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“If other countries are to 
enjoyed by the 
energy is a-y essential requjrement to enable the.m.‘to do 

. ed countries’are to enjoy the same per -z;;; $gFg$., :‘ b: 
thsrameiincrease in the standard of 

iiving is. hitherto achieved ,the supply of energl. must 
continue to grow. * 
. . Now that signs of shortages in the-supply of fossil 
fuels are apparent there is an accelerated‘and-widespread 
move towaids explaring other possible sources.~of supply, 
npt.only of fossil fuels but also of renewable andnatural 
sources. These range from wind and watei to spiar and 
biomass, as well as towards recycling the wasfee’fro’m’ our 
cities ‘which could be converted to useful ew. * 

While research investigation will obvio ly taketime, 
an exam.ination of t,he state of the art in 1 rd ard to a.11 the 
various small scale sources of power available at’the present 
time is a vital first step in the devel.opment of alternatives. 
In thi‘i;’ respect this volume could not be more timely, 
providing as it does an account of both conventional and’ 
unconventional small scale energy converters and a.cata: 
,logue of commerciall; available equipment in this range. 

It is’ important to. appreciate that in the &veloping 
countries’ the problem is’ not one of substituting one 
source of energy for another .but .of increasing the total 

‘per capita energy availability. Currently biomass, mainly 
in the, form of wood and dung, constitutes the majdr 
sourc,e of energy in many developing cduntries and even 
in world terms is of great importance, amounting’.$o 
around l’o-i 5% of the total world ener’gy u.se. The internal 

?combustion engine, both diesel and,petrol, iswidely used 
in. the developing world and will continue to be required,- 
for some time td come. Sofar energy, either in the form 
of direct radiation or indirectly in tl?e foYFi.VofGi/in~water 
power‘or.biogsass, has a number of attractive features.,lf 
is continuously renewable, free, rrnivers~lly~a\iailabl”e;-~na.- 
does not-have harmful ecological effects. Atthough con- 
verto’rs using- renewable energy are not cheap, fuel is free, 
and there are already a nu,mber. of applications where- 
renewable ‘energy’ sources’ are economically competitiye- 
with conventional plant, ‘These include windmills for’ 
water’ pumping, small bydrpgenerators for elect&ity’ 
&pply, methane generation using dung or vegetation to 
provide gas for dooking;and solar crop driers. ) 

This book lists manufacturers I of such equipment, 
provides a brief, summary of’ttie characteristics of the 
equipmeht and thecriteria which should be borne in mind 
in its sklection. TheLe is no dor!bt that this welj-researched 
and wide-ranging catal?gue of small scale power equip: 
ment will qrovide.a qowerhouse of information for any- 
one wishing to find a source of energy to suit his purpose. 6,. .>.T>Y 

’ The’Pofier Guide’is an importa.nt, and timely contribut(on 
to the Iiterature,‘ofappropriate technology. . 
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SGORE OF THIS-GUIDE 1 
ENER6Y, POWER PRODU$iTiON : 

- . AND BEVEL~PMENT . 

kONOMICS6F ENERGY COilVEfiTERi 

NOTE O.@.UNITSAND TABLES.. 
OF-OONVERSIQN~FACTORS i 
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supplied by manufactuiers. The Intermediate4ech’notogy’ 
Development Group,llTDGj, has no facilities for testing 
machinery and therefore cannot take respomsibiJity ,fob 
manufacturers’ claims - the object of this Guide ‘is for it 
to be used as a means to iden& souges of sup@& 
Therefore the inclukion of any particular itet% of equip\ 

ment or .manufacturer do& not Kignify any s,&&i& 

recommendation d’y .ITDG. We should of course ‘be 
interested‘ to- have from readers either endorsements 
or criticisms of companies or equipment in this edition 
and would vilue information on. usefu! products that are 
missing for po%sible inclusion in future editiqns. 

. 

.- . 

It should be explained that ITDG has no commercial 
interest in any of the equipment listed, since we tie a non- 
profit research organisation,‘registered as a’charity’im the 
UK. The preparation of this .Guide was financ-Cd=&& a 
grant from the UK Minisxry of Overseas Development. 41 
the entries were provided at n,o charge to the manufacturers 
concerned and the choice of the entries was at ITDG’s 
discretion. The Group> ejtists to help people, particularly 
in,underdeveloped parts of the ,world, -to advance and 
improve their level of self-sufficiency through the use of 
technically and iconom~cally appropriate equipment. We 
do this by sekking to diffuse inforr?ration 0; equipment, 
that has proved useful in the .field in’ many parts ofae 
world, and in some cases where appropriate devices 
;are lacking, we develop, test. and encourage’ others-to” 
manufacture new devices. Further-details, of.our actiwties 
in. the field of energ’v .and power production are given 

,in Section i0). * : ,i ;. 

This’bbok represents an’attemptto-sat?* the-flood~of 
enquiries ,we (and. similar. organisations) continuously 

lrqceive on where one can obtain small-scale power Go-, 
ducing equipment. Some of the. entries, pa rb for- 
the engine’ manufa,ctu&rs; refer to world-f $$$ifil. 

na$i,onal .corpora&ons, -others sire- qui<e*small and little- 
known specialised companies in many ,parti; of the world. 
In particular we hav\ included 9 widg7~~le6tiorr.af:m;anu- 
facturers of renewable1 dnerrjv donversj’on 
use energy from the sun, w,ind, ii&&&% 

. es’qthat” 
% -, ).’ sihce 

the increasing cost df .fossil fuels, particularly fn remote 
.underdeveloped*areas, has caused a grza; deal of-iiitemst 
wori’d-wide .jn such devices. Manufacturers of renewablie 
energy s&tern’s are often small, and the merits-and wiak- 
nesses of their products and ,*en.not as well ,understodd 

Cl 

r 

as they -might be. ,We,.. 
sectipn’ L- on‘ convention 
engihes, as +these will 

8’ source s:for many ap@l 

/ .1 

Scolje of/Guide y. . 

This guide is intended to help those seeking to buy small- 
scale] power equipment, parficu.iarly”for ;use in r&note 
and underdeveloped parts of the world, by indicating a 
selection of appropriate commercially-available power 
sources. It gives basic information on the: pros and cons 
and the criteria for choosing a variety of different energy 
conversion systems, together with aeselection of inter-’ 
nationally available ‘?tems of equipment, and the names 
and addresses of their manufacturers and agents. Additional 
material on-related consultancy and information-services, 

-plus a listing of organisations’concerned with research and 
development, in small-scale power product@ is also 
included. I -._ < 

The product information, is based’ enti&‘v~or+$at 
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Ekrgy, Power; Production 

, and Development 
- 

;’ 
Whar is energy? 

Energy is required, by definition, to do a’ny kind of work; 
the rate at whi:h it is used IS measured as power, (see page 
12 for units and their relationships). We can do a certain 
amount of work .slowly, using little power or quickly 
using more power, involving the use of a similar total 
amount of energy in either case. 

en rmous pjcture windows once the price of enqgy 
ie ches a level -where alternative less energy:intensive 

3” 

” olutions” become more economically attractive. 
S milarly, much of the energy consumption in poor 
tropical countries is to air-condition government offices 
- ‘increasing that .kind of consumption increases energy 
per capita as well as GNP per capita, but does nothing 
for the underdeveloped predominantly rural areas. 

It is often-thought that rural electrification might be 

Virtually all human activity requires work to be done; 
ploughtng fields, lifting water, transporting ourselves, 
mining for ,minerals, manufacturing, cooking food, and 
so on. Even lazln’g around and doing nothing involves 
“work” In the technical sense, as our bodies consume a 
minimum amount ,of energy to keep ou.r heart, lungs 
and other vltal organs functioning at a rate thermally 
equ!valent to burning about a pound (500gm).of coal 
a day’. So there IS an obvious minimum energy requirement 
for human survival, represented by a minimum food need 
to prevent malnutrition and starvation. - , 

Our own. muscles, or the muscles of domesticated 
animals, were for centuries the primary source of power 
behind human industry, and this remains true to this day 
for the majorrty of the human race (of the order of 
2,000,090,000 people). However, man or woman power 
alone is hopelessly unproductive as a primemover --our 
brains are far more impressive than our muscles - for 
example, one man-year-of hard labour represents a mere 
150kWh, which is the energy in about 15 litres of kerosene 

‘(3% gallons). You can buy 150kWh as electricity, one of 
the most expensive forms of power, for under f5 ($9.00) in 
most countries, and who would offer a year of hard 
labour. even in the poorest of countries, for that? Muscle 
power alone is therefore unproductive and very expensive 
compared with even the costlier sources of artific?al power. 

f 

.the solution, since the most efficient form of electricity 
production (and mosf easily manageable from a central;‘sed 
administration) is to use large power statioryi generating 
hundreds of megawatts. However it is not economical to 
d&tribute elcctiicity to small distant consumers. Large 
thermal stations and the huge dams in Africa and’ Asia, 
such as Kariba, Cabora’ Bassa, Aswan, Volta, Mangla and 
so on, are only capable of feeding power to a few urban 
and industrial areas --in most cases the rural areas in the 
vicinity of such schemes. are still without electricitS 
because the potential market is too diffuse to allow 
economic distribution. Rural electrification has proved 
expensive and of limited success in most less developed 

1 countries. For example, only 2% of the electricity generated 
in Latin America goes to the rural areas, while India, with 
one of the most extensive ruralielectrification programmes, 
which has been in hand for thirty years,,today supflies 
only’ 10% of’ its electricity to the rural areas inhabited by 
80% of the population.* In the end, such schemes, useful 
as they may be to the general economies of .their host 
countries, serve to boost the already-devel,oped sector 
of the economy rather than the under-developed parts. 
As a result, centralised electrification schemes almost 
inevitably’lead to a further increase in the differential 
between the developed and undei-developed areas, with 
further polarisation between rich and poor, more migration 
from the countryside to the cities and all the usual con- 
sequences of continued rural lack of productivity leading 

$to chronic poverty in rural areas and urban wealth,*and 
squalor in Close juxtaposi\jcopn: ( 

Energy in underdeveloped regions , 

It is quite clear that all human productive activity can 
benefit. from a certain amount of power-assistance, so 
much so that‘ riergy conversion or power production is 

% an almost essentr I prerequisite for progress. Unfortunately 
this belief has stretched so far that in certain quarters it is 
accepted that energy consumption and wealth are tied 
together by a rigid correlation as binding as a law of 
nature, a belief that has led certain industrialised countries 
to extrapolate historical energy “growth” curves and then 
plan enormous nuelear;power programmes, while less 
developed countries, fearful of being left even further 
behind in a world of unbalanced wealth and unbalanced 
energy consumption often seek to do the same thing on.a 
smaller scale. However, energy consumption per capita in 
‘the industrialised countries and to some extent in the 
urban, developed sectors of less developed countries 
too, has jn most cases passed the level at which further 
additions are, important to improve the,,quality of life - 
diminishing. @turns have set in to such an extent that in 
some places more energy consumption even spells a 
decline through the effects of added pollution..Today, the 
United States uses more power just to run the nation’s air 
conditioners for a ,rYiinority of its population, than is 
consumed by all 800 million Chinese for aM .essential. 
and non-essential purposes put together.. Air conditioning 
is of course desirable (although the human race evolved 
successfully without it until quite. recently) but the 
‘iiidustrial nations will’” obviously cease to air-condition 
‘rooms which are simultanebusl,y solar heated through . ‘% 

1,. r .Most” technology h$‘“heenl-develope .!+. 8 h.&$y,;,‘dnse~;o 

market forces, in other words to be economic and market- 
able at ,a price level which suits the already wealthy, 
(and it is apparent that this observation applies eqhally 
in socialist as well as in capitalist economies - since 
technology has followed similar patterns ‘and trends 
throughout the world). As a result, power-production 
machinery, in common with most other types of machinery, 
is generally not ideql for use in under-developed areas. 

9t is usually too expensive in capital requirements, too 
expensive in fuel costs (fuel isnearly always priced higher 
in under-developed areas due to transport costs), and 
above all;often requires skills that have to be imported 
at a higher tha,n normal cost in order to provide main’- 
tenance arid ‘continuity of operation. Also,‘due to the 
small initial market for powel in such regions, it must be 
generated on a’ sma’l& s+=& generally from systems of 
under ‘IOOkW. which as a result often involves the use of 
less efficient or less long-lasting equipment. Therefore it 
would be wrong to -pretend that decentralised, small- 
scale power production can, be easily and economically 
arranged - but without it any significant improvement 
in the productivity and sta rd of life in the least deve- 
loped parts of the world wil e no more than a vain hope. 

This Guide gives. an indication of the variety of energy 
converting machines that can be considered for small- 
scale decentralised applications. At’the.present time, half 

I” 
k’ .: _ 

*Energy policy for the &ral Third World by Arjun Makhijani, 
International lhstitute for Environmentand Development, London, 
1976. .- . 
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a century of declining petroleum costs followed by less 
than half a decade of reversal has placed the internal 
combustion engine in such a dominant position for most 
applications that it is likely to remain the most commopy 
used small-scale mechanical prime-mover for the im- 
mediately forseeable future. The i.c. engine is unlikely to 
improve significantly in future as such tremendousefforts n 
have already been devoted to it in connection ,with its 
development for mbtor vehicles. As a result, many diesel 
and petrol engines for use as stationary power plants are 
thinly disguised adaptations of car or lorry engines. In 
some respects such engines are not ide,al (a motorvehiole 
spends much fess’of its life with its engine running than 
the average power plant) but on the othtr hand, the 
mechanics of such engines ark well-understood everywhere 
that ‘motor vehicles- arf to be found and the infrastructure 
to provide spares and maintenance tends to accompany 
that for motor vehicles. First costs can also be quite:Iow 
due to high volumes of production. Oth,er power plantsX 
have been specially developed to run for the much larger ‘ 
number of hours normally expected of a stationary plant 
- such machines are invariably heavier, slower and more 
expensive in first cost (as is discussed more fully in the 
introduction to the sectionon i.c. engines). 

~.lncreasin$‘petroleum costs (which have hit hardest at 
many of the leas> developed countries lacking sufficient 
hard currency to pay the higher prices), have caused 
a’ revival of interest in machines that can utilise non- 
petroleum-based energy sources; steam and hot air engines 
that can bur,n wood or coal and, of course, devices such as 
windmills, small hy’dro-turbines and solar heaters that 
use freely available natural energy. Since these energy 
resources are more diffuse than @I or petrol, and in some 
cases are only intermittentty available, the conversion 
devices tend to be larger and more exp%isive in terms of 
first cost per kilowatt. They have also had more limited 
development (especialiy in recent years), th&%olume of 
production is smaller andethey are generally not so well 
understood by prospective purchasers and users. However, 
even with all these handicaps, many are economically 
competitive with internal combustion engines at /current 
prices and increased usage -and development combined. 
with further escalations in the price of oil will move 
the economic factor further away from the i.c.i engine. 
towards the windmill and the solar heater or th % steam 
engine and the photocell. It is 
/ndicate something of the variety of 
available pn the world market 
sections will provide some guidanceion their pros apd cons 
and how the different devices can most appro riately 
be applied., . p 

In the ‘end.Jhe ultimate criterioh for any ener 
verting machine is not its power out’ ut, its life or 

7 efficiency - but its economics. How much does it 
guarantee sufficient power for the required ,end-p 
Whether it.. is intended to make deceniralised rural energy 
production a “paying proposition” (an aim which his oricai 
trends even in developed industrial countries, let al ne in 
the less developed ones, indicated as being unlike1 P to be 
successful) .or whether rural energy is subsidised ok even 
given away for nothing in the interests of rural debelop- 
ment or ai,d,, it is obviously desirable to min\r’mise energy 
costs and to maximise its effectiveness. I\ 

To maximise the effectiveness vGith whiahvnergy is 
applied, it is important to assess energy end-uses carefully. 
It is likely that power used for pumping irrigatio;i’,water 
or driving workshop machines$s going to be more useful 
for the local economy than power used for lighting or‘for” 
television sets,,(although the latter two applications a@ 
not unimportant, in ‘terms qf redressing the balance*of\ 

. I‘ 

*. I. -. ,I 
i ‘. 

attractions between the rural and urban areas). 
Variatiqn of demand and variability of load are bther 

important’considerations; for example, a large generator, 
is inherently more efficient at full load fhan a small one, 
but a number of small generators may be cheapexto run 
than one big one that is on part-load for most of t$e time. 
Also, a number of small generators would be un(‘ikely to 
fail simultaneously whereas a single large one may need a 
standby unit. Small generators are also likely fo need a 
smaller and simpler power distribution syste’m’and they 
are also often more readily repaired a’nd maintained by 
tocat people. But smaller generators are, of cpurs&, more 
expensive per unit of output at a given load factor. , 

a---- 
Sometimes powertmust be available at any trme or all 

the time, for example to drive a lathe or m.i(iing machine 
or to run a refrigeration plant, but sometimes the needjs 
not very timedependent 7 for example to’ pump water 
into a reservoir or storage tank or for heating water in an 
insulated tank. The latter uses can easily make use of 
intermittent and less predictable energy sources such as 

Uhe wind or the sun, but the former. will generally need-a 
n&e controllable prime-mover. 

Another important consideration is energy grade. Just 
like currencies, energy can be exctianged’or cbnverted and 
in this case natural constraints, defined &der the laws of 
thermodynamics, dictate that every transaction causes’ a 
percentage of the energy converted to be lost as waste 
heat. Some transactions are inherently more efficient than 
others,+z it is more efficient to convert from a higher- 
grade of energy to a lower, while considerable losses are 
involved in going from a low grade to a high. ‘As a result, 
electricity or mechanical shaft power are said to be of 
high grade, because they.,can be efficiently converted to 
lower grade heat,‘but heat is a varisble but lower grade 
of energy - the lower the temperature of the end-use the‘ 
lower the grade. Therefore, raising steam from a boiler 
demands a higher grade of heat than is needed for domestic 
water heating. As a result, low grade solar heat can be used 
quite efficiently and cheaply for domestic water heatirPg 
but it is more difficult and less efficiently utilised to run a 
steam engine. The- diagraq below shows typical energy 
exchange rates and it can be seen how high-grade electricity 
con~$rts. For example 105OW of electricity yields 1 OOOW 
of he&&‘ut in reverse it takes 20,OOOW of heat to produce 
!OOOW of electricity directly, or if heat is converted first 
to mechaniQLand then to elect&al power - 3,600 
watts of heat to produce 1000 watts of electricity. This’ 
shows why motor-generator sets are more popular than. 
thermoelectric converters, de&ite their greater complexity 
end maintenance requirements, 

.‘i 

” i 

.‘/q 

I”, 

‘, 

Figure i. ‘some typi\cal energy exchange rates 
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It follows from‘consideration of energy exchange rates 
that it would be wasteful to use, say, a diesel generator to 
produce electricity for heating water, and quite ridiculous 
to use a thermo-electric convertor for such a purpose! 
Although convenient, electricity is hard-won energy and 
should not nor-mally be used for low-grade applications 
(except perhaps in conjunction with hydro-electric plants 
when It cansometimes be very cheaply generated). Indeed, 
since a lot of normally wasted heat is associated with any 
type of heat engine, including diesel generators (in th’e 
cooling water or cooling air) it may be worth considering 
ways that the heat could be used as a by-product (par- 
ticularly in the case of larger fixed installations). This is 
very rarely done, although waste heat could readily be 
used for crop or pay drying, water heating, desalination’or 
space heating. It may become possible to utilise waste 
heat for cooling purposes in hot countries once suitable 
refrigeration and air-conditioning equipment is developed 
to make use of tow grade heat Inputs (it is currently 
technically feasrble to’do this but suitable equipment is 
not readrly avarIable). 

Econqmicspof Energy 
Converters 

Before considering the factors that affect the cost of 
energy conversion using different types of machine, or 
what might be called the micro-economics of energy 
conversion, it is worth keeping in mind the macro-economic 
effects of any larger-scale rural energy policy. An individual’ 
device has an operating cost determined by the-de facto 

first cost, fuel price and other variables. However, in 
situations where the choice is not for one or a few but for 
a larger number of energy converters, it would be, a 
mistake to ignore how existing costs might b.e deliberately 
changed sufficiently to favour a different energy conversion 
process. For -,gxample, local manufacture might become 
feasible and greatly reduce both first costs and foreign 
currency requirements. - so suitability for local manu- 
facture may be a valid, criterion-when considering ,$vVvide- 
spread usage. (And of course, small scale local manu- 
factur’e offers other benefits to ‘an under-dcvelopediarea). 
Just as with centratised power production, cenftalised 
ma&ineryN production gives low unit costs (at the’power 
station bus-bar or the factory, gate respectively), but 
distribution costs can lead to diseconomies compared with 
small-scale local manufacture just as much as with de- 
centralised power production. Increasing energy prices 
will lead to increased-distribution ‘costs both for mass- 
produced engines and for centraJised, grid-distributed 
electricity, so- this effect should become increasingly 
important in futurk. 

However, most readers of this Guide wilt not be in a 
position to influence the criteria that effect the economics 
of energy conversion.*They will have to weigh up the 
relative merits of whatever happens to be available to 
deliver the required power to their envisaged end-use, and 
hopefully, future editions of this Guide will help to keep 
them aware of any newly available devices that may be 
worthy of consideration. A 

Assessing the annual costs of different devices 

The main elements in costing any energy converter are:- 
1. Cost of purchasing and replacement finance 

2. Cost of fuel i 

3. Cost.of maintenance and repairs 
a /’ 

1 ’ 
/ . L ‘O’j, 

.s: : 
“i 

i. pi.,. .“, pi 

:\ In prder to evaluate these costs, it will be necessary to 
obtain quite a number of figures from manufacturers’ 
IiJerature or from local manufacturdrs’ agents, as follows: 

1. Cost of purchasing and replacement finance . 

, A number of formulae are conventionally used to assess 
the annual charges relating to a fixed capital investment, 
most of which require knowledge of the capital sum or 
first-put-chase cost, C; the expected. life of the machine 
(amortisation peribdl in years, n; and at least a notional’ 
interest rate based on the value of the interest to be 
gained if the same sum were invested’or the actual interest 
to be paid if it is borrowed, r. If r,is expressed as a decimal 
percentage (i.e. 0.10 represents ten per cent, 0.08 is eight 

#per cent, etc.), then:- 

r bl + r)” 
Annual charge R = C (, ‘; r)n _ 1 

2. Fuel costs 

These depend on:% 

i. 

ii. 

III. 

iv. 

V. 

the type of machine (obviously fuel costs will be zero 
with a windmill and will vary depending on fuel type 
with steam, petrol or diesel engines); 

c the rated power output, P - ideally chosen so ag o 
operate at as high a power rating as possible without 
unduly overloading it and shortening its life - (a 
heavily loaded machine runs efficiently but wears out 
fast and vice-versa); 

efficiency of conversion which ’ govdrns the fuel 
consumption per unit of power output (specific fuel 
consumption), c; here it is important to assume a fuel 
consumption in line with typical load factors and not 
the manufacturer’s proudly quoted optimum fuel 
consumption. A typical figure for a small diesel 
engine will be around 0:3 litre4hp.h or .07 ga1Vhp.h 
(which is 250 gm/hp.h or 0.6 Ib/hp.h) under fairly 
welt controlled conditions; 

the number of hours oi operation’ per year, h; 

and finally, the unit price (pe.r litre or gallon or kg) 
of fuel including delivery and storage, f; (here the 
tradekoff is between size of storage and frequency 
of delivery). 

Therefore P.c.h titres or gallons (depending on units. 
are needed per year so, fuel costs F = (P.c.h) f. ,_ 

3. Maintenance and repairs 

This depends very much’ on the type of machine. In 
general, the frequency of maintenance-and repairs tends 
to increase in relation to the operational speed. of the 
machine; small fast machines need more maintenance than 
big slow ones; while non-moving devices like thermo- 
electric generators and photo-v-ottaic cells need practically 
no maintenance and rarely go wrong. However, while 
small, high-speed engines need rather a lot’of maintenance, 
the skills required are often locally availab’le and spares 
are mass-prod&d and relatively inexpensive; while a 
larger, more specialised engine, a gas turbin’e or any 
unconventional machine or clevice may need less attention, 
but the maintenance and repair skillsmay be rare and 
spares may also be harder to bbtain and more expensive. *- 

A rough rule of thumb with small engines is that the 
lubricant consumption rate is 2% of the fuel consumption 
rate and that servicing and routine replacements will cost 
an additional 2% or more of the caaital cost of the machine ‘\ 

per annum. per annum. I I I I 
. -.: . -.: 

f f . . 

‘./ ‘./ .- .- 
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a. 5 hp diesel engine and pump set (for irrigatidp). I$ 
-, the first cost be f700, the annual utilisatiorl 1000 

hours, -and on the basis of an assumed lO,OOd hour 
yseful life, the amortisation period will be a maximum 
of 10 years. Lastly let us assume a notional inierest 
.rate of lo%, which gives:- , 1 

Annual charge R = f700 
0.4 Cl + 0.11’0 : 
(1 +o:,)‘U - ,=f”4v. 

Therefore total average annual cost = f328. 
Average cost per hp-h depends on the wind regim f c 
of the location. Calculations based on an average hind 
speed of 8 mph (12 kmph) suggest that such a windmill 
would pump 500 million ft. gallons per annum, whi’ch 
is roughly equivalent to 2500 hp-h. 

’ Hence, average cost per hph is approx’@ately 13~ 
in the first year. - I * 

On the same basis as before, at a 10% iaflation rate 
for maintenance. 

fypical worked examples 

Let us assume that the engine is derated by 60%,,an$ 
delivers an average of 3 bhp (i.&. 3000hp-h/y). ,The 
specific fuel conSumption is likely to be around 0.3 
‘lit&/hp-h, or 900 I/y. Suppose the delivered fuel! cost 
ii fO.Zl/l (f0.90/lmp.‘gallon) - li.2. around dpuble 
a typical refined product prod&ion cost), then:-’ 

Fuel co&s F = 3000 x 0.3 x f0.20 = f 180 
in the first year 

% 
If we assume lubiicant cbnsumpfion at 2% of fuel, 

or 18 I/y and lubricant cost (typically) to de around 
% three times fuel cost (f0.60/1) and maintefiance and 

repairs cost an additional 2% of the cost of the engine 
(f 14). we must add:- 

‘- . 
Maintenance and,,repairs M,= (18 x’f0.60) + f14 = 

f24.80 in the first year 
” 

However, it would generally be unreasonable ;b 
suppose that fuel and maintenance f?osts will remain 
constant throughout the life of the engine. If for 
example inflation is taken as being 10% per annum, 
then these costs will increa’se over the ten year life of 
the unit to such an extent that the average annual cost 
for the period @ill be the firsttear’s cost multiplied 
by a factor of 1.59, (see Table 1 for multiplying factors 
for other inflation rates and periods). . ,’ 

As a result, combined fuel and maintenance costs of 
f205 in the first year would average f326 over teh 
years at 10% inflation. (At 5% inflation the average 
annual fuel and maintenance cost would be f258, 
while at 15% inflation the annual average would be 
f416.) Obviously inflation is neither constant nor 
pre&ctable, and due to inflation the inflated values are 
not worth the same by the time they occur as present 
day currency - however it is worth noting the effect 
as it is a factor when comparing with devices that do 

l not require fuel and which,,,n real terms become 
cheaper a:jter inflation. 

. Therefore, for the diesel engine, the following costs 
apply:- 

l.+ 

//’ 

average 1 Dth ’ 

r year Ir year 

annual running costs: f320, f440 &560 liO% 

inflation 
average cost p:~_! pJ-!-h: 10.7.~ 14.7~ 18.7~ ’ 

--.. 
b. 76ft diameter (5m) water. pu$jTug-- windm[ll &for 

irrigation). Let the first cost be f3000 including&&r, 
storage tank and all ‘accessories. Assuming a life of 30 
years, then the annual charge for the investment 
will be:- . 

R = f30000.1 (1 + O.iP 
‘4 (1 + 0.1p - 1 

= f318 per annum 

i D u 
Fuel costs are zero.. 
Maintenance involves one oil change per annum, say 

f10. ’ 

1st year averagk 10th year 

annual running costs: $328 f334 f341 

’ average co? per hp-h : 13.lp 13.4p ‘: 13.ip 

On the face of it, there i:little to choose between these 
two power sources, at present day prices with the chosen 
wind regime. In a windier location the windmill would be 
cheaper and vice-&rsa. . ‘.. 

What-is illustrated.is that certain energfiy,converters are 
predominently influenced by day-tq-day- running costs, 
which are subject to inflation,* wh?le others involve one 
large capital investment, io tiat the annual charges are 
substantially fixed: 

In practice, high capital-cost devices wi’th liw o-r 
zero running costs t&d to be less economical where high 
interest rates’apply, while low capital cost devices (such 

‘as engines) with ielatitiy high punning costs become 
progressitely less competitive in times of high fuel and 
maintenance cbst inflation. 

1 
a 

0 

5 

’ Table 1. 
Variation of annial average,fuel and maintenance costs 

over varipus periods at various infhtion rates 

Multipliers to apply to curreqt annual average price to 

obtain mean annual average over the periods shown 

9 years 10 years 20 years 30 yearS 

inflation @ 

1% 1.02 1.05 1.11 1.17 
5% ’ 1.10 2.22 ” 1.26 ,I.66 

10% 1.22 . 1.59 2.86 5.47 
15% _, 1.35 2.03 5.12 14.49 
20% 1.49 2.60 9.33 m 

,’ 

&. average annual cost over; ten year period with.‘h.‘~~~inflation 
will be 1.59 times present annual cost. a_ 

‘i 
formula: 

average annual cost F,, 
present annual cost Fl 1 
interest rate i% 
period n years 

F av=lOO.Fl (1 +i/lOO)-1) 
n.i. 

..- 

. 

. 

* 

‘d 
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Notes on Units and Tables- ‘, 
of,, Coriversion Factors 

Unfortunately a .wide variety of diiferent measuring difficult to abandon some non-S1 units such as the ub 
systems are in current usage internationally (and the UK quitou’s horsepower, which usual& mea’ns more to peopl 
is almost like the world in microcosm ,in this respect, in terms of mechanical shaft power than kW. Althougi 
since we are in the midst of a slow convers<on process SI prefers either mm or m, we have given engine capacitie 
from OUT own traditional system which is still generally 
used in modified form in the USA, to the SI (S&me 

in cc, which should of course be written.as cc3! Again 
we would plead th2t this is what people are generalI’ 

Internationale) metric sy#tem). As a result the information 
supplied by manufactufers’can be in all.kinds of units. 

familiar’with and it.is cel;tainly. the most common engin 
capacity unit used by manufacturers. 

We have generally sought to-show SI units (or so’me- 
times other non-St metric units), in konjunction with, 
British uni’ts where possible. However it proves very 

The following tables of .tinits arid conversiorl ‘factor 
may help iti sorting out ahy confusion which may aris 
from the selection of different ur?its quoted in this Guide 

A. Methods used for indicating multiples of ten and?heir standard prefixes 

name numeric exponent prefix standard symbol 

millionth 

thousandth 

I 

1 ,ooo,ooo 
1 

1,000 

micro- 

milli- 

I-1 

m 

hundredth ’ 
1 - 

100 
. . centi C 

L 

times’thousand x 1,000 103 kilo- *k i 

times million x 1 ,ooo,ooo 106 ’ megd- M 

times billion x 1 ,ooo,ooo,boo 109 : giga- G 
= 

B. Principal units in common usage; n$mes andsy_mbols (alternatives in brackets), 

length 

Metric 

“millimetre mm ” 
centimetre cm 

l metre m 
kilometre ’ km 

_- 
British/US - 

inch 
0 JB- in (:‘) 

foot ? ft (‘1 
vard vd 
mile m. 

I area. square metres m2 sq.l=t. ft2. ;- 
hectare ha acre acre 

volume cubic’cm cm3 (cc) &bic inch in3 (cu in) 
litre “ /‘. gallon gal 
cubic metre ” cubic feet ft3 (cu ft) 

mass 

velocity 

, 
, _ gramme. ’ g- ounce OZ 

“kilogramme - kg *pound lb l * 
tonne t ton ton 

*met&/second ms-’ (m/s) feet/secpnd ,, ftls 
kilometres/hour kmh-’ (km/h) miles/hour - mph (m/h) 

knots _ kt 

rotation/frequency *herz Hz cycles/second C/S 

revolution/min. rev/min (rpm) , revolution/min. rev/minJrpm) 
radoam/sec. . R, radian/set cl. -, 

flow rate litrelminute I/min gallqn/minute gal/min (gpm) 
cu.metre/second m3s-’ (m3/s) cu.ft/second f?/s (cusec), 

cu.ft/minute ft3/min (cfm) 

force *newton N pound force Ibf 
“ki’lqnewton kN ton ton 

kilogrammeforce ‘.kgf 
tonne t ’ 

torque newton-metre Nm T pound-feet Ibf ft 
kilonewtonmetre kilonewtonmetre kNm ’ 

:* :* 
? ? 

” . ” . ‘. ‘. 
“ “ 

., ., 



. , . 
Metric 

. 
_* British/US 

workheadenergy calofie cal b. British Thermal Unit BTU (B.Th.U.1 
kilocalorie kcal Therm therm 

*joule -” !, J 
1 

footpoundforce ftlbf 
l megajoule MJ - horsepower-hour hp h 

. I’ gigajouls GJ 1 
watthour 

, “kilowatthour’ 
/ , 1.1 

:;,/ ’ ~ * 

powec *watt 1.’ . 
“kiiowag 

W foot-pound/second 
kW > horsepower’ 

ftlbf/s 
b 

*megawatt MW / * 
me&c ,horsepower 

brakehorsepower b bhp 
cv (PSI _. 

eiectrical *amps A (current) volt-amps 
kilovblt-amps + -‘. 

VA 
milliamp&e mA kVA 
amp&-es/hour . Ah 

.7- . .: . 
*volts 11 v (potentjal difference) 

ohms R Jresistance) j ,,j 
\ 

pressure ^ *Pascal - ,, Pa a .,. . . pounds/square inch ‘* 
megapascal MPa ’ gauge 

pounds/squa:e inch 
Psig 

3 *bar . bar 
kilogram per kgcm* 

(kg/cm’+) ’ 
atmospheric psia 

square centimetre atmosphere . . atm 
foot water , ftH,O ,,:.F 

*Preferred units are indicated by an asterisk. 

length 

area 

. L - C. Conversion factor tables . 
./ 

mm z ,m a km in ft mile 
+ 

- 1 .OOl 1 o-6 .0394 .0033 1000 1 .OOl 39.4 “;,’ ‘~ 5.4x1qL7 
3.28 ‘, 5.43(1’0-4 

106 1000 1 * 39360 3280 ‘?‘ .539 ‘I. 
25.4 .025 2.5x10-5 1 ,083 
305 .305 3.0x1 o-4 

1.4xlD<5 
12 ‘I 1.9x10-” 

16x106 1609 I;609 63360 5280 1 ! 
n u 

m2 .’ ha , km2 f? acre sq. mile 

“V 1 ( 1o-4 10-6 . 10.76 2.5x10j4 -3.9it1 o-7 
10000 1 : .Ol 1.1x105 

-:ciJ29 6 
2.471 \ 

,l,: 
‘3.9x10-S 

9,.3x 100 1 o-6’ \ 9.3x10-+ 1 1 1.1x10’ 1 2.3~10-~ 247:; ,,, 3.6x10-* 0.386 - 

4043 
2.6x TOO” 

.4047, 4x10-3 43560’ 1 
259 2.590 2.8x107 640, 

1.6~1,f$~ 
J \>, 

volume I m3 in3 gal [US) gal (Imp) ’ f? 
. 

1 1 o-3 61.02 .264 ,220 .0353 
1000 1 6102 1 264 220 35.341 
.0164 1 .~xIO-~ 1 4.3x1 o-3 3.6~10-~ 5.8x 1 O-4 
3.785 3.8x1 o-3 .’ 231.1 1 .a33 .134 

4.5x1 o-3 ” 4.546 277.4 1.201 1 ..I 60,’ 
28.32 .0283. 1728 7.47 6.23 I’,. 

“,A? 
‘5 mass 9 kg t lb ton ,..:’ 

10-S 
w 

1 .OOl 2.2x10-3 9.axio-7 _. 
’ 1000 1 .OOl 2.205 9.8x10-4 

106 1000 _ -1 2205 .984 I 
453.6 .4536 4:5x1 o-4 1 4.5x10-4 
10” * 1016 1.016 ’ -2240 1 

‘. 2. 

velocity m/s km/h ’ 6th -- v mp,,+ kt 

/a 1 I 3.60 ‘1 3.28 2.2&w 1.768 : . 
,278 ,I .912 .621 I .539 

-/- .305 1.097 1 .682 .592 ,447 1.609 11.467 1 .868 ’ 

I 566 1.853 1.689 1.152 1 I I 1: 

I. 

, 

. 

\ 
\ 
‘/ 

\,, 
\ 
‘\ 

D 

1, 

t 
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rotation 

. . 

Hz (or c/s) 

1 
.0167 1 
.159 

rpm 

60 
1 
9.549 

., 

_, * 

rad/s 

-6.283 
.1047 : 
.I 

flow rate Urnin m3/s (Itip) gal/min ft3/s 

’ 1 1.7x10-5 ,220 
T GbOOO 

5.9x1 o-4 .' 
1 1,:206 35.315 

4.546 
'C 

7.6~10-~ 1 
m 

2.7~10--~ 
. 1699 .0283 ?73.7 1 ‘ 

. force N kN kg f t Ibf , ton 

1 .ooi * ,102 1x10-4 .225 a - 1x10-4 
1000 1 102 .I02 s 225 .I00 
9.807 .OlO 1 ' .OOl 

1 obo 
2.205 9.8x10-4 

9807 9.807 
,, 

1 2205 .984 
4.448 ,004 .5436 4.5x10-4 1 1 4.5x10-4 

9.964 9964 1016 IA16 2240 1 

* torque Nm kNm lbf.ft 

1 ,001 .738 
. 

- Z. 
1000 . 1 738 b 

'. 1.356 1.4x10-3 1 

work/heat/energy cal J Wh BTU ft.lbf hp.h I 
(smaller units) - 1 4.184 1.2x10-? 

2.axio-4 
3.9x1p-3 3:oaa 1.6~10-~ 

' : .239 . 1 9.4x10-4 c .7376 ‘ 
.- ' 860.4 3600 1' 

3.7x10-7 
3.414 2655 1.3x10-3 

252 1055 .2?3 4 1 778 3.9x1 o-4 
.324 1.356 3.8;t10-4 1.3x10-3 1 5.0x40-7 
6.4~10~ I 2.6~10~ 745.7 . 2546 2.0x106 1 

. . 

(larger units) kcal MJ kWh BTU hp.h -_ 

1. 4.2~10-~ 1 .ixlO-3 3.968 ,I 1.6~10-~ 
239 1 .2778 947.8 .3725 
860.4 3.600 1 3414 1.341 

;.252 1.1x10-3 2.9xto-4 1 3.9x 1 o-4 
641.6 2.685 .74G7 7546 _'-"- 1 

pq.wer W (or J& 

, 
kW cv ft.lb f/s h p 

- 

B TU/%n 

1 .OOl 1.4x10-3' .7376 1.3x10-3 .0569 
1000 1 1.360 737.6 l-.341 56.9 
735 .73$ 1 

1.4410-3 
558 I.014 41.8 

1.356 1.8x10-3 1 I.~xIO-~ .077 
746 ,746 ,- .9860 550 I 1 42.4 ' 
17.57 .0176 . .0239 12.96 .0236 1 

/ 
power f&x I !V/m2 k W/m2 hp/ft= .-. j 

1 .OOl 1.2x1+P :/. 

1000 1 ..l 246 

_ 
.'a023 8.023 1 P 

/ 

calorific values cal/gm MJ/kg B TlJ/lb 
,l 

1 4.2~10-~ 1.80 
* 

0 
239 1 430 '9 

.556 2.3~10-~ 1 - 

_ ,. 
c .Y' 

- 5 0 

Q 
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SOLAR ELECTRICITY 
SOLAR ENGINES t 

$. 
,. ’ SOLAR HEATING 

Y 

” 

’ The sun is indirectly responsible for, most of our .d&ting 
’ .t 

energy production, millions of @years of solar radiation 
having produced the fossil fuels w,hich we are so rapidly 
consuming. It is also the heat of the sun which evaporates 
enough sea water to produce the streams and rivers from, 
which we tap hydroelectric power and of course it is-the 
radiation from the sun that -is essential. to the photo- 
syn!hesis process which is the basis for plant growth on 
which all life on earth ultimately depends. 

Despite the obvious importance of the sun, recognised 
by mankind from earlid’st times, the direct use of solar 
‘e 
J-F 

gy (other than for naturally occurring processes such 
as crop-growing), has proved difficult. This is partly 
because of the intermittent nature of sunlight and also 
partly due to its diffuseness as an energy source compared 
with the concentrated energy in fossil fuels. 

The sun emits about 3.8 x 1 Oz3 kW and fs expected to‘ 
continue doing this for 4 billion years or so to come 
(according to current scientific thinking). A minute 
proportion of this strikes the Earth, averaging around 
1.7 x 1014kW, of which nearly a third gets reflected back 
into space, giving an average daily energy supply from the 
sun of about 2.9 x ?015kWh reaching the earth’s surface. 
Total world daily energy consumption during 1974 
averaged around 1.8 x 10” kWh - so our current energy 
needs are only around one sixteenthousandth (l/16000) 
of what the earth receives every day; put differently - the 
earth receives every six seconds more energy from the gun 
than the entiri human race consumes in 24 hours. Clearly 
there is-no shortage of solar energy if we can find effective 
ways of harnessing it. 

However the problems of using low-grade , heat 
efficiently and of storing energy during the night or 
cloudy periods, economically, have made it diffioult to 
tap much of this enormous energy supply. Hopefully,’ 
the combination of increasing technical skill and the fact 
that .fossil fuels are being depleted will lead to a great 
increase in the use of this benign and pollu’ion-free energy 
sourcei Certainly, if the equipment lrsted in the following 
section provides any indication, we are at the beginning of 
a mushrooming international solar energy industry, as 
very many of the devices, listed’jand their manufacturers) 
have only appeared within the last few years. Even the 
olbes? established manufacturers of solar water heaters 
have only been business for 25 years or so, (solar 
water heaters F- wer m fact used in California and Florida 
during the early part of this century but these “prehistoric” 
designs disappeared when cheap natural gas killed the 
industry ,off until the recent revival of the 1970s). - 

This is not the place to go into any great detail on’the 
techn.icalities of using solar energy, but a number of basic 
principles apply and are worth bearing in mind ‘when 
reviewing the equipment listed. 

1. 
Same characteristics of solar energy ,” 

Obviously the economics of any solar energy utilisation 
system will depend on the available solar energy at the 
proposed location. Just under 1 kW/m? is the maximum 
solar energy received at ground level oh a surface perpen- 
dicular to the sun’s rays. If the atmosphere is clear, the 
humidity’ ION, the eneriy flow per unit area of a surfaca.- 
perpendicular to the sun’s rays received near the North 
Pole can be similar to those near the iquator. The main 
‘reason why the tropics are so hot is that the ground is 
more nearly perpendicular to the sun’s rays, so the average 
energy intensity as it hits the groundhis considerably 
greater. Also, of course, the -number of hours of un- 
obstructed sunlight available at any locatio’n will greatly 
influence the viability of any solar-powered device. As 
with wind-power, the availability may vary considerably 

. . $ 
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from day to day’ and with the seasons, but the total 
annual .energy received at any particular place, will not 
vary greatly from year to year. Therefore the oytputs 
from solar-powered devices over a period of time such as 
a season are reasonably predictable. 

For example, the UK, not one of the sunniest parts of 
the world, receives a maximum of about 900 W/m* on a 
horizontal surface at midday in mid-summer in clear - 
weather, while at midday in mid-winter in clear sunny 
weather this figure falls to 200 W/m2. Hence the best that 
can be expected from a wholly clear summer day in the 
UK is around 8.5kWh. while the worst possible result on 
an overcast, short winter day might be around’O.BkWh. 
Britain in fact receives a total of around 900kWh?m2 per 

,year, which averages a power supply of 1OOW per square 
metre if calculated over every hour of,an 8760 hour year. 
By contrast, one of the more favourable areas for collecting 
solar energy, such as the desert regions straddling the 
Tropics of Cancer and Capricorn, receive some 2000kWh 
per year, giving an all-the-year-round hourly average, 
of 230 W/m’. These figures of course apply only to a 
horizontal surface - if a surface is inclined to-track the 
sun and remain perpendicular to its rays, greatly increased 
amounts-of energy may be received. Since tracking the 
sun continuously involves complicated and expensive 
mechanisation, a good compromise i< to site solar collector ’ 
surfaces at an angle‘close to that of the latitude of the 
location, facing south in the northern hemisphere and 
vice-versa in the southern. This gives the optimal direction 
from which to receive the sun’s& rays as” near to perpen- 
dicular as possible for the maximum possible time. In 
practice it is usual to set fixed collectors at an angle more 
like the latitude plus 10 or* more degrees to make the 
optimisation relatively better in winter when greater 
efficiency of Glfection is more important. In some cases 
it is worth adjusting the angle seasonally in order to 
gain a slight increase in received energy per unit area of 
collector. 

Utilisation .of solar energy. 

The main problems of using the sun’s energy are its rather 
low concentration and intermittent nature. \We ‘have 
processes to convert solar radiation directly into heat or 
into ele$tricity, or we can use the heat to power a heat 
engine to produce mechanical power. This section there-, 
fore considers the available solar energy conversion 
devices in three subdivisions - solar electricity, solar 

example of a magnifying glass, this creates a more intense 
energy flux which can achieve the temperatures commonly 
reached with fossil fuels. However, there are major dis- 
advantages inherent in solar%concentrators - firstly they 
can only focus direct ,sunlight and they therefore cease to 
function effectively under cloudy conditions.and secondly, 
they need to track the sun in order to be kept in the 
correct alignment with the rays of sunlight, which in- 
evitably introduces mechanical problems that can greatly 
add to the cost of such a system compared~with a passive 
non-concentrating solar collector. As a result, most solar 
energy conversion systems are set up to use unconcentrated 
solar‘en,ergy at _tha’&+mum angle for the location. 
Many.$< these can.+en$t from diffuse suqight received 

jthrough clouds. Fq.r,ex,ample, if a clear sky yields 800 
,W/mq;i,;shght haz%:can-reduce this to 600 W/m?, light 
overcast ,‘cbnSt@ts tq ,300 W/m2~ and heavy o;l’rcast 
wouId’typicaIly.be 150~W/mZ. Pi , ‘L, 
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The intermittent nature of sunlight .raises different 
problems. Obviously it can readily be applied for end- 
uses which are’ not very timedependent - for-example 
sol& distillation - but a solar cooker may be inconvenient 
if ‘its owner wants a hot lunch on a cloudy day and it is 
useless for cooking supper. It is technically feasible to 
provide energy storage to permit energy de;ived from 
sunlight to be arailable on cloudy days or at night, but in 
many cases it is difficult’to do this at an economic price 
compared with the energy stored in fossil fuels. This is 
why solar cookers have been generally unsuccessful, even’in 
hot sunny climates, but simple’solar distillation systems 
where the- product -cXn be cheaply stored, have beer+ 
economically applied for many years Tn ‘a number‘qf 
countries. Similarly, solar water heating is readily economic 
even in quite cold countries, as hot water can be stored at 
low cost in an insulated tank, but solar space heating in a 
cold country is more difficult (as is solar air con’ditioning 
in hot countries) as much larger q;antities of energy 
require..storage to cover nights and extended cloudy 
periods. One of the most common applications for solar- 
mechanical outp,uts is for pump’ing water for irrigation, 
sin& the need is ‘greatest under s 

T 
conditions, and 

water’can be stored at low cost. Solar ge 
d 

erated el.ectricity, 
on the other hand, can only conveni ntly be stored in 
batteries, which is only economic for low output appli- 
‘cations where limited quantities ofstored electrical energy 
are sufficient. These problems will be discussed in more 
detail in the introductory passage to each of the categories 
of solar energy in which this section is sub-divided. 

U. 

Solar, energy economics 
J 

$bviously, the energy that can be converted from solar 
‘radiation at a particular location by a par&ular device 
will be proportional to .the area of collector surface 
(or of concentrator surface) (assuming the collector is at 
the, optimum alignment to maximise the received solar. 
radiation). The- efficiency of conversion and of storage 
will then govern what is usefuliy available from the 
system. The collector tends to, be the most critical. part 
of a system in terms of achiebing r$~asonable effriiency 

-and it is also generally the largest :and-most expensive 
component. Almost all solar energy ‘conver%n devices 
involve compromises aimed at minimising the cost per 
square metre of collector area wh’iI”e maintaining acceptable 
efficiencies. The most, efficient e’nergy converters are 
generally less cost-effective in most applications due to a 
disproportionately high cost. per unit area, while very 
inefficient devices are a?so not sost-effective as they require 
excessive areas of collector to produce a given output. 
Some of the most economic solar energy systems are ones 
where the collector serves a dual purpose - for,example 
where it forms the actual roofing for a building (rather 
than being placed on top of the ropf to convert an existing 
building). 

Another, important aspect of any solar-powered device 
is its likely life expectancy. Since the running costs‘aie 
very low, consisting of nothing more than whatever”minor 
maintenance ‘might be needed, (the sun being free), the 
inain cost elements are whatever notional interest charge 
is -payable on the capital investment involved in the 
installation and of course a depreciation allowance to 
permit eventual replac,ement. Hence the life-expectancy, 
capital cost and the consequent interest’charges are the 
primary elements of the cost of converting solar.energy. 
Therefore a low cost system may not be economic if it has 
too short a life, while on%he’other hand a system with an 
almost indefinite life might be feasible, but it may not be 
economical as its high cost would never be compensated 
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5 by its value in .t$e distant future (and it.may outlive its 

L usefulness and.-be overtaken by ‘improved lower-cost 
technology within its long lifetime, raising the quiestion 
of whe,ther to replace prematurely). Therefore, much-of 
the design decision-making in solar energy technology 
consists of finding appropriate’ compromises between 
cost and-efficiency and cost and life expectancy to suit 
the technical requirements as well as the economics of 
thee&fuse. ’ - / 

These elements will be briefly described dn conjunction 
with- some of the technicalities of the different solar 

P energy conversion processes in the three subsections 
’ dealing with solar-electric, solar’mechanicaj and solar- 

thermal cunversion. - 
1 % 

Solar Electricity (photo-voltai& 
1. . 

1 

A physical phenomenon known; as .the “photo-voltaic 
effect” allows light energy to interact with electrons 
present i,g suitably arranged semi-conductor combinations, 
and produce a voltage across two terminals. If an electrical 
load is ‘cqnnected across the terminals, a. d.c. electricity 
flows and light energy is converted into electrical energy. 
Devices th%t produce this effect ark called photocells, and 
a variety of differentRater(als have been found to be 
active in this respect. I 

The most commonly produced type of photocell ,is- 
based on silicon (one of the most abundant .elements, 
being a primary constituent of sand - but used in an 
extremely refined form for photocells). Others commonly 
available are based on cadmium sulphide, gallium arsenide, 
and a number of other materi’als.&robably oneof the best 
known applications of photocells is in the exposure meters 
of photographic cameras - since most photocells generate 
a voltage proportional to t:e intensity of the light falling 
on them, t,h&y are very suitable fot.measuring light inten; 
sity in conjunction with a voltmeter. 

Unlike most other electrical gen,erators, solar cells are 
normally not damaged by being short-circuited or open- 
circuited - they simply develop a voltage to suit the load 
and the availability.of kiectrons motivated by the amount 
of incident light energy. Their output is roughly propor-’ 
tional to the received light energy intensity and the active 
area of the cell. Typical conversion efficiencies are of the 
order of 5 to 100/o of received solar energy, depending on 
cell type and co&ruction and assuming that&the load and 
photocell array are suitably matched to permit output at 
the optimum voltage to maximise the electrical power. 

As there. are no movinVg parts and it-is possible to 
encapsulate the delicate cell surfaces and contacts in a 
robust synthetic resin, very good reliability coupled with 
a long active life, of the order of 20 years or so,‘is normal. 
Also, if one solar cell fails it does not normally affeccthe 
functioning of its neighbours, and the output can be easily 
adjusted by adding or removing cell modules. 

The main problem with photocells is their high price. 
This results largely from the high cost of developing and 
manufacturing them rather than from the intrinsic value 
of their materials (particularly in the case of silicon solar 
cells). Originally the only “power” applications were for 
milli-watt sized loads such as the voJtmeter part of a light- 
meter - but the development of space satellites gave a 
great boost to solar cell development as they were applied 
to quite large power applications to run electronic systems 
in space. Some of the large space satellite installations 
involved 100 watt plus outputs, and of course the high 
cost ‘of the solar arrays in relation to their output was 
unimportant in that application as there were no “con- 
ventional” alternatives ttiat could be appljed/ln the 
e,arty 19608, photocells cost hundreds of pounds per peak 

/, , 
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‘-watt. Increased production ’ and the improvement of 
manufacturing techniques had brought the price to large 
buyers down to around flti/peak watt in 1977 (i.e. peak 
watt means the output ‘in bright sunlight with a solar 

- radiation’of around 1 kW/m2) and‘flO/peak watt by 1978. 
Just as the price of electronic pocket calculators and 

transistor, radios dropped enormously i once large-scale 
production began, so it is anticipated that photo-voltaics 
will come down, to around -El/peak watt during the early 
1980s an& it is thought they may be down to prices of the 

-order of f0.25/peak watt withjn 20 years. As their price 
falls, the range of economic,applications increases, w&h 
allows ,a higher production rate with accompanying 
further economies, and so.on. s ’ 

A few years ago photocells were only-viable*for,ultra- 
low power applications (such .as cameras) or for “expense 
no object”;applications like space satellites. Today they 
are available in modules offering outputs in ‘the 1 to 100 
watt range, where their-reliability, long-ljfe and freedpm 
from‘any maintenance requirements make them economic 
for a variety of specialised remote applications such as 
keeping. batteries charged in inaccessible places, (e.g: for 
microwave ; repeaters, navigational aids for ships an’d 
aircraft, remote emergency ‘equipment, telephones, 
railway’signals, etc.). A typical module rated at IO watts’ 
peak (in full sunlight), will on average produce 270 watt 
hours per week under a, Mediterranean type of’climate 
- .&i’is :would be down”toLan average of only ‘160 watt 
hours per week in the UK, but might be as high as 400 
watt hours per week in a favourable Middle East location. 
Its 1979 pric,e would be under fl00, and it could be 
expected to last up to 20 years and involve vittually’no 
running costs or maintenance. 

Once the-price falls by another factor of ten; as is‘ 
possible during the next decade, it will become economic 
to use much larger arrays of solar cells to produce power 
outputs of several kilowatts peak in orde&?$%rip,watw, 
power remote dwellings, hospitals or.. sct+ool’s:and to, 
generally replace small‘petrol and diesel engines in remote v 
areas. 

A price drop of another magnitude ti a probable 
minimum of the order of f0.20 (1977 values), possibly 
by the late 1980s or ‘1990s may allow larger scale efec- 
tricity generation from solar energy - perhaps using 
decentralised local electrical systems in preference to 
centralised systems.- 

Energy storage with solar cells would normally be 
th,rough the use o? batteries;,(this su.bject i’s discussed in 
more detail under the section dealing with elec’trical 
equipment). Sealed lead-acid batteries or nickel-cadmium 
cells tend to be better suited for most” so.lar-electric 
applications, as their low (or zero) maintenance require- 
ments match the similar characte&ics of photo-voltaic 
cells,‘ and so long as solar cells are so expensive and 
they are only used for rather low powered applications, 
the battery cost element is quite small compared with the 
photocell costs. - 

Optimisation of sojar-cell and battery comb)nations 
in order to ensure sufficient storage capacity combined 
witi sufficient charging capability is a specialised skill 
for which. most of the manufacturers have developed 
computer programmes. Accurate records, of sunshine 
hours and intensity are an’important input requirement 
if system costs are to be minimised. Several manufacturers 
market monitoring devices, often based on a single solar 
cell, which can be set up in order to measure the radiation 
received over predetermined periods of say one month, 
which aid the correct sp$ification’ of photo-voltaic 
powersystems. 11‘ 
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Solar engines . 

In the nineteenth century some of th,e first attempts tc 
utitise solar energy actively .invblved the use of smal 
steam engines,‘with boilers heated by solar concentrators 
One of these successfully ran a printing pres$ at tht 
great Paris exhibition of 1878. A solar steam engint 
producing 50hp (37kW) r,an successfully in Egypt as lone 
ago as 1913. Yet, ironically, tbday little is comme-r&ally 

: available (as ‘can be seen from the following section) 
although a number of interesting devices are underdevelop. 

’ ment (one or two of which are indicated in section IO 
on R&D). 

The main problem whGP using solar energy to drive a 
heat engine is to achieve’optimum eco mics for the 
system. Heat engines work most efficiently rom a high . . 

j temperature‘ source, 
“8% 

while solar collectors are most 
efficient supplying’ heat at low temperatures. Early solar 
engines tended to run at high te,mperatures so as to use 

: reasonably ,conventional engines and consequently needed 
large areas of solar concentrator which had in turn to be 
constantly oriented to track the su’n. Modern develop- 
ments, such as that by Sofretes, involve the use of special 

- low temperature engines running on heavy organic vapours 
rather, than on steam which can-operate at lower tem- 
peratures that permit the use of non-t&king, more 
efficient, flat-plate collectors. 

One of the primary applications for solar-powered 
engines is for pumping irrigation water, where the Reeds 
are closely matched to the availability of solar energy. 
Other applications might be to drive solar cooling (air 
conditioning or refrigeration) systems, where agabn the 
needs are closely matched to the energy availability. It 
seems likely that there will be considerable development 
in this field during the coming years, although in the long 
run it may be difficult for solar heat engines to compete 
with photo-voltaics driving electric motors once the price 
of solar cells comes down for small-scale applications. 
Various large-scale solar power stations are being investi- 
gated, including one based on a space satellite in stationary 
orbit which could beam’ its power to earth as micro- 
waves and which would operate 24 h’us/day. Other 
systems using iddirect solar heat, such as is present in ocean 
‘thermal gradients (the difference in temperature between 
the surface and the depths of the oceans) are under 
evaluation T obviously such developments are’ well 
outside the scope of this guide, but they do indicate 
how important solar energy is likely to be as a primary 
source of energy in the future. 

Solar Heating 
‘5 

It can be seen from the large number of solar healing 
designs in the following section that this is one of the 
most common applications for solar energy. 

Solar water heating is quite widely in use in some 
of the sunnier parts of industrial countries, such as the 
southern USA, northern Australia and Japan and it is 
becoming a growth industry even in less sunny regions 
such as northern Europe. c 

Solar space heating is more difficult to arrange as the 
needs tend not to coincide w#ith the times when solar 
energy is most available, -hence heat storage becomes a 
major element of solar space’ heating-systems and these 
are best designed into the structure of a building rather 
than added to a conventional building. 

As a result, it is solar water heating that offers the best 
prospects for being economic. In many cases solar water 
heaters may be used in conjunction with thermostatically 
controlled electric water heating in order to save electricity 
and reduce the running costs. In any case it is normal to 
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evaluate solar water heating economics.in terms of what it 
would cost to heat the same amounts of water using fossil 
fuels or electricity or, whate\?er is being substituted for by 
ljsing solar energy. 

t 

f 

Solar water he$ters.:‘are- -passiv< devices; the anly 
mechanical compo&t needed, and the+n only’ in some 
cases, ‘is a small electric pump needing very little power. 
As this is not an essential,.solarkafer heating can be used . 
in locations away from an electricity supply: Unli.ke photo- 
cells oy solar engines, solar water heaters can readily be 
manufactured on a small-scale with low cost conventional 
workshbp equipment, and as a result, many small manu- 
facturers all over the world are now making them. There 
are probably many more manufacturers, particu~rly ‘in 
the USA, than have been included in this edition. It is 
also encouraging that a nuffber of engineering c’ompanies 
in Third World countries are also beginning to manufacture 
solar water heaters. It is hoped particularly. to include ‘- 
other Third World manufacturers in future editions and 
any who are not included are, invited to get in touch with 
us. It is well worthseeking a nearby manufacturer,‘because 
solar water heaters are relatively Gulky and it is ,ndt very 
econom@)t++--,irn&rt them iri quantities from distant 
indust~l..~~~-~s’-~etp high tran‘spdrt costs. Hence it 
is likely that a IgTal manufacturer, even producing quite a 
small output, can compete with an overseas supplier quite 
successfully. Ln view of” this a number of established 
manufacturers in industrial. countries expressed interest 
in negotiating licenses to permit ‘overseas manufacture 
of their products. Also a number of .+small engineering 
companies in non-indus$ial tropical countries have,found 
it worthwhile to carry out some research and development 
to develop their own designs. Roth these trends can be 
expected to continue. i . I-+ 

4 4 
Technical aspects. of solar water heaters ‘ ’ 

As with most solar ehergy systems, the ‘solar collector 
is generally the largest and, mo expensive element of a 

9 water heating system, In genera it consists of a blackened’ 
absorber plate wh‘ich- ii heated by the sun’s rays. The 
absorber carries water pipes or‘channels which are either 
integral with it or attached in such a manner as to obtain ~. __ 
good th&mal contact to allow heat ,to flow from the 
absorber into the water. 

A blackened absorber with water flowing through if, or 
containing water is the simplest form “of solar water 
heater. If it is intended to heat the water to temperatures 
significantly above ainbient, and to keep.it warm once it 
has been heated, even after dark,-then various steps 
must be taken to prevent hea’t’loss. Th’is is because the 
temperature attained by the absorber will cease fo increase 
once the rate of heat loss; equals the rate of heat inp.ut. 
Obviously, the more the heat losses can be cut down the. 
hotter and more efficient the absorber will get. Therefore 
it is normal to insulate the back and sides of the absorbs? 
to minimize heat losses, and {to-have a glass or plastic 
transparent cover over the side facing the sun. The latter 
serves two-:-purposes - it traps solar’energy by the so- 
called “green-house effect” under&hich glass “readjly 
passes short visible-light wave lengths but is opaque to 
longer heat wave lengg. As a result, a glass cover is 
like a one-way valve - it jets in light-energy easily, but 
o@ucts the departure of heat-energy. The other function 
of the glass is to trap a .layer of air near the absorber to‘ 
prevent the cooling effects that would be present if wind 
or convection could cool the sur,face. Multiple layers of 
glass allow higher -temperatures to be attained. So-called 
“select&e surfaces”‘consisting of viious metallic oxides 
can be applied to metallic abs,prbei surfaces which have a 
similar function to,a glass cover in that they absorb light 
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energy readily but do not readily allow heat to radiate - 
certain solar absorbersL6aye thil feature which improves 
the overall efficiency.@&e~‘system: 

The solar collector i&,ormally connected by twopipes 
to an insulated storag% “f$rk - ‘&I% pipe leads hot water 
to the top of the tank wh$e ,the other, running from the 
bottom of the tank;lets cooled water-return for reheating’ 
in the absorber: Sometimes the hot water from thk- 
absorber does not mix with the water in the tank, but 
is circulated, through a copper (or--other metal) heat 
exchanger in the tank. Then the hot water to be drawn 
from the tank does not actually pass through the solar 
heater but is indirectly heated, and the liquid in the solar 
heater remains unchanged - which is an advantage as it 
allows anti freeze and anti-corrosive additivesto be added 
to the water in the solar heater. In some cases liquids 
other than water may be used in certain types of solar 
water heater offering indirect heating of the water in the 
storage tank. 

If the storage tank can be sited at a point higher’than 
the:top of the solar water heater, it is possible to take 
advantage of the fact that hot water is less dense than cold 
water to allow ‘the hot water to “therm0syphon” up to 
the tank and displace colder water down to the solar 
water heater- via the second return pipe. Systems such as 

.this do not require any pumps or mechanical moving parts, 
as when there is no sun, thermosyphoning stops and the 
hot water remains at the highest part of the system inside 
the insulated tank. However, in some cases it is not easy 
to arrange for the tank to be abovethe solar water heater, 
in which case small electric circulating pumps of the kind 
used for central heating systems ark generally used -the& 
have to be controlled by an electronic temperature sensing 
system which switches the’ pump on ‘automatically when- 
ever the temperature at the absorber. exceeds the tem- 
perature at the top of the storage tank, and vice versa. 
Most of the smallei low cost systems try and use the 
thermctsyphon effect to keep the costs down. 

A few ,types of solar water heater c.onsist of a complete’ 
combined solar collector and tank. The capacities of such 
systems are usually quite small, although they can of 
course by inter-connected in many cases to increase the 
availability of hot water. - ~-~- 

A few-systems heat air rather than water at the absorber.. 
Systems using air do not suffer 
and freezing problems that can aff 
but for water heating an air to 
needed and fans are also usually nee 

Many of the solar water heatersmarketed in indust;al- 
ised countries are intended for heating swimming pools, 
as the fuel bills for heating even quite a small swimming 
pool with electricity or oil are very high due to the large 
volumes of water involved. Swimming pool heaters 
usually need to’ heat a lot of water with only a small 
temperature rise, so they are designed to be of Low cost 
per square ,metre and less efficient than the heaters 
designed ‘for: domestic hot water supplies. Some of these 
/might beuseful for domestic water’heating in hot countries 

,where the temperature increase required is not-as great as 
$in the colder parts of the world and a lower efficiency 
would therefore be acceptable. They would also be 
applicable to preheat water for other systems. 

Many different types of’ absorber are offered by 
different manufacturers, some being aluminium, some 
copper, some steel and some plastic. Techhicall~,copper 
has a l’ot of advantages, being both a very good conductor 
of heat andalso resistant to corrosion; unfortunately it is 
by far the most expensive absorber material generally used 
and may in some cases be “too good” to be economic. 
Aluminium “roll-bonded” absorber panels have been 

marketed-by a number of-firms, but they cannot operate 
with-ordinary waker inside as they corrode too quickly - 

‘instead inhibitors have to be used in the water or else 
s‘special oils are used as heat carrying fluids instead of 

water. Steel does not conduct heat as well as copper or 
aluminium, but is much cheaper than either. It is less 
cprrosion prone than aluminium, particularly if it is * 
used in an indirect system with a corrosion inhibitor. 
Alternatively thick steel .&& or ‘stainless steel panels 
may be used. Composite $&ems rn’which copper pipes are 
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mounted into an aluminium absorber are also sometimes 
used. Plastic absorbers have been quite widely introduced, 
particularly for lower temperature, applications - care 
must’ be taken with ‘most of these that they cannot 
accidentally be drained of water while exppsed to sunny 
conditions as this. can lead t.o overheating which may 
distdrt the plastic. Obviously plastic is completely cor- 
rosion resistant, but it may eventually degrade under 
strong sunlight. 

Other uses for s6lar he&ers are solar distillation, crop-’ 
drying, timberseasoning, etc. As most of these applications 
require installations that are constructed qn site. complete 
systems are not normally available ready-built,.but advice 
or plans for their construction may possibly be obtained 
from some of thle organisations who offer consultancy 
services (listed in section 10). 

Solar heater economics 

In common with most de6ices using renEwable energy 
resources and consequently not having any significant 
“running costs”, the economics of solar water heaters 
depend on achieving the optimum compromise between 
the conflicting requirements of achieving good efficiency, 
low cost per unit area of energy absorbing surfaceand an 
adequate life expectancy ,for the system--The other 
important element in the economic calculations is the 
value of the energy produced, which generally depends on 
the cost of the energy.being substituted for, such as fuel 
oil or electricity. 

The following table indicates approximate payback 
periods when solar heatinq is vaiuedagainstdrfferent tueJ 

- 
--eostsr The cZf&lations assume unchanging fuel costs 

during that period (which is most unlikely) so they 
are rather pessimistic. Typical UK solar energy figures 
amounting to $10QkWh/m2 per year are compared with a 
hotter country receiving 1400kWh/m* per year. The 
payback per& are referred fo a 4m2 ci3llector having 
three possible initial costs for the system, namely f200, 
f300 and f400: the lower valuewould relate to a thermo- 
syphoning simple system installed on a do-it-yourself basis, 
while the hig,her level relates to an electrically pumped 

&yst&in, with electronic temperature sensing, that is 
professionally installed. For conven,ience, f5 per anndm is 
deducted‘in all “cases to cover pumping costs, whether 
or not a pump is used, making the figures for a-thermo: 
syphon system even more pessimistic. 

This table shows how ‘the unit,cost of the heating 
source being replaced greatly affects the pay-back period. 
Obviously if inflation of fuel costs is taken into account, 
shorter pay-back times would be achieved. 

Although solar water heaters can pay for themselves in 
a reasonable period with electricity-:prices at the levels 
that they are in many count&s, and they can also save 
valuable fossil. fuels “in many countries where mains 
electricity is produced by diesel or thermal powerdtations, 
it has .often needed political action to help establish 

.them in the few countries where, they are--widely used. 
.This is because the capital cost of an electric immersion 

heater is much lower than that of a solar’heating system 
and the decision as to which system to install Is usually 



in the hands of the building cti@ractors, rather than of 
the future r&dents who would need to pay for the .~, 

for the residents and for the economy’qf th8 
it is Located. Solar heating ca’n alsb offe.r 

electricity that will be used. .A .spi_ar: heated house teiids job creat&g possibilities since the eqaip- 
to be slightly more’expensive to build but is a lot cheaper- to small. scale manufactyre. I-’ * ’ 
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Fu:l costs 
Paybick periods in years foi systems with differ&&first costs;~ ’ -* 
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BRIAU S.A: .ii ’ Telex: .750729 F 
.B.P. 43 ’ Phone: (47161 38 17 
37009 Tours Cedex 

Suppliers zf solar pumping installations driven hy 
photo-voltaicmodular array.The number nf sola~cZollector 
modules, inclined to the optimum positiotifor th+e latitude 
where the unit is installed, can be varied to suit the 

1 required power output. Units can raise water from 50.m. or 
. more-and can discharge to any required ,height,Automatic 

start/stop units are incorporated to guard against, no !oad 

, 
SOLAPAK PROtitiCTs : 
‘14 Brooksfield Rd 

Telex: ~10’53374 _ 

i Victor, 
London W4 IDQ . Wallsend ” 
U.K. Phone: 01-994 8173 

School House Telex: 537681 
Coient Usworth ’ 

.‘Washington 
ALWR kD ,. ’ 

Tyne & Wear 
Phone: (0632) . 

NE37J.Nlf ’ 
464646 _ 

u.K/ \ 

pumping and water loss through over filled tanks. ‘The 
inclusion of a battery bank allows continuous running 
even during periods of zero insolation. 

Large selection of modular ys (Solarex USP) 
producing up to 300 watts/module. The constituent 
Soi’apak panels come in a varie’ty of sizes from 1 to 9 watts 
oJ1.5to 14V.’ * 

A: 
6: 
c: 
.D: 

Solar Pan& 
Accumulator battery ” 
Motor 
Pump adapted. to needs of 
installarion 
Electrtc co& ‘cabinet 
Limit switch for charge 

: 
A 

I _‘. 

: - 

‘., ‘i. 

; ‘. 

) 

-_ 

.* 

‘. 

i-. 
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d . 

B 
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‘6 

France . . Y 
. 

* 

* _ L, 
-3 

\ 

!3? 

D . 
&. 1 - - - - - _ 

E: 
F: 

. 
Briau Photopile Generator for Pumpi& 

3 
1 

LUCAS SERVICE Telex: 83615. 
OVERSEAS LTD ’ Phone: Hadd nham 291681 

-Thame House n 
Windmill Road 
Haddenham B 

I, 

I 
Aylesbury 
Bucks HP1 7 8JB. 

J-K. ~~~ -~ .~ 
~-- 

~-- ~ --~ - - ~- ~~~ 

Supply silicon solar cells encapsulated in silicone rubber. Various 
modular arrays are available to suit different demands from 1 to 30W 
and ‘2 to 12V. The basic modules available are: 1, 

. 
“. 

. Model t’harging point data Peak output data 

DO206 - - -- 
‘-. 

No. of ceils 

%0.6A 2.2V‘ 1:3W 5 of 55mm0 
El215 1.53A 13.5V 20.7W 1.45A 17.5V 25.4W 36 of 90mm0 
El206 0.6lA 13.5V 8.2W 0.56A 17.OV ,9.5W 36 of 55mmQ 

‘--- 
/ * ’ ‘Series “E” Solav Array 

FERRANtl ‘LTD Telex: 668038 Ferem d 
Gem Mill 
Fields New Road 
Chadderton 
Oldham OL9 8NP--. 

\ 
Phone-:, (061 624) 0515 

Lanes 
U.K. 

Cs’ c Manufacturers of silicon Solar celi‘modules suitable for charging 12V 
* 

* I, batteries. The cells are encapsulated in silicon resin with an optional 
?I polycarbonate’cover for harsh environments. Two models are avyable: 

Solar Power Module MST 102 
Model No. Maximum power point No. of ceII;F Shipping weight 

Volts Amps- Watts 

MST 102 13.0 0.54 7.00 
’ MSTlO3 - - - 

3<2 lkg’ I 
36 1 .I kg 

A new range based on larger cells is under development. 



SOLAR-EN GY COMPANY 

‘k 

Cables: Soldnc,o 
World Wide’E rgy Systems i . 

P,O. Box 649 
Gloucester.Point 
Virgirrii 23062 ’ 
U.S.A.- I 

This company offers a range of individual silicon solar 
cells ranging from 2mA at 0.45V up to 2000mA at 0.45V 
(optimum) for, the customer to assemble and in addition 
there is a wide range of modular cell assemblies as follows: 

Suncharger 236 1.5b, 250mA 0.375W 
I, 296 14v 650mA 9.1W 
I, 346 14v 250mA 3.5W 
If . 348 ’ 12V 150mA 1.8W 
I, 372, 12V 250mA 3.OW 
,I 421 i2v 580mA 6.96W 
I, 704 14v 250mA 3.5W 
I, 1626 
1, 

2.5V 250mA 0.625W 
1270 6.5V 1.2A “. 7.8W 

r, 2938 14v 650mA 9.1W 
I, 2700 28V 750mA 21W 

,Super I’ 3348 12v* 1.8A 
I, I, 6348 12v* 

21.6W ./ 
3.5A 42W 

#< ,I 8348 12v* 417A 56.4W 
Solar power pack S6348PP (200Wh/day)* 

*These are available with optional voltage out&of 12, 24 or 36V 
to order. 

I 

- FLOCKING DIODE 

- LOAD 

,.m 2 STORAGE 6ATTER.Y 

-. ., 

. . 4olar Enkgy Co. Array 
j. . 

) * 
\ 

s ‘\ 

* r 

‘. 

Solarex Unipanels 

S 
P 

LAREX CORPORATION Telex: 71082897’09 
1 35 Piccard Driire Cables: Solarex 
RoEkville - Phone: 301 948 0202 J 
Maryland 20850 ., 

U.S.A. 6 
.U.K. Distiibutor: SOLAPAK PRODUCTS, 14 Brooksfield Road, 
Lpndbn W4 1 DQ (Phone: 01-994 8173). .’ 

This co’mpany manufactures a wide selection of indivj,dual silicon 
solar cells as‘ round, rectangular”and quadrant shapes fof customer 
assembi\l, plus 8~ range of modular sjljcon cell panels with the ‘cells 
encapsulated in silicon rubber, the trade. name for the 
being “So&et Unip‘anels”. 

-. / 

Model Nominal Output at Watt hr/week watt/f9 
No; Voltage .L\ 1 OOm W/co? 

Ayps Watts 

(US average) (min) 
2 

215 12 0.125 Ii.5 45 4.0 03 0.3\, 
230 12 100 I 4.0 r-.3 0.59 ’ 
260 12’ 200 4.0 2.3 1.06 \ 

1260 12 0.5’ 6.9 md“‘ 5.0 2.0 0.905 ’ 
1270 12 0.58 7.0 220 ‘5.8 2.0 0.905 
-286 12 0.62 8.0 , 240 5.2 2.3 1.06 
615 6 0.25 14 
950 ,--.. 9 0.5 5.; 

I 45 : 3.7 t 6.7 0:3 
160 ’ 5.3 1.8 0.8 

435 14 0.25 3.5 105 4.2 1.4 0.64 i’ i 
470 14 0.5 7.0 220 4.4 2..5 1.15 

‘.-.* 480 14 0.62 8.0 270 ’ L 5.0 2.5 1.15 
1470: %14 0.5 ire 220 5.0 * 2.1 0.97 
1480 14 0.58 “‘. Ei.0 260 x 5.8 2.1 0.97 
670 7 1.0 7.0 220 4.4 2.5 1.15 
770 7 1.0 7.0 220 4.9 2.3 1.06 
785 7 1.2: 8.5 

’ : 
280 fj.o\ 2.3 1.06 

Also a “Solar Electric Monitor” type 203. i , ‘\ \ 

‘. 1.’ i .’ r i A;. ,. 
..- 

:’ 
12 ,. .., .- 3 ’ -. 



SOLAR POWER “‘t 
CORPOR-ATION *> I. 
5 Executive Park Drivb’, 
North Billerica Ii 
Massachusetts 01862- ” 

g$ u.s.4; ‘/ 

Telex: 710 347 6792 
Phone: 6176678376 

.- 

‘5 
* 

Phone: 01-386 8918 

4 

This company is a subsidiary of the giant Exxon Oil Group and 
produces .a series of sil$on solar cell modules encapsulated in UV 
stabilised silicon rubber and availabtk .with various types of carrying 
frame, or legs incorporating different combinations of the basic module% 
to iive various outpurt voltatJes. Some examples of basic modules 
available are: ‘i Q -.. 

lrp. Array Model No. Charging point’ s Peakpowerpoint 
Solar Power Cc 

t 

. 

1002 
E4-125-0.6 
E6-185-0.6 
E6-365-1.2 
E6-369-3.0 
EI,2-365-0.6 
E 12-369-I .5 

:GI2-361 
c 

Volts Amps I Volts Amps Watts 

- - 2.3 0.6 I .4 
4.5 0.64 4.9 .--Y-o: 2.9 
6.8 0.64 7.7 0. 4.6 

ah. 
6.8 I .29 7.7 1.2 9.2 
6.8 3.22. 24.0 

13.6 . 0.65 
7.9 3.0 1 

16.0 0.6 9.6 
13.6 I.62 ’ 16.5 ,2 25.0 
13.6 h d 2.00 16.5. 1.90 31.3 

The last model, Qrefixed G. has a tempered glass cover which is 
claimed to be of lower cost, (good ‘weathering resistance anddurability 
and to keep the cells cooler. . 

This company offers oomputerised system design to match cells and 
batteries optimally and a single cell solar insolation monitorin unit is 
also available. L * 

a 
B 

SOLAR SYSTEMS tNC. _ ~ Phone: (608) 935 2707 .‘ . 
Division of Silicon Sensors, Ind. 
Highway 18 East 
Dodgeville 
Wisconsin 53533 
U.S.A. 

This company produces a wide selection of individual Silicon, 
cadmium sulphide and selenium photo-voltaic cells, suitable for the 
customer to asse’mble, and. in addition offers the following purpose- 
built modular arrays of silicon pJoto cells for power production: 
(data applies with 100mW/cm2 add 25°C standard). 

4 
Model designation * 

SPM-75-2 
SPM-100-2 
SPM-i50-2. 

a 

SPM-200-6 , 

PCM-510 Power-Mod 
PCM-54Cl Power-Mod 

k 

hominal oAtput dataf 

Volts Am& Watts 

2 .32 .64 
2 .4a .96 
2 .72 1.44 

6 .I8 I.08 

2 ,044 ” “.09. 
2 .lO .20 

Alternative voltage at 

same power 

2,4, 8 and I6 
2,. 4,8 and 24 
2, 6, 12, I8 and 36 
(& 3.6 kconomy) 
6 and I8 (also 
derated at 2V) 

SolareSyst%ms Array 

‘the final suffix number gives the voltage; for example the 6V version of SPM-75 
is SPM-754. \ 
tthe output data for the lowest voltage version is given as an example. 

c 

, 

23 
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SPECiROLAB INC. Telex: 910 496 1488 
(Subsidby of Hughes &hone: (213) 365 4611 
Aircrzlft Corp..) . ’ 
J2500 Gladstone Aven‘ue 
Sylmar 
California 91342 
U.S.A. 

Spectrolab produce the “Selectric” series of modular silicon solar 
cell arrays. The silicon cells are embedded in clear ‘silicon rubberLand 
covered with a glass faceplate with an extruded aluminium ‘,‘I” beam 
backing. 

‘Five basic modul-es which can readily be linked by bus bars are avail- 
able. Their nominal outputs with 100mW/cm2”light intensity at 28°C 
are as follows: <l/l ,, 7:: J? 

.r” 

Ndminal voltage Minimum tegt performance 

current v&age power 

,,++r&h* Weight 

m cm Ib kg 

4v 1 .OA 5.4w 5.4v 29 73 3.6 1.63 
1 3kW Selectric Array 

6V 1 .OA a.Iv a.Iw . -42 .I07 5.2 2.36 
“\’ 

! 
6V 0.5A 8.1~ 4.05~ 22 57 2.8 1.27 

12v- 0.5A 16.2V 8.IW ’ ‘42 ,107 ’ 5:2 2.36 ‘j- \\ 
14v 0.5A Ia.9v 9.4~ 49 124 6.0 2.72 i 

‘the lengths are to nearest wtiole inch or cm. 
. _I_ 1; r’: < 

i p’ 
<v.; 

Solar Cell Module BPX47A 

Philips Nederland BV 
Afd. Elonco 
Boschdijk 525, 
Eindhoven 

PtLgne: (040) 79 33’33 * 

.<..: , , 
..e..- .e 

Netherlands 
? ’ 

,+w-- .- 
I> ..lra 

also: ‘. 1 \ ,I! GZJY 
ELCOMA Philips, Electronics Components and 

Materials, ‘P.O. Box 50, Lane Cbvei2066, -New .South 
Wales: Australia. ..L L’,. 4 

MULLARD LTD., Millard. ‘Ho&g, Torrington ‘Place, 
London WC1 E 7HD U.K. Pho~‘iOl) 566 6633. ~ 

NORTHAMERICAN PHILIPS, 230 Duffy Avenue, ’ 
Hicksville, NY.11802, .US,A., Phone (516) ,931 6200 

and numerous other Philips subsidiaries, worldwide. 

. I . 25’C ambient~Qptimum power 10.7W with voltage 
15.5V and current 0.69A. 

,,J, 

.- 
‘, 

s/ i: 
Solar Engines, i’ \ 

ORMAT TURBINES LTD 
, Szydlowski Road 

Yavne 
P.O.B. 6,B”’ 
Israel 

Phone: 055 95461 
Telex: 31902 - ’ - . . 
Cables: ORMATURB i 

TELAVIV I ’ 
: I. \ I 

1..“., p .&! 
.__ .‘._ ; ._, ,‘.’ 

‘.,.. 
Manufacturer of a range of solar-po$vered turbinesfor a 

variety of applications includingwater pumfig, electricity 
generation, etc. ’ 

Turbine runs on organic heavy va ur working fluid 

6, 

r? 

and has only. one major .moving part. ver a thousand 
units have been installed in’a varisty of o inents and 
these have been in production for some ten years. 

:,Solar powered systems can be supplied uvith the . 
possibility of an optional fuel burner to guarantee’power 
at night or during cloudy periods., ” 

.’ _ 
i’ m / 

*_I >*. _: ..’ / , 
‘j /. 

-L 
Ormat TtirhBs ln.stallation 

,’ ,( I ., 
i’ ‘. ’ ,., . 

./ ,,,,*: ‘,. .’ : 0 : 
0 ‘- \ ‘S,, 
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SOLAR PHYSlCs ’ Phone: (714) 440 1625 
CORPORATION 
1350 Hill Street 
El Cajon 
California 92020 .. ’ 1 
U.S.A. 

Manufacturers of a solar power unit utilising the sun 
via tracking mirrors to heat a working fluid in a receiving 
tower. This working fluid is used to power an engine 
whidh drives a generator. Electrical output of up to 5kW 
currently offered, but larger mddels offering outputs up 
to 100kW are at the planning stage. This company is well 
known for its pioneering work in the field of “tpoidr 
towers”, which have been postulated as a likely con- 
figuration for future large scale power production. Con- 
sultancy services in this field arealso offered. 

_ .~ / _ .::: 

-.;-. ;& ,. q ~ 
Solar Power-Totier 

- with 5kW Electrical 
,L .Generating Plant 

YAZAKI CORPORATION 
International Division 

Telex J24437,246 
8395 .: 

6th Floor Tokyo Ryutsu Center Cables: Yazaki Tokyb’ 
7-i 6 chome Phone: Tokyo (03) 
Heiwa Jima * , 767 3960 
Ota-Ku 
Tokyo 
Japan 

This group manufactures a newly developed solar 
heated absorption refrigeration unit producing chilled 
waterfor building cooling by the absorption cycle. 

. 

Yazaki Solar Heated 
Absmption Refrigeration 
Unit 

RENAULT MOTEURS ’ 
a 

Telex: Reno 200288 F 
DEVELOPPEMENT Phbne: 630 21 03 

~ / 

R.N. 186. : 
La BoursidiGk . 

92350 Le Plessis-Robinson ’ I 
France 

F \, 

Renault Motors are now marketing a novel type?f solar heat engine 
developed by Sofretes in France. Quite a large number.‘df these machines 
are now in use in countries’.such as Se’negal, Mexico, Upper Volta, 
Mauritania, Niger, Mali, Cameroon, Chad, Abu Dhabi and Sudan..Sinc& 
they are relatively expensive machines they depend on intense sunlight 

,for the best return. I 

- Two versions in various sizes are available, these and solar pumping . .’ 
ktations designated by the prefix MS and solar power stati.ons prefixed 
ir$ which can also be used as pumping stations. 

The following performance data assumes average ambient tem- 
peratures over 25”C, average sola; radiation of 700W/m2, pumped 

ater temperature 28°C. 
y” 

. 

‘, . 
Model Water oqtpyc. Nominal po,wer Daily Average Nominal power 

No. at 25m fZ& (pumping)- cunning time ~ (shaft) 

MSS ’ 3.5m3/hr 24O’W - 46 hr/day - 

,fvls ii 5.75m3/hr 39‘ii& / 46 hr/day - 

MS.7 8.9m3 /hr 54KJJJ$. 

TS 25 1 200m3 /day 
46 hrlday ’ - . 

TS 50 2400m3/day’ 
5-6 hr/day 25kW , 

I 
_ 5-6 hrfday 50kW 

9, 

\ : -’ + .‘- ” “:‘V’.:r:’ “:,?;, 

Sofretes Panel Collectors for Solar Pump 

” 

i / / / 
/ 

SPILLING’CONSULTA($ , Telex: 57 939 *..-.r, 

Sonnenweg 4 ;/ Cables: Spill Ch ” C. 

CH-5610 Wohlen, ;’ 5 
Switzedand ,/I L 

Phone: L 057 6 73 

Spilling s#‘energy plant consisting of a solar collecto; ’ 
&d a ?eaiii motor generator set-with outputs from 2kW 

s teom motor olternalor 

. 
upwaras. 

/” This was all the information a\;ailable to us at th8 time 
qfgoing to press. ‘i 

n 

., 
t G.’ 1 

pl/r;lp 5. Spilling Sola! Fnergy Plant 
I ,,-’ 

,- ,/L.; _ - .-* 1. 
. I.- -- 

I \ 
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Solar Heating ’ ’ 

AiR DISTRIBUTION 
EQUIPMENT (M&W) LTD 
64 Whitebarn Road 
Llanishen 
Cardiff CF4 5HB 
U.K. 

Phone: 0222 ’ 
754677 

Manufacturers of solar water heating ‘systems for 
home water heating. Systems incorporate solar panels 
plus a differential temp,erature controller to control the 
flow of water through the panels. 

*Solar panel module of 2ft x 2ft (0.37m2). 
,GRP/aluminium case to glass cover. , 

z 
1 

. 

1 Solar Panel 

,’ _. 

1 
j ‘X,, 

ARC SOLAR CkNTRE LTD . . Phone: &3764804 
176 lfield Road -_ 

London SW1 0 9AF 
. . , ~ 

U.K. 

Manufacturers of a range of solar panels under the tradename. 
“Sunstor”: 

a. Sunstor domestic collector 

Size: 1524mm x 610mm x 76mm, weight 281b (12kg) empty, area 
of collector 0.92m2. _ 

Absorber: Copper pipes soldered to copper absorber plate. 
Casing: Aluminium sheet (18 swg) with fibreglass wool and pol,y- 

-urethane insulation. ,. Y 

Glazing: 4mm single sheet of glass to be supplied by customer. 
’ Installation: qther thermosyphon for simplicity ur electric pumped. 

b. Sunstor indushial collector 

Size: 2000mm x IOOOmm x 76mm. absorber area 1.9m2, weight 
17.5kg empty. 

Absorber: Copper plate with copper pipes bonded by patented heat 
fusion process. _ 

Surface coating: 3M Nextel with reduced infra-ied emission. 
Casing: Aluminium sheet with fibreglass wool and polyurethane 

~ foam. - 

Glazing: 4mm glass. 
---__ 

31 

Installation: Intended for large installation for i‘ndustrial/c~ommercial 
premises. ’ 

c. Sunstor “Waterfall 2” lo W cost, low temperature collector 

Size: 1830mm x 1220mm (2.1 6m2). f. 

Construction: Ali metal unglazed collec)or with copge&vat&vva+s 
clamped to an aluminium absorber plate. 

Applications: Preheating cold water for .other solar or non-solar 
water,heating systems or for heating swimming pools. 

524m 

d. Sunstor.miniature demonstration panel 

This is a novel miniature complete thermosyphoning solar collectcry 
and storage tank to demonstrate so@ wa&r heating or for heating small 

t quantities of water. It is intended mainly for educational 

for studies. 
Effective absorber area: 0.1 m2 (426mm x 335mmj. 
Construction: Similar to domestic collector 
St6 e tank capacity qpproximately 2 litres. It is 

T”t heat two I ras+f water to 55’C in strong sunjght --- 
: 



ASAHI TRADING CO LTD Phone: (062 483) 
Asahi House 33471 
Church Road 3758 
Port Erin 

~ >-- 

Isle of Man 
U.K. 

Manufacturers of a glazed. solar panel using glass tubes 
as the collector pipes in which thejheatlng water runs. 

This is a Japanese system and It IS claimed that 2% 
million units are in use in Japan. 

The unit is quite heavy when filled with water and does 
not require a separate storage tank as it is for direct rather 
than indirect systems. Having glass water channels there 
is no corrosion problem. The channels are claimed to be 
efficient as collectors, particularly at absorbing solar 
energy when the sun is not due south or conditions are 
cloudy. 

,The case is of steel and the unit i glazed with plastic. 

.J 9: 
Size: 1460mm x 1670mm x 19Omm. 
Weight: Empty 75kg; full 255kg. I 
Capacity: 180 I itres. 

Asahi Solar Pane! 

BURKE RUBBER COMPANY 
2250 SoutkTenth Street 
San Josh 
California 95112 
U.S.A. 

Phone: (408) 297 
3500 

. ,” 

A simple un”gllzed trickle flow solar panel for low 
temperature gain water heating, (i.e. used in the U.S.A. 
mainly for swimming pool applications). 

Module areas are: 8ft x 8ft, 12ft or 16ft (2.44m x 
2.44m, 3.66m or 4.88m). c 

Construction material,: Du Pont “Hypalon” (Chloro- 
sulphonated polyethylene) with a copper sparge pipe.’ 

Surface temperature limits: 40°F to 250°F (-40°C to 
121°C). 

se 
1. Water out 6. Black Hypalon Panel 
2. Installation Grommets 8 ft. Wide x 8 ft. Long, 
3. Water in at top 8 ft. Wide x 12 ft. Long 
4. Copper Distributia Pipe’ 8 ft. Wide x 16 ft. Long 
5.>Water Distribution Material 7. Overflow Relief Valve 

Inside Panel 

CALOR &jL LT;% 

Lancaster Road 
Phone: (0743) 51578’ 

enamelled matt black, 15mm copper sparge pipe and 25mm UPVC 
outlet collector. For low .temperature applications. 2.92m x 0.97m = 

Calorsol Solar Heat Collector Plate 

2.83m2 effective area. i 
Mark 2: Warm air ventilation corrugated metal plate stoveenamelled 

matt black, size as above. 
Mark 3: For indirect water supply with aluminium roll-bonded 

absorber, size as mark 1. 
\ * 

Mark 4: Similar size to above units, but with pressed steel radiator 
absorbers interconnected with copper pipes. 

.’ 

.‘.._ 
\ 

Some further low cost models are also offered, which have 209 
galvanised steel cases and thinner GRP glazing and the insulation is 
‘expanded polystyrene. 

Mark 5: Roll bonded aluminium absor,ber of 2.05m2. 
Mark 6: Corrugated galvanised cascade collector of 2.3m2 effective 

area. 
‘Mark 7: Similar to Mark 6, but designed for air heating rather than 

water heating and having suitable inlet and outlet ducti. 

* 

27 



CSI SOLAR SYSTEMS ’ 
DIVISION 
12400 49th Street 
Clearwater 
Florida 33520 
U.S.A. 

Phone: (813) 577 
422814469 I 

Manufacturers of a range of solar heater. modules with integrated 
controls and an electric circulating pump. 

Model No. Size Weight Water Absorber Frame Insulation 
Channels Material 

250 2ftx8ft 801b 
500 

Stained Polyethy- 
2ftx~llft fOOlb Copper Aluminium red- lene 

1 OOd 4ftx llft 2201b tube wood 

CSI Solar Pane 

* 

.o 

CtiAMPlON HOME 
BUJ>LPERS CO 

!5573 North Street 
Dryden 
Michigan 48428 
U.S.A. 

’ Phone: 313 796 
---. ~-A 22, ,.. ---- ~- ~. ..- ..-. 

Champion “Solar Furnace” 
” n 

_ -. 

Manufacturers of a solar heater for hot air domestic heating. The 
unit is a free standing unit using a rock fill, beat store. The systekis 
easily installed in conjunction with any conventional warm air heating 
system. 

Sizes: Three,models of 108; ‘144 
, 13.4, 16.7m). 

a$ 180ft2 collector area (10.1, 
,i‘. _’ 

Absorber: Altiminium with double glasscover andurethane insulation. 
Heat store: 9, 12 or 15 cu.yds of gravel. 
Fitted with circulatjng fans and-electronic controller. 

I , 
’ + d . 

DIY-SOL INC ” i, Phone: 617 877 6018 
P-0. Box 614 

claimed to be a low cost method of mstalling solar heating. 
. 

Marlboro 
Hot water can be provided through the use of a heat 

Massachusetts 01752 
exchanger between the solar heat2 air and the water 

U.S.A. 
supply. ._ /,A. . The collector is glazed with DuPont’s 1’Tedlar” and 

This company supplies-a kit and instruction book to incorporates a special typ$ of-efficient absorber, called 

allow a sophisticated and effective hot air solar heating ‘( “Xso.letherm” - both are included in the.kits. 1 
system to be built.’ The kit .includes only the special This system might be useful.for crop drying oetimber 

equipment necessary and ordinary construction materials dring processes, etc. 

are supplied from local sources by the customer. This is 
1 

* 1 -> ‘e 

.’ 
BLOWEd 

, 

HOT ‘, 

SOLAR’* 

3 ABSORBERS ) 

SOLAR WATER 

- 

\ .DIYSqL”Hot 0 
) j 

“’ : 

Water Plus” System ‘. ‘,;,J j x L. [ ‘. I * 

’ ‘. “, ,‘,., ,‘i -;, !( ,, , 
-/ 
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E.I. DU PONT DE NEMOURS 
81 CO INC 
Film Department 

_- 

Speciality Markets Division 
‘Wilmington 
Delaware 19898 ,_ ,: 
U:S.A. 

Q , 
Manufacturer of a wide range of plastic materials 

including “Tedlar” PVF film which is particularly suited 
for the glazing of solar flat plate collectors. “Tedlar” is 
available in various grades; lOOBG30TR passes UV wave- 
lengths and sqme infra red. “Tedlar” is partially selective 
in that it blocks infra,red in the 7 to 12 micron wavelength 
range partially. 

E.A. HYDRAULICS & 
METAL INDUSTRIES LTD 
P.O. Box 30730 
Nairobi- -- - 
Kenya 

Phone: Nairobi 
$59273 
28918 

\ 28907 

This is a solar water heating panel made in Kenya with 
a glazed cover and combined galvanised tank of 120 litres 
capacity. It is claimed to,heat the contents of the tank to 
70qC.after two hours of Kenyan sun. 

Overall dimension? of the installation are 5ft x 4ft x 
3ft and.net weight (empty of water) is 240lb. A 1.5kW 
electrical immersion heater can be included as an optional 
extra to guarantee hot water during periods of limited 
sunshine. 

Solar Panel 

EDWARDS ENGINEERING _ 
CORP. 
101 Alexander Avenue 
Pompton Plains ’ 
New Jersey 07444 
U.S.A. 

Telex: 130131 
Cables: Edengco * 
Phone: _ (201) 835 

2808 

The Edwards Completely Packaged Solar Systen- 
provides a completee+sembCy of- reletedheat transfer 
units to accomplish the heating and cooling of residential, 
commercial spaces. 

Solar Collectors: The solar collector panels are 2ft or 
3ft in width and of any specified length to fit the building 
design. The panels are so designed that they will take thf 
placg of the normal roofing material such as the shingles. 
The panels consist of 1 inch of aluminium covered fibre. 
glass- insulation, heat absorbing alurninium plates, copper 
or alumjnium tubes, one or tw-o layer$ of transparent 
plastic sheeting, and an aluminium frame for fastening and 
holding the parts to the roofdeck. .: 

Edwards Engineering Solar Collector 
,- 

I 

r 6 
I 

2 

I 

. 

E & K SERVICE COMPANY 
16824 - 74th Avenue N.E. 

Phone: 206 486 
6660 

‘Botheh . . 
Washington 98011 ’ 
U.&A. 

Manufacturers and licencees of an unusual wooden 
framed solar collector claimed to minimise heat loss bv 
conduction which can be a problem with some metal- 
cased collectors. 

Panel Sizes: 2ft x 41%. 4ft x 4ft, 4ft x 8ft, 4ft x 12ft. 1 
Absorber: Aluminium sheet with copper tubes. - 
Glazing: GRP plastic or 3/,6” grass or can be supplied 

unglazed. 
Weight: Approx 6.51b/ft2 (glazed) -or 4.251b/ftz 

(unglazed). 

A miniature version of the above panels, size lft x 2ft 
is available for educational ournoses or as a samole. 

d‘ I 1 ,I- 

\_ 

E 81 K Service CornpAy 
SOL-R panel 

GRUMMAN CORPORATION i Telex: (516) 575 
Energy Systems Division . 

1 6555 
‘4175 Veterans Memorial Highway- Phone: (516) 575 
Ronkonkoma 6205 
New York 11779 
U.S.A. 

i’ 

Manufacturers of direct and indirect solar heating 
systems w.hkch&rclude solar panels and all ancillary 
equipmentpfor domestic water heating, for use in con- 
junction with other heating systems or on their own. 

Typical unit size:(2<4.58ft2 (2.28m2) of absorber area. 
Weight: 87 or 122lbs depending on absorber. 
Absorbers:’ Aluminium Rollbond fo’r closed circuit - ~~ 

indirectsysteins. Ak+rniniumFinplankw@f copper water 
.passages for direct orindirect systems. i % 

Glazing: Arched acrylic covers or single/double tem- 
pered glass. 

Insulation: Foil enclosed fibreglass. ‘> 
CasingsrAluminium alloy with baked enamel finish. - 

N.B. Finplank absorbers +re available separately for 
buildinq in’to “home made” cases. Weisht’ 56.51b for 
24.95ft’ absorber. ~_ 

- 
: 

-4 113’ --I i 

i 



ENERGY DY,NAMICS 
,-GORPORATION 
“606iEast 49th Avenue 

Commerce City 
Colorado 80022 
U.S.A. 

Phone: 303 321 3314 

Designers and’suppliers of solar systems using the “Sol&-is” solar 
heating module. Systems include designs for domestic water heating 
and space heating as well as the incorporation of a heat pump connected 
system. . 

“Solaris” collectors are’to the following specifications: 

Model b?dth Nominal Heiqh t Debth 
Dimensions: 308 * 4’- 0 8’ - 4” 1 

312 4’ - 0. 
“Solaris”~Collector 

12’ 4” * 
316 4’-- 0 16’ 4 I, 

,’ -L 3. 

Additional\ space is required at top and bottom for plumbing 
connections. 

v&& #*’ 

Weight: 2.51blsq.h dr): 3.25lb/sq.ftwet.-- - ’ 
Absorber: Aluminium. 

i - 
1’< , 

,Absorptive coatjng: Flat black epoxy coating.. 
Cover: l/8” tempered glass -single layer -transmittance - 88%. 
Transfer fluid: Water. 
Plumbing connections: Top: 3/8” OD copper tubing. Bottom: 1” 

“, 

CPVC pipe. 
4 

a-.x ..-- _: .iL.- * 
. 

-. I 

l 
t F)\fcO S&AR HEAT 

L 

EXCHANGERS 
Phone: 415 321 631,J _- 

‘138 Jeherson Drive ? 
Menlo Pahq 
California 94025 
U.S.A. 

Manufacturers of an unglazed, low temperature solar water heating 
system using polyolefin (plastic) tubular extrusion absorbers between 
header pipes. 

Standard panel sizes are 4’ x 10’ and 4’ x 8’. Electronjc controllers 
and associated equipment are available. 

Fafco, Solar Heating System 
P’ .: . - 

>’ 
b. ._ 
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HADLEY SOLAR ENERGY 
Box 1456 ’ 

Phone: “ii:444 0618 

Wilmington 
Ddawak 19899 
U.S:“A, \ -’ . . 

Publish& of a booklet and plans’for construction of do-it-yourself 
solar heating p r@s for both air heating and water heating. a 

Specifications: j kater h’eater - Air heater 
Size 4 x 81% = 321%~ (2.97m2) 4 x 8ft = 32ft’<.97m2) 
Absorber galvanised steel galvanised steel 
Water channels copper pipe 
Glazing acrylic-or glass acrylic or glass .-. 
Insulation fibreglass fibmglass . . 

HELION Phone: 213 367 8291 
P.O. Box 430: . 
Sylmar , 
California 91342 I’ 

U.S.A. 

FILON DIV’ISION, VISTRON Phone: (213) 757 
CORPORATION 
12333 Van Ness A%ix&” 

-.-- 514-l 
’ 

.Hawthorne 
California 90250 ” 

Helion solar panels are offered-as kits and are claimed U.S.A. *: c 
as an easily fitted‘lowcost system. 

Overall di-mensions: 45 x 96in 5 30ft2 (2 9m2). 
Weight: 55lb. d 

1 

Absorber: Aluminium sheet with copper tube water 
channels. ?- 

Glazing: Tedlarcoated fibreglass. I :. 
Insulation: Polyurethane foam/fibreglass. 
Casing: Aluminium. _ 

_. ._I 

Manufacturers of fibreglass reinforced (GRP) panels 
for use in solar collectors and passive glazing installation. 
Units are guaranteed to retain 90% light transmission for 
15 years. Licenses for manufacture apparently granted in 
Africa, Asia and South America. ., ? 

IMI RANGE LTD Phone: 061-3383353 - -- ~-’ 
P.O. Eox-l~- -~ 

_ ,^- -‘. .T. _ ,.__+J /‘l’ 

.- ‘. ._ .,. _^...__ --..----. ._^ . . ..- 
Ch*Shiie.~l;i~gyPQ 9 , ! _. 

i ~- ~. -- - 
-I / / I I PI 

A large company which offers ma/nly.components foi’irade use pr 
export in quantity. Manufacturers of ‘Sq!aric” absorber panels. 

Sizes: 3 widths and 3 lengths available giving 9 areas ranging from 
0.21 to 2.82m2. Favoured size is t.75 x 0.86m = !_.6m?i -‘-. - ~-- --- - i 

~Absorb~er: All -copperzcom%-ii~ ~_f_cqpp_er~_water~ubes fitted with 
-es treat-ed with black selective coatlr?$. ’ 

Casing: The absorbers are recommended to be built into the roof 
structure of .a building and glazed over, ,but plastic cases for the 1.6m2 

Ml Solar Collector Unit Plus 
Hot Water Cylinder 

size are available if independent “detachable” units are needed. 
Other items:, Copper heat exchanger tankk, with optional sprayed 

on insulated surface are also available. 1 i 

,: 



. 
, 

MCKEE SOLARONICS‘LTD Phone: 0621’ 
12 Queenborough RoaB 
Southminstet 
Essex CM0 7AB 
U.K. ’ 

5 * 772477 

Manufacturers of a range of pl.astic solar collzctors for 
water heating: 

Industrial/Domestic heat exchanger: collector 205Qmm 
x 1230mm (2.4m’I. The absorber is a polypropylene 
extrusion in translucent plastic with a metalised reflecting 
sheet behind it and this system is novel in that it uses a 
dark fluid to transfer heat from the collector which is 
claimed to give good efficiency. The unit is single glazed 
with a tough polycarbonate plastic window. It is claime-d- 
that these units will withstand temperatures in the range 
‘from -49°C up- to +126”C without-damage (and can 
tolerate the effect of water freezing within the channels). 

-Maximum water pressure is 0.6MPa(90 psi). Insulation is 
.-b-transparent cellular plastic either side of the absorber 

panel. In situation$Fhere direct solar heating of water-is- ?@$fy 
required, the pa’n@$can be obtained with the internal 
polycarbonate abstier painted matt black to avoid the 
need for’using a da& liquid.. 

Swimming pood.beat exchanger: collector 1886mm x 
1240mm (2.4m2),,&his is to a similar specification to the 
above system, bu$@s slimmer as it does not include the 
insulating voids fi&d with cellular plastic since’it is not 

such a high temperature’ increase 
abov.e ambient. lications such as pre-heating or low 
temperature inc i-processes such as crop or wood 
drying may be a&opriate 
application of swimlking pool 

in additibn to ttie intended 
heating. & 

(HEATERS< LTD Telex: 2776 
P.O. B,px 1307 
Nicosia 
Cyprus 

Metalc-Cy 
itables: Metalco- 

. ~Nicosia 
Phone: 32101/2 

Manufacturers of a complete waterfilled solar domestic 
hot water system. System is free standing and relies on the ’ 
thermosyphon principal ‘for its operation. An electric 
heating element may%be incorporated to provide hot 
water during sunless periods. ,’ 

Absorber area.: approximately 131 x 92cm (2x) = 2.4m2., 
Construction material: not specified. P- 

DISTRIMEX LIMITED Cables: lmexhouse 
88 The Avenue London NW6 
London NW6 7NN 
U.K. s ? 

u . Phone: 61 459 1391 

Distrimex produces the Miromit solar en$rgy collector, 
which was developed in Israel over 20 years ago and 
incorporates a unique selective surfacing known as “Tabor’ 
Selective Black”. after its inventor, the well knownso!a_l_ 
energy researcher, Dr H. Tabor. 

Collector module surface area: 1,428m2. -, 
Collector absorber material: Mild steel &troplated 

with.“Tabor Selective Black”. 
Insulation: Rockwoql 40mm thick. C’ 

Outer casing: 0.6mm galvanised steel.+l850mm x 
960mm x 95mm. 

Glazing (not supplied): Rycdmmend 3mm or 4mm 
glass. . 

-Weight: 6Ok;g. I- 
Claimed life expectancy: “Well in excess of 15 years”. 

Other products from Distrimex’include the ‘%unsdurce 
Solar Controller” which operates at240V (or 11 OV by 
request) to switch on a pump for a pumped solar heating 
system. 

, 

- - 



N/$TURA’L ENERGY n Phone: 714440 
SYSTEMS INC ‘ . 6411 
1654 Pioneer Way ~ 
El Cajon 
California 92020 
U.S.A. 4, 

M&facturers of solar panel heating systems *for 
domestic space heating or water heating installations. 
The company also produce a,:olar distillation system 
(illustrated) for purifying water. 

Precise technlcal specifications were n@ known at the 
time of going to press. . 

Natural Energy Systems 
- 

Solar Water Purification System . 

. 

THE PEOPLE/SPACE Phone: 617 261 
COMPANY 2064 

Northrup Solar Concentrator Array i 

Division PAC 
1 

49 Garden Street RAYOSOL 
Boston 

:d ., Phone:. 320432 
. Apartado 21 

Massachusetts 02114 .Torreinolinos : 0 

U.S.A. Malaga 

Manufacturers of an open flow collector in which the Spain 

water flows over the fibreglass collector surface beneath 
a,translucent fibreglass cover. Due to its simplicity, this 

Manufacturers of a glazed solar water heater using a 
. 

system is claimed to be of low cost and the construction 
materials are certainly long-lasting and durable. 

One module size is available 4ft x 8ft x 4ft (2.97m2) 

copper absorber with copper -water tubes. The case isof 
fibreglass/polyester with unspecified insulation material 
behind the absorber: Standard absorber area is approx- 
imately 1.5m2. 

which can be obtained either double glazed or single 
glazed. 

Open Flow Solar Cdllector 

_,.^ -- 

NORTHRUP INC. ,+<$hone: _ (214) 225 
302 Nidhols Drive ‘1’ 

/y ,429l 
Hutchins , -.-yj 
Texas 75141% 
U.S.A. \ 

This company is a major solar energy developer and 
claims the worJd’s largest solar heating/air conditioning 
installation of ‘$,OOdft* (1487m*) at Trinity University 
in Texas: : * \ 

Main product cs a concentrating splar;collector which 
tracks the sun using electric drive motors and concentrates 
the sunlight through. an acrylic linear fresnel collector,lens 
onto a copper selectively coated absorption tube; this 
system~&&aimed to b’e of high efficiency in terms of 
energy coljection per unit area compared with flat plate 
collectors. It is ctaimed that it can supply>water at 2OO’F 
(93’C) under 9OqF ambient conditions with an effidiency- 
of 65%. Effective collecting area per module is 9.7ft 
(0.901m2). 

Other svstems available include a low cost (claimed) 
integral’ thermosython water heater and storage (which 
has no m‘oving parts at al!). ihis .his a;21.78@ absorber 
of extruded aluminium with copper water -tubes coated 
with 3M Nextel selective surface and with a Tedlar plastic 
coyer, It has a 40 gallon (150 litre), s,tp,$&:tank with 
anodic coreosi,on protection and insulatton is a fibreglass 
blanket. 

.- 

, Rayosol Solar Panel 
( : 

-, I ( 

This collector is also available without the storage tank 
as a normal flat-plate collector module and glass can be 1. 
used (customer supplied) for glazing as an option. Storage 
tanks, pum’ps‘and other components are.also available. . 



, 

Designers and manufacturers of complete solar water 
heating systems for individual dwellings or industrial 
estates. Units are solar/gas heated for constant hot w%ater 
and space heating. 

i This company is one of 38 U.S. manufacturers whose 
products were approved by ERDA in 1976 for use in j 
the Federal Solar Heating and Cooling Demonstration 
P$ogramme. 

/’ 
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PIPER HYDR.0 INC 
2895 East La Palma 
Anaheim 
CalSfbrnia 92606 

b 

U.S.A. 

._m----- - 

- PPG INDUSTRIES INC Telex: 86,657O 
One Gateway Center - Cables: Glaspit 
Pittsburgh ’ Phone: 4124342045 
Pennsylvania 15222 
U.S.A. 

+ 

and:’ -- . 

BOMERT; TEVES & 
BLANKLEY LTD 
(Agents) 
Pemfiroke House . 
44 Wellesley Road 
Croydon 

.Surrey CR9 9PD 
, 

U.K. \ 

PPG Solar Collector 
Manufacturers of solar collectors for water and space heating. These 

systems ,,can include heat storage units for periods of little sunshine. 
Standar’d collectors are as follows: 

: i\ 
Size Absorber 

343116 I‘ x 763/,, jJ x 15/ls” 

Casin$ Glazing 

Copper alloy L Painted Single or 
.j ._ bonded to galvanised double , 

copper water steel with pieces 
1 tu)es with semi- fibre- of l/g” 

selective PPG glass -tempered 
Duracron black insulation. glass 
coating. 

4; ? , 
R 
E 2 YNOLDS ALUMINUM 

PORT CORPN. 
6603 West Broad Street 
Richmond 
Virginia 23261 
U.S.A. 

,_ :5= 

Telex: 827-358 
Cables: Reyfor Rch 
Phone: ‘281 2000 

I Menufacturers of an all aluminiug water heating so-far 
panel using’ one piece extruded water tubes and fins 
enclosed in an alumin’ium frame. A double layer of Tedlar 
glazing is shrunk onto the glazing frame over the unit. 
Standard panel is 4ft x 8ft= 32ft2 = 2.97m2. 

e. I 

CROSS SECTION THROUGH FRAME 

; ,I Reynolds Solar Cokktor 

\ ( --- 
“. , . - D 
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RAYPAK INC Telex: 67 3308 
31111 Agoura Road Phone: 213 889 1500 - / 
Westlake Village 

. California 91359 4 
. r 

U.S.A. 

Manufacturers of a range of solar panels f.or high, medium and low 
temperature increase applications as follows: 

_I 

Raypak Solar Panel Model Size Area Absorber Glazing ‘Case 

T5ip WLIE .4&1C SG18P 950 x 2095mm 1 .99m2 Copper tubes S’ 
b 

gle Enamelled 
in aluminium glass steel ’ 

STORAGE ~~N*,UNLD, DG1 8p 950 x 2095mm 1.99m2 ” I’. ” double ” ” 

SK800 1090 x 2440mm 2.66m2 ” ” “ 
gk!p 
unglazed )-IO c&e 

SK1000 1090 x 3050mm 3.33m2 “ ” “ ” ” ” ~ 
.a 

Also supply controllers, pumps and associated equipment, L 

AU, WATER HELTER 

I. . 
, 

. 

m 

AIR SPACE-INS”LAT,oN 

‘. 
LOWER GLASS’ 

” 

41 ‘Z,. : .i p. T ~ 

WATERWAYS-tOPPER - SICCANT MOISTURE 

- 

A som3Tlot-REPuEA~E 
I 

I i(, 
/ 

@. 

ABSORBER RAE 

7-c ,,o 

\ BLACK-ALUMINUM 
B _. BOTTOM WWLA m, 

/ 

-. x 
1 

-41 
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SATA/BALAJti YANTRA Cables: SATA 
SHALA (q, LTD K&hmandu 
(Swiss Association for Technical Phone: 21205 
Assistance) - 
P.O. Box 113 
Kathmandu 
Nepal I \ . 

This group produces solar water heating systems and provides 
detailed plans for home construction of units. Designed for conditions 
existing in Nepal using low cost materials; similar con itions probably 
prevail in a number of other developing countries whe e solar heaters 
might be useful. :: 

Size of typical module: 180 x 89cm (1 ,6m2). 
1, 

Absorber: Aluminium sheet or galvanised mild steel sheet with steel 
water pipes. 

Cover: Glass. / 
Insulation: Fibreglass. 
Case: Mild steel sheet 1.2mm thick. 1. 



‘t 
-, 

‘.. 
:, 

REDPOINT ASSOCIATES LTD Telex: 449543 
Lynton Road Phone: *0793 28440 
Swindon SNZ 2QN . 
Wiltshire 
u.K’. 

ROBINSON QF WINCHESTER Telex: 4771’49 
LTD Cables: Robinsons 
Robinson House Winchester 
Winnall Indktrial Estate ’ Phone: (0962) 61777 
Winchester SO23 8LH - 
Hank * 

U.K. Manufacturers of a 1.75m2 solar collector module. 
The unit is designed for fast response to var-iations in 
insolation. 

Absorber: Selectively surfaced with refrigerent-filled 
heat pipes to copper heat exchanger to water. i 

Frame: Light alloy. - 
Glazing: 1 glass sheet. ’ ~ . . 
Insulation: Fibreglass back. 

This is an unconventional system in that the absorber 
uses heat pipes to transfer heat to the water. It is available 
as an absqrber and heat exchange; alone for overseas 
manufacturers who would like to fabricate the case:and 
glazing locally. 

!SJl!i Solar Panel 

FRED RICE PRODUCTIONS 
INC. 
9.0. Box 643 
48-780 Eisenhower Drive 
La Quinta 
California 92253 
U.S.A. 

Phone: 714 564 
4823 

Publishes -quarterly Sunergy newsletter. Offers con- 
sultane+ services on a variety of solar energy applications 
and markets Sav Cylindrical Solar Hot Water System. 

Sav Cylindrical’Sok HotAVater Svstem 

Manufacturers of polypropylene plast&&rr, panels 
underpthe trade name “Suncell”. These units are unglazed 
and work at temperatures up to 70°C. Other versions with 
‘ngle glazing are also available. 

% 

0 . . 

wo sizes of absorber are available; 1.2 x 2m; 
1.2 x 3m. 

T ese 
4 

units are for low temperature-rise applications 
and a e low cost and of light weight. 

Suncell Sdmming Pool Solar Hearer 
- I 

;\ 

SENIOR PLATECOIL LTD . Telex: 935574 S&l . 
Otterspool Way Cables: Sentherm 
Watford . 

Watford ! 
Herts WD2 8HX Phone: Watford ’ 
U.K. 26091 . 

35571 

<Manufacturers of a wide range of plate type heat 
exchangers for p?ocess industries and ‘including “‘Solar- ’ 
miser” solar collector absorber plates available in carbon 
steel and in stainless steel from 20swg thick:ess upwards 
in various dimensions and arrangements. 



SOLAHART PTY:.LTD * . Cables: Hartme; 
112 Pilbara Street k Phone: 686211 
Welshpool 
Western Australia 6106 

Some, -10,000 of these systems are claimed to be in use 
in Australia. The main system offered is the “Solahart” 
model 240L (illustrated). This consists of a complete solar 
hot water system of two collictors and an insulated 
storage tank. The collectors have copper water tubes in an 
aluminium absorber panel. The effective area is 1.9m2 
each 13.8m2 for the complete system). The cover ,is 
aluminium with single glass glazing and a combination of 
polystyrene foam and glassfibre insul$tion. Tank capacity 
is 240 litres (54 gallons) with 75mm of polyurethane 
insulation. An 1800 watt electric booster element can be 
fitted to guarantee hot water even under. adverse solar 
conditions. Total weight of this system is approximately 
160kg. A booster system with only eight gallons of 
storage (36 litres) and a single 1.74m2 absorber is also 
available, cohstruction being similar to that described 
above. 

Solahart 240L Unit _ 

SOLAR EQUIPMENT DIVISION Telex: NZ 31368 
Monorail Chairlift Ltd Pho’ne: “Opinion” 
P.O. Box 10368 . 720 386 
Wellington ~ 
New Zealand 

Manufacturers of an unusual cylindrical solar ‘water 
heater with internal water storage. Unit consists of i 
double clear plastic outer skin with the *tubular inner 
water heater using a double pass system. Units can be 
connected in series or parallel. It is claimed that the 
cylindrical collector offers advantages over flat plate 
collectors by being able to accept solar energy from all 
directions equally well, including heat reflected from the 
roof and that less light is reflected back by the glazing. 
As a result it is claimed to be particularly efficient. 

Agents in the U.S.A. for this-system.are: 
Fred Rice Productions Inc., P.O. Box 643, La&Quinta, 

California 92253, U.S.A. (see previous page). 

Cylindrical Solar Water Heater 

KALWALL CORPORA&ON Phone: 603 668 
Solar Components Division ‘8186 
Kalwall Corporction- 
88 Pine Street # 
P-0. Box 237 
Manchester 
New Hampshire 031;5 

, a 

U.S.A. 

A v:riety of solar collectors is offered: 

“Fes Delta Focussing Collector” - Model 54A. 54ft: 
(5m2) collector *area with two dimensional focussin! 
reflecting surface>and aluminium “Roll-Bond” abwrber?., 

“Aquariu_s ;!,i., _,~” all 
,_ w1 -4 +4.“’ 

cppper~*absSrb”e’r wrth copper oxidr 
se&t&% Foatrng and double glazed with “Sunlite” GRP 
Syste$ will raise 42, gallons of water 
60-70% per day above ambient., 

1160 litres) approx 
I 

“Soj?ar-Kal Airheater” is a very simple but effective 
flat pl$e air heater with aluminium (flat or ‘V’) absorbe 
panel and “Sun-lite” glazing in GRP. 

Sizei of standard module: 
473,&‘r x 95%” (1.2m x 2.42m). i 
593,Jj” x 107%” (1.5m x 2.73m). 

This company manufactures a selection of material! 
that can be bought in bulk for constructing solar panel: 
as jntegral parts of buildings or in other purpose-buil. 
applications. Products include: 

“Su n-lite” coljector glazing material. This is thir 
translucent fibreglass ‘plastic sheet, whi$h is strong, ligh- 
in weight, easily cut and of low cost and>ransmit> 85-90% 
of incident solar energy. Available Ih r.o)ls *ft x loft 
20 or 5&t and 5ft x 5Oft. Thicknesses 925” and .040’ 
(0.635mm and 1.02mm). 

Various absorber panels - e.g. black coated aIrr$&urr 
sheet, flat and ‘V’ corrugated. Copper “Roll-band” panel: 
for solar water heaters and’ aluminium “Roll-bond” 

- preferably used wit 
media. ‘i 

noncorrosive liquidsas heat exchange 

Insulation ma&ials, sealants, control equipment, 
a-bsorber paints, iir blow_ers, water pumps, insulatec 
storage tanks, etc. also ava&ble. 

:x1, 
a 

. 

, ‘? Solar-Kal Air Heater 
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SOLAR CORPORATION OF. *Phone: (703) 347 0550 
AMERICA 
P.O. Box 399 * \’ 

7, HlGHTllllmlTuat SEAL 
TrYPlAlDlllr’GLAss 

‘Warren& ’ BLACK CllROMC Illrcwl CO&TIN6 ok ~luullruursronarnrrrrr 
Virginia.22186 -- ---- -‘-- . 

U.S.!. 
I. 

Main product is a high efficiency solar collector module, as follows: 

Absorber area: 32.16@ (2.99m2). 
Absorber Spec: Eleven aluminium extrusions enclosing copper water 

tubes and coated with black chromium selective surface. 
*.’ + GhMidg: ~~4le.~ks:‘~temRer$~.,~l~~~.~~ +,+.r ,< , *_ ,., ,” ,, ,. LI ~_, ,.‘.- - r,olRCLAIIBLTT “*DfRL”*MtNT 

Insulation: Fibreglass blanket plus unspecified plastic foam. -a --,‘J, *. yL*s>~rPLIIQ”tbl,lil** <, <- <” i. . . .1 . , _ ., ., -, I , . I 

Outer casing- Galvanised steel plate. 
6It.“AN1*LOnlym r 

Another model to a similar specification has optional double glazing 
Solar Collector 

and is about half the area of the above unit in size. 

SOLARIS INDUSTRIES LTD Cables: Solaris 
I 

Bruce McLaren Road Phone: HSN 68408 * 
Henderson HSN 68 470, 
Auckland 
New Zealand 

imkppe+~,n other 
srora.-i~ ,'vilnders 

Manufacturers of two sizes of solal panel of 4Of? and 21ft* (3.72m2 
and 1.95m2). The absorber is of copper sheet coatkd with “thermal 
black” and has copper water tube arranged in a serpentine embossed 
into it. The outer case is’ of fibreglass with fibreglass wool insulation 
and the unit is glazed with a single pane of 515mmY&oat glass (supplied 
by customer). The system-follows the Australasian popular and effective 

including facility for electric standby h.eating are available in a choice of 
panel with a 60 gallon‘(270 litre) 
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SOLAR WATER Telex: 51’170 
HEATER TD 

IF 
i Phone: (0274) 

153 Su ridge Road 
rap Brad rd 

D 
24664 i 

Yo/r&hire BDl 2PA 1 * 
U.K. d/> 

This &stem is based on the Solarex polypropyle~ 
plastic- absorber panel consisting of plastic moulded 
sandwich titucture containing a host of+ integralswater 
channels. Each absorber unit is loft x. 4.e (3.D5m. x 
1.imm~)1.8i.vi~g-a’totaI-of 40ft2’(3.7’2m2j. These have been _,” 
wjdely used-in- the’ U.S.A. m”ainly -ar+ swimming pool 
heaters. “, 
L1 Thg absorbers are available unglazed for pow fem- 
perature applications or preyheating “water for other 
systems. They are also available in an alumi’nium frame 
with polyurethane insulation and double glazing. Pumps, 

supplementsry tanks, automatic .co,ntrol units; etc., ‘are 
also available. 

SUNDU COMPAN,Y 
3319 Keys Lane 
Anaheim 

Phone: 714 828’ 
2873 

(150mm) wide plastic rectangular sections containing 
integral water ttibes and made from ABS material, similar 
to that used for many types of plastic water pipe. Two 
sizes are available of 4ft x loft and 4ft x 8ft (3.72~~ and 

’ 2.97m2). . . / r. ’ ’ 
This system is for low temperature applications such as 

-preheating for other systems of swimming pools. 

Sundu Swimming qool PamY Assembly 
t 

SON,NENENEtiGIE-HEIZUNGS Phone: 
. GEN‘ERATOREN PRODUKTIONS .c. ‘. 

*< 
UND VERTRIEBS GMBH 
79’19 Buck. 
German Federal Republic - 

also: 

lnterm,arketing Paris 1 
25bis Avenue Brezin 
92380 Garches 
FrBndk’ 

Phone: 97.0 52 95 
1 

. 
Designers and manufacturers of -a complete solar 

water ,heating system for domestic and swimming pool 
applications. It is a fairly, sophisticated modular system 
involving heat exchangers and temperature-sensing 
switches, and is normally installed by heating engineers. 
The manufacturers’ information is available in German 
or French, but no?I+glish. ,. 

II 

S.UNEARTH INC. Phone: 215 699 
Progress Drive , 
Box 515 
Mpntgomeryville 

7892 

.i .’ _ 

imately 19sq.ft. (1.77m2). 
Absorber for both in aluminium with copper water 

passages and selective black surface. 
One is single glazed with tempered glass, the other is 

double ‘glazed with an acryljc outer cover and Teflon 
(PTFE) inner. ” ” 

Aluminium frame for both models with fibreglass 
insulation. I 

Sinearth Sokr Paine1 
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Phone: 303 289 5971 

Commerce City 
Colorado 88022 
U.S.A. -’ j 

.* 

‘ 

This company offers sofar heaters using air as the circulating ‘medium 
with the ability to heat water as well as applications involving space 
heating. This avoids 
and cor&sioo. 

the problems with liquid filled systems of freezing 

Typical size per unit: 3 x 6.5ft = 1 9.5ft2 (1.81 m2). 
Weight: 153lb (69kg). 
Absorber: 28swg steel with ceramic enamel surface. 
Glazing: Double glazed, hermetically sealed tempered glass. 

r Casing: 24swg steel. 
lnsulationt Fibreglass. 

Solaron Air Type golar Collector Series 2000 

Numerous accessories are offered, including a pebble-bed heat store, 
air to water heat exchangers, etc. \ 

.” .C’ 

SUNDWELL ENERGY . 
SYSTEMS 
Hawker Siddeby - 
Washington Engineering Ltd 
Solar Heating Division - 
Industrial Road 
Washington 

Telex: 53,674 ” 
Cables: Trafo Washington 
Phone: 06.32 463QJl 

Tyne and Wear NE37 2SB 
U.K. . , 

9. 

Sundwell Solar Panel. ’ 

Collector module, surface area: 2m2 (apprbx.): 
i Collector absorber material: Mild or stainless steel/ 

I . _ Back and edge insulation: Polyurethane foam ‘Qu Iflam’. 
Glazing! 4mm float glass. 1 . !{ 
Water content: 8.22 litres. 
Weightof p-anel (drained): 56kg (approx.). 
Pressure: fi;s’ted~o 0.7kg/m2. 

x i 
I 

Frame: 0.9mm mile steel, powder coated and sto e ena~melled. 

rl 11 
I 
I 

SUNPOWER DISTRIBUTDRS Phone: 446570 

%!Boxl72 ’ 
. 

i.Taradale 
Napier - t -- 
New Zealand 

Manufacturers of a glazed chlorinated PVC plastic solat 
collector for domestic water heating applications. Units 
have a surface area of 1 .28m2 and are encased in galvanised 
cases. Approximately 1050kWh per year per panel can be 
collected in New Zealand. Typical installations are indirect 
by thermosyphon to a speciaLholding tank. 

.Su?power CPVC SC 

SUNMASTE R 
Foster House - 
Redditch Road 
Studley 
Warwickshire B8OJAX 
U.K. 

Phone: (052 785) 

%S 3833 
2454 

p 

-a ‘ 

Manufacturers of flat plate sol& collectors ‘that can be 
delivered, to the purchasq in a k ocked down form for 

1 home assembly. The groud,also mfnufacturesra controller 
for electric control o,f circulation pumps in a solar heating 
system by sensing the temperature differential between 
the collector and storage. 

Panels are 4ft .x 4ft (1 .48m2) or 5ft x 3ft (1 .4m2).- 
The.‘absorber is galvanised steel pith a copper water tube 
serpentine soldered to it. . 

Sunmastbr Solar Collector Sunmastbr Solar Collector . , 5 . , 5 - - 
. 

f, ‘. -, ) 
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SUNRAY SOLAR HEAT INC Phone: (212) 857 019: 
202 Classon Avenue 638 654( 
Brooklyn ’ 
New York 11205 
U.S.A. 

An 18sq.h. (1.67m2) flat plate, single glazed, solar 
collector. 

Absorber: All copper with “Solar Selective Black” 
selectivse coating. 

Glazing: “Shatter resistant” glass. 
Casing: Aluminium. 
Insulation: Fibreglass blanket plus polyurethane foam. 

Sunray Solar Panel Array 

SUNSENSE LTD . Phone: 0733 
1 Church Street 252672 
Northborough 
Peterborough 
U.K. 

. 

A .manufacturer with a range of solar products as well 
as an agency for Elektro wind generators. 

Main type of solar panel is suppjied unglazed (customer 
adds own 4mm glass). 

Size: 0.675 x 1.46m = 0.98m2 .with a copper absorber, 
copper water tubes, at 150mm centres, fibreglass wool 
insulation, aluminium sheet casing, weight empty and 
unglazed = 12kg per panel. 

Manufacturer claims 0.018 to 0.024m2 of panel is 
required per litre of hot water storage under British 
conditions. 

Also offer electronic solar panel pump controller. 

----- 

Sunsense Solar Panel 1 

‘.h 

. 

J.M. SOLAR HEATERS n 
P.O. Bag 004 

,_ Phone: Gaberone i 
4389 

Gaberone 
Botswana 

A range of low cost sola‘ water heaters from this 
manufacturer has recentlji been 

r 
traduced. These generally 

have galvanised water pipe water tubes attached to a 
galvanised steel absorber panel. A galvanised steel case has 
fibreglass insulation and single-glass covering. The system 
can be supplied complete with storage tank, as illustrated 
and is normally installed to thermosyphon to avoid the 
need for an electric pump. 

7 * 

SUNWORKS 
Division of Enthone Inc. , 
P.O. Box 1004 e 
New Havqn s . . 
Connecticut 06508 1 
U.S.A. * 

Manifacturers of both’liquid and air heatingsolar panels 
with mainly copper absorbers. Typic@1 specifications: 

Absorber area; 18.68ft’ (1 .74m2j. 
Absorber construction: Copper sheet with selective 

blac:k’“(Enthone) surface and copper tubes for liquid 
versions. 

# 

Casing: Aluminium with fibreglass blanket insulation. 
1 Glazing: Tempered glass, 3/t6”. 

b 

1 
CcdIMY, 
mounfing mgle 
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5”l‘WO”1(5 UO”lD CoLLtcToY 

Sunworks Liquid Collector 

‘. . . 
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,SUNSHINE MANUFACTbRING 
COMPANY 
4870 SW Ma& Highway 
Beaverton 
Oregon’9j005 
U.S.A. 

Phone: 503’643 6172 

_ J?n. 
60% 

Maiufacturers of.3 tracking solar concentrator for water heating,‘or 
for producing steam at up to a temperature of, 55b”F.,Tracking is 
automatic by differential sdlar heating of gas which works a servo 

*, 40 

system. 
z 

. ” 

The company also produces a heat store that stores up to 100,000 : Zl.’ 

BTU (29.3kWh) at 400°F (205°C) f 
.- 1 ~ 

collector1 ’ 
or use in conjunction with the_.’ f 

- 

Specifications? * 
/ t 1 

Physical dimensions: 48” x 96”. v 
” 

1 -El 
., Collection area: 25 so.ft. , , 

Concentration ratio: 6. I. ,.. 

Operating temperature: 55O’Fj .’ 
Operating pressure: 25 psig. 

*Power output: GkWh/day. 
’ 

Shipping weight: 180lbs (82kg). 
Features: i 

- j 
. . 

. I 

Automatic sun tracking: Electronic temperature control: Weather-. 
proof construction: 15 year min,imum.useful life. i 

l (ih,yna!). , ’ 

$.-k. ;.” 

. 

!Also manufacturers of a solar power cell for storage of solar heat for E; 
use in periods of low insolation and 70 smooth out the variations in 
solar output due to weather condi&ns. _.~. ’ I F\ * 

Physical dimensions: 60” x 60” x 60” (1.5rn x 1.5m x 1.5m). 
Thermal storage capacity: 550kWh. 

i 
(1 ,’ ‘. 

---.._ -- 

InstantaneouS Collector Petforhance 

Charge rate: 36OkWh/day (input at 500°F = 260°C.) 
Maximum discharge: 250kWh/h’our (output at 400°F .= 204°C); . 

* Leakage rate: 25kWh/day. 
i 

* ] 
Shipping weight: 12OOlb (544kg) d 

Minimum life (claimed): 15 years. , . T 
; I 

.-I:. ,.’ 
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TUNNEL COMPANY LTD ,‘. Phone: FortTernan o 
P.O. Fort Ternan 7Y7 -- 
Kenya ’ I j 
EasP Africa 8 

This company has/been manufacturing a low cost type 
of solar water heater for a number of years,“based on a. 
corrugated ‘steel absq.rber panel treated with suitable 
internal coatings to prevent corrosion. The glazing consists 
of a uv-resistant polyester envelopewhich surrounds both 
sides of the absorber; this needs replacing at intervals, 
from 1% to 4 years, but is of relatively low cost. Watzr 
temperatures- of 65°C are claimed -for su-nny ‘days in &: 
Keny.a, while 40°C can be obtained on overcast days. The 
standard absorber .module. is loft x 2ft 3in. ,(3.05m x 
0.69m) giving an area of 22.5ft2’(2.09m2). 

Complete ‘systems including hot water storage tanks, 
Gth optional electric, cylinder [gas or, charcoal booster 
beating capability are available tb provide ,hof water for 
5 or 10 showers per day or for 1,2 3 or 4 tiaths per day. 

A larger absorber element 2Oft’; 2d3in is also offered 
for institutional or industrial use. \ 

\ 

Hutchinson Solar Shower 

\ 
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WIND-ELECTRIk SY&i& 
WIND-PUMPING SYSTkMi ., 

The energy in %e wind has been used throughout man’s .-.i_- 
history in~many parts of the world and was develGed to 
such an extent that up to the tiTe of the industrial., 
revolution it was the most powerfal and widely used 
energy source under human control. Thp fbssil-fuel-. 
burning heat engines that came with the industrial revo- 
lution led to the decline of windpower due to a better 
power/weight ratio and more predictable availability of 
power from first, the steam engine and later, the internal 
coinbustion engine. 

However, even during the huge growth of fossil f;el 2 ~- 
based energy consumption in the industrialised areas, 
wind has-continued to be used -,primarily for pumping 

1, water b .in remote regions where fuel su.pplies or main- 
tenance facilities are difficult to arrange fo; internal 
combustion engines.. The cattle and sheep raising .indus- 
tries of the arid central USA and even more so in central 
Australia still rely today on water-pumping windmills. 
As many as a million of these .windmills are sfill in use 
in the world, preddminantly in Australia atid the USA. 
Indeed, it is tru”e that the windmill, rather than the six-gun, 
was more importtint, if less dramatic, in “opening up the 
Wild W&t” for ranching. Windmills were alsd quite widek/, 
used in large numbers for generatipg,small outputs of 
electricity in the 1920s and 1930s in tl?e more remote parts 
of the-industrialised pouhtries, until subsidised rural elec- 
trification allo’wed their rep1aceme.i; bv mains electricity. 

Today, with greatly increasing oil prices, there is a 
considerable revival in interest in wind power, both for 
watei’ pumiing and for e1ectricit.y. Major ,rCear& pi%= 

.grammes are also in hand to develop large windmills with’., 
_megawatt-sized outputs for feiding electiical grid systems 

and saving fossil fuels. TKeFfKti%FKK~~~~~ 
traditional small wind pumps and g&e,rators’ are enjoying 
a revival of &&is and have been joined by a number cif 
new competimrs- offering in some cases novel designs 
.incorpor&ng recent technical innovations. It can .bg 
expected-that both the quality and the variety of wind 
machines appearing on ‘the *market wili coniinue to grow’ 
during the next few years, as we hope will be ihdicated by 
future editions of this publiC:ation. 

The wind 

It is not intendeq to go into a great deal of detail on the 
cbmplex subject of wind- behaviour and wind. energy 
extraction; however there itre a number of important 
factors which can greatly affect the output of a particular 
wind machine and which qonsequently have an important 
bearing on whether the use of a windmill’ for a particular. 
application in a.chosen location will be economic or not. 
Just as the economics of funning an engine will be qlosely 
tied to the cost of’fuel, so the 6conomics of windmills 
depend closely dn the avai!atiility of wind energy at. a 
particular site. 

The energy available in the ‘wind is not at aI1 propor- 
tional to its speed - in fact the output of a windmill will 
vary with the cube of the windspeed. In other words, 
doubling the wind speed has the effect of increasing the 
available energy by a factor of eight (23 = 81, while a 
halvjng of the windspe,$ reduces $he enyrgy to one 
eighth. So the energy afiailat%lity IS very much more 
variable than the windspedd. The result of.this is that it is 
generally not practicat$e to make use of winds with speeds 
Ipwer than about 5 to 7 mph (8 to 1.1 km/h) while wir?ds ’ 
higher than about 30 mph (01; L50 km/h) tend to be too 
powerful to be conveniently used. Therefore, most 
windmills are designed to make use of winds in the range 
mentioned; they do not function in lower windspeeds and 
inPariably kither furl themselves or deliberately shed a lot 
of the available power in higher windspeeds with the aid 
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of an automatic governing or furling system to prevent 
any damage. Hence it is obviously important that there 
are reasonably frequent wjnds available at .a proposed 
windmill site. in the range preferably above 10 mph or 
16 km/h and certainly above 5 mph (8 km/h). 

Although the wind is variable in an unpredictable 
manner from d.ay to day (not even the most well-equipped 

~forecast$r could predict, the exact windspeed at a certain 
time in a p’articular location on a particular day), the total 
wind energy passing over a particular site remains sur- 
prisingly constant if measured over the years. It may vary 
considerably se>sonally in many places, but the total for 
any particularlyear generally only varies by a moderate 
amount. Obviously some sites are very mu:h better than 
others and of course there are many places *where wind 
speeds are so low on average that it would be quite 
unrealisti’b to try .and use windmills. On the other hand, 
some only mo$erately windy locations offer the prospect 
of wind ener y 
than any othe 

regional, seas 3 

for certain applications at a lower cost 
alternative. 

Wind behav our is governed by a combination of global, 
nal and diurnal weather patterns. Globally 

there are a series of wind belts of varying intensity and 
prevailing direction,’ that used to be of great importance 
in the days of sailing ships, and which are described in 
detail in most school geography books and world atlases. 
There are mobile regional-effects caused by atmospheric 
depressions (cyclones and anticyclones), and more 
constant regional effects caused by hills or mountain 
ranges and the effect of lakes or sea shores. Seasonal 
changes such as Monsoon or Harmatan winds are caused 
by the heating and cooling of a large continental land 

-massirrscrmrner-ai-winter. Lastly there is commonly 
a diurnal wind pattern caused by temperature differences 
between night and day. All these factors combine to 
produce varying winds which particularly on land. are 
modified further by surface irregularities and “hot spots” 
which give the wind its irregular gusty character with 
which we are all familiar. 

In geqeral the latitudes within 10” either side of the 
equator tend to have lower average wind speeds than 
most other regions. Qn the other hand, the coastal regions 
of hot countries or areas around large lakes in hot sunny 
regions tend to have marked diurnal winds caused by the 
temperature differences between the’air over the land and 
that over the water. So, very approximately, coastal 
regions (by the sea or.a large lake) and islands in a marine 
trade-wind belt often offer the best wind conditions for 
windmill operation, while inland regions near the equator 
tend to be poorer. 

Choice of site in a given area is also important. Wind 
speed increases with height above the ground according 

to the formulai$:)0.17 =*[%I where V, is the wind speed 

at height HI and-V* at height H,. The exponent 0.17 is 
an approximate figure for “average” ground surfaces - 
over a smooth surface like water the variation of wind ‘i 
speed with height is less marked and a lower exponent 
applies, while any obstructed sulfate covered with trees 
or buildings creates vertical-eddies which have the effect 
of interfering with the wind’motion higher up. Because 
the power in the wind is related to,the cube of the wind 
speed, putting a windmill on a higher tower can have a 
more impressive effect on its output than might be 

-expected - for example the wind speed is generally 
recorded’ by weather stations at a standard height of 
10m above the ground (33 ft) - therefore if’a windmill 
is placed 20m (66 ft1 above the ground it witl feel a wind 

: speed (2j”.17 = 1.125 times that at lOm, an increase of 
X!%%. Bearing.iR mind’t@t& the power available is related 

-~ 
, 

to wind-speed cubed, there will be (1.1 2513 = 1.424 - in 
other words 42%.more power available than at a wind 

.speed recorded at 10m. Obviously placing the windmitlf 
higher still will improve tlie wind power availability still 
further, but this has to be paid for in terms of a more 
expensive tower. In the end a.compromise is generally 
sought in which the minimum tower height which will 
give the rotor unobstructed access to the wind is used 
- most manufacturers specify that the lower part of the 
rotor disc should be at least 6m (20 ft) above the highest 
level of any obstructions such as trees or buildings within 
200m (600 ft) of the-windmill, if possible. If there are any 
obstructions nearer to the windmill than this, it is better 
to allow an even greater clearance than 6m. In practice, 
this ideal cannot always be achieved and some obstructions 
may be tolerated. 

Sizing $ f windmills . 

There are of course two main appjications for windmills; 
pumping water and generating electricity. This section of 
the Guide has been divided into two parts dealing with the 
two main windmill types. A glance at each p$rt will show 
that, in general, water pumping windmills hive multi- 
bladed rotors, while most electricity generating machines 
have two or three blad%d rotqrs,more like an aircraft 
propellor in appearance.&he-reason f+this is that a high 
starting torque (turning fprce) is needed to get a water 
pump started, and t?he provision of many blades eases 
starting against a heavy load in light winds; Unfortunately 
a multi-bladed rotor is less efficient at converting wind 
energy once it gets going, so that many of“the multi- 
bladed water pumpers are actually only about half as, 
powerful in a given wind as an “airscrew” ‘type electricity 
generating windmill of the same diameter. Also, it is of 
course generally more expensive to build a multi-bladed 
rotor due to its greater material content. The other main 
characteristic of the two main types of rotor is that multi- 
bladed rotors run slowly in a given wind while propellor-, 
like ones run fast - a good analogy is to think of water 
pumpers as “low geared” in their interaction with the 
wind, while electricity generators are “high geared” -this 
is another reason for the choice of rotor, as reciprocating 
well pumps need to be driven at quite low speeds (up to 
around 60 strokes per minute) while electricity generators 
need’to run at 1500 rpm or so, so that the faster the rotor 
speed the less gearing is required to drive the generator at 
the optimum’speed. 

The principles involved in using the wind are generally 
very similar for both major types of windmill. The output 
of electricity generators would be proportional to wind 
speed cubed, but the output of pumping units wou,ld 
correspond to windspeed itself: The relative power of 
different sized windmills in a given wind,k proportional 
to the area of their rotors, or the square of their diametersf 
(since the area of a disc is.7rd2/4= 0.785d2 - where d is 
the diameter). An efficiency factor will also apply which 
is -sure of the effectiveness of the rotor at using wind 
power - with most water pumpers the overall efficiency 
or power cohficient (C,) is around the 0.10 to $25 level’ 
(10 to 25% of the energy in the wind intercepted by the 
rotor usefully applied) while many electricity generators 
can,achieve C, values of between 0.3 and(0.4. A further 
com.plication’is that the C, varies considerably with any 
windmill at different wind speeds, usually b’eing best in 
lowI windspeeds where’ it is most important to use the 
wind as efficiently as possible, and tailing off to 0 low 
level in higher windspeeds. 

. . 

Manufacturers generally ‘give the,‘outputs of their 
windmills at various win.d speedsin their sales literature. 
Electricity generators are often quoted*as giving a&$tain 
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rated output at a certain rated Speed - thrs is usually 
quite a high windspeed above which the windmill1 is 
governedto_give noincreese irr outpllt,JZl?elow which _-~ -~ 
the output is related to windspeed cubed. Wind-pumps 
on the other hand are sensitive to the size of pump 
fitted - fitting a smaller pump will allow the windmill 
to start in a lower windspeed, but it will produce less 
water in a high windspeed than with a bigger 

‘Good judgement is required to fit a pump whit 
maximise the output fr,om the windmill in a given 

I . 
regrme. 

--- I_- 

pump can be obtained by studying the figures given by -- 
~~turarsinseveralfofthe entries that follow. 

Table 2 shows typical figures for a 16 ft diamater 
wind-pump. Because Cp declines as wind speed increases, 
the output only goes up in p’roportion to V rather than 
V3. The wind-pump starts at 5 mph. 15 

Windmill specification 

Care must be taken when reading man 
brochures not to be fooled by “Rated Pow 
If a windmill is rated by the manufacturer fo 

‘speed, say 25 mph or 40 km/h, then it may 
much more powerful than a rival rated at a more 
speed of say 15 mph or 24 km/h, because t 
= 4.6 times as much power in the wind at the hi her of 
the two rated speeds. In other words, a wind g 

$1 
erator 

rated at 25 mph, all other things being equal, s ould be 
expected to be 4.6 times more powerful at its rated speed 

than one rated at 15,mph. What matters more is the 
output at average sp,eeds prevailing in the proposed 
wind generator location and the most important thing 
is the totalbamount of energy at all windspeeds that can be 
converted - i.e. the number of kWh per year that a 
system can produce. It is to be hoped that manufacturers 
will stop the misleading practice of publishing “rated 
output” figures for unrealistically high windspeeds, but 
wif? publish actual amounts of energy converted in typical 
wind regimes - in the meantime the reader is cautioned 
to note carefully the windspeed at ,which any quoted 
rated power output is deemed to apply and to make the 
necessary allowances. ‘. 

Generally, to’ obtain optimum matching of a wind- 
rotor and generator, the correct rated wind speed shall 
be not much more than twice the mean windspeed of the 
chosen location. 

In order to arrive at reasonably accurate predictions of 
likely windmill performance in a~given location, regular 

..wvvnd records are needed? ideally for several years, from 
as close a meteorological station as possible. There are 
usually three ‘main levels of wind data recorded by dif- 
ferent categories of *weather station. The most elaborate 
(and useful) consist of continuous or hourly records-of 
wind speed; such, detailed information as this is only 
usually recorded at major weather stations such as those 
attached to.international airports. The next level consists 
op”run of #wind” figures (that is the number of miles or 
kilometres of wind that have gone past a cup anemometer), 
recorded twice or three iimes each twenty-four hours; this- 
information allows the iaverage windspeed to be estimated 
for’ each day and each night, or’ in some casts- forffie 
morning, afternoon and night. Lastly, the crudest wind 
data consists of run of wind figures for longer periods, 
such as daily or monthly; these give no indication of 
diurnal variations in w:ind speed, but do give an indication 
of the relative-windiness of a place compared with other 
places, which can allow at least a vague assessment of the 
suitability of the wind regime. 

If run of wind figures taken regularly, three times per 
day are available, -or, better still’, hourly figures, it is 
possible to produce a, velocity/duration chart from which 
the annual, outpgt of a windmill maygbe predicted. What is 
required is the frequency with which a’ particular wind- 
speed occurs. If records are taken only three times a day, 
say at 0800, 1200 and 1800 - suppose -the wind run 

To allow the reader to arrive at an approximate estimate 
of the size of windmill likely to be needed for any appli- 
cation, the following table has been compiled to illustrate 
the relative outputs from various sizes of electricity 
generating windmill. The electrical outputs are estimaied I 
at a Cp fixed at 0.3 and given purely in kW for,different 
windspeeds. A certain amount of rounding of numbers 
has been done, for clarity, as these tables are of course 
only intended as an approximate guide. 

An indication of the output of various sizes of wind- 

.- _ i ” 

The formulae used tp calcljlate Table 1 are:- .- 
P = 0.00000125d2V3 (P in kW, d in ft. V in mph) 
P = 0.00000323d?Va3 (P in kW, d-inp., V in Kmph) 
Where: P = P’bwer 

’ d = Djameter 
V, = Velocity 

’ 
,- 

..’ 

T; 

ro th diameter 

Electricity generating windmills with C,, = 0.3. C&put table 

i- 8 -i2- 14 16 “213 
1.8 2.4 3.7 4.3 4.9 S.l r.3 / 9.2 m 

r . ; ., 

/ .005 ,010 0.22 .029 .038 .060 0.86 .I35 kW 
,043 .077 .I73 $, .235 ,307 .480 .691 1.08 kW ,146 ,259 

.583 .v;sl, 1.04 1.62 2.33 3.64 kW 
- .346 .614 1.38 1.88$ 2.46 

.675 1.20 
5.53 8.64 kW 

2.70 -3.67 .( 4.80 g;: 10.8 -16.9 kW 
. 

v 
‘. 

j , 
I * Table 2 ,... : _ L 

Typical 16 ft (4.9 m) dia. water pumping windmill 

,;*- 4 

: , 

24 sls ft 

wind speed, 
5 .‘8 

10 16 
15 L 24 

20 32. 
25 40 
mph kmph 

t 

Wind speed 
5 8 

,f <. ^ Output x head 
; f 

10 ( 45000 61 
16 .- .> 15 90000 122 
24 20 135000 183 
32 

L 
. - 25 *- 180000 1 244 

40 .L 22-5000 c 305 
qph I km/h. -2 

ft.gallh ii m.m3/h 15 

,. L 
i 

. 
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location to be representative of its vmd rewqe, ttm+- between 0800 and 1200 was 30km, then the average wind *-.- _ _~ 
speed for those fourSours was 307’4 = 7.5 km/h and we 
would say that a frequency of 7.5 km/h had occurred 
four times; between 1200 and 1800 suppose the run was 
36km, giving an average of 6km/h occurring 6 times,‘and 
so on. Then to make use of the windmill data given in 
Table 2 we would record all wind.averages below Skm/h, 
as being of no use to the windmill, all between 5 and 
11 are taken as producing the output corresponding to 
8km/h, all between 12 and 20 are taken as producing an 
output similar to 1,6km/h and so on. Obviously if hourly 
figures are available they need not be averaged over a 
whole morning, afternoon or night, but they wq’ be 
grouped within the speed bands given for the wind 
iust,descrjbed. 

%!I3 

annual average wind-run figures of the crudest~kiiidcan 
‘be used as a very rough guidT?o whether Fjr~~~?on 
could be used for wind powered pumping or generation. 
In general, places with average annual wind runs less than 
about 44000 miles or 70000 kilometres, (i.e. average 
speeds below 5 mph or 8 mph) are unlikely to be very 
satisfactory, while over 90000 miles or 144000 km 
suggests a promising location. Anything ‘in between wil! 
probably be adequate especially .if experience suggests 
considerable diurnal variability (e.g. sea ‘or lake breezes) 
and if a good exposed location can be used or the wind- 
Till is raised on a high tower. 

. Therefore by: knowing fr@Table 1 or -2what the 
windmill will.produce in a certain windspeed in’ 1 hour, 
and by knowing how many hours in the year that wind- 
speedtends to occur, we can calculate the Annual output 
due to winds of that speed. This can be repeated for each 
speed range and the results can be added to give the total 
for the year as indicated in Table 3. 

Where limited meteorological data is, available another 
useful indicator might be the performance of any wind- 
mills ~alreadyin your area-or, if planning to introduce a 
number of units for the first time, it may be justifiable to 
set up one small unit initially and use it over a year or so 
to prdvide a measure in itself of the possible output. 
There is nothing better than a windmill for measzing th,e 
suitability of the wind regime - altholfgh-they cost much 

‘more than just an\anemometer. I 
In cases were-the wind~~egir%w<s misjudged, providing 

the, error wasnot too ,.great, it is possible to improve 
the low wind pet’form~nce with pumping windmills by 
reducing the stroke ‘or’fitting a smaller diameter pump, 

Dbviously this calculation can be considerably refined 
by taking more averages over narrower wind-speedranges 
and by averaging figures for several different years 
(assuming suitable windmill and meteorological data are 

,P A _ Table 3’ 
” Velb$ity/duration chart exaniple for a 16 ft diameter water pumljing tiindmill 

No. of times Windmill output at this Cumulative total dutputs Wind speed 

ranges speed within speed range for head of 

range recorded 100 ftJ3Om) from Table 2 

(hours p.a.) (lmp.gal/h) (i3Lh) 

2765 - - 

c 
. &- 

under’3 mph 
under 5 km/h 

3 to 7 mph 
5 to 11 km/h 
8to12mph 

-. 

12to19km/h I 1 

13 to 17 mph 
20 to 27 km/h 

18to22mph 
28 to 35 km/h 

over 22 mph 
over 35 km/h ” 

Total for year 

2644 450 2 

2272 900 
“.. 4 

882 1350 6. * 

137 1800 8 

66 2250 ’ 10 

available). Thus calculation will tend to under-estimate the 
windmill output if it is set up under comparable conditions 
to the anemometer used for recordjng the wind data, 
especially If the windmill rotor is considerably higher 
than the anemometer. The figures used apply to LekSester 
in the UK, which has quite a low average wind spee’d 
(by UK standards) of 6.2 mph (919 kmph) but which 
corresponds quite well to typical annual avErages for 
many tropical locations. 

It. is interesting that if we take the output per,hour 
corresponding to the annual average wind speed and 
then multiply it by the number of hours in the year 
(8760) we obtain a much lower apparent o&put. This is 
because a steady low wind (implied by taking,,an. annual 
average) has much less total power than a, fluctuating wind 
of the same average (the average of the cubes of a series of 
numbers is greater than the cube of their average)! ’ 

Obviously the same process can be applied“t!rsing 
Table 1 in order to estimate the likely output from, an 
electricity-generating windmill in the same wind regime.‘\ 

If detailed meteorological data is not available frorh I 
any weather station that is near enough to the proposed! any weather station that is near enough to the prpposed 

i’ 

(Imp.gal) 

<- 

cm31 

- 

1189800 . &288 

204480; 9088 

1190700 * 5292 

. 246600 1096 
_~ 

135000 600 

4806900 ’ 21364 

and vice-versa. , 

Storage c 0 

Due to the variability of the wind, if a supply of,electricity 
or water must be guaranteed, it becomes necessary either 

.to provide a storage capable of cbvering the, longest 
likely windless periods, or to provide a standby capability 
using some other energy source such as a small engine. 
Obviously, th e windier the location thei smaller the 
storage needs to be. Water storage IS of course considerably 
cheaper than electrical storage in batteries, and it becomes 
feasible to provide for windless periods of a!week or more 
ib some cases. The capital cost of electricity storage 

/becomes rather high if kilowatt sized loads are to be 
supplied, and it is often cheaper to-use a small standby 
diesel or petrol engined generator in such situations. 
The -combination of windmill and generator can be 
considerably more economical in the long term than 
either system considered alone, since the windmill greatly 
extends the 1if.e of-the 
tenance and savesw 
would otherwise be heeded. 5 

P 
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‘Wind-Electric Systems i , I 

A’ERO-POWER Phone: (415) 848 
1 2398 - 4th Street 2716 

Berkeley 
California 94710 i 

U.S.A. c’ ~ 

Model “A”, wind generator is rated at IOQOW and 
delivers 12V for battery charging. Rated output is reached 
at 25 m.p.h. (40km/h) and the machine starts at approxi- 
mately 6 6.p.h. (lOkm/h). 

The rotor is of 8.5,@ (2.6m) diameter with three spruce 
blades with governin@& pitch change. A 14.5V 75A- 
maximum alternator is&fitted (3-phase rectified to dc.). 

Various ‘towers from 30 to 80ft (9m to 24mj are 
available and so are, voltage regulators, inverters and 
batteries. This manufacturer also offers a Super-8 film 
about their wind plant. 

Aero-Power Model A Wind Generytor c 

BOSMAN: .‘ 
Waterbeheersing En ’ 
Milieverbetering B.V. 
Steegjesdijk 4 ’ 
Postbus 3518 ’ 
3364 Piershil (Z.-H.) .’ 
Netherlands 

Telex; 24475 
Phone: (01869) 

1316 
.s 

s 
’ 

Manufacturers of a small wind generator set for battery 
charging operations at 350 to 
24V. The twin bladed rotor of fibreglass and 
automatically feathered. Stor protection is effected 
normally by turning the unit 
be supplied on a 7 metre tower,. 

Bosman Wind Generator ‘set bj 

ALSTHOM-NEYRPIC- Tele : $ 320750 
TECHNIQUES DES FLUIDES Cab@: Neyrpic Grenoble 
B.P. 75 Phohe: (76) 96-48-30 
38041 Grenoble Cedex 

L 

France 

Manufacturers of two electricity generating windmills rated at 15 
and 40hp which can be fitted with different .rotors to suit different 
wind regimes: ? 

Wind speed 15hp Mechanism 4Ohp Mechanism 
doto;of Rotor of Rotor of Rotor of 

8~ (26ftl 1 Urn (33ft) 73m (43ftl f161n f5Zftl 

m/s m:p. h. hp “’ hP fw hp 
6 13 - I~ 5.8 _ ‘, 16.3 ~.. 
7 l!i.” 5.: _1’-- #,, 913. -.~ -16;5~ -- ‘-25.8 
8 18 8.7 

,$f? 
$#@I 4.7 24.5 38.4 

9 20 12.5 ’ ’ - r 34.9 1 - 
9.5 2i 14.7 G 41.1 -E 

Orieqtation and speed control are by,an auxiliary fan tail rotor and 
centrifugal pitch chan;e, of the rotor blades respectively. Various out- 
puts are possible, typic& 11 OV and this machineis normally supplied 
with either a 12 or a 15m (43 or 50ft) tower. P - Alsthom-Neyrpic Windmill 47 

I 
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AEROWATT COMPANY Telex: Sysna 
37 ruechanzy . * 68016OF 
75011 Paris Phone: 371 35 78 
France . 371 36 21 

This is a well established manufacturer in this field 
with a ‘range of generators offering rated outputs from 
24 to 4100W. These machines are conservatively rated and 
designed to be of high quality and the manufacturer offers 
special rotors for extreme conditions such as freezing or 
wild-blown sand. 

The principal characteristics of their wind generators 
are given below. 

All these machines ru’n-up-stream:of the to,wer with’ 
centrifugal governing via blade pitch variation, giving 
protection automatically in wind speeds up to 125 m.p.h. 
or 200km/h. 

Larger machines’are available to special order up to a 
maximupof 1OOkW. ,, 

‘These models can be used to drive a 38OV 3phas.e. 50Hz sub- 
mersible pump dikly. 

I. 
Rated’power Rotor ’ Nom&l voltage 

output dia. of ba’ttery bank ‘ 

W (ml (ft) * v 

:. 24 ,i.2 3.9 24 
100 3.2 ‘10.5 24 
130 2.0 6.5 24 
350 3.2 10.5: 24 * .- 

i ‘li25 
’ .1125’.. 

9.2 30 24 
5.0 16.5 ,_ 24 

.4100 9.2 30 48 . 

Wind Generator-24 FP7 E 

Model 
1 

24 FP7 
IOOFP5 
150FP7D 
300FP7B 

“1 lOOFP5 
“1 IOOFP7B 
41OOFP7 

- Starting 

wind speed 

(ml-4 (mph) 

P 9 
2 4.5 
3 6.7 

‘3 6.7 
” 2 4.5 

3 6.7 
3 6.7 

Rated 

wind speed i 

(m/s) (mph) 

7 16 
5 II” 
7 I6 
7 I6 
5 11 ,+ 
7 16 
7 16 

* 

CHLORIDE TRANSIPACK LTD Telex: 896071 code 
Stanley Road 
Bromley BR2 9JF . 

Transipack 
London 

-Kent Cables: Trahsipack 
U.K. Bromley 

Phone: 01 460 9861 

Standard model of wind ‘generator the Transwind 
1.1 kW machine starts ~generating at wind speeds of 7.5kt 
and reaches its rated output at IOkt. Rotor diameter is 
approximately 2m with variable pitch control to’maintain 

. a constant 50Hz 24!/11 OV output. 
A similar 3.5m rotor machine rated at 4kW is also 

available to special order. 
’ See also th’is company’s wide range of static inverter 
systems. 

Transwind 1 .I kW Wiql, Generapr , I I” ., 

, _. .t 

1200 and 25OOW Wind Generator Units 
, 

COULSON WIND ELECTRIC Phone: .515 984 
RFD 1 Box 225 6038 

Polk City 4 --~ -_ . 
Iowa 502261 ; pi L I 
Lj8.A. 

I 
. I 

I ” 
Retailer of .reconditioned, second-hand and-new wind 

generators, and ancillary equipmtnt. Offers consultaricy 
service based on 25 years experience particularly ‘with the 

‘well known Jacobs gene”rators. 

Stocks: reconditioned and second-hand Jacobs iWin- 
chargers; New Wince 200W units. ‘i ;-: ” 

.‘_ - _ 

I I. 
“_ ,i’ 
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, \, -b 



DAVEY DUNLITE 
(Division of PYE Industries 
Sales Pv Ltd) 
P.O. Box 120 
Oakleigh 
Melbourne 
Australia 3166 

Telex: 32542 
Cables: Daylite 

. Melbourne 
Phone: 544 6666 

The main model is a 2kW rated wind generator (in 
25 m.p.h. or 40km/h windspeed, starting speed 10 m.p.h. 
lGkm/h), which has been in production for many years. 
lt has a 13ft (4m) three-bladed rotor with galvanised steel 
aerofoils. Governing by centrifugally actuated pitch- 
change and a brake is fitted to stop the rotor manually. 

.A version with a 1 Oft 6 in (3.2m) rotor is available capable 
of withstanding 120 m.p.h. winds in very windy locations 
(some have been used in the Antarctic). 

The generator is a brushless machine with’an integral 
gearbox, claimed to be able to run without any main- 
tenance attention for intervals of five-, years. Outputs of 
24V or IlOV optional. 

A new 5kW model is also available. Specification 
details were not available at the time of going to press. 

U.K. Agents are Pye Telecommunications, Newmarket 
Road, Cambridge. 

U.S. Agents are Independent Power Developers Inc., 
Box 1467 Noxon, Montana 59853. 

2000 Watt Wind Generator’ ’ 

, - / 
j 

,a 

forces Matrices Neuchateloises Wind Generator 

IFORCES MOTRICES 

~NEUCHATEL~~SES s.A. 
‘Rue Pourtales 13 
CH-2000 
Neuchatel 
Switzerland 

Telex: Ensa 35 140 
Phone: 038 25 77 51 

> 

This wind generator is supplied as a complete system 
consisting of the windmill, tower-, servicing console and 
storage batteries designed to, produce an output of 22OV, 
50Hz, via an inverter. 

The wind generator is nominally rated at 5kW and 
apparently achieves its rated output at 1 Om/s (22 m.p.h.). 
it cuts in at 2.5m/s (6 m.p.h.1 and governs by turning out 
of wind above 15m/s (34 m.p.h.). It has a fixed pitch 
fibreglass two-bladed rotor of 5m diameter and’has an 
overspeed device to prevent speeds in excess of 500 r.p.m. 

The alternator is brushless with permanent magnets 
offering high efficiency through the speed range used, 
producing 3-phase alternating current at 380V. Its output 
is rectified to 60V d.c. and a static inverter then produces 
220V +5% or -10% at 50Hz 25% sinuso;dal. The normal 
installation comes with a battery storage of ‘160Ah 
consisting of 5 batteri.es in series. 

‘I:, 

DOMINION ALUMINUM. b Telex: 06-961482 , I 

FABRICATING LTD. Cables: Dafcol’ 
3570 Hhwkfstone Road Phone: 416 275 5300 , 
Mississauga . 
Ontario m’ , 
Canada 

.- 
” This is an unusual turbine, ,being of vertical-axis configuration 

known as a “Darrieus” rotor. Two,models are available with a choice of 
voltage for the smaller one: 

+ 
Rotor Output Rqted output Average monthly output 
dia. voltage Power windspeed 9 7 7 13 

(ftl 
;. : 

15 24V 4kW 23 m.p.h. 110 190 290 420kWh/mbnth * 
15 .lUJV 4kW 23 m.p.h. 11@+2+&-360 560kWh/month, 
20 11ov 6kW 23 m.p.h. 210 400 ,680 1070kWh/month Verticil Axis Wind Turbine 

’ * 

’ 
, . 

i 
, 



EDMUND SCIENTIFIC ” Telex: 831564 
COMPANY :’ Phone: 609 547 
101 East Gloucester Pike 3488 
Barrington 
New Jersey 08007 
U.S.A. 

Manufacturers of a 12V d.c. portable wind generator 
producing 196W at 14 m.p.h. and 600W at 25 m.p.h. 
3-blade, 9ft diameter r”otor on tubular pipe tower driving 
12V generator via timing belt. Wind load governing with 
rotor pivoting against spring-loaded tail. Shipping weight 
51. lb‘(23kg). 

Also can’ supply “Wincharger” generators (9V), (200W 
@ 12V d.c.1. ‘ d 

Edmub!i Portable Wind Generator 

GRUMMAN CORPORATION Telex: (516) 575- 
Energy Systems Division 6555 
4175 Veterans Memorial Highway Phone: 516 575 
Ronkonkoma 6205 
New York 11779 
U.S.A. 

The Windstream 25 Unit is rated at 15kW in winds of 
26 m.p.h. Voltage outputs available at 1 IOV, 22OV. and 
.44OV a.c. and at 110 or 220 V d.c. Cut-in speed is 8 m.p.h. 

Annual energy.output from this system estimated by 
manufacturers as: 

Average wind speed for site: 10 . . 12.5.. ,q5 m.p.h. 
Yearly energy production: 14,000 22,000 37,500kWh 

Rotor diameter 25ft (7.6m) with centrifugal overspeed 
brakes and automatically controlled pitch angle. Rotor 
weight 340kg naceiie’ weight 575kg and centrifugally 
cast concrete tower. weighing 4080kg. 

Wind$treqm 2f Unit 1. 
3 . 

L , 
! : 

. ‘, I 

ENAGSA 
Route de Pont-I’Abbb 
F 29000’Quimper 
Finis&e 
France 

Phone: 95 44 25 

l 

Model 1 “Super-Enag”: two-bladed governed rotor 
generating up to 250 watt 12V or 24V output. 

Model 2 “Super-Enag”: th.ree-bladed governed rotor 
generating rated output up to 1000 watt at 24V or to< 
,I 200 watt at 30V. “\ >A 

Model 3 “Super-Enag” special: similar to Model 1 
in output, but fully automatic for remote operation 
without any kind of supervision. 

Model 4 “Super-Enag”- three bladed rotor with rated 
output of 2009 watt-at 11OV. 

Batteries and control equipment can also be supplied, 
plus towers or stub-towers to suit the various models of 
l.lm,,2.?m, and 1.5m. 

-. 
-.. 

-_ 
‘i. 

I 

i . . 
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EOL~ENNES HUMBLOT Phone: (29) 94.09 09 
8 Rue d’Alger 
CouSsey 

‘1. . * 88300 Neufchateau I 
France 

9 
I 

This firm mainly manufactures windpumps but produces 
one wind generator called Aerogenerateur Ideolec; to the 
following specifications. 

Rotor diameter: 4.20m (13.8ftj, two bladed in holy- 
ester. 

Starting speed: 3m/s (7 m.p.h.1 giving 60W output. 
Middle ranne: 6m/s (14 m.p.h.1 giving 800W output. 
Rated speed: 1 Om/s (22. m.p.h.) giv‘irig rated’output 

of 1 IOOW. 
Tower: 9, 12 or 15m (29,40 or 501%) angle’steel frame. 
Generator: 24V, 1 IOOW maximum. ‘, . 
Extras: Regulator, inverter, battery’bank,etc. 
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ELEKTRO GMBH 
St. Galferstrasse 27 
8400 Winterthur 
Switzerland 

Telex: 76-2Y9 
Elektro 

Phone: 052 22 34 34 

Manufacturers of a range of windmill generators (for 
well over 30 years) with outputs from 50 watts tQ IOkW, 
using aerofoil section blades on$atticeirame towers. 

i 
z Elektro Wind Generator I,nstaIIation 

Model Rotor Rated Rated windspeed Available voltages Net 

diameter output 
blades 

-i weight 

1 
(ml (no./ f’m:b.h.) (km/h) F lkd 

w50 vertical axis .45m 50 40 60 6 
,’ 

li 24 - _ 35 
W250 vertical ’ axis 66m 50 20 u 30 1 2,s ’ 24 36 - . 
WV05 2.5 ‘.“%. 

70 
2 750 20 30 12 24 36 48 65 

“WV15G 3 J 2 1200 23 37 ;: 24 36 48 135 
“WV25G 3.6 2 2200 22 36 36 48 110 180 
“WV35G 4.4 3 4000 23 37 48 60 110 - 235 
“WVGSOG 5 3 5500 26 42 60 110 - - 265 
“WVG120G 6 3 9000 - - 110 - - . 315 
*These models also wallable wth 3phasa ax. generators for heating applications. 

_ . . NORTH WIND POWER Phone: 802 496 2955 
COMPANC INC 
P.O. Box 315 \ 

/ Warren : 
Vermont $5674 
U.S.A. 

ind Generator 

This company reconditions and rebuilds Jacobs w.ind ‘generators, a 
very successful and innovative design in its time (production started in. 
193lI.and.still known as one of the most reliable systems available. 
North Wind have introduced a number of improvements,. such as 
electronic control. All the Jacobs/Noflh Wind generators have three- 
bladed wooden rotors with aerofoil blades and centrifugal pitch change. 
Special direct drive generators have been developed which are claimed 
to match the rotor characteristic particularly well. 

The fol1owingJacoh.s machines are offered: , 

apt J47 3000W @ 12OV , apt J46 2800W @ 32V 
apt J45 2500W @ 120V apt J49 2500W @ 32V 
apt JYU 2COOW @ 32V apt J51 1800W @ 32V , ’ 

, 
Full rated! power is, obtained at the relatively ,low wind speed of 

20 m.p.h. [9m/s). 
North Wind also offer the following Aeropower generator: 

Rotor: 6ft diameter spruce, twin aerofoil with pitch change 
feathering.. 

Generator: 19OOW @ 14V’maximum direct drive (&ax. output in 
32’m.p.h. 14.3m/s’wind). 

The followingcomp’lete systems are offered: 
D 

’ 

Jacobs 1.8.3OkW32 
l 

12OV d.c. or 720V a.c. 

Average wind speed fijr site: 8 10 16 m.p:h.* 
Monthly output in kWh 150-250 200-450 500-850 

Aeropower IkW 12V d.c. qr 72OV ax. 

.Average wind speed for site? 10 
c 

12.5’ 15 m.p.h.” 
Monthly output in kWh 33 ..___ 70 ‘lp 

‘Note:‘1 m.p.h. = lXkm/h 

- Also ,ava?lable is a wide selection of different towers ii aluminium or 
galvanised. steel,, both free-standing and guyed with heights from 20,ft 
(6m) to l$Ift (30n). Batteries, inverters, wind measuring equipment, 
woodstoves and wir\dpumps are also available. I 



RALPH,HOWE Telex: 41495 
MARKETING LTD Cables: Ralphowe Poole, ” 
New Orchard and High Street ’ Phone: Poole (02013) 77377/8 
Poole _ 
Porset , 
U.K. 

I 

Small units for trickle charging electric storage batteries. Intended 
mainly for marine applications on !sailing ships or for remote buoys 
and harbour beacons, but ideal for any similar application needing 
small power levels delivered with minimum supervision and maximum 
reliability. 

. 

Model Rotor diameter Rated output Cut-in Net 

speed Weight 

Selectromarine 
m.p.h. m.p.h. /1cs 

5W12 432mm (17”) 5W@12v, 25 10 10 
5W24 432mm (17”) 5W @‘.24V 25 10 10 

lOW12 432mm (17”) IOW @ 12V 25 .-. “, 10 1!5 r:,: 
(2 rotors) 

1 OW24 432mm (17”) lOW@24V 25 10 15 
(2 rotors) 

_. _ 

Ampair 50MK3 670mm (26.4”) 50W @ 12V 35 12 8.2 
Aerocharge 3 432mm (17”) 5W@12V 25’ 10 4 . 

or 24V 
Complete wind-powered marine buoys and navigation aids intended 

for reliable unattended operation also available., 

SENCEBAUGH WIND Phone: 415 964 1593 
ELECTRIC ,, 
P.O. Box 11174 ’ ” 
Palo Alto 
California 94306 _ 

_ U.S.A. 1 

This company offers ;wo designs by the well known Americancwind r~3. 
energy expert Jim Sencenbaugh, as follows: 
Model Rotor Rated Maximum Cut-in 

‘diameter o ut 

-3 

output speed 

1000-14 12ft (3.7m) 1OOW at 2 m.p.h. 1200W at 7-8 m.p.h. 3001b 
30 m.p.h.’ 

24-14 20in ‘(51cm) 24W at 21 m.p.h. 30W at 8-9 m.p.h. 181b net. 
30 m.p.hr’ 

Also available are Dunlite windmills, towers, storage batteries, 
wind recording equjpment, inverters, etc. 

Catalogue $5 - including postage to overseas enquirers. 
‘_ , , 

KEDCO INC . 
’ 9016 Aviation Boulevard 

lnglewood 
-. California 90301 

Sencenbaugh Model IIJOO-14 

//Phone: 213 776 6636 
’ 

, 

Model Rotor dia. Ratedpower Raced ipeed Cut-in speed 

f20Q, 12ft 3.7m 12oow T2 m.p.h. ,7 m.p.h. 
1600 16ft 4.9m 1200W 17 m.p,h. 8 m.p.h. 

ia 

U.S.A: I 1 .I. 

Kedco offer a r ge of four aerogenerators based on the Jack’Parks 
Y design offered by He ion as drawings or by Topanga Power as a kit. 

-. , These machines have three-bladed light alloy ‘rotors with variable 
pitch centrifugally activated governing. The models ‘1200 and 16( 
have 14V (28V optional) d.c. outputs for battery charging, whilethe 
1210 and 1610 have a variable (18OV max) uoltage permanent magn 
alternator rated at up to 2000W. F’urthe’r d 

Kedco 1200 Unit. 1210 12ft 3.7m 2ooow 11 m.p.h. 
. .._ 1610 

, 26 m.p.h. 
161% 4.9ry 2ooow ’ 

I- ------I_ 

22 m.p.h. 10 m.p.h. 

Note that the model 1600 in particular is very conservatively rated 
c compared with most machines on the market. “Tropicalising” is offered 

‘\ ‘as -an- opt’o~nal ‘extra ‘and towers and p suitable synchronous inverter 
are available. -’ -. _. 

------ .__-- . . . * 
-----.---- ___-- ‘. 

? ---.- ___ 
! 
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. 3 

. . 

’ , c 
’ .\ 

, 
./-y-Y 

r 

LUBING MASCNINENFABRIK Phdne: 05442 625/7, 
D-2847 Barnstorf 
Postfach 110 
German Federal ‘Republic . 

The single Lubing 4OOW wind generator design results’from 25 years 
experience and is an expensive machine but said to be of’good quality; 
It has six blades made from fibregtass, three smaller ones of fixed pitch 
to aid starting and three longer variable’pitch, centrifugally governed 
ones which produce mosfof.the power. 4 

The generator is brushless with an output of 24v a.c. which is 
rectified to 24V (nominal) d.c. via silicon diodes and an electronic 
regulator. Drive is via an integral gearbox and.the windmill comes on a 
hinged aluminium pole tower which can be winched down horizontal 
to facilitate servicing. 

..- 

Performance claimed is as follows: 

Wind velocity m/s .45 6 7 8 910 11 12 
- m.p.h. 9 11 13 16 18 20 22 25 27 

output Watts 24 72 139 220 325 3.75 400 ’ 400 400 

. . 

PINSON ENERGY CORPORATION 
P.O. Box 7 
Marstons Mills . 

Massachusetts 02648 * 
U.S.A. 

NOAH ENERGIE SYSTEME 
Gmbh b 
Miihlenstr Ill ’ 
D-53 Bonn ( 
W. German4 

& 
I 

Telex: 889445 ‘d 
Glahn. 

Phone: 02242 2543 

Cycloturbine Model C2E is supplied to rhe following 
specifications: 

Rotor diameter: 12ft (3.6m). 
Blade length: 8ft (2.5m). 
Swept area of rotor: 96ft2 (8.9m*): 
Overspeed control: Centrifugal. 
Starting windspeed: 5 m.p.h. (13.5m/s). 
Governing windspeed: 30 m.p.h. (13.5m/s). 
Govering r.p.m.: 200 
Electrical output: 2kW @ 24 m.p.h. (1 lm/s). 4kW @ 

30 m.p.h. (13.5m/s). 

* This machine is a very”recent development having a 
vertical-axis configuration (Darrieus) with cyclic pitch 
variation to achieve self-starting and to limit the speed. 

I 

.\ 
!, 

C$clotuthine CZC 
Atop 33ft Octahedron Tower 

Wippenhohnerstrasse 31 
D5202 Henhef 1 
W. Germany . % 

Single and double rotor units with power outputs from 
15kW to 130kW depending on size and wind speed, as 
follows: 

Type 30/90kW: 12m diameter, 6 bladed rotor, rated 
output 30kW and maximum output 90kW. 

Type i5/45kW: 12m diameter, 3 bladed rotor with 
rated .and maximum outputs of 15 and 45kW respectively. 

Type 45/130kW: j6m diameter, 3 bladed rptdr of 45 
and 130kW rated and maximum outputs. 

Larger double rotor machines with outputs from’ 
200kW up to one with a maximum output of 1800kW are 
ofBred as special projects ori request. 

Noah klI9OkW Plant 
-r 

‘, _ , 



P.I. SPECIALIST~ENGINEERS Telex:’ 447152 
‘ LTD PICOR G 

The Dean Phone: 096 273 
Alresford 3242 
Hants Tele- 
U.K. * grams. PICQR’ 

This windmill embodies another version of the vertical 
axis principal often attributed to Darrieus, but has a novel 
feature of “variable geometry” developed by Dr Peter 
Musgrove of Reading University. This allows the blades to. 
fold outwards if the turbine over-speeds and thereby 
effectively governs it. 

The manufacturer has just begun production, with a 
.primary application intended as cathodic protection of 

pipelines and other steel structures. However, the system 
could equally be employed for a,ny low voltage d.c. 
application such as battery charging. 

In common with other Darrieus-type windmills, it is 
not self-starting. This machine incorporates an electric 
starter which is activated by an electronic wind-sensing 
system whenever adequate wind conditions for operation 
are felt. 

Rotor diameter: 9.5m (14ft gin). 
Blade length: 3m (2Oft) 
Swept area of rotor: 13.5m2 (148@) 
Overspeed control: Centrifugal. 
Starting win&peed: 4m/s (9 m.p.h.) (adjustable). 
Governing w.indspeed: 1 Om/s (22 m.p.h.) (adjustable). 
Operational speed range: 86 to 160 r.p.m. i 
Electrical output: 50.1OOW @ 5m/s (1 1 m.p.h.). 

5ClOW @ 7m/s (16 m.p.h.). 1 OOW @ 1 Om/s (22 m.p.h.),% 

Electrical output via CAValternator and diode rectifier 
to 12, 24 or other voltages. Performance figures given 
depend on choice of output and alternator. 

Work on a 6m (19ft Gins) diameter @If-starting version 
of the windmill is now well advanced. Itis hoped it will be 
available shortly after publication of this Guide. 
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Q IRK’S VICTORY LIGHT Cables: Quirklite 
Cl.PTY LTD 

P 

Sydney 
3 .Fairweather Street 
Bfllevue Hill 

’ Phone: 36 S63_0, 
-x> _ 

New South Wales 2023 
Australia 

A 12V or 11OV unit supplying 3kW in a 25 m.p.h. 
wind. Generation starts in a 6-8 m.p.h. wind and plants 
are designed to withstand wind speeds of 140 m.p.h. 
Brushless generator with i,ntegral gearbox. Centrifugal 
governpr with variable pitch galvanised steel rotor blades. 
Designed for S’year operation without maintenance. 

Manufacturer also offers batteries, inverters, various 
towers, etc. 

I 
H ,,:/ /, 

Quick’s Windlite Generatoi 

ZEPHYR WIND DTNAMO ‘Phone: 2074725 
COMPANY i 6534 
P-0. Box241 =I ’ 
Brunswh& . ’ _ . ; 
Maine 04OTl\ ’ \J-,?. 

U.S.A. \?a- , \ I‘, 
\,,\ : 

lhe Zephyr Wind’ Dyvamo is a 
with a low speed, high h-equency, permanent imagnet 
alternator direct coupled to a’-t+hree bladed 20ft diameter 
(6m) downwind rotor. The reinforced plastic rot& blades 
are of light weight with tip spoilers’for oversp$ed.,pro- 
tection. A servo turns the rotor at right angle.$ to the 
wind if overspeed or, vibrations occur beyond the$ontrol 
of the spoilers. 1’ 

m.p.h. (20m/s). Weight on tower = 600lb (272kg). 
x. 

T \ ., f 

1 . 

Zephyr Wind Dynahp 
L 

-. 



TRIMBLE WlNbMlLLS 
Crimple Grange 
Beckwithshaw 

,Harrogate 
North Yorkshire HG3’idU 

Phone: 042356006 
I 

r - 

Manufacturers of the ‘Trimblemill’ wind generator, a new windmill 
hue to come &to thk market atabout‘the date of publication. Specifi- 
cation is given as: ‘r . , 

’ 
\ 

Rotor diameter: 16ft (5m) 8 bladed (3 front, 5 rear). 
Tower: 30ft (9.3m) Ductile Iron pipe. 
Control: Electrical overload cut out, automatic furling in 53 m.p.h. 

winds, limited stress sail lashings, em’ergency mechanical brake. 
Output: 22 m.p.h. (lOm/sec) 5 kW 24OV. 53 m.p.h. (23.6m/sec) 

12.5kW 565V. 
Generator: Desiined specifically for windmill use by N.E.I. Clark, 

Chapman Engineering Ltd., (see generator$ection), it is integral in the 
hub and carries the blades. Power col[ectiorj is via slip rings. 

Extras: Optional control system for battery storage to give constant 
240V 50H.z. 

+. 
Tr(mblemill 

\ 

. 
. 

I. i 

Helion Windmill 

TOPANGA POWER’ Phone: 2134552458 \ 
Box 712 ‘i 

Topanga 
California 90290 
U.S.A. h 

, ,J: ’ 
This company manufactures’ a kit .of parts to build the Helibn 

windmill. The kit is to a high level of completeness and it is claimed 
\ that a competent builder.can,complete it in two days or less. 

h 

Alternatively, plans alone can be obtained from Helion., P.O. Box 
4301, Sylmar, California 91342, U.S.A. (Phone 213 367 8291). 

Specification as follows: 

Transmission:‘Oil bath gears generator to 8.6 times rotor r.p.m. i 
Overall weight: 2001b (91 kg). : * 

Note that the illustration *shows a prototype Helion windmill, 
similar in arrangement but differing in detail from the production 
model. / 

WINCO 
Division of Dyna Technology, 
Inc. 

Telex: , ,487llO 
Phone:’ 712 252 1821 

East Seventh at Division Street 
P.O. Box 3263 
Sioux City 
loya 51102 
U.S.A. _-- i 

This small 12, volt unit has been in production for some time and 
produces a maximum of 209 watts in a wind velocity of 23 m.p.h. 
Charging starts in a breeze of 7 m.p.h. When wind speeds exceed 
23 m:p.h. the governor flaps deploy to safeguard the unit. Rotor 
diameter 6ft. Comes complete with 1 Oft stub tower. 

4 
.flverage usable energy per month 

. 10 m.p.h./average - 20kWh 
12 m.p.h. average - ,26kW.h 
14 m.p.h. average - 30kWli 

- ,*24, 28, 32 or 36V available at extra cost. 

. . 

12ft Wincharger Unit 

i 
. 

6, ’ 
r 
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. THE W.lND ENERGY SUPPLY’ Telex: 877623 
-. I CO. LTD (WESCOj ‘I -. 8 

lroko House 
ContecG 

polney Avenue;, 
Phone: /Peacehaven 

107914) 5051 
Peacehaven 
Sussex BN9 8HQ 

, U.K. 
Q l 

Have so far mainly been involved in sophisticated.windpower research 
* and development, particularly in the field. of combined heat and 

mechanical outputs frofiwindpower. Have built an 18m (6Oft) proto- 
type (see’ photo) with a maximum output of around 190kW in a wind- 

< speed of 13.5m/5 (30 m.p.h.) and are bringing the following series of 
machines anto the.market: ’ 

- 5m (16ft) rotor suitable for a variety of applications. 
- 5.5m (18ft) system for battery charging; designed for low wind 

operation and beacon/repeater station duty. J ’ 
~ 7m (23ft) system similar to the 5m one above but offer;ng improved 

cost/performance (see detailed specification below). 
- 18m (60ft) development of prototype meptioned above, with 

P 

thermal/electric OlJtpUt via hydraulic transmissi n. 

A more detailed specification of the 7m wi 4 ill fofiows: 

Roto’t- diameter: 7m: Number of blades - 3 (downwind of tawer). 
Furling method: pitch change by torsion flexure/centrifugal’weights. 
Rated wind speed:- 13.4m/s (30 m.p.h..). I 
Rated rotor speed: 3 11 r.p.5 
Output at rated wind speed: 15kW (4’15V 50Hz a.c. three-phase). 
Tower: Square.section, tubular steel lattice, 7.2m (24ft) high. 1 
Optional extras include priority load controller, 380V three-phase 

alternator, economy and professional battery chargers, and low tem- 
perature spec. (--2O’C). 

AGRO-AIDS -Phone: 56149 
27 Shrungar Shopping Centre Cables: INDEX 
Mahatma Gandhi Road BANGALORE 
Bangalore - 560001 
India 

Agro-Aids are manufacturing the WP-2 windmill 
originally developed- by the Indian National Aeronautical 
Laboratory. Its specification is as follov+: 

Rotor: 12 bladed, 16ft (4.88m) diameter. 
Tra?%mission: Direct acting, self-lubricating with 5in 

(125mm) ‘stroke. 
Governing: By moving tail vane. : 

Tower: Four post all-steel, 32ft (IOm) high. 
Output: ,21m lift with 1OOmm pump in 20km/h 

(12 m.p.h.) winds = 2000 I/h. 4.6m lift with 200mm 
pump in 20km/h wind = 7500 I/h. 

W&?,Wiidmill ,, , . ., 
I 

e ‘. 
- * 

’ I -0 

.( 1 . . _I I,_ -.__ ,, --_ 

Waterbkheersing En ~ Phone:: (01869) 13 16 
Milieverbetering B.V. 
Sfeggjesdijk 4 
Postbus 3518 , - 

..3364 Piershil (Z.-H.) 
Netherlands 

c 
/. ” 

Manufacturers of a small water pumping system to 
control water levels. The system, suitable for small pump 
drainage schemes, monitors the water lbvel in the drainage 
ditch and, when the wind is available, will pump water 
from the ditch until if, reaches the (desired level, where 
the unit will automaticafiy cut out. /’ 

BOSMAN Telex: 1’24475 

Bosman Water pumping systeti- -...._ , 

i 
-. ..____ ,. 

--.-. ___ I I 
.‘. ‘: . ‘. ..__ ’ >-,. ’ 



S.A. BRUNO 
*Route du Mans 

Phone: (43) 33 65 90 

Bonchamps-les-Lava1 
53210 Argentre 
France 

0 
also available from: 

~~RIAU S.A. Telex: 750729F ’ 
B.P. 43 Phone: (47) 61 38 17 
37009 Tours Cedex 
France 

“Le Mistral” is a relatively simple wind pump intended for small 
water supplies. It requires virtually no maintenance. It is available with 
a choice of rotor sizes to cater for different applications-as follows: 

Rotor diameter: 2190, 2.24, 2.50 metre. 
.i’ 

Output in 24 hours: 3100,4900,8800 litre.’ . 
Maximum head: 30 to 40m. 
Tower sizes: 4.5m, 6.0m. 8.0m. 1 O.Om: 

J 

q- 
Mistral Wind pumping lnit 

AERMOTOR ~ 
(D ivision of Braden Industries 
Inc.) 
I’-$ BoxJ2,64 
Coriway -‘., I 
Arkansas 72032 
U.S.A. ’ 

-2 

Phone: (501) 329 9811 

. 
‘\ j\ 

Aermotoi Wind Pumping Unit 

Also: r -- - 
W.D. Moore 81 Co Cables: Clipglaze- ,)- 
3 Keegan Street Phone: 374766” 0 
O’Connor ,,I, 
West Australia 6 163 ” 

A 
_/‘+ 

“er-lifting 

jl c b 

Aermotor have been in th: 
apart from windmills, man,u&ure electric 

bus ness since 1888 and 

I 
b rehole pumps. The 

current windmill range, model 702, was first introduced in 1933. 
‘1 Versions are licence manufactured in Australia and Atgentina as well 

as in the U.S. It is available with 6, 8, 10, 12, 14, and 16ft diameter 
rotors with towers in five heights from 21 through to 47ft. All models’ 
have $1 filled gearboxes, automatic furling plus manual furling with a 
brake. Manufacturers figures for output are ‘given below in U.S. gallons 
(1 U.S. gallon = 3.8 litre = 0.84 Imp.gall.). 

AERMOTOR PUMPING CAPACITY 
Cylinder 

dia: -. ___ 
(inches) 

1% 

1’18 . 
2 
2% 
2% 

‘2% 
3 .. 
3% 
3% 
3% 
4 
4x , 
4% 
4% 
5 
5% 
6 
7 
.8 

Capacity 

lg.p.h.J 
6ft 8-16ft 

105 150 
-125 180 
.I30 190 
180 260 
225 325 
265 385 
320 ,! 470 

- 550 
440 649 

- 730 
579 830 

- 940 
725 1,050 

- 1,170, 
900 ’ 1,300 

T 1,700 
- 1,875 

2,550 
- 3,300 

SIZE OF A;ERMOTOR 

Total elevation in feet 

6f? 8ft loft jl2ft 14ft 16ft 

130 185 280 :420 ‘600, 1,000 
120 175 260 1390 560. 920 

95 140 215 320 460 750 
77 Ii2 1701 

94 1401 
250 360 590 

65 210 300 490 
56 80. 1208; 180 260 425 
47 ,I 68 100 155 229.d- 360 

- ,88 130 /--I’85 305 
-35 P 50 76 115 ,-l60 265 
-. - 65 ‘98 143 230 
27 39 58 86 125 200 

- - 51 ‘76 ,I 10 ‘89 
21 30 46 68 98 160 
- -- 61 88,,, .,.,I40 
17 25 37 55 80 130” 
- -- 46 60 100 
- 17 25 38 55 85 
- - 19 28 41 65. 
- - J4 22 31 .50 

Manufacturers note: Capacities shown in the above table are approxi- 
mate, based on the mill set on the long stroke, operating in’s 15 to 20 
mile-an-hour wind. The short stroke incieases elevation’ by one-third 
and reduces pumping capacity one-fourth., . : 

I 

7 

3 

1 ‘. 

-- 

. 

(. J 
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\ 
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Dempster Wind”Pump 

- 

‘. , 

. 

r 

DEMPSTER INDUSTRIES INC. ’ Phone: (4021’223 4026 . 
P.O. Box 848 ’ 
Beatrice (‘1 r 
Nebraska 68310 .’ l> 

U.S.A. L 

Manufacture a range of windmills for water pumping with rotor 
diameter of 6ft to 107 on towers of 22ft to 6Dft; : 

Pe.rformance 1 claimed is <indicated as follows, in U.S. Gallons/hr: 
These capacities are based o>-a 15-mile per hou&wind. Capacities are 
based on longest stroke of Dempster mills. If shorter stroke-is used 
capacities will be reduced in proporkion to length of stroke used. 

6ft 8ft “A ” ,oft : -4 

Cylinder ; 5” Stroke 7%” Stroke 7%” Stioke 
size Elev. g.p.h. Elev. g.p.h. . Elev.. 8.p.h:. 

’ .I’& I 120 c 115 ; 172 173 t’ .256 ,140 
2& 95 130 135 195 210 a 59 
2’/, 75 165 107 248, i165 202 
2% * 62 

c.54 
-206.‘ 89 304 137 248 

2% 0 248 ~__ 77 370 119 300 . 
3 45 294 65 440 : 102 _ ,357 I 
3% 39 346 55 565 86 o .418.. 
3%. - 34 400 48 600 75 487 
3% ~ 29 457 42 688 3 -65 558, 
4 26 522 e ’ 37 780 57 635 . 

If the wind velocity be increased or decreased, the pumping capaci6 
of the windmill will also be increased or decreased. Capaci>es will b_e. 
reduced approximately- as follows, if wind velocjty @sssfhan .15 miles 
per hour: I-2 mile per hour wind, capacity reduced approximately 

‘20%; IO mile ier hour wind, capacity reduced approximate& 38%> 
5 

THE HELLER-ALLER Cables: Helaler 
COiClPANY Phone: (419) 592 . - ~.% 
P.O. Box 29 ‘, 1856 0, 

Corner Per4 & 
- ‘ L 

-c 
Oakwood Streets 
Napoleon 
0,hio 43545 b 
U.S.A. 

Heller-Aller have manufactured Baker Windmiils, ’ : 
pumps, water systems, tanks and allied goods since 1886, 
PerformanLe of the current range of models of windmill is 0 
indicated in the following table, (note that 1 U,S..gallon = 
3.8 litre). 

Pumping Capacities of Back-Geared “Baker” Windmills )I 7 . 
. (in 15 mile-per-hour wind) ” I . 

6 FOOT BAKER 8 FOdT BAKER ;O FOOT BAKER. 12FOOT B’AKER 

Total Cylinder Cylinder Capacity Cilinder CapacitQ Cylinder Capacity 

e/e va tion 
Capacity 

diameter (U.$ diameter (U.S. diameter (U.S. diameter (U.S. 

lftl (“I g.p.h.) !“J ’ g.pJY.) I”l : g.p.h.1 /:7 - _. g.p.h.l 

’ e 25 3 350 3% 900 c 4 1250 ----?? = 2400 ; 
* ,-35 2% 240 3 720 3X 925 5 1625 

50 2%. 200 ’ o 2% 450 3 700 . o’ 4% 1425 
75 2 o 160 2% 350 2% 475 

100 2 o 150 i 256 125 178, 1 i rT. 120 1’18 yk‘\, , 240 gJ 

150. i- .. - 

;;; 4,~ 

__. 
F 1% 220 2 .’ 280 ,-.2X . 525 

200 I’/, * - - - - 
- : - 

L 260 2 ’ s 325 : 
250 a - - I 1% 215 2 -. 325 
300 a ; - - -. - - 1% 200 

.” 
9 \ L ’ 0 

Manufacturer’s note: fhe above capacities are approximate. ,i .,- 
,By the total elevation in feet we do not m&an the depth. 13 ,o: .._ --.. . . 

of the well, but the distance to the-cylinder. L..,,, ; ~ t .o . 



M.B.P. (%A.) PTY LTD 
P.O. Box 2047 
Adelaide 
South Australia 5001 

7-25 Manchester Street 
Mile End South ’ 
South Australia 5031 

8 

7 

dables: Modmaid 
Phone: 43 6241 

0 

’ c 

M.B.P. manufacture windmills, syphon and.borehole 
pumps, plus various tanks and other agricultural wate? 
supply equipment, until recently under the trade name 
of ‘Metters’. 

The windmills are conventional farm windmills with 
all normal facilities such as automa& and manual furling 
in wheel sizes from 6 to 14ft as indicated below. , ’ 

Inches 
Millimetres 

G’feet wheel 
1.828 m 

Maximum 
head: 

; 
50.8 

Feet 
Metres 

71’ 
21.64 . 

Average 
daily 
output: 

8 feet wheel 
2.438 m 

Maximum 
head : 

Galls 
Litres 

1,110 
5,001 

t 

Feet 127 
Metres I 38.71 

Average 
daily Galls 
output: Litres 

10 feet wheel 
3.048 m .) 
Maximum 
head:, Feet 

0 
Metres 

Average 
daily Galls 
output: Litres 

12 feet wheel 
3.658 m 
Maximum 
head: ’ Feet 

Metres 

Average 
daily Galls 
output: Litres 

14 feet wheel 
4,267 m 
Maximum 
head: ’ Feet 

Metres 
Averape, 
daily 1 Galls 

q?QY: 
_’ 

Litres 

. - 102 86 72 ‘62+ 44 
. . 31.09 26.2 21.95 18.90 13.41 

’ a * 

1,320 
6,001 

r 

1,860 2,090 2,540 2,970 4,125 
s 8,456 9,501 11,547 C’- 13,502 18,752 

6 

35 
IO:67 

5,280 
24,003 

265/-- 

’ 80.77 

__ _ . ._ _ ^ _... 
233,. ’ s 206. ISP a 139 99 73 

71.02 62.79 49.07 42.37 30.18 25 
-~ _ _ .._ --.--L’ 22 -.’ 

_. ,,..-- . ..- 

1,540 ’ 2,145 
7,001 9,751 

2,420 2,970 3,465 4,785 6,160 
. 11,001 13,502 15,752 21,753 28,003 

.:e ep+’ __ c 
\ 

292 - 255 
89.00 77.72 

1,650 2,287 
7,501 10,397 

‘233-T 
* 

199t 169 139 112 
il.02 51.51’ 42.37 60.65 34.14 

: 1 

2,585 3,180 3,700 5,115 6.5OC 
11,751 -14,456 16,820 23,253 _ 29,549 

. i: ., 

_ 

385 ‘: 314 

1 

E 

282 245 ,. - 201 4 169 r 134 
117.35 ‘I 95.71 85.95 74.68 u 61.26 . 51.51 40.84 

1,705 2,385 2,668 3,285 . . 3,828 41,. 5,280 ( 6,820 
w.pg 7,751 10,842 14.,934 I 17,379 24,003. 31,004 ( 

‘. 

-_ 

’ s 

khters Windmill Installation 
PUMP SIZE 

2318 ;l/zi ’ ” 2% 3 3% 
a= ,63:5 69.8 - 76.2 88.9 . 

: .* 
.61 - L49 40 34 28 

18.59 s 14.9: 12.19 IO.37 8.53 

f\ 1,530 1.750 2,110 _ 2,475 _ 3,410 
6,355 7,956 : ‘9,592 11,251, 0 15,502 

. , , 

.4 
101.6 

25 
7.62 

4,400 
20,002 

L 

; \. 

j9 
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~OLIENNES HUMBLOT 
8 rue d’Alger 

Phone: (29) 94 O$OE 
. ) 

Coussey 
88300 Neufchateau 
France I 

Manufacturers of’ direct drive wind pumpiug units 
. .intended for animal drinking trough supply and con- 

_ sequently rather’smaller and less’expensive than some of 
the American and Australian farm windmills. There are 

L’ldkale Wind pumpiby unit 

4 
two main types and various permutations of rotors, head 
mechanisms and towers can be combined for different 
purposes. There is one large model listed last. 

Model name 

Cadeteol 
Supercadeteol 

Junioreol 

Rotor sizes TraQsmissions Pumping head Maximijm o&put Towerieights 

1.75m 
1’ 

same for both Oto6m 500 I/h 4.4m 
1.75m Oto 12m 600 I/h 4.4m 

1.75m 
r 

Oto15m _ 
2.0m 15to20m 
2.25m 20 to 30m 
2.5m choice* 

I/h 
30 to 40m 

2.75m 40 to 55m u 

Geanteol 3.50m 
4.0m same (geared) 80m.well 

(1 OOm total) 1 
8000 -i/h 

‘These tmwmssms are f&t two 07 fixed output. second two variable and numbers one and three are grease lubricafed, Fe others oil bath, 
Spring shock absorbers are an optional extra to protect against iced up pu6ps damaging the drive train. 

ETS PONCELET & CIE 
B.P. No. 1 
10380 Plancy L’Abbaye 
France 

. Manufacturers of a range of small, relatively inexpensive,‘water- 
pumping windmills intended for filling cattle troughs, under the trade 
name “Oasis”. I 

Model . Rotor diameter Toye! height 

1 1.6Om ., 4.0m ) 
1 “bis” 1.75m 4.0m ) 
1 “ter” 1.75m 6.0m ) 
2 2.00m 6.0m ) 
2 “bis” 2.25m 6.0m ) 
3 2.25m 
4 ‘ ” 

7.5m ) 
2.50m 7.5m ) 

5 2.50m lO.Om ) Oasis Windmill 7 ‘. I 

SOUTHERN STEEL ,’ i Phone: 056 28633 .” 
WORKS LTD. 
Ballyhale i. 

Co. Kilkenny : 
Ireland ;” 

The Ballyhale range of windpumps is available as follows: ’ 

Model Maximum hourly Rotor,dianleter 

output * 

v (Galls) (Litres) ;ll’tl (ml 

, SSI 3ou 1350 9 2.74. 
ss 2 800 3600 j2 3.66 
ss3 . 1600 7200 15 4.57 
ss 4 3000’ 13500 18 5,49 

~... 
“The head at which this output occurs was not stated in the anufacturer’s 
literature. . L r’ 

A water storage tank of 1106 gallons (4950 litres) can-be supplied 
if required. These. windmills furl automatically in a windspeed of 
25 m.p.h. (40km/h). : 

.I. \E 

r’ ,, I ” R 



REYMILLSTEEL PRODUCTS Phone: 641 
Sta. Rosa 
Neuva Ecija 
Philippines 

Manufacturers of locally designed and developed steel wind-pl’mper 
with built-in governing and braking system. Three sizes available as 
follows: 

Regular size: tower height 40-5Of-t windwheel diameter 3Qft (3.05m) 
Medium size: tower height 40-50ft windwheel diameter‘1Ff-r. (3.6m) 
Large size: tower height 40-50ft windwheel diameterJ;4ft (4.3m) 

Pump stroke in all cases is 6 to 9 ins (150 to 225mm). ‘_. 
“. f 

I I Reymill Wit#mill. 

S & L No.18 Windpump 

STEWARTS &‘LLOYD+S 
P.O. Box 74 
1930 Veieeniging 
South Africa 

Telex: 8-0480 ’ 
Cables: Tubes Vereeniging 
Phone: (016) 45133 

This manufacturer offers a range of six sizes of windpump incor- 
.porating modern, PTFE bearing,,bushes. The largest machine, -which is 
direct drive, requires no maintenance as it has sealed for life ball- 
bearings and PTFE self-lubricating bushes.. The smaller machines 

ygqUire occasional oil changes for their gearboxes. Automatic furling in 
storms plus manual furling from ground level is provided. The following 
models are available: 

Model Rotor ’ Plln;p Pump Head Ho ii range 

diameter‘ stroke size range (max.) 

, Ifttl (mml iinl iinl lftl * , (lmp.gall/hd 

6 6’ 1.83 5 1X-6 11 - 176 89 - 1430 
8 8 2.44 ” 5% IX-6 13 - 209 83 - 1331 

10 10 3.28 ’ 7 IX-8 12 -396 75-21574 
12 12 3.66 ‘9-X I%- 12 10-522, p 118-5549 
14 14 4.27 9% 2X- 12 18-554 161’- 45.82 
1 8 18 5.49 6 2 ‘-6 92-882’ 138 - 1’828 

‘Note that the head range is for total head; the maximum depth of byhole is. 
around two-thirds of the maximum to.tal head given. 

f- 
Basic 6m towers (20ft) can be extended to 9, 12 or 15m’(30,4b or 

50ft). : 1) 

THAI U Sa INDUSTRIAL 
FACTORY 
No. 5g/15 MO07 
2 Pracharaj 2 Road, . ’ 
Dusit I 
Bangkok 
Thailand 

Ph&e: 585 2560 
585 4815 

Manufacturers of a range of direct drive, locally designed, multi- 
bladed water pumpers of relatively low cost. 

Rotor Tower Pump dia. 

dia. height 1 

lftl hid (ftl (ml (in) (mm) 

6 1:82 40 12 2.5 63 
8 2.44 40 12 2.75 i’0 

10 3105 40 12 3.0 76 

12 3.66 40 12 4.5 114 
14 4.27 40 12 5.0 127 

Outputper hour* 

(Imp. galls! (litf es) 

267 1200 
356 1600 
444 . 2000 
667 3000. 
888 4000 

*Output in windspeedlOkm/h (6 m.p.h.1 for unspecified lift: Thai Windpuinp lnstall~tion 

. 
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Southern Cross Wind Pump s ‘_ 

TOOWOOMBA FOUNDRY 
PTY Ltd _ . 
259 Ruthven Street 
,Toowoomba‘ 
Australia.4350 

Telex: 40046 ! 
Cables: Foundfact 
Phone:? 32 3122 

Toowoomba Foundry products under the “Southern 
Cross” tradename are widely known inEAustralia; other 
than windmills they include a very wide product range 
covering diesel engines, turbine ahd other pumps, irrigation 
machines,. sprinklers, storage tanks, towers and aerial 
masts, etc. There ‘are two ranges of windmi,lls, the smaller, 
geared “IZ Pattern” and the larger, direct-drive “Sene- 
schal”. The following tables illustrate their performance 
according to the manufacturer in winds of 18 m..p.h. 
(29km/h). In winds of 12-16 m.p.h. (approx. 2lkmihi‘) 
the outputs would be reduced by 25% and in light winds 
of 8-10 m.p.h. (approx. Ilkm/h) the outputs would be, 
reduced by about 50%. 

Choice of pump cylinder diameter for various lifts and resulting flows 

Size Mill 1 

6ft. “IZ” Tota! irft in feet 
Gail.ons per hour 

.8ft. “IZ” Total lift in feet. 
Gallons per hour 

loft. “IZ:” Total lift in feet 
Gallons per hour 

72ft. “IZ” Total lift in feet 
Galions per hour 

14ft. “12” Total lift in feet 
Gallons per hou: 

7 3%in. 2in. 2Xt.n. 

73 * 60 51 
.,90 120 155 

132 109 + 92 
100 120 e 170 

236 197 166 
100 125 160 

315 263 222 
105, 140 -275 

<443 ‘370 312 
: 90 120 150 

2%in. 2%in. 

43 37 
180‘ 230 

77 66 
210 250 

‘141 121 
.200 240 

189 162 
215 260 

265 228 
185 225 

3ih. 3%n. 3%in. 

. 32 27 24 
275 320 370 

57 50 44 
300 350 405 

105 92 81 
290 34Q 390 

Ii0 123 108 
310 365 420 

197 172 151 
260 305 360 

Size Mill ~“‘Seneschal” 

17ft. “R’: Total lift in feet 
7in. Stroke Galls. per hour 

17ft. “R” Total lift in fee: 
8in. Stroke Galls. per hour 

21ft. “R” Total lift’in feet 
8%in. Stroke Galls. per hour 

21ft. “R” Total lift in feet 
loin. Stroke Galls. per hour 
25ft. “R” To&l l:ft in fedt 
9%in. Stroke Galls. per hour 

7 %” 2” 2X” 2%” 2%:’ 3” 

480 415 ’ 360 315 275 240 
170 220 280 350 420 500 

.420 360 310 270 240 210 
.195,255 :,20 400 480 575 

- - 575 500.440 396 
.,- - 270 330 400 480 

’ T - 470 410 366 320 
L i- 325 405 490 580 

. 
- - 710635575 

- - - 320 390 465 

Jy” 3X” 4” a 4%” 

205 175 135 120. 
590 685 895 1010 

lb0 155 120 105 
675 780 1020 )syz 

345 310 240 210 
560 650 850 960 

285 250 200 175 
680 790 1030 1165 

515 460 350 310 
545 630 825 930 

4in. 4JCn. 4%in. 

19 17 15 
485 545 610 

34 31 28 
530 600 670 

64’ 57 51 
510 560 650 

85 76 68 
550 62.0 695 

119 107 96 
460 520 590 

5in. 6in. 8in. 

12 
755 .’ 

23 16 
830 1200 

42 30 
800 1150 

56 40 23 
860 1240 2200 

79 56 32 
720 1040 1880 

4%” “5’1 6” 8” 70” 72” 74” , 

105 6 85 
1130 1400 

95 75 
129b 1600 

190 ‘155 
1080 1330 

155 125 
1310 1615 

280 225 
1045 1290 

60 34 - 
2000 3300 - 

53 30 - 
2300 4080 - 

105 60 38 
1920 3400 5320 

;320 ~88 4120 50 32 
6440 

155 88 55 
1860 3300 5160 

- - 

- - 
27 2 

7660 - 

22 - 
9300 - 

39 28 
7440 10200- 

2Sft. “Fi” 
I 

Total lift in feet - - - 530 475 425 385 350 280 245 220 180 125 Xl 45 31 23 
12in. Stroke Galls. per hour - - - 410 490’590 690 800 1045 1180 1320 1630 2360 4180 6520 9400 12900 

. 

WINDPUMPEN-ZENTRALP’ l&one: (04351) 
Luetthoern 51 -” 

D 2330 Eckernfoerde ) ” * 
42024 ; 

West Germany 
3 q 

;: 

k 

i 
/ . 

“Pumpomat Windpumpen” is+ series of unconventional paddle- 
bladed windpumps with an unusual,goverrring system for water pumping 
windmills of variable pitch blides on smaller--models and a vertical 
windvane which applies a brake on the large ones. 

Model No. Rotor diameter No. of blades Water Nominal j _. : 

head. output 

1. 2 n/a \ .2 ’ .4m 200 I/hr 7, i 
3 n/a - 2 10m 180I/hr 
11,22 n/a 4 4m 500 I/hr 
33 Ii/ii 4 10m ’ 280 I/hr 
44 n/a L 4 16m 260 I/hr 
55 h/a. 4. 22m 200 I/hr 
111,222, (I o n/a 6 4m 750 I/hr 
333 . n/a 6 IOm 300 I/hr ’ 
444 n/a 6~ 16m 300I/hr _ ‘-, 
P36Q 2.5m 4 3.5m 10000 I/hr ; 

P500 n/a n/a . 35m’30000 I/hr , 
Most of these pumps are intended for low lifts and there is a choice 

. /F,, 
. .‘ .- 5’ 

-’ 
of diaphragm or piston pump with most models. rumpdm,at P360 Wjn_d_.mi!! 
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Climax Wind Pump 

Size Strokes 
of per 

mill minute 

6ft 45 

8ft 42 

(Oft 37 

12ft 31 

14ft 29 

16ft 21 

Cylinder dia. (inches) 

and 

Actual gallons per hour 

g.p.h. @ 5%” stroke 

h. @ 5%” stroke 

Cylinder -, 
g.p.h. @ 10” stroke 

I, 1 1’4” ” 

Cylinder 
g.p.h. @ 11’/4” stroke 

,I 13” ” 

Cylinder 
g.p.h. @ 12” stroke 

,, 15” ” 

Cylinder 
g.p.h. @ 12” stroke 

,I 15” ” 

WYATT BROTHERS 
(WHITCHUBCH) LTD a 
Wayland Works 
Whitchurch. 
Salop ST13 1 RS 
U.K. _ 

Phone: (0938) 
25267 

r Wyatt Bros. manufacture the “Climax” range ,of 
; windmills, pumps and well-heads. The windmills $re 
j conventional geared farm machines with aitomatic and 
i manual furling and wheel sifes available from 6ft to 18ft 

The following table outlines their 
“good wind of 20-22 m.p.h.” and in a 

manufacturer states that these figures 
will be reduced to about 65% of those indicated. A r,ule . 
of thumb recommended for assessing dafty output is to 
assume 65% of the figures indicated for 10 hours per day. 
The output is given in Imperial gallons = 4.5 litres or 

)i 1.2 U.S. gallons. 

Total head in feet 

10 50 75 100 125 750 7 75 200 250 300 350 400, ’ 

3% 2% 2 1% - ,_ - - - - - -9 
420 2850 . 155 120 - -’ - - - - - ‘- 

3% 3% 2% 2% 2 - - - - - - - 
500 380 275 182 145 - - ;- - - - ! - 
680 510 370 245 195 - - - - - ‘- .- 

4% 3% 2% 2% 2% 2 1% 1x3 - - --- 
800 530 337 275 228 177 138 138 - - - - 
950 630 400 325 270 210 165 165 - - - - 

5” , 7 4 3% 3% 3 ‘2% 2% 2% 2 1% - 
2260 1150 7!?O 625 555 412 360, 285 240 187 144 - 
2600 1325 860 72’0 640 475 415 330. 275 215 165 - 

8 6% 5 4% 4 3% 3% 3 2% 2% 2 - 
3115 1980 1Pl’O 980 780 600 510 410 372 250 200 - 

3600 2300 1400 1130 690 590 475 430 12 8 7% 6 ijO -3.5% 5 4%. 4 3% 290 230 ,,‘1 .3Y 3 
5400 2400 2125 1330 11 0 930 855 600 525 392 F 336 ,284, 
6750 3000 2650 1660 1160 1070 750 655 490 420 ‘355 

15 12 10 
6800 4360 3000. 

8 

140 B 

t : 5% ‘5% 4% 4% 3% 3% 3% 
1920 148Oi, 1000 920 665 544 425 368 320 

8500 5450 3750 2400 1875 \ 1250 1150 830 680 530 460 400 

WAKES & LAMB LTD ’ Phone: (0636) 4464 
Millgate Works 
Newark-on-Trent 1 . 

Nom NG24 4XB 
0”’ 

9 > 
U.K. \ 

t 
Manufacture the Newark series of conventional farm 

water pumping windmills with rotor sizes from 8ft (2.44m) 
up to 16ft (4.88m). Output range for the series is quoted 
as 475 gall/hr (2137 I/h) up-to 2720 gall/hr~(12,240 I/hr) 
at an unspecified wind. 1 



Comet Wihdmill 1 

: 

SIDNEY WlLLiAMS & CO. - Phone: 5 2+91 

A. 

i 
(PTY) LTD 
P.O. Box 22 I 

Dulwich tail 
%. . 

New South Wales , 
Australia 2203‘ ‘, 

, 
’ Manufacturers oithe “Comet” range of fiindmills from 

8ft to 35ft diameter mounted on towers of 20ft to 60ft 
height. ..The -manufacturers say these units are of a well 

and-will pump water with a .minimum of 
for many years. ~ 

The larger “Comet” s’izes are believed to be the largest 
water-pumping wibdmills currently available anywhere. 

MhUINAS AGRiCOLAS Phone: 36-51601 ’ 
FORTUNALTDA ~ 4497 
Divisao International Telex: OU 21724 
Rua Joao Adolfo, 118 Cables: BR-Fortuna 
conj. 710/711 
C.E.P.CI~O~O - . ’ 
sao Pyle 
Brasil d 

Manufacturers of the ‘Aerogerador’ wind generator. 
.This machine is rated at 20 amps, 4P volts. No further 
details were available at press’date. 

1 
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Aeroge!ydor Wind Generator 
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’ Background ’ 
’ 

HYDRO-/ELECTRIC SYSTEMS 
HYDRCj-MECHANICAL AND . 

PUMPING SYSTEMS 

iT.7 ,*---“,ar-.,+a.e, -- . . L ,/,,. +.,y+-- ,.=r ,Y, .-x----r t-., 1- -es-r -I 
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Hist,orically, water power was one of the first energy 
\,,sources to” be exploited by mankind. Water wheels and 

crude, wooden, vertical-axis Norse or bucket turbines 
h>ve been in use in many parts of Europe and Asia since 
longbefore the Industrial’ Revolution, (and 2000 years or 
more I’ 

‘I\ 
some places). By the time of the Industrial 

Revolution, water-wheel technology had been developed 
to a fine. art and efficiencies approaching 70% were being 
achieved from the best machines. s 

Improved metallurgical skills, the need for higher- 
speed devices in order to generate electricity and a better 

’ understanding of- fluid flow led to the development of 
turbines during the nineteenth century, which gradually 
supplanted the water wheel. Up until the 1930s small 
water turbines were quite extensively used both in the 
developed and in the developing world to provide electrical 
power for places remote from a main electricity grihl. 
However, the more developed industrial countries extended 
their electricity grids during the subsequent period and set 
an impossible example for larger, poorer and less densely 
populated countries to follow. As a result, low-cost mains 
electricity (usually heavily subsiaised in the remoter 
extremities 05 the-brid) pushed hydroelectdc technology 
developm.ent towards large multi-megawatt systems 
desig.ned to feed the new national grids. Most of the 
manufacturers of small turbines, faced-with a contracting 
market for their wares, either went out of business or 
turned to pump manufacturing instead. So small turbine 
design remained substantially frozen at the 1930s level of 
advance until quite recently, when rapidly incre,asing 
fossil fuel costs,;reated a new interest in such renewable 
energy sources as-water power. .: 

Current developments r” 

Within the last few years, the few surviving manufacturers 
of small turbines have in many cases taken a new interest 
in what had generally become a minor sideline, while a 
number of new small turbine building enterprises are 
appearing, often utilising electronic controllers o obtain 
a great saving in cost com’bined with an impro $ ement in 
reliability compared with the traditional hydro-mechanical 
governing of the 1930s and before. 

; The great attractions of hydro-power are:- 
.‘* 

i. it is generally continuously available 
ii. given a reasonableL head, it is a concentrated energy 

source 
iii. the available energy is readily predictable 
Iv. water-powered machines can be extremely cost- 

-’ effective in the sense that they:- 

a. have a high power/weight ratio (i.e. power/cost ratio) 
b. have long working lives 
c. require little maintenance and have low running 

costs- .G..l*.+ApJ‘ -7 _ _. ‘.. ---?F?F-- .. ,, -. , _,.,,” ,.., id-i-i--“ c- ‘..” 

Against-this are the disadvantages:- 

i. suitable sites where a useful head of water can be 
engineered Qccnomicalljl are not very. commdn 
(although very many suitable sites are’ not being 
used). . - 

ii. there is alwa_ys a maximum power output availabje. 
from a given site which limits furtherexpansion’ of 
energyconsuming activities in the area. ~ \, _ 

The one.example of a country which has set‘&.rt to. 
exploit as many .as possible of its potential small-scale 
hydro-power sites in recent years is the PeoplersBepublic 
ofChina. Not only have the conventional large-scale grid: 
feeding hydro-projects common in other countries been 

,, 
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impl$mented, but a very extensive small-scale hydro- 
electric programme has been set up. In 1949 there were 
only 50 small hydro-stations in China with a combined 
capacity of 56MW. Extensive river surveying was initiated 
in the mid 1950s. and the first major power station 
building programme began during the Great Leap Forward 
which fell, short of its target but resulted in about 4500 
small plants with a total capacity of the order of 200MW 
by 1959. This may seem a remarkable increase in ten 
years: iout the period since is even more spectacular, 
as according to the New China News Agency there,,were 
some 60,000 small hydro-electric stations completed in 
China by 1975 (20,000 in the Yangtse basin alone). The 
average output of these stations is 36kW and total capacity 
of the small ,hydro-stations by 1973 was of the order of 
1800MW. Small Chinese power”plants are based on 1930s 
European designs, but have been refined to suit Chinese 
conditions. Chinese turbines do not as yet appear to be 
generally available on thq interna{ional market (mainly 
because there has been little demand), but details will 
begiven in future editions if this situation changes. 

According to V. Smil writing in the journal Water Power 

and Dam Construction in March 1976 “the well estab- 
lished guidelines for China’s water power development - 
build large, medium and small .plants simultaneously and 
most of them should be small and medium sized ones -‘will 
certainly continue to be implemented inthe future. Small 
stations requiring limited investments operating ‘at a low 
cost and yielding quick returns seem to be, when developed 
-with a modicum of planning and staffed with trained 
personnel, a very sensible acquisition for a vast, over- 
whelmingly rural and relatively poor developing country.” 

Recognising the utility of small scale hydro-electric 
power in-many of the hillier regions of the world (which 
are so often less developed than the more populabed low 
lands), ITDG is working on a small turbine development 
programme in conjunction with Evans Engineering Land 
and Leisure Services Ltd., (see the following section), as 
described in more detail in Section 9. 

Farmers and others in the m,ore remote parts of the UK, 

+-y$YFJ 
ther industrial countries are coming to similar 

usrons as a result of a great increase in diesel gene- 
ration costs combined with the reduction or withdrawal 
of subsidies for mains connections coupled with greatly 
increasedcosts per kWh of electricity. As a result there is a 
great revival of interest in’small-scale water power and 
many formerly disused water mill sites in the UK and 
other industria’l countries are’ being investigated by their 
owners for possible small-turbine installations. Naturally, 
planners and others concerned with providing energy in 
the developing world are also interested in this possibility 
and it is hoped that the. manufacturers listed in this 
section may be able to help satisfy this dem,and. 

Water power sites and equipment 

%ally all water power applications depend on a head 
of water falling to a lower level. Figure 1 is a chart showing 
the power available (ass~uming a conversion efficiency of 
700/o) f,or a range of heads and flow rates. The greater the 
head the less the flow required for a given output, and 
vice-versa. The chart can be used to indicate the potential 
of a given site, although different efficiencies will effec- 
tively raise or lower the output prdportionately (60% 
would yield 6/7 of the power indicated). 

For various reasons, different types of equipment are 
needed to cope with different heads and end-uses of the 
mechanical power. Water wheels are‘ obviously restricted 

-to -heads--of-halfrthe diameter-for-undershot,or-equal-to 
the diameter for overshot while different types of turbine 
are best suited to different head ranges. (I 

.\ I* 
Y .__ ‘- .,.; 

Low head turbines are generally of the propellor type 
and high ‘head devices are usually impulse turbines such as 
the.Pelton or similar Turgo wheel. The traditional medium 

e, (still used on large-scale applications) is the 
ine, but its complex shape is very expensive 

to reproduce under modern conditions as a casting, so the 
Mitchell alias Crossflow alias Banki turbine (see the 
Ossberger-Turbinenfabrik turbine entry, which is*sligl%tly 
less efficient, is becoming p&ular for medium .heads as 
it lends itself to fabrication from standard steel stock. 
However, propeller turbines and Pelt& wheels can also 
be used for medium heads, although the former tend 
to run faster than is convenient while the latter can 

s need multiple nozzles to make use of the full flow. 
Water wheels turn relatively slowly and are therefore 

unsuitable for use “withy standard electricity generators 
requiring rotational speeds of 1580 r.p.m. or more. 
Gearing can be used (or belts or chains) to step the 
speed’ up, but the very high torque in the low speed end 
of the train requires large and expensive transmission 
components unless a rim’drive is used. The water wheel 
is also extremely heavy and material-intensive in terms of 
its output, and requires a large and expensive shaft and 
bearings to cope with its high weight and torque. However 
it is still valuable for applications such as milling or driving 
low speed machinery via a belt and pulleys. Hydraulic 
transmission (using oil or water) may be another modern 
option in conjunction with a water whekl to achieve a- 
highei speed step-up. 

‘One of the main,$ advantages of small-scale ‘electricity 
ge&&ion is that it can involve the minimum of trans- 
miss$n‘ >nd control. equipment, by generating electricity 
at’the voltage it is to be used at near toithe point of use. 
Control may be by manual adjustment in response to the 
reading of a voltmeter or automatic control’can be achieved c 
by a mechanical/hydraulit goiernor or by an electronic 
“black box”. The latter is a’ very cost-effective and reliable 
modern development fhat has only recently been possible 
with the advent of thyristors (see Evans Engineering’s 
entry). 

Another use for water power is to pump a small amount 
of water to a higher level, so that a hillside may be culti- 
vated, or a village at a high lev I might have an on-the-spot 
piped water supply or a wat ring point might be provided 
for grazing animals. The tr 

ei” 
ditional 

to this problem is to use ? 

and simplest solution 
ra-m pump or hydram, several 

of which are included later’in this section; a device such as. 
this induces a water hammer effect caused by the sudden 
closure of an automatic clack valve and the sudden rise 
in pressure so caused 

/ 
forces,a small proportion, of the 

water flowing through.it to a considerable height, (typically 
up to 40 times the 

7 
upply head). However the greater the 

ratio of sr?pply head to delivery head, the smaller the 
volume of water ’ elrvered. Hydrams need little attention P’ 
-and have extremely long useful lives, having bnly a single 
moving compo ent, the clack valve. Turbines can also be -4 
used to pump water, and the Plata Pump (included) is a 
unique devic,e specially developed for this purpose, which 
can operate,& a very low head. 

There ,are many places with fast flowing rivers but 
,head can conveniently be engineered (since 

wheref 
dammr g the rover would be too&great an expense or the 
hydra lit gradient is inadequate to allow a head to be 
contoured). As a result the Intermediate .Technology 
Develop*ment Group is developing a turbine that-is mounted 
on a floating pontoon and operates submerged in a stream 
at zero-head. This b a kinetic energy converter anaiagoy 

.to_gsub.m~-li?ew~ndmill (see also Section 9) for further 
d eta ij s of thz iT D G-ii$<t). we e~pectou~?an~ 
others will become available for widespread use within the 
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next five years and that this will permit river energy to be 

e 

tapped at very many more points than are possible at 
and tidal currents. At the moment the only commercia 

present. It may also become economic to apply this 
system of this kind is the Aquadyn (see the Natural 

principle to tap the energy of marine’ coastal currents 
Energy Centre entry). 
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Figure 1 Flow and head requirements fdr various pbwer 
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Hydro-electric Systehs a 
: - . . . 

,ALLIS-CHALMERS $ 
uydro-Turbine Division 
Box 712 
York 

.Pennsylvania 17405 
U.S.A. 

.,Phone: 7177923511 

Manufacture a range of standardised hydroelectric generating units, 
all intended for use-with heads of up to 15m (50ft). All unit4 ,are 
horizontal shaft propeller turbines’and outputs offrom 50 to.50,OOOkW 
can be catered for. Obviously all but the smaller systems in this range 
are outside the general power range considered by this Guide, so only 
the smallest models in this range of ten sikes are included (the remaining 
sizes go up to 3000mni 0). _. 

Fot”these models the following parameters apply (approx. figures). 

‘Allis-Chalmers Geserating Unit 

8 
I 

Runner diameter 

750mm 
1000mm 
1250mm . 

Head range Flow range PO wer range 
4 

2-3.5m3/s 2-15m 
2-15m 3-6 m3/s 

30- 400kW : / 
50- 700kW ‘1 I ‘* 

2-1 5m ‘, 5-9 .m3/s 80-I OOOkW 

ABBOFORS-NOHAB Telex: 42084 
S-461 01 Trollt&an Cables: Nohab ’ 
Sweden .I Phone: 0520 18000 

A range of horizontal and vertical turbines with power 
outputs ranging from l$lOkW, to 2OOOk.W. Runner dia- 
meters vary between 7qOOmm and 2000mm for heads 
from 5m to 25m. Units are supljlied complete with 
alternator and switch gear. 

i3RlAU S.A. 
B. P. 43 
37009 Tours Cedex , 
France 

’ Telex: 750729 F 

,’ Phone: (47) 6,148 17 
/’ /- ,’ 

Manufacture a packaged low head turbine/generator 
system with outputs in the rarige 4 to 5OkVA. Either 
Francis or Propeller type runners are ,used, depending 
on head. *- 

Performance envelope as follows: 
Heads: from 2+to 20m (6 t@Oft) ,i 

Flows: (from 200fodO~~I/s (7 to 140ft3/s):, 
They quote a’;;le of thuinb for esiimatifg the Gower 

of their system.& follawrz 

P(k& = -$j&- Q (l/s).-HJm) 

A self-regulating brushless alternator is used, three- 
‘phase wjth output at 5OOW at a choice of 50 or 60Hz. 

d 

,/-,, 

, . . . 

Briay Hydr’o Electric Unit’ . ,, :.A, , I 
-., . . . .._... il 

( *.- , .’ 
I ,I/ I%’ 
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CANYON INDUSTRIES 
5346 Mosquito Lake Road 
Deming 
Washington 98244 
U.S.A. 

Manufacture a miniature low head package turbine 
system called “Hydromite”. The turbine. and generator 
are integrated and designed for easy connection to a 4in 
(100mm) PVC$ABS standard plastic pipeline. 

The output is at low voltage and can be used /n con- 
junction with a storage battery bank. The performance 
envelope lies within.the following limits: 

Head: 8 to 34ft (2.4 to 10.4m) 
/’ 

Flow: 22 to 34ft3/.min (0.6 to 1 m3/min) / 
Power: 50 to 750 watts 

/’ 

The system is so small that its shipping weight is only 
48lb (22kg): 

Hydromite Hydromite W/55 Amp Alternator 
i 3 

DREESg 9 . &mbH 
4760 Werl estf. 

PO&a&‘43 
Ger&n+ ’ ’ 

Telex: 8 421 404 

dres d 
Cables: Dreesco ” 
.’ 0 Werl ! 
Phone: 02922 

5071172 

-. &lan$facturers of a range of hydro-electric systems 
from small micro plants to full size hydroelectric stations., 
The range included Kaplan turbines, Fra_ncisSpiral turbines, 
and Pelton turbines. 

4. 

GlLBiRT GILKES & GORDON Telex: 65125 
LTD Cables: Gilkes 
Kendal Kendal 
Cumbtia LA9 7BZ I Phone: 0539.20028 ’ 
U.K. 

.i) 

Long established manufacturers (over 100 years) of a 
wide range of different types of turbine. 

e 

‘Hydec’ Range 

Small relatively low-cost, one or two jet Turgo impulse 
wheel with belt driven governor: 

Net head: 30 to 300ft (IO to 100m) 
Output (shaft): 19 to 200 b.h.p. 
.No”minal electrical outputs: 10, 25 and 50kW 

j 

!V . 

Spiral cased francis turbines f&small outputs 
1 

This series abe usually fitted with oil pressure governors”to 
adjust the iibg of gates built into the turbine casing. I 

Power range: 100 to 150 b.h.p. ! 
Heads: 2$ to 2OOft (7.5 to 60m) ” 

Open type, d antis turbines 

r J%isseries-i- usually fitted with oil pressuri governors to 
vanes surrounding the runner. Runner sizes vary from 
6in (150mm) up to 60in (i500mm). 

Pelton Wheels and water motors 

A wide selection of Pelton’wheels is available, the smaller 
sizes being generally intended for use in wat E% motors for 
use from ship’s pressure mains (Butterworth line). 

-Water motors based on Pelton, Turgo, Francis and 
Propeller runners are available designed to operate at 
water pressures from 30lb/in* (2 bar) up to 150lb/in* 
(IO bar). The Axial Flow (propeller) motors operate at 
low pressures of Ilb/in* (0.1 bar) up to 13lb/in* (0.9 bar); 

. all these pressures being “gauge” pressures. 
The power range covered by the various water motors 

ove’r their permissible pressure range is from 0.1 up to 
42 b.h.p. (0.1 to 29kW). Obviously water motors c&Id 
be applied for electricity generation. 

Larger turbines 

A comprehensive selection of large turbines-with muiti- 
megawatt capability 1; also available from this manu- 
facturer. 
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INDEPENDENT POWER Y ’ Phoie: 406,847 2315 
1 . 

DEVELOPER: INC. _. . 

Bbx 1467-‘. . 
\ . 

Nox’on 
Montana 59853 , -:T .-, . 

U.S.A. 4 . - 
D 1 

Manufacturers of a range ,of small turbines- and distiibutors of a 
variety of other sma‘ll-scale power equipment including bunlite wind 
generato,rs’storage battkries and inverters. - 

Two typei’bf turb,ine are q.ffeced,‘a high head 3hp maximum Pelton . 
wheel (min. head 6Oft or 20~) and a low-head 6hp maximum propeller’ 
turbine for hepads from Sf&to 60ft (2m to 20m).‘Bbth’are quite’small 
units with dire;t coupkgd 32V’ generators. The.system is intended for 
use i’n cdtijunctton with a battery Pank &nd irivertei’to provide con- 
siderably high& peak power “surges than tthe generator can provide ’ . 
oh its own; for example’s peak output’of 3kW, 6kW; 9kW, o$12kW 
ca$ be provided by units rated for &tinuous outputs of 3OOW, 7OOW, 
1700W ad .85OOW respectively, Monthly ou\buts from these systems 

I 

would be 2OOkWh. 500kWh, 12aOkWb, a;d 6000kWh Fesp&tively. I ‘a 
The output is converted from., 32V d.c. to 115V, 6OHz a,c. by an 

\?, ,.: 
_ ‘. 

inverter. .3 a< ’ ’ 
. \c 

‘- , I.P.D. Impulse T&bin& 
The system is made to high specifications and cpmes ,w@h a two year 

warranty. . ‘. ~ i 

I.P.D. also offer custom designed larger systems (Isinn Ppltnn whwl- 
d 

l ’ 

with outputs up to as much as 1000 b.h’.p. 

I :/ 

, .-. 

“; 1 

I 
. . 
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I.P.D. Hydroelectric Installation 

. Performance details 
(Selected.heads showing mi,n. and ma’x 

Heady ’ Flow CO” ti”“ous’ 
ft. m gall/m/n m3j/hr pq.wer 

: i. .L. 

4; 0 14 15. 4.1 102 

80 24 IO 2.7 119 
’ 80 24 25 ’ p 6.8 3q1 

11 3.0 168 
27 7.4 417 
34 .. 

44 
1.1 100 
9.3 826 

4 1.1 109 
37 10.1 I.1015 

5 1.4 172 
43 n 11.7 1484 

6 1.6 = 258 ~ 
46 12.5 1981 

power 

kWh/ 

month 

74 
86 

161 .49 
161 49 . 
184 56’ 
184 56 
230 70 

. 230 70 
288 .a8 
288 88 

. flow) 

Monthly 

4P r.ti 
. . 

Model 

216 . . 
* 120 . . 

300 . . 
72 . . 

594 

: p& 4P’;A D 

123 *:: 
1168 . . 

185 . 
. 1426 ..,, 

j 

/ 
Y 

,. ‘-. 

_ i 

I . 
b 

I 
“i 

a 

ELEKTRO GMBH Telex; 76-299 Elektro 
St Gallerstrasse 27 0 q. 
8400 Winterthur 
Sw$erlsnd ‘;‘ ,.-,.,, + 

5 

Moq’el Tipe of Turbine Head Flow Geneiator ’ ’ ,, 
222 Pelton turbine 20-jOm 0.5-Z /set W50 50 to 400 W 
222 Pelton turbine 40-l 20m l-3 /set 
Bu 242 Francis turbin$ 

W250’200 to 1500 W ,. . ; *’ 
a-20m 1 O-30 I/s&2 U286 500 to 2000 w 1 ,I 

542,548 Pelton turbine . . lfIO-2‘40m 15-30 I/set 258 IO to 25W . 
I ‘h,,, I” % . 

’ 
. . iv* 1 ‘x 

t 
_ : i ::,,, ._ I 31’ = / 



Peltom Wheel and Electronic Controller 

EVANS ENGINEERING 
Land & Leisure (Ser;vices) Ltd 
Priory Lane . 
St. Thomas 
Lauvceston PLI 5 8DQ 
Cornwall 
U.K. 

Phone: 0566 3982 

^ 

,. 

This company acts as building contractors for micro:hydro stations 
in the U.K. and as consultants to the Intermediate Technology Develop: 
ment Group (see Section 9).* / 

Prodticts offered are: ’ ’ 
, :’ ;. 

,/’ 

1. Simple bare-shaft turbines of up to 5 b.h.p. 
2. Packaged reaction and impulse turbines with brushless alternatbrs 

and qqmpletely~electronic.controllers of up‘to IPOkW. 
3. Electrenid control ucits applicable to any other’ turbine using the 

logd &ntrol concept (involving a ballast circuit)‘.‘ 
4. Instrument and control panels made to order. a ’ 

. 5. Simple and duplex hydraulic rams (Hydrams) for pumping water. 
6. Plywood/GRq tanks, sluice units; etc. 
7. Recogditioned sgcond-hand turbines of various sizes. 

\ 1 

I 

/ 

JYOTI LIMITED Telex:~ 0175-214 
Industrial Area 
P.O. Chemical Industries 
Baroda 390 003 
India 

Cables: Jyotipumps 
PhSne: 835218641 r 

A rang& of turbines suitable for gen 
IOOkW where medium heads are availabl 
larger units for higher head installations. 

%WMicro-Hyde/ Units (Francis turbi 

power from 25kW to . 
e group also produces I, r , 

Head Flow 

. 3m (lvft)- 205 I/s (7.2!jft3/s) 
cm (2Oft) 150 I/S (5.2aft3/5) 
9m (3Oft) ’ . 93 iis (3.2aft3js) ‘j 
12m (4Oft) 73 I/s (2.6f;3/s) 

e 
IOkWMicro-,-lydel Units (Francis turbine vertical shaft) 1 
6m (2Oft)’ 256 I/s (9.05ft3/s) 
9m (3CSft) 1 lo I/s (&oftS/s) 

. 

12m (40ft) 133 l/s (4.69ft3/s) P 

-XkWMicro-Hyde/ Units [Turgo type impulse wheel, hc&ontal shift) ’ 
60m (197ft) 70 I/s (2.5ftQ) 

. I 

1309 (425ft) ) 31 I/s (l.lf$/s) 

0 

Micro-hydeI Units 
_ 

‘3 
. 

Manufacturers of a range of turbines from micto ta large multi- 
megawatt unitf. The small sys$emsconsist of propeller turbines available 
for either vertical or hr$zohtaI-+aft installation as follows: , 

Type SH Watei Turbine 
Runner diameters = 0.7,0.9, 1 .I 5 and 1.5m 
Heads = 4to 25m L 
Flow rates = 1 to 15m3/s 
Oumuts = 50.to 1800kW . 

I s These ‘units generally are suppIied@to’jeed a larger.irid &tern 
through an a.c. asynchronous generator and therefo’re are nonLadjustable 
bLt a version with ‘adjustable blades controlled by thB upstr$am%wate: 
level js also available. _ 
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JAMES ~EFFEL & 
COMPANY 
Springfield 
Ohio 45501 
U.S.A. s 

Cables: Leffel Springfield Ohio 
’ Phone: 5133236431 

-.’ 

. . 

Long-established manufacturers of water turbines (since 1862). Current 
production ranges from units having outpats of 5000hp down to quite small 
machines coming within the scope of this guide. The mainsmall machines are 
the Hoppes hydroelectric system, the Samson turbine and a very small unit 
intended for laboraton/ t&with either a min’iature Francis or a propeller 
runner. 

Hoppes Hydroelectric Units (integral turbine and generator sets’) 

Nominal elect. ~ini?num Maximum 0 Penstock 
power output head & head & diameter for’ 

.: Corres. flow corres. flow f[o w range 
0.5kW (dc. only) 8ft’ .104cfm 12fi 66cfm 12in to 6in 
l.OkW 8-190 25 68 ’ ’ 12 6 
2.0kW 8 330 25 110 16 6 
3.0kW j 8 470 25 158 18” 10 
5.0kW 8 760 25. 260 ‘20 12 

YI 

1.5kW 11 800 25 380 20 16. r c 

1 O.OkW . 12 980 25 480 20 16 * _ 

Standard electrical’ rating is 3-phase,,GOHz at 120, 240,or 480V b,ut also v 

,available at 50Ht. * 

Improved VerticalSampsorr Turbine (turbine,supplied with vertical shift) c ; 
Model Min. head & corres. power ’ Max. head & corres. power Pen- i 

flow-rate & speed . ‘f/o w-ra te & speed - stock 

ft hp cfm rpm. ft hp cfm rpm dia. 

. 175 3 1.1 . -252 161 26 ‘29.5. * 741 474 ‘24in l----- .’ 

17D 3 1.5 328 161 26 - 38,s 967 
l7C 3- 2.0 433 161 26 50.7 

474,., 26 
1273 ,474 28 

178 3 2.4 , ‘533 161 26 62.6 1571 474 30 
. 

-_ ’ L 
17A 3 3.2 697 161 26 81.9. - 

2053 474 36 
*- _. 

, t 
20 3 4.2 914 140 26 1.07.0 2691 -1 -~ 

415 42 
0 

23 3 5.5 1209 127 26 141.0 
3559 361 48 

: , 

26 3 
ii 

1545 108 26 180.0 .4549 319 54 
30 3 ’ ‘ 

12:8 
2057 94 26 241.0 6056 276 60 

35 ‘3 2789 81. 26 327.0 ‘237 8210 72 
40 3 16.8 3657 70 26 .. 
i15 3 4629 , 63 26 .428.0 542 

10767 207 84 
2i.2 ‘-13626 184 96 . 

.y- i ” 11 

56 3 26.2 5714 56 26 ~-669. 16822 -166 108 * 
56 3 3%?.9- ~-7169 -5O- 26 839 21102’ 

,- . 
148 120 v , 

62 3 46.3 8787 45 26 a_ 
r 

1030 25868 134 v 
68 ,3 48.5 10570 41 .I. 26 1238 31-1.15 122 . 
74 l 3 57.5 12517 38‘ 26 1466 .36848 112 

Laboratory Model Hydraulic Turbines 
l.- L 

. ; . . ,, 

Turbine Model No 4W supplied with a 4in Francis and 4in propellerrunner, * 
** 
Head (ft) 

.x 

f-v /pm : Discharge &c. 5 cu. ft. ‘- \ 
5 .29 990 ’ .685 I, ‘ 
7 .50 . 1170 . * .810 ’ ~. 

_ IO .83 1390 , .972 
12 1.10 1530 i .050 

’ 1.5 1.50 1712 .- 1.160 
17 ” 1.81 ‘1822 -1 .230 , 
20 2.34 1977 1.325 - 

- 

1 

c 

-, 
; 

4. 

I 

. 4 

* 1)( L* 

, ** *. 

- . .jl 

c ._ 
, 1 Leffel Turbine.,. :. ! “? 

i ‘.,;. 4,. 7.. ‘, :, ,, . : *‘. , \ : , ,I ‘, + ‘, ,‘. ,.. . -, ,.: : 

;, ji;., ;;_: ‘1: -,:.. 
” f, 

,_.. “,, ‘;;,‘,,,: .,’ ;,r .,,/, I:,::‘: ;~;~.,;~\ *;I.. ,‘,:“I ;j “,;, :J: ;, ;;,<~~y.‘~‘;,‘.‘~~~’ is:: :.’ -1; ,:;::,:; ;(:.g;. ‘:., 
.:.i: ‘., I. : :I ,j’ .,, 

;<,:t,.. 7% ,, 
_‘, ..: I 

,‘;--. ,-.; a,.:’ ,,; ,.* 1” 
., ‘,.‘d.; : ;_ ::..:.. : :1-. 2: .,: ,, 
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MASCHINENFABRIK 
KESSLER GmbH 
Ac3151 St. Polten 
,St. Georgen 
Austria 

\ 
\,\ Telex: 015652 

” ’ Cjbles: Turbinekossler 
(0 27 46) 82 72 Pkyne: 

>\ \\ \ 

Manufacturers of two types of small scale hydro- 
electric sets, one with a horizontal shaft and the other 
with a vertical shaft configuration. Both systems are fully 
integrated generating systems. Outputs vary from 12kVA 
at 20m head and 70 I/s flow up to 1250kVA”gt 100m 
head and 1270 I/s flow. Outputs of 400/23lV 50Hz are 
normally supplied, but can be varied to order. 

The company also designs/manufactures/installs larger 
Impulse, Francis and”kaplan turbines of up to 50MW. 

. Lj 

‘. 

7 
IL-/+---.: 

12 Turbbgenerator Set 
.” ’ 

SMALL HYDROELECTRIC 
SYSTEMS. 
P.O. Box 124 j 
‘Custer v- 
Washington 98240 
U.S.A. 

Phone: *206 366 
* 7203 

Supply small impulse (Pelton) *hydroelectric systems 
producing 5kW to 25kW from heads of 50ft to 350ft. 
The turbjnes are fitted with a Lima brushless alternator 
mounted on top of the turbine casing. 

Peltex Unit 

THE NATURAL ENER%Y 
CENTRE * 

, Telex: 21887 
MONCO G 

161 Clarenbce Street Phone: 01 549 
Kingston upQn Thames . 

588819 
Surrey KTI IQT 
U.K. 

.Distributors‘of a variety of power producin 
from numerous sources. A uniq’ue item is t r 

equipment 
e Aquady’n 

12V charger. This is a small electric generator designed for 
charging the batteries and running electrical systems on 
yachts and small boats,; it“is capable of continuously 
running a small refrigerator, an automatic pilot and‘“for 
trickle charging batteries, running general lighting, etc. 

Power is produceb by a prqg&&+&ie+ii-ii-rfhi$Zm 
under, the hpat and which drives a generator using the 
kinetic energy of the passjng water. If could equally be 
immersed .in the current of a river or stream as a free- 
stream turbine. 

The only maintenance required is one oil change 
annually. Wei.ght is 20kg and output is 15 amp at 12 volt 
with a 5kt current. 

., . _.~ ,..: _ 

9 

:-% : . / 
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15 Amp/l ZV Aquadyn ., 

OSSBERGER- ’ Telex: 06 24672 
TURBI’NENFABRIK Phone: 09141 
D-8832 Weissenberg 

-4 i 
.- \ 409112 

Postfach 425 (I 

Bayern * I 

German Fed&l Republic 

Manufacturecs of a range of Mitchell (Banki) &ossjflow 
turbines. Units ;are selfcontained, automatic, hydroelectrjc 
generating sets which only need be shut down once a $ea( 
for an oil change and a grease. The units have automatically 
controlled.output to cope with varying loads. 

Pqwer range .L 1 kW to 1 OOOkW 
Head range = IOft (3m) to 800ft (240m) 
Flow range = 1 ft3/s (0.03m3/s to 250ft3/s (7m3/s) 

A questionnaire is available for prospective customers. 

1. Casing 
2. Guide vanes 
3. Rotor, 
4. Main bearing 
5. Corner casing 
6. Air inlet valve 
7. Draft tube 
8. Reducer 

Ossberger Turbine 
., 
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.NORTHERN WATERPOWER 
INC 
P.O. Box49 
Harrisville 
New Hampshire.03450 
U.S.A. 
NIAGARA WATERWHEELS 
LTD 
706 East Main Street 
Welland 

‘~ Ontario L3B 3Y4 
Canada 

Telex: 710 366 
6762 

Phone: 603 827 
3367 

‘, rI’ 

Phone: 416 734, 
7418 

f 

These two related companies supply six models of horizontal- 
axis axial flow prbpeller turbine package, with outputs in the 20 to 
300kW range. 1 

The turbines incorporate a high specific speed runner with-a% it?lEt- 
butterfly valve which is normally hand operated (motor operation 
optional). Flow control is by radial guide vanes actuated bi/ servo 
motor controlled either by electro-hydraulic speed sensing or ,by 
tachometer relay governing, (the latter being fpr use when paralleled 
with larger systems). 57 

Typical performance envelope for these models is:- 

Northern Waterpower Turbine 
and Generator Set 

Head range: 10 to 6Oft 3 to 20m 
Flow range: 10 to 1 00ft3/s 0.3 to 3m3/s 

Larger versions with outputs of up to 500kW at heads up to 30m are 
also available. 

\ 

W&-WARD MOULDINGS 
LTD 
Greenhill Works . 
Delaware Roa 
Gunnislake -y 

Cornwall 
U.K. 

Phone: Gunnislake (0822) 832120 

_. 

Manufacturers of fibreglass water wheels to order. Units can be. 
overshot or breast wheels with diameters of 8ft. 16ft, and 20ft. Wheels 
can be built to any width and<:& be shipbed in sections and erected 
on site. 

Typical power outputs as follows: 
5 

Diameter -’ Width 

8ft (2.4m) 2.5ft (0.76m) 
16ft (4.8m) 3.0ft (0.91m) 
20ft (6.0m) 4.5ft (1.4m) 

Nominal Power (ma@ 
a! 6-b.h.& = 

25 b.h.p. 
f 3‘5’b.h.p. 

Hydro-Mechanical and Fknping Sj&krs--~~~ -._ 

CECOCO CHUO BOEKI 
GOSHI KAISHA 
P-0. Box 8 
lbaraki 
Osakafu 
Japan 567 

Cables:, Cecoco lbaraki 
1 Phone: (0726) (22) 2442-3~ 

The Ce-Co-Co Hydro-Hi-Lift series of hydraulic ram pumps can lift 
water up to fifty times the head available from the driving tiater source. 
Minimum driving head of 0.5m is necessary. 

Pump Type No. No. 1 No. 2 @JO. 3 No. 4 No. 6 No. 8 
Outputs at: 
4X drive head 10 22 38 85 200 400 Vmin 
8X drive head 5 11 20 43 100 200I/min Ce-Co-Co Hydro-Hi-Lift Pump 
15X drive he$d 2 5 9 23 55 1.00 I/min 
Driving flow 25 SO. 150 300 600 12OOVmin \ I 

Supply pipe dia. 40, 50 . 75 100, 150 200 mm : 
.n ” I’ ‘\ \ 

, 0 \ 
‘\ 

0, \ - ;, _’ ?a .I-. \, 



JOHN BL’AKE LTD 
Royal Works 
P;O. Box 43 
ClaytonAe-Moors 
Accrington 
Lanes. 885 5LP j- 

I U.K. 

Telex: 63242 
Cables: Rams Accrington 
Phone: (0254) 35441 

4 

A long establish ‘d manufacturer of a range of hydraulic ram pumps, 
as follows. 

Size of Hydram i 1 2 3 3% 4 5X 6X ?Y 6Y 
Driving flow rom 7 12 27 45 68 136 180 136 180 
r.equired (I/min) to 168 25 55 96 137 270 410 270 410 
Max delivery 
height poss. m 150 150 120 120 120 105 105’105 105 -----_. 

. 

Quantity of water raised in litres per 24 hours for each litre per 
minute of driving flow, for different delivery heads and driving water 
heads: 

Delivery head (ml 10 30 60 100 125 

Driving head (ml 

Blake’s Hydram 1 65 
2 156 
4 

‘. 8 
16 

‘BRIAU S.A. 
B.P. 43 
37009 fours Cedex 
France ’ 

Telex: 750729 F 
Phone: (47) 61 38 I7 

This company manufactures a range of 8 models of hydraulic ram 
in addition to small turbines, windmills, etc. 

Output in % for water-fall height > 1,50 m ’ 
For lower height: consult BRIAU SA. 

Type I Absorbed Ratio of delivery head 

flow in to fall height Pipe sizes 

Urnin 4 6 8 7 0 12 15 20 Drive. Delivery 

Al 4to 7 50 54 54 48 40 30 12 2Oi27 15121 
82 8to 15 52 56 56 50 44 33 16 26134 20127 
c3 15to’ 25 55 59 59 54 48 37 20 33142 20127 
Do3A 25to 45 55 60 60 55 49 38 22 40149 261.34 
D4 45 to 80 58 63 63 60 55 47 30 50160 33142 
E6 80to 160 60 65 Glow : 65 64 60 55 42 66176 33142 25dto 450 * 63 68 68 66 64 

59 46 100 50160 
J12 750 to 1200 6570 7069686050 150 80 

Calculation of Ram-flnw 
q: delivered flow in Ilmin 
Q: absorbed flow by the ram in I/min 
fh: fall height in m 
De delivery height in m 

U’ 
19.5 

53 19.5 
115 53 23 16 

125 69 55 
250 156 110 

- 

Briau Hydram 

Example 

Q: 50 I/min 
fh: 4m 
DH: 32 m 

“: output !n % according to the above taklle I 

Ratio DH = 32 = 8 output = 63% 

% 4 

Effective flow: q = 50 x 4 x 63% = 4 Ilmin . 
32 4 75 . 



GREEN&CARTERLTD Phone: (0962) 880846 
Vulcan Iron :“rrorks 
Kingstbortliy 
Nr. Winchester 
HantpS023 7QF 
U.K. 

Manufacturers of the Vulcan series of hydraulic ram pumps (Hydrams) 
for over 56 ye&. Capable 6f pumping water driven by as small a fall of 
water as 2’/2ft.‘(0,75m) and of delivering water to heights of 400ft 
(122m). Speciaj rams delivering up to 1 OOOft (3OOni) to special order. 

Model No. 

(Drive pipe 

diam. (in.) 

1% 

1 !‘G 
2 
2% 
3 
4 

Driving Flow 
(Imp. gall/min) 

-v 

1to 4 
2to 6 
5to 10 
8 to 25 

12to 30 
20to 45 

Diameter of Delivery flow 

delivery pipe in 24 hours 

linl (mm I (Imp. 9311) 

=/a 22 100 to 600 
74% 22 400 to 1000 

1 

‘;.F.“ 

z 600 to 2000 
1 750to 3000 
15 25 1000t0 5000 
12 30. 2000t010000 

6.7 50 to lob 2 50 6000 to 30000 i Vulcan Hydraulic Ram 

-+ k-&&A ” 
0 punp “I’, qh-al 40, 1,; 

PLATA POWER LTD Cables: Nesp’at ’ 
Make P.O. Box 221 Phone: 78 894 

6 ,rrpe(lus each mth 8 blades 

The Plata Pump 380 

B 

< 

1 

. !I 

.x* ,a- . 

c 

-4 

k. 

_. 

- 

bunedin . 
‘New Zealand < . 

This new water-powered pumping system, developeq in New Zealand 
consists of a plastic tube with a series of propellers Imounted on a shaft 
inside it. It can operate 0.n very low heads of water from 9in (0.23m) 

_ up to 2ft (0.6m) sod operates best when’the tube is running ohly half 
full with water. Th‘e shaft drives a choice of %in or l%in pumps (20mm 
or 40wm pumps), . 

Performance ekvelope: 

Driving flow required: 0.5ft3/s (0.014m3/s) up to 3ft% (0.085m3/s). 
Head<Jrange for delivery: up to 125ft (38m) with l%in pump; up to 

300ft (90m) with 3in pump. 
Outputs (typical): 68 gall/hr at loft head or 16 gall/hr-at 3OOft 

head, with 2ft3/s driving flow and 15in driving fall (%I pump). 316 gall/ 
hr at IOft head and 53 gall/hr,at IOOft head with rft3/s driving flow 
and 15in driving head (1 X pump). 

Although the Plata Pump performs a similar function to a Hydram, 
it can operate with a much greater driving to delivery head ra’tio and it 
can also usefully liandle much largel- driving volumes of water than 
most ram pumps. 
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STOVES AND WATE’R HEATERS 
HEAT PUMPS AND REGENERATORS 

METHANE DIGESTERS 
BURNERS&STEAM RAISING PL’ANT 

GASIFICATION PLAljlT - 
E 

“Bio-mass” is modern jargon for the oldest human energy 
resource. It means biologically derived material of any 
kind, all of which is potentially useful as: a source of 
heat energy, since life on Earth is based on combustible 
compounds of carbon. The chain of life begins with 
photosynthesis, or the use of solar energy by plant life to , 
synthesise organic matter from atmospheric carbon dioxi,de 
and water, and other life-forms in tuin depend on this 
starting point in their food chain. 

Dried organic matter is invariably capable of being 
burnt and the heat “produced in this process represents 
released solar energy stored chemically. One of the main, , 
end-products of this combus$ion or, oxidation is-carbon 
dioxide; which is returned to the atmosphere. Fuels such 
as petroleum and coal consist of fossilised re+aPhs of 
ancient bio-mass. They are a more concentrated energy 
source, since the fossilisation process effectively com- 
presses the combustible components of the original wood 
or marine qrganisms’irr,to a denser form. 

The main,forms of bio-m.ass in general use are of course 
wood, (and its derivatives such as charcoal) and dried 
animal dung. It is not generally realised dy the minority. 
of the human race within the world’s moneyed economy 
(whether they are in so-called “developed” or “developing” 
countries) how important non-commercial or semi- 
commercial fuels are to the world’s rural poor. Between 

.50 and 60 per cent of all people in the world spend: a 
significant ‘proportion of their time gathering twigs and 
firewood or drying the dung of their animals to prbvide 
for their basic energy needs such as cooking their food. 

,Although the energy consumption of individual families 
,in this way issmall compared with the energy consumption 
of families in industrialis$ societies, the total firewood, 
charcoal and dung energy consumption for more than 
2,000,000,000 people is of course substantial. It is hard. 
for energy statisticians” to obtain reliable figures, since 
gathered firewood is not regist,&ed by governments in the 

‘same Lvay as commercial fuels, but a number of studies 
have been made. For example, using FAO figures; Earl’ 
has shown that world energy consumption in 1970, given 
in millions of tonnes of coal equivalent (MTCE) was as 
follows: 

World Energy Consumption in 1970 in MTCE 

Coal 

Oil 

Gas 
Uranium 

Hydro 

2419 

2850 
1418 

10 
150 

Geothermal 1 

Wood 487 
Dung 90 i 

Agricultural 

wastes IO 

TOTAL ‘ 7435 

In other words, wood and dung bombustion accounted 
for an energy consumption equivalent to more than one 
fifth of the world’s total oil consumption in that year and 
nearly four times the worl’d’s total hydra-electric output.’ 
Nuclear power, the greatest absorber of energy R&D 
expenditure in the industrialised world, is not in the 
running by comparisbn. * 

Earl also shows in the same reference that the popu- 
lations of certain co&tries are heavily dependent on 
wood and dung for their fuel requirements. T!e table 
on the following page illustrates this by contrasting 
selected non-industrialised and industrialised countries. 

As far as dung consumpti.on is concerned, India is 
almost certainly the primary consumer. Serious studies2 
have shown that dung cpnsumption in India in 1972 was 
approximately 1 O~,OOO,OOO tonnes which-is the equivalent 
of 58MTCE in heating value. \ 1 

* 
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Consumption of Fuel Wood Energy in Selected Countries 

CourJtry Energy consumption 

per capita from 

all sources (1973) 

(kg coal eqqivalent) 

Ma,lawi 376 
Nepal 259 
Tanzania 1042 
India 2?‘4 
Kenya 447 
Nioeria 480 
-Zambia_. ...*- _ _ _--- 9,oo 
Brazil 1176 
Libya i e 569 
Algeria - 479 
USSR 4356 
UK 5143 -.. -- 
France 3570 
USA 10817 ” 

Unfortunately, the main users of these energy resources 
are’ in the poorest section of the human community, 
precisely the section with the highest rate of population 
growth. Hence there is a severe crisis developing as demand 
for subsistence fuels exceeds supply in very many parts 
of the world. There is often a narrow gap between a 
sustainable ,rate of firewood collection and the catas- 
trophic removal of vegetation followed .by desertification 
which occurs when excessive demands are made. Dung is 
of course far better if used as a fertiliser’rather than as a 
fuel, so that the continued use of dung as a fuel is causing 
severe deterioration of the quality of the soil for agri- 
culture or replanting of trees and is therefore contributing 
to the problem. The-socalled “oil crisis” which afflicts 
the wealthy is,nothing by comparison with the “firewood 
crisis” that is beginning to afflict the poor. 

Fortunately in the longer term there are good pos- 
sibilities for alleviating the subsistence fuel crisis by a 
two-pronged attack; firstly the existing methods \of 
combustion are invariably highly inefficient and low-cost 
more efficient burners could greatly reduce demand; 
secondly, the managed cultivation of fuel crops could add 
to the available supply, but this approach would only be 
economically viable given more efficient usage. In ‘the 
short term there is little hope because of the magnitude 
of the problem and the severe neglect of the necessary 
technology. Here we have the world’s fourth largest 
existing energy resource absorbing a negligible proportion 
of development effort compared with other much less 
significant energy conversion processes of value to the 
wealthier sections of the humah race (whether they are in 
rich or poor countries). What R&D effort there is at 
present is .mainly aimed at re-introducing wood fuel (or 
other solid fuels) into the wealthier sections of the com- 
munity as a petroleum substitute, and is therefore moti- 
vated by the oil crisis of the “rich” rather than the wood 
crisis of the “poor”. 

Inevitably, most of the devices listed in this section, 
being commercial products, have been developed with 
other markets than the poorer half of humanity in mind, 
but nevertheless some may well’fin,d application in areas 
where they are not,to be found at present. Other sections 
of this Guide, including Section 10 on information 
sources, consultants and R&D institutions wjll point to 
lower cost “noncommercial” devices (such as mud stoves) 
that could usefully be applied under various development 
and extension schemes in areas where subsistence fuels are 
proving to be in short supply. There are also other methods 
than direct ‘burning by which bio-mass may be utilised, 
involving a variety of processes, and there are of course *. 
numerous alternative bio-mass, fuels which can compete. 

Fuel wood energy 

consumption per 

capita f 1973) 

(kg coal equivalent) 

335 
248 
999 

83 e 
299 
435 
391 ( 

Percentage of ’ 

fyel wood based 

energy I’ 

(%I 

89 
96 
96 
30 
67 
91 
43 

695 - 59 
* a7 15 

9 2 
157 4 

4 0 
52 1 
43 0 

with the main fossil fuels of oil and coal. 
As far as heat production is concerned, the relative 

merits of various fuels are perhaps. best summarised in 
terms of the calorific values or total heat released when 
they are bu s; t. These can be expressed in terms of theid 
weight or ‘the r volume, or for that matter, when sufficient 

f data are available, In terms of their cost. The commonly 
used SI unit of heat is the MJ (Mega-joule) which is equal 
to 0.278kWh’ (kilowatt-hours), or 950 BTU (British 
Thermal Unit), or 0.0095 therms, or for that matter 
0.373 hp-h (horsepower-hour), and the Relative energy 
density of various fossil and bio-mass fuels is given in the 
table on the following page. 
Also of interest is the productivity of various bio-mass 
fuels. Obviously this depends considerably on factors 
such as location, soil quality, etc. The most productive 
areas:for photosynthetic material are the forested re ions; 
agricultural land is generally less than half as produc ‘ve \ 
in terms o’f bio-mass production. Earl (ibid) quotes 
the following perannum rates: 

Photosynthetic Carbon ,Produdtion Rates 

Type of land Net primary Total world annual * 

production natural production 

(tonne/ha) (giga-tonnes) 

A. Forest i 

temperate deciduous 10 8.0 
conifer and mixed 6 9.0 , 
temperate rain forest 12 1.2 ‘( 
tropical rain forest 15 15.0 
dry woodlands 2 2.8 = 36.0 GT 

8. Non-forest 

agricultural 4 6.0 (manmade) 
grasslands ’ 3 7.8 . 
tundra 1 I.2 
deserts 1 3.2 = I& GT 

Total: 54.2 x log tonnes 

*total fixed carbon, including leaves, grass, roots, barks, etc. 

Also given is the small proportion of this natural 
resource that is utilised (1970 figures); 6,700 million 
tonnes of coal equivalent just rots each year! ,. 

Clearly the firewood energy crisis is a crisis,,of geo- 
graphy; there is a considerable surplus of firewood available 
in regions other than where it is currently needed. Indeed 
the heat v%lue of the unused fraction of the annual 
increment, at some 6,700 MTCE represerdts an energy 
sGrplus!pf around 90% of the world’s total energy con- 
sumption in 1970. Which is not to say it cobId all be 
used, much of this wood would need more energy in its 

/’ 
I, 
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i Relative Heat Value of Various Fuels (Approkplati Values) 

Calorific value/unit wt. Calorific value/unit vol. 
I’ I-- -fMJ/kg) (B TlJ/lb) fMJ/m3J iB TU/‘fi-?J 

A: Fossil fuels ’ ‘ 

‘~ 
.- 

petrol/gasoline 44 19,000 32,000 . 860,000 
fuel oil 44 19,000 39,000 1.050.000 

paraffin/kerosine 45 19,500 ‘, 
diesel/gas oil 

36,000 970,000 
46 : 20,000 

coal,tar/asphalt 
38,000 1,020,000 

40 17,000 J 40,800 1,100,000 . 
anthracite coai 35 15,000 56,000 1,500,006 
bituminous coal 33 14,000’ 
lignite (brown) coa_L+-39 

42,909 ~,150,000 
1 .?,fWXl- .-. - - 37;5oB-------nrm;ouo- 

CJL 20. _ 9,000 
-~-~&-r 

1 b.200 ‘490,000 

28 12,000 1 22,400 
natural gas (methane) 

600,000 
.56 2@,000 40” 

coal gas (methane) 
1,020 

9 4,000 20”. 490 
propane (cylinder gas) 

‘ 
48 21,000. _ 9a* 

butane (cylinder gas) 
2,400 

47 20,000 120* 

B? Bio-Mass fuels 

3,100 
e 

wood (oak) , 18 8,000 
wood (pine) 

14,400 390,000 
20 9,000 1 

wood (acacia) 
o,ooo- 270,000 

16 7,000 
charcoal 

11,000 300,000 
28 13,000 

sunflower stalks 
11,000 300,000 

‘. 20 9,000 
wheat straw 

10,000 270,000 
18 8,000 - - _ 

beef cattle manure 14 6,000 .-. .- - 
methanol (methyl alcohol) 20 8,600 I 

19,000 
ethanol (ethyl alcohol) 

590,000 
28 : 12,000 28,000 ’ 

‘Tin-gas (65% methane) 
700,000 

20. 8,600 23” 600 
wood gas (typical) - - 11* 280 

,*Since these fuels are normally gaseous, the calorific M 
~-.__a 

-w..- 

Area Growing * Annual Used by 

low compare$&&Jiquid and - 

Used as Total Unused l-feat value of 
stock increment industry fuel used increment 

(m3x I@) 
unused 

lm3 x 10gJ (m3 x l@J (m3x l@J (m3x l@J fm3x 10gJ ‘(TCEi 109) 

developed cou’ntries 242 8.9 1.1 0.3 1.4 7.4 3.2 

developing countries 382 9.0 L _ 0.2 0.8 1.0 8.0 t 3.5 

total 642 17.8. ‘1.3 1.1 2.4 15.4 6.7 

‘above ground wdod in areas classified by the FAO as “forest”. 

Species Tonne oil 

sunflpwer 
forage sorghum 
hybrid corn 
water hyacinth 
sugar cane (alferage) 
sugar cane (experiment) 
sudangrass 
barn boo 
eucalyptus 
eucalyptus 
eucalyptus 
american sycamore 
algae (pond) 
tropical rainforest (typical) 
subtropical deciduous forest (typical) 

. 
Potential Bio-mass Values of Selected Crops 

Location Annhal Heat value . 

dry matter yield ’ (l&BTU/ 

(ton/acre) (tonne/ha) acre&r) (G J/ha/yrJ 

USSR 13.5 30 200 530 
’ Puerto Rico 30.6 69 a 460 1210 

USA (Miss) ’ , 6 13 
USA (Fla) 16 36 

2:: 250 
630 

USA (Fla) 
.,. 

17 39 260 
USA (Cal) 

ES? 
32 72 480 1250 

USA (Cal) 16 36 240 630 
S E Asia ’ 5 11 70 210 . 

USA (Cal) 20 45 300 * 790 
India 17 39 ; 260 678 
Ethiopia 21 49 320 ‘. > 834 , 
USA (Ga) 3.7 8 60 160 
USA (Ca) 39 88 586 1520 

18 41 270 710 
11 24 160 420 IO 

equiv. per 

ha./yr. I 

12 
28 

6 
14 
16.. 

.’ 29 
15 ^ 

.’ 5 
19 
16 

-” 19 D 
4 

36 
1.7 

collection than it would be worth, but obviously there is a 
lot of potential that is,not being applied becausefl 
shortage of technology< of the kind described in this 
section, to exploit it. , I* ,’ 

Since much .of the non-exploited biomass is incon- 
veniently located, the quest&n arises of growing fuel 
crops where they are needed. Some figures for the poten- 

, 
tial value of a selection of crops that might be used as 
fuel on account of their high growth rates appear above.3 

There are two primary .mechanisms for oxidising bio- 
mass and releasing it$energy.content. The easiest and 
most widely used.method.is to burn it, or in some cases to 
apply ‘heat, often by partial combustion, and thereby 
drive off gases (which might be burnt separately but 

. . * 
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usually are wasted) so a:~,tto leave charcoal which is a 
: fuel that gives-.more consistent and controllable heat 

production. An&her<-method is t@,,use bacteria’ to carry 
out a process to yieldcoo$ustible pro,ducts. The various 
methods are summarised below: 

j\ 

” 

so-called Franklin Stove, widely used in the USA, bears 
little resemblance to the original invention’ it developed 
from, but at least Franklin stated the important objective 
that led Americans to give up the wasteful open fireplace 
they and their ancestors had brought with them from 

*Europe. 
Direct heat process Bacterial proce?s \ 

complete combustion methane (bjogas) ferm’entation 
pyrolisis (gasification) alcohol by fermentation 
carbonisatidn (charcoal) 
destructive distillation -=. 

Burning processes are generally wasteful, in the sense 
that the only product is heat which is often used in- 
efficiently, or even in the case of charcoal production, ?he 
wood volatiles are deliberately driven off and <lost as 

.the objective is to produce a more,conc&rtrated and 
smokeless fuel. Also, wet wood absorbs,a large proportion 
of the available energy in producing steam. Pyrolisis pla& 
or distillation plants can fractionate the prod&ts atvhe 
cost of more complication, while bacterial fermentation 

--processes, although relatively slow, can yield a “dig&ted” 
sludge of value as a fertiliser for reapplication to the land 
in addition t’o a fuel output as gas or alcohol. 

It is perhaps of interest to note the products present in. 
a typical sample of tropical hardwood;4 all of which have 
potential uses: 

. . 

In 1 OOOkg of dry -wood: - 

charcoal 2OOkg (= 8400MJ) 
gas (calorific vatue 1 0.5MJ/m3) 14qm3 (= 1470MJ) 
methyl alcohol 14 i (= 260MJ) 
acetic acid , 53 I 
esters (methyl acetate, etc.) 81 
acetone 31 c--’ 
wood oil and light tar 
credosote oil 
pitch 

y-‘ “,?,~ ;: Lg, 
y ’ 

K& 

‘\ 
‘L. ‘\ The general lack of comme>cicsl technology for ex- 

ploiting bio-mass is reflected by the make up of the 
following section of this Guide - clearly there is much 
potential for new products and it is.known that there has 
been some increase in R&D in this area, although mainly 
orientated towards finding petroleum substitutes for 
industrialised societies. The most readily ‘available tech- 
nology consists of wood and other solid fuel burning 
stoves and heaters and a number of methane .digesters 
(bio-gas) plantSand wood gasif.icatron plants-have appeared 

within recent years. Also, a few steam raising plants for 
use wrth steam engines are included. S.ome further com- 
ments on the type of equipment included follows. 

-. 

.- -_._ 

Stoves and Water Heaters 
-.-.__ 

-.-_ -..-_._- 
All the stoves included are completely enclosed~system~~~ 
with full control of the air supply In order to achieve 
e\fficient,and controlled combustion. 

Open fires, traditionally usedqin. many parts of the 
, world for cooking and heating are notdriousty inefficient 
- often needing-, ten times or more fuel than a good 
enclosed stove to perform the same function. 

.__ Benjamin Franklin is often credited with having 
developed the first efficient stove. In fact he reinvented 
what was already widely used in the Orient for many ’ 
centuries. In 1740. he developed his so-called ‘Pennsyl- 
vanian Fire-Place’ to try and combat a serious firewood 
‘shortage by improving the. efficiency, of combustion - in 
his own words5 “by the help o f this savinq invention our 
wood may grow asfast as we consume it . . .” Today the ’ 

,,I 

: i 

A number of heat reclaimers are also included, which 
allow surplus heat in the flue gases to be used for heating 
either convected air or water, and thereby improve the 

‘efficiency of-fuel combustion still further. 
._ As--explained in Section &the Intermediate Tech- 

nology Development Group -is in”;ik-.st&ting improved- 
cooking stove designs as part of its Power Project activities. 

Heat pumps and regenerators ’ 

These devices are generally used to move heat around, 
and since the energy required to move heat is offen 
considerably less than the heat that% actually transferred, 
‘many of these devices have the unusual capability of 

>appearing to deliver more heat than they use. 
This is not the place to describe the principle of the 

heat pump in detail (almost any textbook on thermo- 
dynamics will do this). The principle of the heat pump is 
the same as that of a refrigerator, although the object 
1s to take heat at’low temperature, from the outside air, 

‘the ground or a river and to raise the same heat to a higher \ 
temperature via. a compression-heat exchangeexpansion 
process; a refri&ratoruses the same process to take heat 
out of food at a low temperature-and to transfer it to the 
outside air at-slightly above ambient temperature (hence 
the heat that is emitted from the back-of a fridge). 

The attractive feature of a heat pump is‘that the only 
power required is to drive a compressor which pumps the. 
refrigerant fluid used for the heat transfer. Cdmmonly the 
actual heat transferred can be over twice the ‘energy 
needed to drive the compressor, so that a heat pump 
delivering say 6kW of heat can often require less than 
,3kIV to drive it. Another feature of heat pumps is that 
sometimes they are reversible so that they can be used as 
air-conditioners in summer and heaters in winter. 

Although the principle of the heat pump has been 
known for many years, it is only in recemyears that they 
have begun’to gain ground as viable heating equipment as. 
a result of climbing electricity prices. While electricity 
was cheap in most countries it was always much simpler 
to heat using normal electrical resistance heaters. 

Regenerators are systems that recover heat that would 
otherwise be wasted, through the use of a small energy 
input. Typical solirces of waste heat are the flue gases of a 
stove or boiler or even the heat emitted in the stale air 
expelled by a ventilation system. .Although some heat 
must usually be lost with flue gases (it is this heat which is 
needed to create a draught), many, systems lose more 
heat than necessary, so the provision of a heat exchanger 

inthe-fLueallows some surplus heat to be extracted either 
for space he&ig or&a provide‘hot water; examples of 
such, devices are included in this section and they are 
generally extremely cost effective. Also included is a heat 
regenerator which extracts heat from stale air being 
expelled from a building and transfers it to the fresh 
incoming air. An interesting application of this may be to 
transfer “cold” in the case of air conditioned buildings, 
where warm incoming air could be cooled from the stale 
outgoing flow. d. 

This section includes only a limited selection of equip- 
ment in this category since heat reclamation is not strictly 
pow,er generation. However it is generally cheaper to save 
enercv than to oenerate power and it is hoped to expand -. 
this section in future editions of this Guide. 

< 
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Meth’ane digesters L# 
Many organic materials can be fermented in a sealed 
container (with air excluded). Under these conditions 
an%&obic bacteria can break down the bio-mass and yield 
in the process a fuel gas (similar,to naturally occurring 
“Marsh gas”) consisting of about&O% methane and’the 
rest mainly carbon dioxide. This gas, often calted “Bio-gas” 
or in India.“Gobar gas“* has reasonably good qualities 
for cooking or for running internal combustion engines. 

chemicals present in the original bio-mass more accessible 
for plant growth than the normal aerobic (i.n air) rotting 
process. Also, unlike artificial N-fectt$ers the sludge 
contains humus which can greatTFimprove soil structure. 

In addition to its use for feriyliser pr&ction, this pro- 
cess can be used for treating sewage and other potentially 
dangerous wastes, because the anaerobic process kills’most 
pathogens harmful to people. Hence it can, be applied as a 
small scale sewage processing system. It also has the 
advantage of producing an effluent without a seriously 
offensive smell: . 

At present’the anaerobic process finds its main appli- 
cation in large process plants for municipal sewage treat- 
ment. Often, the considerable volumes of gas produced by 
this process are not effectively used by the municipalities 
concerned and surplus gas is simply j’flared” off. ’ . - 

Small scale methane production was practised by 
French farmers and others during the Second World War - 
when they were totally without petroleum fuel, but ttie 

-subsequent “cheap petrol, era” caused the process to be 
abandoned in. industrialised so&eties (except for large- 
scale sewage treatment) until quite recently. On fhe other 
hand, considerable efforts to popularise the use of small- 
scale anaerobic digesters have been made in Asia;par- 
titularly in India and China: since the 1960s and.‘onwards. 
It was realised in those countries that the anaerobic 
process had considerable merits in the rural economy if ail 
its three uses for fuel production, fertiliser production and 
waste treatment could be combined on a small-scale at 
sufficiently low cost. The main difference between 
typical -Indian and Chinese methane plants is that the 
Indian system requires a steel gas holder which rises as its 
fills, while the Chinese system traps the gas under a fixed 
masonry or concrete dome. The Chinese use the system to 
process human sewage as well as any other suitable wastes, 

)t+t the .Indians generally use cow dung (or Gobar) as the 
main input. It is claimed6 that over a million houses in the 
Chinese province of Szechuan alone use bio-gas and that 
in one year the county of Yunghsing in the same province 
saved the use of 1,100 tons of coal, 15 tons of kerosene 
and over 800,000 work daysiormerly spent getting wood 
and coal. Experience in India has shown that the.larger 
Gobar plants, generally attached to institutions such, a; 
Ashrams, are more successful than small “family-size”, 
units and there have been difficulties in popularising !he 
smaller plants. 

There is a technical reasonfor’the difficulty in obtaining 
such good results with small plants, as the process depends 
on steady temperatures for good gas production and the 
optimum rate’ of gas production occurs as a temperature 
of around 35°C. Larger plants have a greater thermal 
inertia, giving steadier temperatures in the digester and 
they also have a smaller surface area relative to their 
volume (since are goes up with L* and volumewith L3) 

,.s 
“‘Gobar” means cow.dung. 

I 

. ‘ 

so that. heat losses are lower and a higher temperature is 
more easily maintained‘in a large ptant. To be effective’ 
smaller plants need to be insulated, except where they are 
used in hot tropical regions having night temperatures not 

‘i much lower than day ones. Obviously the same constraints 
apply to the commercially manufLt,ured plants described 
in the following section. 

This is not the place to give a detailed accotint of this 
corn-plex biological process but it is worth c&ing a br(ef 
outline of the characteristics of the proc&:Figure 1 

~view0#4e=diaezZe&s.temiUu~g- 
a number‘of end .uses and pntiona! additional processes. 
The following tabk’ ’ indicates typical gas yields. from 
various ‘input materials, (the gas being in all cases-fro% 
60 to 70 per cent methane).. , , 

Material 
’ f - 

, 

cow dung 
chicken droppings 
pig dung 
farm wastes 
elephant grass % 
chicken droppings and 

paper pulp 
,chicke‘n droppings and 

grass clippings 
sewage sludge 

* Gas Gieldper unit - 

drymatter * 
! 

P 
(m3/kg) (@/lb) 

.I -.3 s’ 1-5 

a_ .3 .5 

.4 - .5 6-8 

.3 - .4 5 -, 7, 
.A- .6 7-9 

.4 - 15 
,J&-- 8 
-sr. 

. .4 6 

w.6 10 

In most cases the process requires from 20 to 30 days 
for completion (depending on temperature and other 
factors) - hence the digester capacity’will require to be 
such that it can hold the requisite numbei‘of day’s input. 
The .input generally requires to be around 5-10% solids, 
the’rest water; since many inputs are ‘already wet, this 
does not necessarily mean that nine parts of water per 
part of input are added, just that in many cases some 
water must be .added to achieve ,the optimum solids 
to w.ater ratio. A critical factor is the ratio of carbon to 
nitrogen-in-the&&material, which ideally should be in 
the range IO to 30 for good ope@on.Jn many cases 
with excessiyely carbon-rich inputs ‘(e~.g:-vegetatio-n or 
paper pulp), the process benefits if .nitrogen is ad-ded 
(this can be in the form of ammonia, urea, urine, etc). 
Similarly, nitrogen-rich inputs (like chicken droppings or 
urine-rich stable or pig-sty wastes) can benefit from extra 
carbon in the form of grass clippings or oaper (this being 
evident from the above table). 1 

Burners and steam-raising plant 

Unfortunately the limited number of entries in this 
section reflects the decline of steam power during-the last 
few .decades of increasing internal combustion engine 

-usage, to the extent that small steam engines ahd steam- 
raising plants are today very rare. Also, m&y of the.more 
recently developed types tend to be fuelled with oil 
rather than solid wastes, for convenience. There is a 
marked revival of interest in steam power, particularly to ’ 
exploit non-petroleum fuels, and it is hoped that future 
editions of this Guide will include a wider choice of 
equipment in this section as work appears to be in hand 
in a number ofcountries. New technology Xi& as fluidised 
bed combustors and heat pipes promise improved s&am 
raising plant in future, with potentially high efficie’ncy at 
relatively low cost. 

An important element in the use of steam raising plant 
is safety. Virtually.all countries have regulations governing 
the use and inspectionof boilers and pressure vessels and 
it is as well to ensure that any equipment that you plan to 
use will comply (although most commercially av+ailable D 
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products ar8 almost bound to comply since the countries 
of manufacture impose their own regulations on the 
manufacturers). Obviously no a,ttempt should be made to 
modify commercially bought equipment by tampering 
with the ‘design as such actions could make a boiler 
dangerous. Modern mono-tube boilers are particularly 
sefe, however, as the steam is raised Fn a single coil of tube 
and any accident, (and designs are such that they are 
usually fail-safe), will merely cause minor internal damqge 

!%~ile.~~rvIo.no--tube bojlers have the additional 
advantage of being quick to reach working pressure since 
the water canacity of the heated volume is small. 

Another factor to bear in mind with steam raising plant 
is the need for water softening in many locations ?o 
prevent excessive “furring” of the boiler t&es, although 
in installations involving the condensing and recycling of 
exhaust steam (essential for reasonable efficrency), this 
problem only arises fox small quantities of makeup water 
that may occasionally be needed: 1 

Wood Gasification 

Th& is another old technology, popular at the beginning 
of -this century, and then later in times of emeggendy in 
some industrialised countries (e.g. during the Second 
World War) when petroleum was not available, but sub- 
sequently forgotten:The fewcommercia(systems included ’ 
in this ,issue stem from war-time experience in their 
respective countries of. manufacture, but have. been 
brought up-to-date in the face of the, “oil crisis”. 

The attraction of these devices is that they enable 
inter 

e 
combustion engines, particularly spark ignition 

(petro ) engines, 40 be run on wood and even on saw mill 
wastes, coconut shells or agricultural wastes. I. 

The main problems are the ,accumulation of tars from 
certain wastes, and the need to scrub the gases to remove 
corrosive components. However these problems have-been. 
tackled in commercially available equipment, and again 
it is to be hoped and expected that wider variety of 
gasification plants will appear on the market as petroleum 
prices increase. ,, I I. 

WATER 

.- . 

, 

4. Earl - Forest energy & Eco,nomic Development. 

5. Heating with wood, Larry Gay, Garden Way Publkhind, 
Charlotte, Vermont, U.S.A. 

: 

6. China Reconstructs, May 1977, “Home-Made Gas for China’!. 
Countryside”, article by Tai Mei-Tien. 

7. Methane Generatjon by Anaerobic. Fermentation - an Anno- 
tated Bibliography, Leo-Pyle&Christina Freeman. Intermediate 
Technology Publibations. li ,sfl 3 . :. : 

I 

Footnotes . ./ * ‘1. 
1. Forest Energy &Economic Development, D.E. Earl: Clarendon 1 

Press, Oxford., 1975. 
2. Earl quoting from Natiopal Commission on Agriculture, India. 
3. Energy for Rural Development, National Academy of Sciencik, 

Washington, 1976. 
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4GAHEAT APPLIANCES d 
Glynwed Domestic & Heating , 
Appliances Ltd 

. Aga Works- 
h’ * 

P.O. Box No.30 
Ketley L L 

-$&i;;&L- - - __ 

Salpp iFI; IBR 
ti.K. 

<hone: (0952) 3973 THE ENTbPRISE ’ _ +elex: 014 2288 
FOUNDRY%0 LTD .) Phone: 506 536 1160 
Lqrna Street 
Sackiille 

_- 

New BTunswick 
CaAada ., :, ., 

, 
-__- --~- -- 

,,’ ‘fi^ 
r 2 

*- Long--established manti~facturer~fsince-18’7-2)-ofa-ran?j~ 
of ,wbod or coal burning and oil fired stoves and gooking 
ranges. f+= 

, F---- 
--__ . 

*I. 

Manufacturers of a range of domestic coqking. and 
heating boilers using solid fuel. Some of these ir?corparate 
heat stdrage to give consistent cooking conditio,ns. $he 
model C$3 iltustcated, has two hot plates, on&fast and one 
siovv and two ovens, one for roasting .and baking and the 
other for slo.w cooking or warming. m 

. 
i 

This group also offers the well known ,“Rayburi” 
series of solid’fuel cookers and boilers. * “A 

Aga Kitchen Range 

BIRMINGHAM STOVE * Phone: 205 322’93.71 
& RANGE COMPANY 
Box 2647 

h 
‘L, _ 

; c 
Birfnjngham 
Al&ma * 

/’ 

U.S.A.’ *,, 

‘Manufacturers of a selection of stoves and ranges, and 
fires for burhing coal and wood for home heating and 
cooking. Cooking stoves are in cast iron and models are 
available for woodland coal burning. A number of designs 
is also available for room heating.“” . 

Bonanza - Model 8316 tiood Range 

,,I! n. 
,,’ _, 1 

St6veS & Waier Heaters 

Enterprise BH-25 Wood Heater 

FATSCO 
2513 N Fair Avenu,d 
Benton Harbor 

Phone: 616 926 7795 

Michigan49022 !r’ , 
U.S.A. 
I 

!‘ D 
Long-established manufacturers of a range of small 

solid fuel stoves f d r heating and cooking’purposes. 
These stoves ,ban burn almost any solid fuel and are 

quite small and/relatively inexpensive. The smaller ones 
can be despatohed from’the mahufacturers by ordinary 
postal delivery! All stove parts are individually replaceable 
and some stoves are available with a choice of black-or 
stainless stee/ bodies. Most stoves have heat shields and are 
suitable for use in small boats as yell as for land-based 
applications. I 

i 

‘I ., 
1 

Fatsqo Smail Solid Fuel Stoves 
, * ,:‘; 

* 
, 
I 
! 

I ) 

1 
_I 

., 

1 



JBTUL WOODSTOVk Phone: 02390.*A 
SimonThorpe . r 5 710100 
New Road__ ’ 
Newcastle Emlyn 
Dyfed SA3,8 90A ,’ 

U.K. \ 

Agents and supbliers of a range :f Norwegian-built 
-wood burning stoves for space heating and cooking 
purposes. Some models can be provided with a water- 
heating kit for limited supplies of hot wafer. High 
efficjency is claimed for this range. ’ - 

* 
MALLEABLE IRON Phone: 414887 a 
RANGE COMPANY ,. 8131’ . ’ 
715 North Spring Stieet 
Beaver Dim L 
Wisconsin 53916 
U.S.A. 

II 
Manufacturers of a range of cooking stoves for burning 

wo,od, coal or oil. L_ / 

lode!~~gCW ,“..(,,a ‘;‘, ‘1: I.,- ;;- .;-“,-- ~- 1 

ETS LARdOQUE Phone: 4,d 22 47 
401 Route de Seysses 
31300,Toulouse 
.France 

Manufacturers of wood burning 
sizes. Unit is suitable for workshop 
and due to simplicity is relatively 
for space heating or water heating. 

\ 

- 
-,-.- - 

c 

SCANDINAVIAN-STOVES. 
lkCORPOR+TED 

, .Phone:.’ ‘603,835 6029 
..)\. ‘-s. s.,, i 

Box 72 
Route 12-A ‘, - !&+ ;. ,;, ‘. ” ., ‘t ’ 
Alstead ’ ’ 
New ‘Hamfishire 0?3602 

74 

U.S:A. ’ r_ 

Suppliers of a range of solid fue! (wood or:coal) stoves, 
some of traditional Scandinavian cast iron design and 
some of modern design. j 

, 



i 
, * 

liteway Wood and Coal,Heater 

. . . 

. 

D 

RITEWAY MANUFACTURING Phone: (703) 43’4 7090 , 
COMPANY 
P.O. Box 6 
Harrisonburg 
Virginia 22801 
W.S.A. ’ ’ 

,” i ._ 
4 

Mlnufacturers of a range of efficient wood tiurning and dual fuel 
stoves and furnaces for space and water heating. 

1 . 

Model Fuel Capacity !atIating Shipping Comments 

WeiQh t 

2000 4 cu.ft. 50 000 BTUjhr 2001b Burns logs up to 24“ long 
37 7% cu.ft. 73 000 BTU/hr 4001b Burns 24”,logs or coal 

Plus a range of furnaces and. boilers from 160 000 to 350 000 
BTU/hr ratings. 0 ’ ._ . . ~ Y 

I. ’ 

_’ ,. TORRID MANUFA&JRING Phbn’e: 296 324 2754 

SHENANDOAH 
MANtiFACTURlNG CO INC. 
Box 386 
‘Harrisonburg 
Virginia 22801 

Phone: ’ 703 434 3979 

P, 

~ 

U.S.A. ,_ 
x 

_ 
Manufacturers of various solid fuel stovesand heaters 

with thermostatic control to mfnimise fuel consumption.. 
Models for mixtures of fuels or for wood and for coal/ 
coke are available. _I a 

Model R75 (illustrated) has a fife-brick lining and’witl 
burn for 12 hours on a singlecharge (when damped down). 
Shipping weight is 1781b .(81 kg). 

.I Y 

~Model I375 

CO. INC I 
1248 Poplat Place South . ? 
Seattle .’ r 

Washington 98144 s ‘7 . 
U.S.A. 

.. 
Manufacturers of a.wood burning stove for,cooking 

and water heating. Unit is a.tradi$io&style and can be 
incorporated vyith -a flueOoven/ir baking or fl;e space 
heater for room heating. ’ ’ -- 
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UNITED STATiS, , 4 UNITED ST+TiS, , 4 Phone: (615) 837 Phone: (615) 837 
STOVE COMPANY , STOVE COMPANY , 
P.O. Box 151 P.O. Box 151 

L L 
-’ 8631 -’ 8631 

South Pittsburg South Pittsburg 
- Tennessee 37380 - Tennessee 37380 

U.S.A. U.S.A. 
- B - B . . 

” ” 
Manufacturers of a large selection of stoves for heating Manufacturers of a large selection of stoves for heating 

and,cooking purposes. and,cooking purposes. . . 

Models can be runon wood, coal, charcoal, oil, kerosene. Models can be runon wood, coal, charcoal, oil, kerosene. 

‘. - ‘. - 
,_ ,_ 

. d 

‘WATER MkTkk ” 
SYSTEMS LTD 
Coroglen Via Thank 
-New Zealand 

/ 
Phone: Whenuakite _ 

s 858 

‘Manufacturers of a water heater using any fuel, be they 
waste‘ oil, ,wood- or any-combustible waste. Claimed to 
heat 40-166 gallons per hour and a half. Also supply solar 
heating systems: . .* 

Wonderwood hove , 
ash Heater 

. - 

_I VALL& COMFORT. . - 

/ .;- a,.,,,= .I,- -_‘ 

Phone: *604 226 7221 a ’ -r-- I 

Wilaw B.C. 
. 1 - ==zT I 

‘Canada VOG 250 
_” - 

li ’ -k”‘r ,’ 
,. (_ 

Mahufacturers of‘.cased wood brning stoves for. home heating by ll- 
radiation, natural convection or forced convection. c 

- e -. 
. . 

yodel F;/ef -. L w srf e Chamber ‘4 Mai heat 
‘No. -- 

Weight 

IM Lining ‘ oLtput (lb) 
9 BTU c 

C26 Wood 1.5 ., Stainless 
Y steel 

‘2 .’ ,I ,I 

2% Fire brick 

3 * I, ,I , 

2% " " : 
2% 'I '-I 

170. 
- 

“ 

80-l 00 000 
100-130 000 

90 000 
Ic 120000 

c31 
F51 
F7l 
Rti33b 
FB4D 

IV 

I, 

I, 

‘J 

I, 

195 
850, 

105oi 
475 *’ 
550 - 

I 

Valley Comfort Wood !&oh 

WAVERLY,HEATlJUG ’ Phone: 617 522 0581 ‘_ 
SUPPLY COMPANY I . ’ p I ‘, 

$ 117 Elliott Street . . ’ , ._I3 . 

Beverly ’ ,- 

.: 
i 
, 
II 

+ 

i 

. . ’ 
Wave+ Wood StoG 

‘” . I 
y *. 
P’ $7 D 

: _’ 

’ Massachuset$b1915 -- ‘. 
U.2.A: 

.L ‘7; , 
:.uiliewa.. -‘. 

n > ;,::, 
&lani&turers of .a wood bdrning,: totally enclosed, ‘stbve~%f a -l 

modern design. Units. will accept 20:: l&fs. Thegsteel combu-stion 
chamber is encased in cabinet Ito p”rovide convectional inovem&t pf 
heating air. 

-? I I. I._, Y 1- ‘b ’ 
,” 

0 ” ./ 
. 

. : cc- ’ =, 31 c- -* *I b. -2 1: , 
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Heat Pumps-and Regenerators I ’ 
- 

BLAZING SHOWERS 
P.O.‘Box 327 ’ 
Point Arena 
California 95468 ’ 
U.SA. 

Phony: 507 882 9956 

in 
Manufacturers of a water 

the flue of a.stov;?. 
heater utilising the waste heat 

Flue Pipe Water Heater . 

DOLIN METAL Phone: 242 596 1400 
PRODUCTBINC. 
475 President Street ~ 
Brooklyn 
NewYork .‘* 
U.S.A. ” A. 

Manufacturers of a 
heat that otherwise is 
is blown out of the 
required. - 

The fan requires a IJOV, 6QHz 
(a transformer can allow use on 240V 
can be changed tb *pne suitable. for 
Power consumption for the fan is 80W. Heat output is 

j 11’000 to*16 000 BTU/hr @.2=.to 4.7kW). 

CHIMNEY HEAT RECLAIMER ‘Phone: k 203 628 4738 
CORPORATION i 
53 Railroad Avenue i’ 
Southington 
Connecticut 06489 ,/’ 

U.S.A. 
D 

/’ 

Manufacturers of a flue heat reclaimer to utilile heat 
normally lost up the chimney and also a wood fired boiler 
that incorporates the same system. The heat :reclaimer 
incorporates an 80W electric motor to ‘drive its fan for air 
circulation. 

.: ,’ “I 
‘, 2 

_ , Toooutside 
at 39 F. ” 

- :: 
z 1 

(3.89°c) ’ , : a1 
. 

cc n: <CA (V,. c CZ’Freskair witk ’ , s 

l 
regentrated htat 

: 
at66 F (18.9 1 + s 

./ 
. D.,~~tgniinated 

+ Odin Flue Hqi’RiEkimrr ., ~-- 
,.. . 

. ., ‘, “I” I 

,‘I,‘. 5 
- :%:, , 

. 
I - I ‘ < 

1 

_ i 
‘“I-T-m 

;; )’ 
,’ 

s I ’ 

Chimney H&t Reclaimer 
I. 

,” , : 

,CyRWEbJ & ,NEb?JBURY LTD PhoGe: (0373) 
Westcroft Works 823646 
,Alfred Street * * 

Westbury j 
hiltshire BA13 3DZ _. 
U.K. b,:( . 

, 

Manufactirers of ‘an air-to air heat recovery system 
to red,uce the h&t ‘lost from buildings due to forced 
ventilation., The unit extracts the heat from the outgoing 
air.and*,war/ns the incoming fresh air. The unit r&n also be 
used ,in the reverse, direction to ,m.inimise the loss of co& 
gir from-air conditioned buildings. 1 BB 

.# 

(Models Available for 
high temperatures) 
2 



ISOTHERM’ICS INC 
P.0. Box 86 
Augusta 
New Jersey 07822 

U.S.A.” 

Telex; 710988 . 
2292 - 

Phon;: 201 383 4 
* 3500 

0 

Air to air heat recovery system for exhaust flows up to 
SOO’F and ventilation’rates of -750-~ciffl-to--~5QO-efmAI- 
Some units are proxd;ced for liquid to air heating. Air- 
conditioning units and stove flue pipe heat recovery 
-systems are also produced. w 

1 B4” to 240° 
exhaust air 

Intake Blower 

. 

Heat recovery unit 

70 supply air 

200 Combustion air 
for another processing 
unit 

Iio-Vent 

.LENNOX INDUSTRIES LTD, 
p.0. Box 43 ?,I ~ 
Lister Road $ 

Basingstoke ’ 
Hants. RG22 4AR 
U.K. 

Telex: 858675 
Phone: 0256 61261 

-This cqmpanyis a major manufacturerof-heat pu_mpss 
.(withmfxbranches in Germany, the Netherlands, ; 

France, the U.S.A. and Canada). 
Heat pumps transfer heat from one temperature to 

another and therefore can be used either for heating or for, 
cooling. The heating and cooling effect in terms of energy 
transfer is invariably considerably greater than the driving. 
power needed since the heat source/sink is normally the: 
atmosphere. Systems are available for the efficient heating 
and/or”cooling of a variety of spaces ranging from private 
homes and small offices to large commercial/industrial 
premises. This is a much more efficient, method of h.eating 
than the direct conversion of energy into heat. 

Eleven heat pump models are available with nominal 
cooling capacities ranging from 7 to 39kW and nominal 
heating capacities from 6 to 32kW. The.actual performance 
depends on a wide variety of factors, not least being the 
ambient conditions. The power requirement is generally 
between 0.25 and 0.5 of the actual output, again 
depending on specification and ambient conditions. 

Lenhox Unit L 

Methane Di&stek 1 
. 

BIO GAS OF COLORADO INC. 
5620 Kendall Court, 
Unit G 
Arvada 
Colorado 80002 
U.S.A. 

?hone: 303 422 ” 
4354 

, 
._- 

0 i 
.-r- 

- ,-.I 

Designers d’f biogas systems for a range of installations. 
This orga’sisation offers consultancy and design services in 
the fie,ld of biogas systems. These are developed for the 
pmerican farmer and they include larger’ systems - for ’ 
example a set of workshop plans are available for four 

w? r? 
dioestion units sized from 2.250 to 18.000ft3 capacity. 



<P&RM GAS LTD 
Heath Workshop 
Lydhsm 
Bishops Castle 
Salop SY9 5HB 
U.K. 

Phone: (05883) 
348 

* 

Manufacturer of two main types of methane digester, a 
2500 gallon (I 1.25m3) capacity -system for farms and 
a small 400 gallon (l.8m3) system for domestic wastes, 
garden wastes or for experimentation. 

Specification: Model FG25, capacity 2500 gallons. Can 
handle slurry from 125 pigs, 16 cows or 2000 lay’ing hens 
(slurry contains,washing ,water as well as wastes). Gas 
production from 6OOft? (16.8m3) down to 4006 
(I 1.2m3) per day depending on input and conditions. 
4OOft3 output represents a 3kW gas heater running 
24 hours/day, running a generator producing 1kW of 
electricity 24 hours/day or producing 200 gallons (900 
litres) of hot water per day. 

Farm Gas Ltd Digester System 

SANAMATIC TANKS 
PTY LTD 
P.O. Box 119 . 

* Bendigo 
Australia 3550” 

Cables’: Sanamatic 
Bendigo 

Phone: 267 1464 
(Melbourne) 

Manufacturers of a range of bio-gas plants developed 
over a thirty year period by john Coulthard, fat utilizing 
5001b to 1’20 tons of effluent per day. The smaller unit 
comes complete witfi.all necessary fittings and mstructions 
for use for domestic purposes. This manufacturer is 
prepared to negotiate license manufacturing arrangements 

j overseas. 
“-+,-The Sanamatic Tank is claimed to be of sufficiently 
low cost to pay for itself in one to two years when used in 
Australia: It consists of a specially developed butyl rubber 
liner suspended in a metal supporting frame, and is 
relatively portable and easily erected. : 

Sanamatic tank 

KHADI &VILLAGE Cables: Khadigram 
INDUSTRIES COMMISSION Phone: 571323-g 

A. 

Designers of bio-gas plants for construction by approved makers. 
These plants consistgenerally of a brick-lined pit with a fabricated steel 
gas holder suspended over it. Detailed drawings are also provided for’ 
people, or groups who wish to construct their own units. Technical 
personnel to aid in such ventures can also be 

--pgs. .- -;f.r azx.:-: .:/-= ~. . r--_. -I, .3? -c-k 
/ . 

The following sizes of plant are available: 
f 

- ’ Capacity (m3) 2 3 4 6 8 ,lO 15 20 I ‘1 

Approx. No. 
. .I 

of cows i 
‘-required 2-3 f, 34 4-6 6-10 12-15 16-20 25-30 3546 

Capacity (A3) 25 35 -45 60 140 

Apprbx. 

,84 

No. . - 
Sectional ,View of Khadi and Village 3 of’cows c 

Industries Commission lV!odel‘G& Plant ; required 40’45 45-55 60-70 85-100 100-140 4b0-450 89 



TUNNEL CO LTD 
Tunnel Estate 
P.O. Fort Ternan 
Kenya 

Phone: , Fort Ternan ?Y7 ’ 

a, 
- *. 

Manufacturers of the ‘Hutchinson’ methane,plant which has been 
developed over a period.of twenty years. This manufacturer is interested 
in licensing arrangements to al!ow its products to be manufactured in 
other countries, since local manufacture is gaerally likely to be most 
economic for large and bulky systems such as methane digesters. 

The following systems are available: 
> 

A. Continuously fed systemi 
- 

, Y Bio gas Size of gas 
Livestock output per h dlder 
requirements Plant day lfs1 lft3,’ Comments _ 

5 cows MK III Nq-J-‘..- 25 
. * j 

-- -10 ‘_ ‘a- ” Mk III No.2 50 

15 .3 Mk III No.3 75 _ 

29 _‘I Mk ;;I No.4 100 \ 

40 ” 2x Mk lll‘No.4 200 

Mk II Domestic 450 

-80 ” Mk II Large 750 I 

50 * Supplied complete 
plus gas light. 

50 Complete plus 
cooker and light. 

100 Complete plus 
cooker and light. 

100 Cormplete plus 

’ 200 
cooker and light. 
Complete plus 
cooker and light. 

300 Kit and plans 
supplied. 

400 Kit and plans - 
supplied. 

400 Kit and plans Mk II 2 Lid i500 
supplied. 

200 ‘I Mkll3Lid’ 2000 400 Kit and plans 
supplied. _I J 

- ‘it ‘is stressed that gas is a by-product and that the kludge from U 
Scows will, in addition to producing the equivalent of 2 x 301b propane 
cylinders per year, fertilise one acre (= 0.4 ha). ” v, 

I 

B. Batch fed plants 
v- 

Each plant consists of a number of compartments each $?which 
hoids 30Cft3 of organic wastes and yields on average 75-lOOft? of bio- ’ 
gas- per day. Each compartment is recharged every eight weeks. The ” 
residues from each compartment will treat 5 acres per year (= 2.ha). It 
is suggested that batch plants be used in conjunction with one of the , . 
continuous ones listed above in order to provide a supply of the active 
innoculu,m (active bacteria) to start the batch when a fresh load++is 
introduced. * 

Mk I Plant 3 compartment 300ft3 gas holder, sir@iied as kit plus 
plans. + . 

:Mk I Plant 4 compartment 300ft3 gas 
‘plans. 

Mk IV Plant is a small batch plant, su 
outp& of 3Oft3 gas per day. 

plied as kit plus 

yt,built with an 
” 

This company also produces solar water he,w$$& Section,&&& 
I 

section). 
.> 

GG~ 

‘Hutchinson’ Methane Plant ., 

-: 
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w Burners & Steam Raising Plants -.\, 
a 

DUNLOP LTD Telex: 31677 
Energy Equipment Division Phone: 0203 88733 

6 r- --- Holbrook Lane 
Foleshill 

Manufacturers of a range of steam generators to produce dry satu- 
atmospheric pressure. Units are gas, oil or d@ 
nts afe less than 0.6m3/hr and the unit runs at 

1. Steam Generator, 
2. Feed Water Tank 
3. Water Treatment Plant 
4. Flow bistribwor 

S.@F3Gling Coil 
10. Steam Traps 
11. Burner 
12. Filter 

Dunlop Rapid Stead Generator 
5. water separator 13. Steam for use 
6. ‘Chimney - 14. Condense Return 
7. Feed Water Pump- 15. Water Supply 
8. Steam Lance 16. Control Box 

STONE-PLATT CRAWLEY Telex: 877481 
LIMITED . . Cables: Stonelec crly 
Boiler Products Phone: 0293“ 711 
Gatwick Road 

-5 @ /I I 

P.O. Box 5 
Crawley 
West Stissex RHlO 2RN 
U.K. 

A series of modern gas or oil-firedx.coil tube steam 
raising boilers giving 5 minute start up and quick response 
to load variations, complete with automatic control 
system. The manufacturers say the modular construction 
allows easy replacementrgf boiler tubes and other corn-/ 
ponents,. and that the various units are compact in 
arrangement. 

Model output 

nominal hp : 

7211 (+z!zzz=35. 

.* i 

7217 ’ 60’ 

7227 100 

7245 150 

-i , c‘-‘\. 

7260 200 ” 

Steam production 

at 100°C (272°F) 

545 Kglhr 

4 

‘948 Kglhr 

1490 Kg/hr 

= 

2440 Kglhr 
c < c 

3130 Kglhr 

I I / , Stone qapqr B&r. 
-n 

Fluid 

capacity 0 

ljeatina , ‘Dimen&ns I’, . Weight 

surface 
‘. 

,’ 
36,8 I .’ ’ * - 

,- <!v8(H A. (kgi 

8.0m2 1686mm ‘. : 952 
I. 3110mm 

i550mm.’ 
43.2 I 9:7m2 21bOmm 1520 ’ 

1356mm. ’ 
l,Sfl$lmm. 

/ 

75.6 I ” e 14.4m2 2266mm 
/,, ’ 

; “* 1220mm 
I 201 or&l I.1 *1p50 I. s 

1261 i23m2 -- 2860mm- j Y3,bO 
c .’ /, a =. (’ <‘. - ‘. 

.1415mm’ ’ I ,a 
2120mh I’ 

207 1 29m2,’ ” ~ 2.9lOmr-h” i ,a 3774* ’ 

Design pressures in the range 13 to 79 bars (188 to 1 1501b/in2).’ 5 
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SEMPLE ENGINE CO. INC 
Box 6805 
St. Louis 
Missouri 63144 
US-A. 

Phone: 3149616244 

Vertical tubular boilers burning coal or wood intended for use with 
steam engines. 

Model 

Horsepower 
Height (cm) 
Sheil diam. (cm) _,. _..,_ -- _ -. . -. -~- 
Heatrng surface (m~2)’ 
Operating (psig) 

, Pressure (bar) 
Weight (kg) 

FT-40 FT-80 

5 10 
107 127 

-4s 
3.7 

‘33e 
7.9 

200 185 
13.8~zz+l3 

304 ,508 

FT-169 FT-240 FT-480 

20 30 60 
152 163. 183 
.81 i 99. 120 _ 

15.9 22.8 4%..6 
185 185 185 

13 13 13 
980 1501 2485 

Semple Boiler 

FREEHEET BURNERS 
c/o Steam Power 
106a Derby Road 

’ 

Loughborough LEI 1 OAG 

Manufacturers of an oil burner suitable for any ,oil 
‘from waste oil, such as old engine oil, to light fuel oils. 
Unit uses compressed air atomisation of the fuel (or steam! 
atomisation if neither electricity br compressed air are 
available). There are five sizes of burner providing 7 000 
‘to’1 925 000 BTU per hour. The company also produces 
warm air convectors for space heating and grain drying. 

Freeheet Oil Burner 
I 

I 
ITT, c <- i‘, i s ( 

8 
/ I: \ 

‘,- 
.- 

O’CONNOR ENGINE’kRING 
LABORATORIES INti 
100 Kalmus Drive .’ 
Costa Mesa 
California 92627. - 
U.S.A. 

Telex: 685641. 
Phone: 714 979 

3993 

Water&be boilers with outputs of 306-I 0,000 pounds 
of steam per hour:The i ,000 pound per hour unit operates 
at 350 psig and 55,@F with an ove.$ll thermal efficiency 

‘,of 80% Units are suitable for marine or industrial use. 
/L 

_,’ ‘. ‘. 



.+ Gasjfidation Pl,ant 

CECOCO AGRICULTURAL 81 Cables: CECOCO I baraki 
SMALL INDUSTRIAL CENTER . 
Chuo boeki Goshi Kaisha c. * I’ 
P.O. Box 8 B ,. 
I baraki City 
Osaka Pref 
Japsrh67 

Suppliers of two gas producer plants developed in the early 1950’s. 
These units can be used to power a specially adapted car engi;e. 

Stationary units have an outpr:: of up to’ 100hp while the smaller 
units have an output of about 1 Ohp ahd are suitable for motor transport. 

These systems may be‘fuelled with wood chips, charcoal, coconut 
shells or other similar materials. 9 

. . 
Dimension of Gas Producer (mm) 

A vail. 
Type N 0 P b R. S T Engine 

1 3500 900 1500 350 2000 40A 150 18-20HP 
2 3000 900 1500 300 2000 40A 150 12-l 5HP 
3 3000 700 1200 300 1800 32A 100 1 O-l 2HP 
4 2500 650 1200 250 1800 32A 100 4- SHP. 

THALOPAT A.G. 0 
51 Feldstrasse 
CH - 8400 Winterthur 
Switzerland 

Cables: Thalopit 
Phone? 052 22 32 22 

Manufacturers of e range of wood gas producing 
systems with output+ of 50,000 to 1,500,OOO kcal/h 
using waste wood or other volatile wastes as fuel. Furnaces 
using oil firing can be changed:.to wood gas fired ofiration 9 
simply by changing the burner. 

1 kg of fuel oil is approximately 10,OOQkcal which is 
equivalent to 3kg of waste wood. The large\ systems have 
automatic or semi-automatic fuel feed. 

Applications of systems include electricity generation 
using specially adapted engines, saw mill operation (using 
wastes as fuel), ploughing (w’ith special cable-drawn 
plough), etc. 

b 

Thalopat Wood Gas Producing Plant 
-, 

I 

B 
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DIE&L (GOMPRESSlOkidGNITION) 
ENGINES 

SPARK IGl\j;lTION ENGINES 
(PETROL AND GAS FUELLED) 

;%AS TURBINES? 
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By far the most common power source in thee 5%o 500 hp 
range is the internal combustion (i.c.) piston engine in 
either of its two main forms, the diesel (compression 
ignition) (c.i.) engine or the petrol (spark igntiion) (s.i.) 
machine. Various rotary internal, combustion engines 
(without pistons) and gas turbines have appeared in recent 
years, but remain relatively rare in this power range. And 
only one - a gas turbine - is included in this’edition. 

The main reasons for the success of the i.c. engine are 
its relatively high power/weight ratio, compact size and 
its “instant” stWup capability, which led to its universal 
adoption for powering road vehicles, smaller ships and 
boats and small and mobile agricultural and industrial 
machinery. Mass production for these purposes made i.c. 
engines cheap, so they alsa became the primary power 
source for stationary applications such as electricity 
generating or Pumping, where compactness and light 
weight are less important. 

The internal combustion process, in’which the fuel 
is burned inside the en’gine’s power cylinder(s) was 
responsible for allowing compactn-ess and light weight, as 
it eliminated the large boiler, with extensive’heat transfer 
surface built into it, that is needed for the i,c. engine’s 
primary predecessor, the external combustion (e.c.) steam 
engine. The pther main external combustion engine, 
known as the Stirling engine after its inventor, uses air 
rather than steam as its working medium, but also requires 
sizeable’ heat transfer surfaces. However the internal 
combustion engine’wain virtue is also its weakness, as 
in order to arrange easy combustion within the working 
cylinder it is&cessary to.use a clean and readily ignited 
fdel such as oil or gas; therefore i.c. engines are invariably 
dependent on petroleum-based fuels which are becoming 
increasingly expensive and scarce in many parts of the’ 
world. Therefole, hither-?0 almost extinct external cop- 
bustion rivals described in the next cha&er may be-at t_he 
beginning of a period of revival sfor certain applications 
due to their ability t‘o run on anything which ,burns such 
as wood, coal or agricultural wastes. 

Y 
S0rn.e general characteristii3 of i.c. engines 

This is not the book’ to describe the technicalities of 
engihes in any detail. However, when comparing different 
commercially-a.vailable engines it soon becomes apparent 
that there is ‘a lot’ of variation ig types available even of 
one particular power output.’ 
. The two main categories tihich are differentiated in 

separate parts of the following section are diesels and 
petrol/gas engines. The former rely on the temperature 
increase cau,sed by the sudde,n compression of air in the 
cylinder(s) to ignite a jet of fuel droplets”sprayed into the 
cylinder at the appropriate instant (compression ignition), 
while the latter generally have the fuel mixed with the air 
prior to entering the cylinder and the mixture is ignited 
in the cylinder by an electricai discharge at a spark plug 
(spark ignition). Diesel engines therefore tend to be 
relatively heavier and more robust in cpnstruction in 

.order to allow the high’piessures required for compression 
ignition to be sustained and. t’hey also require a high- 
precision injection pump capable of metering and injecting 
the,fuel into the cylinder at. high pressure..Petrol engines 
tend to be lighter and more compact for their power 
output and they are also somewhat the er to manu: 
facture. However the diesel is-mherently k re efficient 
and often, has a longer fi& arid bmt’er relfibility than 

.a spark ignition engine of comparable power-1 Their 
greater efficiency is because’ the -ignition method arrows 
the engine to operate&-reliably with a weaker, mixture’ 
(a spark ignition system requires a minimum c’o!centiation 
of fuel to allow the fi’ame to spread rom the spar~~$ug) 

P 
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and in addition, the higher compression ratio of the diesel 
effectively allows it to “breathe more deeply’!. The 
cqmpression ratio for a petrol or s.i. engine must be 
limited to prevent premature ignition caused by the heat 

, of compression, so it cannot breathe so “deeply”, to use a 
valid human analogy. 

Therefore, the petrol engine tends to. be cheaper, 
lighter, more compact but thirstier for fuel than a diesel 
of the same power, As a result,’ private cars have petrol. 
engines which allow a sportier performance and lower first 
cost, while commercial vehicles usually are diesel powered 
to give them better fuel economy, a longer working life 
and higher reliability. For stationary applications, the 
main virtu?Yof petrol engines is where light weight is 
important to allow easy portability, or low initial cost 
and simplicity are importtint. 

A general characteristic following from this-for both 
types of piston i.c. engine is that the smaller and lighter it 
is for a given power output the cheaper will be its first 
cost and the shorter will be its life, Obviously long-life 
equipment % generally requires better-quality materials 
and manufacturing, which invariably cost more, but the 
simplest way to get more power from a smaller engine is 
to design it to run at a.higher speed. The faster’a given size 
of engine runs, the more air it can breathe and the more 
fuel it can burd- consequently as the power is closely 
related to fuel consumption, the more power it will 
produce. However, the life of an engine both between 
major overhauls and in toto is related to the total number 
of revolutions - so a fast rewing engine will obviously 
wear itself out faster than a larger, slower revving one of 
the same power... __ 

. Theconsequence ofthisis th-at it is best to use a large; 
heavy, slow-running engine for any-appljcatiqns requiring 
continuous reliable operation for long periods, while a 
cheap, compact high speed machine may be appropriate 
for intermittent applications or where portability is 
important. ‘It will be shown later that it is a mistake to 
consider first or sapital cost as a primary choice criterion 
in many cases, as the actual running costs depend equally 
or even more on such aspects as total engine life (ammort- 
ization period), maintenance costs and fuel costs. 

It follows from this that it is also better to run an’ 
engine at a lower power tharrits “maximum rated power” 
to prolong its life - indeed in many cases such as high 
altitude or hot locations, it is essential to “de-rate” the 
engine to a lower .power by using an engine of greater 
maximum rated power than the load requires. A typical 
ratfng factor’ might be 0.8, implying- that to obtain a 
horsepower of P we must use an engine of. & P* rated 
output, = 1.125P. Another reason to derate the engine 
is that the maximum efficiency .(that is the minimum 
fuel consumption relative to the power output) irusual‘ry 
obtained at a power output and speed two thcrds approxi- 
mately of that correjponding with the peak power aufput 
- so as well as extending the life of the engine, much 
better fuel economies may be obtained. Manufacturers 
will g’enerally advise on optimum rating factors t& suit 
your requirements, but if sin doubt, it is wiser to’derate 
too much rather than too little. ” * 

Other factors that. become apparen; when studying 
the various engine options available ace as follows:-’ L 

,_ , 

a. F&r-stroke or two-stro’ke , ,. 
* r 

Both si. and c.i, engines can be designed to r%i i%%u~# a 
way that ignition takes place either every’oth.er revolution 
(four-stroke or four,-cycle) or once per revolution .(two- 
stroke cycle). Four stroke engines tend to be more efficient 
and slower revving whilat:two-strokes are simpler to build 
and have a high powe$weight ratio that makes them 

suitable for small-scale low cost applications. Many s.i. 
two-strokes are lubricated’ by mixing oil with the petrol 
supply - this removes the need for oil changes but is 
rather wasteful, tends to cause a smoky exhaust and there 
is .a risk of an inexperienced operator trying to run itron 
neat petrol and thereby dama”ging it. 

6. Air cooled or liquid cooled 

Al( typis of internal combustion,.engines require some 
form of cylinder cooling to prevent overheating. This can 
be arranged either via a water jacket and radiator (as used 
for most-cars) or by&lowing air past a series of cooiing 
fins (asJon most motor-cycles),. Each method has its pro; 
and cons. Water cooling is more compact in m 

jaclGaZnZZste~ for higher powered engines and the wates 
deadenthe engine noise and allow slightly quieter ruhning 
- also the running temperature is-ri&d\iy controllable by a 
thermostat which can regulate the water flow. However 
water can leak out or freeze (the latter can be prevented 
by psing anti-freeze in winter) and it is pbviously’ an 
important regular maintenance function to check coolant 
levels with a liquid cooled iengine. As Joss of coolant 
generally causes severe engine damage if the machine is 
allowed to continue runn’ing, various safety devices can be 
fitted to warn of overheating for that or any other reason; 
obviously they are w&th fitting to unattended engines 
and are often supplied as standard. Air cooled engines 
cannot lose their coolant, but it is &nportant to ,ensure 
that the cooling fins do not get clogged with dust or dirt 
and they generally require -a large and powerful fan to 
drive sufficient cooling air. This fan is often belt-driven - 
so the.belt needs to be kept correctly tensioned and in 
good condition. Smalih!ight-weight portable engines tend 

j to be air cooled as this allows a simpler more compact 
design. Therefore air cooling is more common with smali 

_ engines. There is little to choose between air and liquid 
cooling for medium engines and most large machines are 
liquid cooled. 

c.. Cylinder arrangement 

Most engines have vertical cylinders with the Crankshaft 
, below. For various reasons, generally dictated by the need 

for compactness when engines were developed for auto- 
motive use, certain multi-cylinder engines have horizontal 
cylinders bpposing each other in pairs, or a vee arrange- 
ment. Multi-cylinder engines tend to run moreOsmoothly 
and quietly than ones of the-same power with fewer 
cylinders, but they alsotend to be more’expensive (having 
more. components), to be harder toxmaintain but to be 
rather more.compact.. \ 

9 

.d. Siecial features 

I 
‘- 

*Many of theengines described ban be supplied just asa 
basic engine lacking essential accessories (which can .tben 
be ch&en from other sources). More often they ‘ire 
suppli-ed complete with a starter motor: electrk?& system 
for charging a starter battery (or,this car+, be done 
mains volGge battery charger where the;en,gine 
aamains voltage generator), cooling“ radiatoi (with liquid 
cooled machines) 
on skids and% 

They are,oft&oBred‘mounted 
nf cases as. a complete generating 

or.pumpin~sef. A number&-grraeng sets>f,:fhis kind 
~Cis%f&cribed in Section 7. In such c&%-achoice of-gene- 

rator, ejectrical output, instrumentation and other anFil_ 
liaries is oommonly offered and’ described in 
manufacturers’ brochures. A common 
larger diesels’in fhe range considered is 
artificially”forces a greater volume of 
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the engine to boost the power ovtput of a given size of 
engine and it can be useful at high altitude locatjons. 

e. 0,th.w important criteria to consider ‘. 

Probably the -most important point when choosing an 
engine is the availability of spare parts andservicing skiils 
- the most efficient machine to an ideal specification 
is useless when. you cannot get spares for it and very 
expensive if an enormous spares inventory is required due 
to its rarity locally.. Hence the presence of an< efficient 
and helpful local agent should usually be a vital .first 
consideration. The section at the end of this book on 
agencies, while not totally comprehensive, will, it is 
hoped, give some guidance in this direction. If no agent 
is listed fo: a certain engine in, your country, it may well 
still be wo>th enquiring of the manufacturer in case one 
ex’ists that we w.ere nor aware of. It is worth seeking the 
opinion of other engine use.rs in your country as agents 
have a L@ted interest in praisin’g their wares - and many 
have agencies for several rival engines and may for good 
‘or bad reasons favour one or other type. 

!. 

The economics of internal combustion engines 

The i.c. engine has two major disadvantages in most non; 
industrial countries, namely (a) it and its spares usually 
have to be imported and (b) it uses petroleum-based 
fuel, so obviously it‘is a heavy consumer of hard currency 
which is often scarce. Consequently.. its widespread use 
does more for the economies of the industrial-and the 
OPEC countries than.for’the economies of the poorer’ 
nations. This book indicates that in certain circum- 
stances other alternatives which are less well-known might 
be worthy of consideration. However, for many years to 
come, in most parts of the world,~it will be difficult to 
find other~~~.~.i@heraL?ge=ur$er consid-eration 

i~t)=B~r~ijtiife+~ehXi+~“~~~ understood~. as i.c. 
engines. In the long run further depletion of oil reservks 
and increasing oil prices will .make the alternatives in- 
creasingly attract.ive. Meanwhile, the-main components of 

’ engine rwnning costs are:- 

- Fuel consumption - (related primarily to power 
output) and fuel purchase, delivery and storage costs. 

Capital cost which is related to size and power output 
and Interest r.ates: governing the annual charge on the 
Investment. 

Lubricant consumption (generally from 1 to 5% of fuel - 
‘consumption) and lubricant purchase, delivery and 
storage costs 

I 

- Operational ‘life of engine i. this varies from as little as 
’ 1000 hours for .very small, highspeed, light .weight 

two-stroke engines, to p‘krhaps 2009 to 3000 hours for 
medium spark ignition 2nd small diesels, to hve orden 
years for the hecvier &ty medium-sized petrol and. 
dies&,,to decades for some of the larger, $ow-speed j 

r’ diesels if &~,~are~cerefuIIy r&ait$ajned. Calculations 
“:;: k’if& be If&Ii).. &,.*, et,rf bad main@.e,naoc’e~ causesiprematire. 
15, :““\destructidn‘.bj,~~ engine, ” * - I’ ,, \ 

- Repair and maj’ritenance ch.arges. 
d 

; Vinod &lubayi. and Tien Li* h~av~? shown in a detailed e. I .( 
comparative analysis bf :tuts of various alternative. 
energy, sources when applied to $?@g irrigation water, 

‘I~ 

‘Irrigation in Less Developed Countries, Vinod Mub 
Pojicy Analysis Division, Brookhaven National LaboratoryJJptori, ’ 

ifl NY 11973 USA, March.1977. 
‘. ~ I* % 
0 

that an equation can be derived t8 estimate the approximete- 
costs of operating small diesel/ engines in ear6 1977’as 

L follows:-’ : r 

i6.275 700 
6. z r? 4 

e=~((P+l10)+0.322Cf+~UScents hp-h . : 

where . ’ 

h = hours operation Per year. 
P = maxrimum rated power output in hp . 
Cf = totaL,delivered cost of fuel in US cents per litre ’ 

* 
.- 

Obviously this is a gross ,approximation based on 
numerous assumptions described in the paper concerned, 
but it does allow certain intere.sting points about the 
relative effects of various cost elements to be seen. Notably, 
that even at low fuel prices, fuel costs become dominant 
compared with capital costs when engines are utilised for 
periods in excess of ,about 1500’to 2000 hours per year 
(there is a total of 8760 hours iA a year); obviously this 
applies even more so with higher fuel costs more common 
outside the USA. Hence an appa%reritly “cheap” engine in 
cap’ital terms is often ‘more expensive to run than a higher 
first cost alternative, if fairly heavy utilisation is envisaged, 
while a low cost machine may be best for rare operation 
such as for stand-by duty. 

“In ord&, to give an initial indication of the charecter of 
the various engine models,offered by each manufacturer 
fisted in this guide, in addition to the major sub-division 
of engines into compression (diesel) and spark (petrol/ 
gas engine) ignition categories, the reader will find a note 
of special” features such as which are. two-stroke (to 
distihguish them from the majority which are four-stroke). 
‘Also, the range of models from each ,manufacturer .is 
tabulated to show the model number or name, cylinder 
arrangement, type’ of cooling, cylinder capacity in cubic 
cm (a measure. of engine size), maximum payer putput, 
typical rated output at a speed appropriate for con- 
tinuous operation, and lastly the%eight of the engine 
which may give an in-dication both of t e first cost and 

$ the’life of the engine (both being gene ally related to 
weight, first cost being, roughly proportional to weight 
and life being proportional to hew;r I. 

Lastly, mention should-be made of the sole internal 
combustion engine in this edition which is in the rotary 
cla$. This is a small gas turbine, having its;primary value 
in its‘extremely, high power to weight ‘ratio, a’factor 
cdmmon to engines of this kind (which makes them 50 
suitable for aircraft propulsion). Small .gas turbines have 
not been very successful ,in the, patt due&o difficulties 
in scaling down larger units and the high cost of rather 
sophisticated components. However, new ‘*materials and 
manufacturing techniques J and larger d- manufacturing 
volumes as more are produced for aircraft auxiliary power 
units and #groun’d starters, inay lead to further‘units ‘of 
the ksind described becoming available for small-scale 
powei,,production. The unit described is in use in a 
number of places for prdinary electricity generation? 

Pros and cdns,of small turbines are:; ’ 1 
. 

Pro: high power, little VibrationJight wzight, s,maa!,size, 
good reliability given correct maintenance. 

G 
C,on: ekpqnsive first.,cost, poor fu&&con.b;ny compared 

with diesel, rather,unusua) ma&tenance skills and 
<. spacesYreedeb:- c _ cc ‘= : - 

I(. 

, . .?,I 
a p f’ 

Other otary ic. engines i‘nclude the Watkel prdd,uced 
by NSU and Mai’da. These are not in widespread use and 
like the tuibina are not as economical as piston engines.’ 

.byt are lighter in,relation to their power output. 
t, 
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Diesel (dofnpressim j&&ion) Engines r, , 1 ’ . 
Y 

ALLIS CHdLMERS 
P.O. Box 563 
Harvey , . . 

Illinois 60426 
U.S:A. .’ .’ 

;, 1 II 
, 

Telex: 910~257-ilc35 * ’ 
Cables: Founders-- $lilw&kee 

Wisconsin 
Phone: ,~1312) 339 3300:’ ” 

Water-cqoled, turbochargeg engines with power output from 60 
b.h.p. ato 450 .b.h.@. Designed for industrial heavy, plant ir’rigation 
pumping, elebtricity generati6; ,and marind ye. Can be supplied as 
.complete generaring sets inclq?Iing.75,and 100kW continubus rating. ’ 

Smaller sizes of engine include: L * 
, 

Model -_ Cyljnder. Cooling Gross Power (b,h.p.l Nett Weight 
’ Max. Cont. @r.p.m. w 

D-262 : 4.’ 1 water 77 60 2boo 363 ‘, 
-2800 Mkl ( I ‘water 85 .75 2200 476 

2900 Mk2 I I- water 135 ’ ID0 24OCI 499 
$00 Mk2, I \ water 175 136, c ,?200 : 646 

.Plu; five ftirthel$zes up to 450 b.h.p. 
= 

.I 
Various threelphase geaeratirig sets av$lable 94kVA/60Hi, 77kVA/ 
50Hz uyto 340kVA. 1 ?. . 7800 Cared&tiona:~ biesel 

c ‘,,‘.; ‘-ii. , Unit.. 
/_ 1 I 1 I i 

. -8 
: , 

BERT;IOTOR LIMITED Telex: 95446 ~- 
21 London Road . Phonet+&J89?) 37588 1 ’ 
Tunbridbe_ Wells 
Kent TN7 IPA 

‘3 
. , t 

* ’ ’ A’ 
. . 

3 
. I 

This is ‘i Renault Company offering ;he following rang; oi air and,,* 
water-cooled industrial engines. = 

’ . * 

Cooling I Cont, @ r.p.m. N.&t Weight 
,I 

* (kg) 

‘ air 4 FOOO 51 ._I 1 

air- 6 3000 68 
71 
42 6 

air 
air 

11 

20 
‘3000 
3000 

‘"100 
142 ’ _--’ 

,, , . .Z.’ t 

W44 Air-cooled V4 DieselEngine ‘_ 

air 1 20 3090, - 1 19,7”’ 

Water-dooled equivalent indus^;rial power units are./also available 
with power ou?puts’,of 10, b.h.p. to 70 b.h.p. Units can be supplied as 
complete pumpin; se&. D ’ _ ____, 

_t 
Y *’ 

. -JI, r , 
~-//‘~ : 0 

/ ,/ :.--’ 

,,. ‘! . 4”: ,” 
,R ” ,’ ‘. .a .: 

.T <I ’ 

CHR,YSLLER CORPORAJI~N 
’ P.O,Bo;c 1“:” I _ 

Cables: dhrymarine 
’ *-. 

Maryville ‘. ‘e 
Michigan 48040 ’ - 
U.S.A. ” ; er 1911 \ 

Waier-coolkd diesel engines suitable for industrial! and &tonia&e-: 
installations. Some units ‘are specifically designed f&r marine power use 
or eJe&city&soeration. 1 ,’ . ,’ 

. . 
Model’.. Cylinder Cooling Cap. Grks Power (b.h.p.) Nett Weight 

IN-433c - 4 = 
1- St (ccl -Max. cont. @,r.p.‘m. 
water 2180 , ‘61 36 c~2600’ v, ;g 

_ 

!N-633. ~i 6 _. water 3270 -~ 92---53 26d0 306 I...~ _ 

_ Cl647=1-00 6 ,water- 4030 110 ,, 83 2god 360 ’ 
Cl655-100 6. water? 5460 130 95 250d 427 _; >;~~~,~,w~~ . 
Model Cl641-10~O’~v8ilable’with drujhless generator 6OkW @ 3000 y.p.k: ,.$$i$$ . . 

: L 1 ‘& . a.23 
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,. BRlTigH’I-$YLAN@l$K. , Telex: 67655 . 
.I,- 0 - .: 

’ - ~ 
‘4 

LiMiTED” “;F--’ - CL Cables: Levmdtors Levland / n , . ” =-. , 

’ ‘Leylghd ‘.- _ i;, - ‘- j,_ :: 
Prk+tpFi lsrcl~~r 

Piio”e:- (07744) 21406 ,i 
. u.u$p .cll . - 

- 
-.:*g&;.;~ . . ;j ,- ,,, “‘: 

‘-. ,+ .~y&$~;:. ~ - 

water-co~&@engir& designed,lfor automotive, marfne 
Can be supplied as complete engine 
of gearboxes and transmissions also .i , ,I 

‘> .. 
Model. Cylinder Cool!ng‘ Gap. Gross Power (b.hr;o.J Net; Wt$ht 

* 

100 -*4 ,?/I water 
(ix) Max. Coqt. @ r.p.m. k/l 

“1490 37 27, 2750. * 366 
120 ‘I 4 wa:E_ -2520 60 41 2250 (I 268 
4198 :: 

-,, 
4 ‘water 3770 75 62 2200 391 

61/98,‘.-. 6 water 5655 ‘94 2200 490 ..I15 
567 
760 
580 

’ .!%O ’ 6 753 
680t I 6- 1 953 
AV76Q+- a 6 1156 

510” _ 1 6 $35 
690” 6-. water 11160 240 210 220 968 

& 

- 100 Series 

; 0. 

‘tLrba,chBrged .- 
.; .- ‘. 

labk in horizonral configuration (all the rest amvertical) 

0 . . 
’ . 

f,. - 

. . DAIMLER-BE’NZ A.G. Telex: 07-23901 ‘\’ 
. , 7000 60 Stuttgart b%‘est Germany Phone: 67-23901 ; 

. I, ’ 
Water-cooled units with power outputs ranging from 28 b.h.p. to 

430 b.h.p. Units are designed for automotive, industrjal and marineuse. 
._ 

Model. Cylinder Cooling Cap. Gross Power (b.hplj Nett @eight 

OM615, 4’ 
(cc) Max. Cont. @ r.p% 

;’ kg1 
water ’ 2200 60 

ON1616 4 
38 2609 ‘8% 

water 2400 65 43 2600 189 
Ofvj314 i 4 water 3780 85 56 2200 . 302 
OM352 6 water ,568O 130 68 1800 400 

.OM352A* 6 water 5880 168 83 1800 410 
OM360 6 water ’ 48720 192 119 1800 640 

’ A 
..,.. 
* ” ‘. 

OM346 6 water 10810 210 93 1500 778 1 

OM355 6 water 11580 240 147 15go 857 
OM401 6V water 9570 - 192 81 1504 616 
OM402 8V water 12760 256 1500 756 
OM403 1ov &rater 16950 

148, 
320 180 1500 , 91.5 

OM404 12v water 20910 430 230 ,l$OO 1064 
L! 

*turbocharged 

; ". : : 4 1 
., CATHPILLAR &E&EAS SA Telex: 22706 . 

118 Rue du Rhone Cables: Catoversea-Geneva 
P-0. Box 408 Phone: (022) 206222 
1211 Geneva 

i 
.1 

Switzerland 

Range of water-cooled engines 64kW to 970kW. Units can be supplied 
suitable for truck, marine, agricu,ltural and pumping applications; Most 
of the range have higher outputs than covered by the fcope of this 
guide.. 

Model Cylinder Cooling Cap. Gross Power (b.h.p.!, NetC Weight 

(cc) Max. Cont. @r.p.m. lkd - 
3304NA ‘4 ,water . 7000 100 85 2000 s 718 

13304T 4 water 7000. 1.25 2000 736 , 165 

‘Turbocharged . _ 



GM Bedford 220 Fan t6 l$wheel Diesel Unit’ 
w. 

i 

Telex: 31329 ;, DETRblT DIESEL ALLISON 
’ iNTEti.NATlO~AL-EtiROPE 
JJO: Box 6 ,~_.. .- 
‘London Road 
Wellingborough‘ 
Northants NN8 2DL 

- .._ 

u >.. tI_ . $P 
. .- 

P- : ‘atercooled engmes with power outputs from ‘40 b.h.p. td 1600 
b.h$., UnitSOdeslgnF*d for automoTive industrial “or ‘marine use and can, 
be s&plied as complete (brushI&) generating sets; rated at 30,‘35; 44 

t arId 71kW. 50 or 60Hz. 

Detroit-Diesel Alliion fan to flywheel two-st%ke diesels with integral 

injector/pump units c 

Model CyliAder Cooling Cap. Gro& Powei (b.h.p.) Nett Weight 
Max. Cont.’ 6 ,, b (cc) r.p.h: (kg) 

2-71 ,-2 water .2300 68. 40 1500 . 436 
3-53 a 3 water 2610 78 64 2200 438 
3-53* 3 * water 2610 997 64 2200 438 
3-71 I 3 water 3496 lb6 75’ 1800 693 
3-71” 3 water 3496 113 82 1800 693 
4-53 4 wate; 3480 108 87 2200 623 
4-53” 4 water 3480 123 87 2700. l/623 
4-71 4 water 4660 160 117 1800.* 859 j 

. I\ 
‘Denotes 4-valve version. Numerous larger models’a;ailable, plus versio& with 
torque converter and 35.50,55,75 105kVA and laqtigene’rator sets. ~~ 

GM Bedford Diesels (four-stroke) 

22OF/F i_ 4- * water 3614 65 56 2500 : 356 
33OF/F 6 water 5420 100 82 2500 460 
5OOF/F 6 water 8200 164 95 

These models available as ‘fan to flywheel suffix 
power unit (P) and marine (Ml. a 

MOTOR&ABRIK HAT2 KG Telex: 057260 
* P.O. Box 20 

D-8399 Ruhstort/Rott 
‘W. Germany 

Cables: Hatzmotor 
Phone: 08531.3022 

Hatz Diese\ Engine c 

Manufacturers of a range of four-stroke air-cooled diesel engines 
with power outputs of 1.5 hp to 80 hp. Units are suitable for automotive 
or stationary inystallations. 

‘DORMAN DIESELS LIMJTED Telex: 36156 
Tixill Road Cable:, Dorman’Stafford 
Stafford ST16 3UB Phone: (0785) 3141 

follo& 5’ 
medium speed, four-stroke diesel ‘engines as 

Model Cylinder Cooling Cap. Gloss Power (b.h.p.) Nett Weight 
(cc) Max. Cont. @ r.p.m. 

4DA 4 air 4150 -75 46 1500 
6DA” 6 Bir 6230 112 69 _ 1500 
8DA 8V air 8310 144 86‘ 1500 
8F” av water 9120 177 107 1500 
6LD” 6 water .9882 145 124 1500. 
6LE” 6 water 11340 170 147 1500 

‘Turbocfiarged variants available. 

DA Series Air Cooled Engine . 
- I * . 

1 

?..,. 
rer modelstp to approximately 950 b.h.p. are available’. 

Y 0 



: I 
y,. ; .‘_ Q. 

* -.a 
__~’ -- 
‘.-.. ..) 

’ Telei: ,ET?e Ok+3856 
Cables: Elbuscon 

Green Street (off Bank Street) 
F&t : 

Phone: 263981/2/3 ,c ~’ i .,. 
9 

-BorpbawO023. z , * s . 
. = . 

. 
Iridia j - 2 ^ 

Q 

Water-cooled slow speed diesel engines with power outputs of 
‘7.8 b.h.p. and 11 b.h.p. Units c!an te supplied as complete pumping-’ 
units. Q * 

Model Cylinder Cooling Cap. Gro&Po&er (b.h.b.) 

(ccl Max. Cont. @ r.p.m. 

6/l ’ 1 radiator 553 7.4 ‘5’ ’ 600 
or tank 

a/i 1 ‘radiai’tor 622 14 a 850 
h;r 

or tank D 

,,,’ .’ 

Manufacturers claim 5 year operational life. n Brand Dies+ Engine Type 8/l. . 

c 

i II *. 
. 

. 
FARYMANN DIESEL TelBx: 465710 - 

i P.O. Box 100 Cables: Farymanndiesel ’ 
684 Lampertheim 9 Phone: (6206) 200’1 
West Germany 2 

Air-cooled and. water;cooled diesel “engines with outputs ranging 
-iivrrrFhp-to 26hp.‘The unltS are atmed at the-smXindustrial and the 

marine auxiliary engine market and those at the‘lower kn’d of the range 
are very small and compact. Model K50 is claimed to be the smallest 
industrial diesel in the world. . 
Model , Cylin@es Cooling Cap. Gryk Power (b.h.p.), Nett Weight 

. . ,, _ (cc) Mdx. Cont. @ r.p.m. (kg) 

. K50 I air 200 (4.5 3 2500 33 
a K54 1 ‘air -242 r’4.5 

298/ 6.0 
3.8 2500 33’ 

K14 .I air 5.2 2500 51 
L14 *. I air 8 4lP 8.0 6.8 2500 60 
A10 I air l 562 11.0, 9.5 2500. 68 . _ 
Al2 1 -air ;&El 12.0 , 10.0 2500 ( 69 . 

L20 IH air .’ 412 8.0 6.8 2500 62 
A20 IH air _.’ 1582 i 1.0 9.5 2500 : * 70 

A22 IH air’ 618‘ 12.0 10.0 2500 71.. 
G20 -IH--- air 1625 14.0 14.0 2000 . 180 

>RlO 2V 5 air 1’160 la.0 14.5 2000 130 L 
RI2 i 2V ‘-, air 1236 21.0 15.5 2000 
PI0 2v air 1276 22.fJ‘ 17.0 2900 

,’ 

K Series Single Cylkder Air-cooled 
SlO 2v air ’ 1558 ‘26.0. 21.9 2000 
A40 s IH water 582 12.0 10.0 2500 

Diesel Engine A30 I ‘- water 582 12.0 10.0 ‘I 2500 
R30 

i’s30 
2V - wate; 1160 24.0 la.0 2500 

.2v water 1560 32.0 25.9 2500 
e 

,t 

132 ,? 
150 ; 
160 ,;t ,, 

75 : 
73/ 

130’ 
I 7,b 

ENFIELD INDUSTRIAL Cables: Diesels Cowed 
ENGINES LIMITED Phone: Cowes 4711 
Somerton Works 
Cowes /CL ,. 
Isle of Wight 

LL’I,,..,,~~~,~,..~,~. 

U.K. 

Hand started units ‘suitable for use in stationary, automotive and 
marine installations. Centrifugal governor speed control for factory 
setting between 1200 r.p.m. and 2000 r.p.m. An over-riding control” -i.-i~+i, 
can be fitted varying the speed from maximum to 8004.p.m. 

Model Cylinder Cooling Cap. Gross Power (h.h.p.) Net Weight 

~fcc) Max. Cont. @ r.p.m. kg) 
a5 single 1 air 568 7.5 5.5 

,;l/ 1135 14.9 11 
1500 121 ’ 

a5 twin 2 air 1250 147 a I 
,,j 

Marine versions, ava&ble, all ,models with hand or-electric start’ 



,E Industrial. Ditkl Engine 

FORD;MOTOR CDMRfiNY -. 
.LIMITED . 
.Royal Oak Way South 

-Se 
:- Cables: Fordparts,‘Daventry ;. ’ 

Daventry,. 
@K$a$ss~N13 !%i : .&Ye Fowparty’ F.?enr% ” I 

&fodel 1 

.a; 
_s 

Cylinder koo)inJ Cap. 
- ,‘., - , 

Grbss Power (b.ti&) tilett Weight 
. z ’ (cc)- ‘Max: Cont.. 6 r.p.m.1 

_ 

2504E 3 
2512E 3& 

water :2868 41’5 30.=’ 1500-. $7” 
water 3294 I- 57 39 _’ 1500, 324 

2514E 4 water 4196 69.5 53 
2711E 4 * water-~ 4150. 71, 58 

1609, 401 
2000 

2712,E 4 
,340. - 

water 4150 ,-80 63 2000 % 
2713E 6 water 5950 160 78 

340.;” 
442 

27.14-E 6 
2060 

water 6220 108 85 2000 
2715E .water- 6220 420 ‘93 

i water 5945 150 116 

442 .~ 
.2000 -442 

2704ET* , 2000 455 _. 

H$R speed .range 
. .._ I !Q. 

2401E. 4 water 2360 * 58 -42 ,275b 215 
2402E” 6 water 3540 87 63 . 2750 

3 
92 

‘available for marine use with or without intercooler. 

j .,, 

-HUMBOLDT- _ Telex: 08 873 201 ““j+,; ,.;,.L.‘;,’ .‘g$:;r)- ,n I 
pi,? 

Cables: Deutzmotor K6ln 

. ;i 
.,. 

Wide range of air cooled e?gines as indicated. Two stage combustion 
version offers low exhaust emissions to California 1977 standard, 

I 
Model Cylindk cooling Cap. Gross Pdwer (b.h.p.) Nett Weight 

* 
. 

(cc) Max. Cont. @ r.p.m. kg) ,. 
Air cooled direct injectioh’engines. ” 
FlL268 1 air 410, 8 7?--’ 3000 i ii; 
F1L210 -1 air 670 1.4 12.5 ,. 3000 ! _I 80 . FlL411D” 1 arr _.. 690 .14 

8.75 2500. 110 
2 

F2L411D” 2 air 1390 ,2& 23 2500 146 
F2L9lJ’ 2’ air , 1880 32‘. 20% 2300 235 
F3L9l’2* 3 air 2830 58 47. 2300. F4L912” 270 4 air 3770 80 f 

63 
2300 F2L411W 

300 
! 

F5L912* 5 air 4710’ 100 79 2300 380 . . 
F6L912” 6 air 5660 120 95 2300 410 BFL6L913 ,6 air 6128 . . 
F5L413R”” $160 123 2000 5 485 

air 
7350 136 

‘f6L413R’ 8820 113 2300 623 6 air , 163 
136, 2300 740 

I - 

F6L413;~ 6V air 8480 163 136 2300 jg5 i . a 

Plus larger units up to 455 b.h.p. e 
; * 

*Denotes variants with two-stage combustion, offering rebucedvexhaust emissibns. 
, 

Water cooled series from 2OQ to 9000 b.h.p. also available. _ 

L.‘GARDNER &SONS 
I -+l 

LIMITED 
Barton Hall Engine Works 
Patricroft 
Eccles 1 . 

Qlanchester M30 7WA 
U.K. I. 

Water cooled four-stroke ;diesel 
industrial purposes. 

, 

Telex: 668023 * 

Cables: Gardworks Eccles ’ 
Manchester PA 

Phone: 061 789 2201 

engines for auto’motive, marine and 

Model Cylinder Cool$lg 

GLXB 6 water 
8LXB 8 water 
8L3B , .8 water 

Cap. Gross Power (b.h.p.) 

(ccl Max,. Cont. @ r.p.m. 
10450 180 120 1500 
13938 *%Q 160 1500 
24138 260 ‘- 214 1150 

1 
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’ * 

. 

"1 . 
. . : 6 

’ *R.A. LiSTER @I COMPANYP _ 
LIMITED. -. ‘. Cables: Machine;y Dursley . .7 

(Member of Hawker Siddeley Phbne: Dursley 4141 -,c 
Group) 
Dursley 

. . 

Gloucester GL11‘4HS “’ 
u.lt . 

* 
1. _. 

Air and water cooled diese! engines with a power range from 2.5 
b.h.p. to 250’b.h.p. Small units have hand starting, larger’ units are 
started electrically. Numerous accessories are available for most models 
for~.a wide variety of applicbtions,+plus a very comprehensive inter- 
national distribution network, A wide selection of marine engines and 
auxilliarg engines based on these power units is also available. I 

Model 
. 

Cylinder Cooiing 

B/l 1 
iw2 2 
LTI 1 
STl~ -1 
ST2 a 
ST3 3 
HR2 2 

water 
water 

air ., 
air 
air 
air 
air 

.sHR3 
HR4. 

PM86 ‘3 - 1 
HRS6 

‘JA6 ’ 
JASG 
HRW2’ 
HRW3 
H RW4 
HRWG, 
HRW56 
JW6 
JWSG ” 

Cap. Grdss Power lb.h.p.) Nett Weight 
(CC) Max. Cont. @ r.p.m. (kgl 

- 8 ,6 1 650 -% 
.’ - 16 12, 650. .- 408’ 5.2.5 4 , 8oo .,‘. ‘.. 80.‘-.- _~ 

633 12.5 7.3 1800 ,107 : . 
1266 25.0 14.6 7800 I.70 
1900 37.5’21.9 1800 215 
2090, 37” 21.5: 1500 280 ” 

3 air 3135 55 32 .- 1500 370 :- 
., 

4 ‘air 4180 73 43 1600 432 Lister Diesel Engines 

-6---- ai.r-: 6270 111 -64 1500’60 - .~ ~ 
6 air - 6270 80 * - 1500 626 ‘a ,- 
6 ai.rc ,iO620 173. 109 1500 .95fj’ ‘ 

6 * air j 0620 -< 122 1500 975 l, 
2 water 2090 37 21 \ ’ 1500 306 ’ , 
3 ~ water 3135 .55 32 1500 419’ 
4 ’ water d’ 4lp80 .73 A3 1500 507 * ,- , 
6 water ‘6270 i Ii ” 64. ‘1500 652’ -: . .: 

6 water 6270 - 80 1500 684 
6 water .: 10620 173 109 . 1500 1180 . . 
6 water 10620 - 140 1500 1200 ! 

AC1 2 Single Cy!inder 

PETTERS LIMITED Telex: 47626 . * ~. -,** 
Power Generation Division Cables: Petter Hamble 
Hamble Lane Phone:. ,(042) 1’22 2061 % 
Hamble 
Southampton SO3 5NJ 
U.K. _- 

This manufacturer is part of the Hawker’“Siddeley Group and offers ’ 
air and, water cooled diesel-engines with power outputs ranging from 

‘2 b.h.p. to 50 b.h.p. Pqwer off-take via a.clutch at the’rrachined‘ 
flywheel housing end on thd larger units, .or, by pulley attached to 
an extension of the crankshaft on the small units. Various units are 

’ available as a generating and refrigeration or pumping set. 

Model Cylinder Cooljng Gross Power (b.h.p.) Neti Weight 
Compact range . Max. Cont. @ r&i. kg) ; 
AA1 1 ‘air 3.8 2.8 *. 2500 

‘- 
42.6 

(4Bl 1 air ’ 5.5 3.8 2500 . 44.5 
ABIW 1 water 5.5 3.8 2500 46.8 
AC1 1 air 7.2 5.0 2500 47 . 
ACIW 1 *water 7.2 5.0 2500 />. 46 
AC12 1 air 6.0 5.0 2500 . 49 . . 
BAI 1 a?r 11.0 7.5 .2000 . 105 
BA2 2 air .22.0 15.0 ‘, 2000 147 
AC2 1 T air 13.2 11.0 3000 ” .7a I- 9 

Standard range 
_’ ( 

PAZ1 ‘1 arr ., .3:3 2.5 TO8 
PHI* 1 air 9.0 6.3 1500 185 

* PH2” * 2 air 18.0 12.5 1500 .252 
d PJl” 1 air 12.4 8.5 1500 ‘>210 \ 

PJ2” 2 air , 24.7 17:O. ‘1500 276 
‘PJ3” 3 “- air 37.1 25.5 ’ , IFiOb ’ ’ 362 
PJ4* 4 air 49.5 34.0 .‘. 0 1,500 435 ’ 

. . *Water copled variants avail&e ‘with iuffix W tb mohal kmber. 
i 

a- ,. 
‘_ , _. ‘ -11, ‘_ ” ?, ,” 

,I., 
.’ . i ( ., ,.’ / C’ 



Praha 9 
’ . 

Czechosldvakia . ,* u P ;, a 

1 I. (- A range of air dopled’medium speed, four-stroke diesel engines with 
3 one, two; three. or four cylinders. Units are suitable ‘for variouslight, 

’ industrial uses, geneiating.electricity, etc. . a?m 
* Y 

\ 
l(i 

a 
D 

P-Rk!hwEST . I - 
Foreign Trabe Corporation 
P.O. Box 840 ” 

D I , 
.: ’ : , 

:_ .+&“; -, 
: 

3. 
5 m 

.* Tele$e 122 3:79 
. Ii 

Cables: Pragoinvest~Praha 
, I. - 

’ 

\ ( “. . / ,. ~ 
: . G 

> 1 --‘-’ -- 
.T 

_ ,_._l--* . 
. . ..-- _ , Slavia S 95 Type Ll~~sel Engine: ‘, ’ 

MECCANICA-S.p.A -~’ Telex+.- 51492 
CP 313 
Via A.C. Ducati 3 \ 

Phone: ‘(051):405049. i ’ 

Borgo Parigale 
40100’Bologna . ; 
Italy ’ ’ 

A range of Italian built Ducati four-stroke diesel engines with forced 
air-cooling-via a’ fjyhheel blower. Star&ng normally by a rope but units 

., .._. 
can be supplied.tor hand crank starting or electric dynastart. 

..’ \ I 1 I PI, 
Model Cylinder Cooling Cap. Gross Power (b.h,p.) Nett Weight 

IS7 I ‘air 
(cc) .’ Max.. Cbnt. @ r.p.m. iW 
345, 7 5.5 2500 48 , 

lS9 I: air 345 9 6.2 ?!qO ‘48 ’ 
IS?1 I ,. air 432 11’ 7.8, 2500 ,.” 50 
1516 I air 673 18 13, 
lS20 ‘I air 20 

2500 86s, ” 
746 ’ 14.2 2500 .88 

2lS22 2 air 864 22 1.5.2 2500 ” 86. ., _ (, IS16 Four-stroke Diesel Unit’ 

c.. ‘ H.T.C:Dl&EL ENGINES Telex: . 01 l-3242 
- 

PRIV‘ATE LlMlT.ED ‘I~ Cables: Hotraco 
Beaumpn Chambers Phone: 272188 

I’ 27133 Nagindas iI$aster R,had ‘, , < 

. I. i 
. 

Model 
Cap: GrossPower (b.h.p.) Nett Weigh&, 

;Cylinder Cooling (cc). ‘$lax. Cont. @ r.p.m&, lkgl 
AAVRS-5 ,I -“air 553 - 5 1500 155 
RVRS-5 .I’9 water ~563 - 
VRS-5. ‘4 I ;..., wafer $53 + 6.;~. :E:i 1 ‘. 

Engines offered as pumping set on base-plate),trolley’or skids. ~,~~ 

Single-cylinderr open-flywheeled, hand-cranked engines, “which can 
be suppl’ied with clock-wise or anti-clockwise rotation.,. i:/ 

,.. f 
I, ‘c 9 ,,.Gh I: 1 I .( 
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INDIAN NATIONAL DIESEL’ ’ Te;&: 7211,3283 

-- ENGINE CO. LIMITED Cables: lnnatdec 
6 Little kussel Street : Phone: 43-1938 : 
Calcutta 700071 * 
R-egistered~ffice: af d 

I” Hill’& Anderson- . 
, ‘Buildings . ,, ,.,, 

Park Street 
‘Calcutta. 700016 I I \ 

.G * 

India 

+ivIanufacturers of four-stroke die&i?ng&es which can,be supplied as 
,pumping oi generating sets. ~ . 

Model CylTnder cooling Cap. & ross P ower (b.h.p.1 Nett Weight 
/CC) Max. Cont. @ r.p.m. (kg) 

PHl I air 659 8.2 6.25 1500 IRR 
PHlW I water 65.9 8.2, .6.25 156( 

..PH2 2 air ’ 13>18 16.4 12.5, 1500 
PH2W , 2 water -1318 16.4 12.5 1500 2 

--- 
: -EUGGERlNI MOTORI SapA. Telex:- 51137 _ ~-_ ~_ , 

42040 Villa Bagno . . Cables: Ruggerini Motori Rubiera 
Reggio Emilia Phone: (0522) 55221 ’ 

Italy . c 
< All models can be equipped with cables and control panel for 

start and fuel cut-off switch for remote control. 
ert’ical shaft models are ‘available. ’ ~ 

Cylinder COoling Cap. Gross Power (b.h.p.) .Nett Weight 
(cc) Max. Cont. @r.p.m. 

1 air‘ 
fksl o 

375 8.0 6.3 3000 42 
I,, J: I ‘air / 482 10.3 9.0 3000 49 

RD< 3000 
r”>‘\ I. ‘. 

60 
,, k,,~ 3 y\.. , RDg-&-, _ 1 565 16.0 13.5 3000 65 

PlOl 1 air ‘ 746 20.6 17.7 3000 
r 

-95 
.RD901/2 2 air 1080 4A pib;ij2 zS.0 23.0 3000 88 

2 air 
” 

1492 40.0 36.0 3900 143 
- PlO5/2 2 air 1750 45.0 40.0 3000 150 

RDBOV lH%‘ air 375 8.0 6.3 3000 42 
RD850V IH air 485 10.3 9.0 3000 49 
RD920V IH air 565 16.0,*-13.5 3000 65 

Ruggerini PlOl/Z (40 h.p.) Various clutches, reduction gears, starters, etc., are available. 

v 
. c ---- .- -- i - - 

-.‘. 

--. .- 

= 

NISSAN DIESEL MOTOR Telex: J24905’Nideko \ ..~__ ..- _ 

COMPANY LIMITED Cables:” Nissandiesel Tokyo 
.7’- 

rl 
Kowa Building, 
3-7-l Kanda Nishiki-cho 

./--ST 

Chiyoda-ku “, 
\f-L&i 

a Tokyo / 
Japan 101 gf 

b 
Model Cylinder Cooling Cap. Gross Power (b.h.p.) Nett Weight 

ice) Max. Cont. @ r.p.m. r- kd ‘_ 
SD226 

m,arine 4, water 2164 46 40 2600 375 ! 

SD22 : 4 water 2164 66 36 2600 190 

SD33 6 : water 3246 99 53 26QO 300 
ED30 4 water 2956 91 ’ 39 2000 295 
ED6 6 water 5654 152 85 2200 470 I 

ND6 6 
‘4 

water 6842 140 87 2000 600 
PD60 6 water 10308 190 122 1800 822 

Various other models up to 350 b,h.p. are also available, and spme.,+- ,I . SO22 Diesel Unit 

unitsare $wplied as .an enclosed power-pack as an optional extra.’ -=.-*,4 L, - 



.’ .,.. 

RUSTON & HORNS~BY ‘_ _ Telex’: 303 Grea;es (PN) \ 
(INDIA) LIMITED 
Chinchwad . 

Cab&: Rustonind 
. Phon;: 82601/2/3/4/5. 

R&on ‘YWA’ Air-Conled diesel 

L 
1 6 

;. . 
m ._ 

of &ttary construction to allow.easy main- 
ividual~cyljnhers and pistons. Industrial a:d 
facility of power off-take b>in$ from iither 

=’ ’ . :’ 3 _ _* ‘ I’ ‘-: :. -: 
oolmg Cap. Gross Power (b.h.p:) ’ Nett Weight 

(cc) Max. Cont. @r.p.m. kg) 
2463 42’ 22 1500 480 
5695 .68 46,’ ;1600 . 557 ’ 

1 92 63 1660 ’ 4828 . 620 
7391 135 92 1600 ‘j 793 

1YWA 1 air -’ 15.5 9.8 1500. 245 
8 2YWA” 2 air - 31.519.6. v 1500 308 

3YWA’ 

)_ 
-_ 

‘ZY,D aT.- 
3YD 
4YD * 
6YD’ * 
6YD.X * 

6 
6 

-. 
air - 51 ;29.4 

-%%f& s 24’sJ ” $2 27.5 
1500 ‘372. 
15uo 524 

wafer 3$95{, 
water, 49& 

65 ~,4b2 1500 584 
$JO*~B~ L ~1500 673 

water& 7,391 ” “8”ra 
( 1500: + I _, 876 I 

water 7391 - - 

i - 

-_ 
Slowspeed horizontal engines with exposed flywheef$ +: ’ 
1HR 

.K 
water 191)06 ‘F 5.5 ,a550 

1XHR. water 1900 9'8 .- 800“’ 

“, 367 I 

367 
1YHR 1H 4300 ’ water 11 10 450 ) 635 
1ZHR 1H i water j 4300 12 11 475 ’ 635 
2XHR 1H water 6000 15.5+4 475 839 
3HR0 1H water 9306 20 18 400 1270 
HRY IH water 9300 28.6 26 430 1283 

MEDALIST UNIVERSAL Telex: 262-717 
MOTORS 
1552 Harrison Street 
P.O. Box 2508 
Oshkosh 
Wisconsin 54901 
U.S.A. 

Cables: Unimot 
Phone: (414) 231 4100 

Manufacturers of a range of three water cooled, four-stroke diesel 
engines with rated power outputs of 12, 17 and 25 b,h.p. at 2800 
r.p.m. Specifically designed for marine applications, but can’be supplied , 
with or without a final drive reduction. Closed system fresh water 
cooling can be supplied on some models for sea water use. 

VII.640 Diesel Engine /a 
/ I. 

blwine ~ r ,.& ” 

PERKINS ENGINES LIMITED Tel,ex: 32501 
Eastfield 

. 
Cables: Perkoil Peterbor&gh 

Peterborough PEl 5NA Phone: (0733) 67474 . ’ 
U.K. 

Model Cylinder Cooling Cap. Grqss Power (b.h.p.) Nett.Weigh: 
(cc) Max: *Cont.. @ r.p.m. lkd 

03.152 3 water 2500 49 36 1800 ’ 210 
4.108 4 water 1760 45 26 1800 150* 
4.203 4” water 3300 61 52 i 800 236 

3860 81 64 1800 249” 4.236 4 water 
4.248 4 . water 4070 84 65 1800' 249 
6.354 6 “water 5800 114 87 +1800 390 . 

T6.354” ' 6 water 5800 137 117 iapo' 417 . 

va.540 8V water 88311180- 1800 623 ’ 
“Turboctmrged.m 

Two further V8’s.u~ to 250 b.h’.p. are-also available. ,’ 
These engines are widely used’in industrial,‘earth moving and agri- 

cultural machinery, and for powering generator sets. 
, 

r c 
/ 

: 1 

* 
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KIRLOSI&R.OiL ENGIN&*’ Telex: *til4-245-Koel Pa 
LIMITED ’ . . 
13 La%rnavrao Kirloskar Road 

Cables: Keel Pune (India) ,,- 

Kirkee ‘-L 
Phorie: .55346/7/B 

_. 
PuneLil! 093 _ ’ _ ,* * -. 

’ IndId ’ ,I . - 
b.&3,. . 

. . 

% Air and water cooled’ epgines ‘with a power range’of 5 to 370 b1h.b. 
Manufactured for automo%e, marine, agricultural and industrial use. 
Can be supplied as compiete generating or pumping sets. 

I Model Cylinder Cooling cap. 

TAl ’ 1 ‘, 
(ccl 

air 660 
TA2 2 air 132-O 
TV1 ‘1 water 660 
TV2 . 2 water 1320 
KA27 i ” air 276 
CA1 id air 580 

Gross Power’ lb.h.j.) Nett Weight 
Ma;. Cant: @ r.p.m. a W 

9.38 6.0 1500 164 
18.75 12.0 1500 250 -’ 

. 10.88 7.0 ,150o 166 
21.76 14.0 1500” 247 . 

4,.5 2.7 2000 91 
6’,- ’ 5 I 1500 ’ 172 .+ 

c CA2 2. air 1160 .12 10 1500, .24g-.- 

-% m .- , 

AVl 1 water 553 8.1 5 1500 166 . * 7, KIiloskar RA3 Dies4 
AV2 2 b-v water 1106 16.2 10 1500 ‘_ d \ 

0 -‘. ini;. 
247 i * 7 _ 

RA2 t .’ _ 2 air -1728 21 16.5 1500 323 / i 0 L RAS “3 air 2592 24.7 -1500 L *31.5 z- 

RA4 4 air 3456 42 33 ‘1500 

433g L s’.- ,- ‘,~, _ 

.475 - I 
RA6 6 .,air 5184 .63 48.5 1500 , 595 
RDA2,’ 2 air 1930 26.5 !9 1500 . 325 . 

RDA3 3 air , 2900 36 , 28.5 1500 : 435 ‘. * r 

’ RDA4- 4 ajr 3870 47 37 1500 475 

RDAG 6 air 5800 70 
\ 

RV2 2 water 1728- 27.5 7: a-iZ;L RV3 .3 water., 2592 ‘41.25 2512 i 500 7 3529: ’ *, 438 .” ‘i . 

RV4 4 water 3456 55 33.6 1500 ., 480 0’ n 

RV6 L6 water’ 5184 82.5 50.4 1500 600 ’ . 
. 

“’ RBV2 2 water 2090 30.8 25.8 1650 338 . 5 ,, I 

RBV3* 3 water 3135. 46.2 i 38.7 1650 
RBV4 4 water _ 4180‘ 615 51.6 1.650 

498 . -<*c . 
490 ,.a.‘*: 

:RBVG 6 water 6270 .92!5 .~77.4 1650 
: ’ e 

610 s ‘._, . r _ x ’ RE4 4 2700 55 “^ 31.25:. 2000 /. 
., watF; :s 

.’ 235’ 1 . il 
‘, _ 

_ e: .,i 
y:., 

-. * ?. ‘ c i 

Kirlaskar als’o manufacture.a.$lection of 1 to 45kVA generating sets ’ ‘ 

and 16, t “61 b h.p. pumping set.s:~Also, marine variants and larger units. 
>: . 

9:. ~ ;, . . . / A. _ ,. b&L 
. -. . 

_( 
/I _- 

I-. n 
. _ ‘I i E. --. : _ 

^. 
:- d ‘- . . 

.-’ ’ _’ i ‘9 ” >’ __ VOLVO PENTA c ’ -. 
Telex: 20,755 ’ 

/~ 

: Boj ,~ ‘Cables: P.O. 392 .Penta 
401 26 Goteborg 1 ’ .?’ r -Phone: 23 54 60 ? _ 
Sweden 

r L 

Range of unitS with power &t&s ringing from 44k.W to 2OlkW, ’ 
designedi for industrial mach’ine’ry, marine auxiliary use, ‘as -power 
packs, and can be supplied complete with a large range of’ ancillary “,’ 

- equipment. - ‘y?P __ , I. II - 
t .” ‘,’ _ d , -. 

Model Qlinder Cooling Cap. Gross Power (b.h$.) .Nett W&ght 
’ .*h,‘, Max. Cont. @r&m. ‘l d {kg] 

D70B * 6 @ water .6730 165 100 -I 800, ~ ‘670 
TD7013” 6 water 6730’ 2‘15 -739= ‘1800 686- . * il 

.s 3 

‘Denotes turbocharged version - a range ‘of la&? units up to 329 b.h:p‘. is also “. 
available. Y Y 

, .i. 
c 

,I -% 
a - I 0 _ 

- 

Inboard marine engines: * . 

MDSA 1 water 440 - ’ - 7. 7:5, “i I$&(:; I, 
.MD7A 2 water 740 13 - ,--- 175, 
MDllC 2 1 water 1120 - 20 2300 I 230 
MD17C 3 .water 1680 . - 30 2300 - 290 L. ‘~ 

‘\~ 
fvlD70B 6 water 6730 139 106 2000 ” +. - 800 , ‘\ 

\ 
i . . j\j, 

~. 

‘. \. .’ 1 1,. \ 



, t A.N. WEAVER (COQENTW .Cables: Precision Coventry : * - 0: _ 
- LIMITED ’ Phone: 0203452625 ’ 

Smiths Industrial Estate . I \ 
Humber Avenue l ., 

\ 

Coventry CV3 IJL _ .. _ 
i 

,, 

-. 

ql 

.~%+&I . . Cylinder &oling’ Cap. Gross Power Ib,h.p:)- JVett Weight 
(CC) Max. Cont. @ r.p.m. (kg) 

>:. ’ 3 WD3 1 
A-D3 

,water 636 11 7.3. 1500 1~25 . , 

- 1 air ,636 9’6 1500, 154 

Model-HDA ’ ‘1 HDA w air 1448 23 15.4 
2H 

1506 - 207 
HDW water 1448 30 17.8 1506 197 

_. ^ ) .-. 
A range of air and water cooled general.puipose engines as follows: 

Some of these units are available adapted for’ma,rine and other 
specialised uses. j . _ 

. , 
.VtiLKSWAG-ENWERK AG Telex: 09586-o vwwd 
Heinricfi’.Nordoff S&ass? - Catiles: Volkswagenwerk/Wolfsburg 

-D-3180 tiolfsburg 1 Phone:’ 22-3535 

Germany ’ 
* . 

. ’ 
1500.~~ water cooled diesel engine producing 33 kW at 4000 r.p.m. 

Unit based on engine used for Volkswagen Golf car, and is intended for 
industrial applications. ’ J 

Model 068.2, 1471cc, water-cooled, 4%’ wlinder in-line. Maximum 
power 50 b.h.p. Maximum continuous rating (typical) 25 b.h.p. @ 2000 

‘r.p.m. Weight (drv) 129 kg.’ 12V electrical system complete with o- 
starter. ‘I,<<. ‘/ 

. \ i‘ 

TOdWOOMBA FOUNDRY Telex: Socross 40046 
PTY LTD 
P.O. Boxi 

Cables: Foundfact Toowoomba 
Phone: 076’32 3122 

Toowoomba 
Queensland 4350 
Australia ’ .,~, 

r f 
Manufacturers$2f ‘“Southern Cross!’ slow to medium speed diesel 

engines. A series of air cooled,. four-stroke cycle engines as follows: 

\. 
Model 

Southern Cross 6,h.p. Air-cooled Diesel Engine 

Cylinder Cooling Cap. Gross Power (b.h.p.) Nett Weight 
(ccl Max. Cont. @ r.p.m. (kg) 

EF-D 1 air ‘3i6 3.5 2.5 1-5oq 85 

* EF-E 1 air 591. ,&A$.0 5 1500 139 
I EF-H 2 air ‘1182 i2 10 1500’ 236 

ED-C ,l aiY 1104 11 1500 326 
.* 

J2 
ED-E 2 air 2092 24 20 1500 388 
ED-G 4 air 4184 50 44 1500 572 



-.- 
* I 

GRAHAME P,ucrTlCK Te’lek, 96336 ” 
- LlM.lTED Cables: Puma Sandwich 

Sandwich ’ Phone: (03046) 2,901 (j 
Kent :._ - 
U.K. _ 6 

A range of exposed flywheel water cooled singl’e cylinder, ehaines 
dejigned for slow speed operation and simplicity of maintenance. 

I . 
Model Cylinder ’ Cooling Capacity Gross Power (b.h.p.)Nktt in/eight 

(cc) Cont. L@ r.p.A 04 
PZ31 . , 1 water. . 1950 7 i” 600 420 c/ 
PZ4 1. 

h 
water 1950 8 700‘ 420 

PZlO 1 ’ water 3 1950 10 800 ’ 425 
% 

These engines are available as complete pur&ing and generating sets. 
s 

- 5’ 

i 

4 

I 
, .T. 

. Puma 10 b.h.p. Diesel Engine 
. . .I , . ~ . i * . 

/ ‘, , _ . # 6 ii ,,_/I ^ -. : c ., n, I 
3 - .’ :-A .a . 

.- 1 * : 4 
,&, , 

h $7 . .” c .’ - o 

JOH”N ROBSON (SHIPLEY1 
; 

_. ,. T$kx: ’ 51ii86 - 

i 

; 
LIMITED’ ’ ;’ Cab es: Robson Shipley a 

1 P.O. Box 31 - ; I Phone: Shipley 52041 
Ives Street ’ , 1 

Robson RC Diesel Engine, ’ 

-+--=a .,.‘;; 
4 

D ‘. 

? . 0 * 0 
I .? 

’ . 

I:’ Single cylinder, water cooled, low speed, totally enclosed, horizontBl 
diesel endnes. Starting is-by-hand for which purpose .an automatic 

’ ‘decompresspr is fitted and a “stai-ting handle is prov,i?led. Drive may be 
tilten from either side from a pulley that bolts to the flywheel, and the 
units can be supplied as complete pumping sets. 

. 
. ‘G 

7. 
Model Cylinder Cooling Cap. Gross Power (b.h.p) Net We$ht 

? - (cc) Max. Cont. @.r.p.m. (kg) s i 

‘i- ’ :, ,, RB’ Rd RI6 ” :li 1H h. water water water 3850 2150. 1800 24 14 18 ; 122 i3 16 1100 1100 8aa ’ ’ 1016 457 476 

& R26 * 1H’ water 4600 29 26 880 ‘,* 1057 
\ n 
‘,\\ - . \ / i 

Total bpzrational li.fe’of up to 20 years claim,ed. , 
^ _ 

G . 

I> 1 * 
‘& 

/ 
/ 1 

*D I 

PdL’LS RC)Yc; M’OTORS’ 

I) 

Telex: 3517112 ” \- 
LIti’tiED P . Cables: Roycai ShrewsbaJry p 
Diesel piv’ision Phone: (0743) 52262 
ShrTwsbQry 
SalqpSyE4DP 1’ 

. 
n’ 

U.K. 

6 range.of‘watep cooled diesel engines with outputs from InOkW 
‘to 690kW. Units a& supplied pi skills ON- lm,ounting feet atic as gene, 
rating sets. . 

* “. , 
’ Moclel Cylinder Cooling Cap. Gfoss Power (b.h.p.) Net I Weight 

I/- 

C6N” 
L ‘(cc) Max. ‘Cont. 0 r.p.m. 

0 w’atcr 12170 180 156 ‘1500 



SAAB-SCANIA 

, 
Telex: -10200 Scania s 

S-151 87 S6clert~lje + Cables: Scania S6dertB’lje 
;Sweden ’ I Phone: 0755-341 40 “ 

/ 
Prime Mover Engings 

. . t 
- 0 i I. 

Model kylinder Codling Cap. Gross Power (b.hfp.) Nett We,$f 

-b8 
(ccl Max. Cont. @ r.p.m. (kg) ! 

ts - water - 167 99 1500 .+- ’ 
lx8 61 water 7 210“ 1’30 akl5oo 1 9 

Fll 61 water - j 215’ 144 I 15004,~ - .a.: ,-* = 

; 0s engine available as 73kW generating set, 131 hp-marine engine 
,or 99 hp (continuous) at 1500 r.p.m. prime moyer. ’ 
,’ Orher ensines alsb available upto 400 hp. 

Saab-Scania DSB I L 

7. 

‘-‘VANMAR DIESEL ENGINE ” Telex: Oi22-2310, 0222-4733 
COMPANY LIMITED Xables: -Yanmar Tokyo ’ 
l-l 1-I Marunouchi Phone: 03-213-8111 ’ ,. 
Chiyoda-ku 
Tokyo - .*-. 
Japan 100 

,_, -.I’. 
Water cooled engines designed-yor use in marine, industr!al and 

* agricultural ap,plications. 
I,, 

. . . 
) Modell.. ^&linder Cpoling Cap. 

i,‘., 
Gross Power (b.h.p:) Nett Weight 

.. (cc) I ‘Max. Cont. @ r.p.m. 6’4 

:.T%OCI ’ 1H ‘. 
,water water 

270 5 2000.! 52 
h‘c--TSSOc: “iH ._ 335 6 ,?% 5 2000 70 
,y TS706’ .->. “Xi H 
*Qs I 3ocrtb ;; ; 

-w$ter * 380 ? 6. ‘2200 82 

-.+J&&’ 
waler Fq- 935 13 imi 2200 130 .:’ 

’ ;, < 8 ‘i/water ‘l $15k 10.5 9 2&lO’ 1 
T.Sl IS? 1H .‘!t 

9 9,6 
Water+-l + 75,0 -.15.5 150 

‘TS18GC 1H <ater :, . ,870 I’S‘, 
13 1 ~200 
15 2300 II &I70 

. . _/ %> 

TS (C) Series Ebgine 

TSsOC 1H @ater fp5. 8’4” 7 2200 .88 ,, 1. . 

.This series gvailable in g&era&n; :ets.:bf- I%, 2, 3, 5, 7.5, IO, and 
12kVA (vari&us voltages) and as marineaqxillary engines. 

! * 1% 
.i 7. 

Marine engines (fitted with c,[utch dnd iarious reductiort gear arrange- 
men&). 

YSi8 
YSB 12“ 
SB8 
SB12 
SKE 
2SE 
2QM 
3QM 
2TE 
3TE 
ISME 
2SME 
3SME 
3ESDE 
4ESDE 
3BNE 
4BNE 
GBNE 
3KDE 
4KDE 

i 
330 8 5 IH water 

1H water 
1 watet 
1 Wilkl 

1 Watcl 
2 walqr 
2 waler 
3 wa tel. 
2 water 
3 ,watel 
1 Wilkl 
2 water 

3 water 

3 W;llCI 

4 WZlb!l 

3 WIlLl!I 
4 Wtlkl 

G water 

3 wa,tel 
4 , water 

- $0 12 8 

330 510 1;= 5 a 
664 13 12 

1134 18 16 
1100 22 20 
,165O 33 30 
1650 25, 22 
2475 37 33 
1050 15.5 14 
2100 33 30 
3150 50 45 
4600 a63 56 
6130 84 74 

10200 132 ‘115 
;w?; l7; ;s$ 

‘8500 90 a2 
11350 1.21 110 

2200 
2200 
2200 
2200 
2400 
2200 
2600 ’ 
2600 

:, 2mJ 
2000 
1800 
2200 
2200 
I 800 

1800 
lGO0 
lGO0 (. 
1 GO0 
1450 
1450 

107 
‘135 
114 
137. 
170 *’ 
250 
225 
280 
380 
490 

.240 
430 
530 
680 
800 

1480 
1730 
2550 
1240 
1701 

Plus a range of larger engines up to 198Cl b.h.p. 

” I_ 

_’ 
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SO~IETE+C6‘MMERCIALE l%. Telex: 620162 . 
MOT&R, - C.L.M. _ Gables: Cpgemot-Nanterre = 7 
B.P. 420 f +n--p-- ’ Phone: 780 7211 h . . . 
4BrueNo&lPPqr+s _. ., I’ , *‘ 

..- -92000 Nanterrd-:= 2‘ 

France ..’ ;- 
c. * - -I-’ 

‘This manufacture’r is a subsidiary of the PSA-Pebgebt-Citro.k’n group 
,, producing a range of water cooled fouristroke diesel eqgines (as used ih 

Peugeot and Citroen vehicles), with otitpgts from 68 b.h.p, to 106 b.h.p. 

. Model - Cylinder Coolin@ Cap. Gross Power (b.h.p.) Nett Weight 

(cc) Max. Cont. @ r.p.m. ‘lkij 
XDP 4.88 4 water 1946 55 40 3000 153 

.’ XDP 6.90 6 water -3168 90 -61 2560 246 
’ =XDP 4.90 4 water 2112 61.5 40 

CRD 908 4 l water 2175 -61.5 41 
2500 172 _ 
2$00 205 

XDP fl.88 Diesel , .e L 
5 

.r 
’ 

i ~- -___ - -...- ----..___-. .--___-.-____ 
, -‘* i 

.5 
WITTE ENGINE Telex: 0428262 
CORPORATION Phone: (91‘3) 764 3512 
(A Hawker Siddeley Company) 
P.O. Box 386 s 

555 East 56th Highway 
Olathe 
Kansas 66061 .- 

‘U.S.A. - 

A range of dies’el engines, the 120/HS being a hand cranked, slow 
speed unit, with an output of 26 b.h.p. Speed regulation is to+ 5% no 
load to full load and it is designed for continuous 24 hour running 
conditions. Units are also available for marine,a’pplications for boats up 

. to 45ft. n a / 

Model .Cylinder Cooling Cap: Gross Power (b.h.p.j Nett Weight 
(cc) Max. Cont. @ r.p.m. (kg) 

120M’ 2H water 1966 30 22 * 1500 398” 

120 2H water 1966 33 26 1800 545 

This heavy duty four-stroke diesel e(ngine is available as a complete 
generating set and there is also the Model G-260 natural gas spark 
ignition engines with many common components. 

120/HS Uht 

w 

MOTORENFABRIK ANTON Tclcx: 0526515 
SCHLiiTER ” 
Miinchner Strasse 32 ’ 

Cables: SchIUtcrworko Froising 
- Phone: (081.61) 13051/55 

D-8050 Freising * c 

~*, , Germany 
! 

- ;i i 
h& 

Wate‘rcooled diesel engines with power outputs from30 hp to 200 hp. 
suitable for vehicle power, construction machines and stationary 
‘installations. Units can be supplied wi’th a variety of power take-off 
assemblies on the flywheel casing. 

Model Cylinder Coolirrg Cap. Gross Power (b.h.p.l Nett Weight 
(cd Max. Cont. Or.p.m. (kg) 

SDMWZ 2 water 2376 38 34 1800 227 
SDMWB 3 water 3564 57 50 1800 325 
SDMW4 4 water 4752 76 68 1800 420 



. 
~ 

,‘ Y 

Waker cooled engines designed for automotive and industrial use. \ : 
Can be supplied as enclosed generators or open power_units. 0 “’ -, 

Model Cylinder Cooling Cap. Gross Power (b.h:p.l Nett Weight water dra,,, 
c > (CC) Max. Cont. @ r.p.m. . (kg) , *’ 

D-2000 4 water 3250 68 
D-2300 4 water 3710 72 
D-3000 6 water 
D-3090T”. 6 

.im36OOT* 6 

D-3400 6 
7850 150 127 

\ - * 

WHiTEENGINES 
’ P I ,I * Y . 

Telex: 98-3439 
.* . .A” 

Cables:’ Hercano ‘G’. ;’ 

3 
breather cq .: 

Phone: 74 979 3993 
I . 

oil drain 

‘2 holes water- 
cOnnection 

.’ 
r- 

. ’ 
l T dcnotus I 

. .\A 
T 

Spark Ignition hgines’~(&&ol and gas fuelled) ’ L - 4, 

. 

-I(,. ‘...;i ., ,._ \‘--.;.. 
‘. , ,“..:, ‘,. 

. 

DP-60 Engine 0 

% 
COOPER ENERGY SERVICES Telex: 914554 
19 North Center Street Phone: (814) 665 8281 
Corry 
Pennsylvania 16407 _, 
U.S.A. 

A range of heavy duty, low-speed, horizontal, two-stroke engines, 
developed for pumping oil in oilfields b,\F well-suited for driving re- 
ciprocating water pumps. Very little ma%&nance required - engines 
ha?e particularly long operational life. 

Model Cylinder Cooling Cap. Gross Power lb.h.p.1 Nett Weight 
(cc) Max. Cont. @r.p.m. lksl 

EA.22 1H water 4340. 22 17 450 1317 
EA.30 1 H ’ water 5410 30 22 450. 4340 
E~42 1 H. water 9291) 42 35 400 1961 
DP-60 1 l-1 water 13930 60 40 350 ,,, 2813 
,DP-80A 1H water 21800 80 60 300 3691 
DP-125 1H water 36150 125 100 280 6143 
OP.165 1H water 46330 165 125 260 6347 
DP-250 2H water 72300 250 175 250 8111 
DP-325 2H water 9266d.325 230 , 250- 8467 

*. ? 

JLO MOTDRENWERK GMBH ,?hcx:- 02 189 113 
P.O. Box 1620 _ .dd Cables: II0 Pinncbcrg 
D-2080 Pinnebcrg Phone (04101) 2141 
W. Germany 

. Two stroke cnginos. * 

Model Cylinder Cooling Cap. Gross PO wer (b.h.p.) 
(ccl Max. Cont. @ r.p.m. 

L35 1 air 35 l.? 1.1 3600 
L77 1 air 73 2.6 2.3 3600 
L97 1 air 98 4.0 3.0 3600 
LlOl 1 ait 98 4.3 3.8 3600 
L152 1 ait 148 6.0 5.4 3600 
L197 1 v air 198 7.3 6.7 3600 
L252 I ilir 247 8.0 7.9 3600 
L253 1 air 247 9.5 9.1 3600 
L372 1 air 372 14.3 13.5 3600 

There is also a series 6f specialised models specifically 
various applications including spraying and lawnmowers. 

Nett Weight 
(kg1 
.4.5 
7.5 

‘8.1 
11.8 
14.2 
16.6 
27.2 
24.1 
32.6 

designed for 
L152 Engine 

\* 
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BRlGGs AND STRATTON 
., . 

Telex: 026776 
-, 

CORPORATION n Cables: Basco 
Vert~col Shaft , 
serE5 17omo 

LX 

P:O. Box 762 Phone: (414) 461 i212 _._ 
Milwaukee 

) 
_ 

Wisconsin 53201 
U.S.A. ” 

Range. of four-stroke air cooled engines available’with wide choice of 
accessories, mountings and shaft sizes: 

Model 

92500 
92900 
110900 
100900 
130900 
1.70700 
191700 
251700 
60100 
80100 
80200 
80300 
100200 
130200 
170400 
190400 
251400 
233400 
243430 
302430 
326430 

Qlinder 

1H 
1H 
1H 
1H 
1H 
1H 
1H 
1t1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Cooling Cap. , 
(ccl 

Gross Power (b.h.p.) 
Max: Cont. c @ r.p.m. 

SjJ 148 2.3 
arr 148 2.4 
air 187’ 4 3.0 
air 170 4 2.9 

- air 205 5 3.7 
air 274 R7 5.3 
air 318 q- 8 6.0. 
ai; 399 10 7.9 
air 109 2 1.5 
air 127 215 2.0 
air 127 3 2.3 * 
air 

“127-; 
3 2.3 

air* 17Q 4 2.9 
air ,205 5 3.7 
air 274 7 5.3 
air 318 8 6.0 

.air 399 IO 7.9 
air 376 9 7.3, 
air 392 10 7.9 
air- 494 13 ‘10.2 
air 531 16 12.2 

/ 

3000 
3040 
3000 
3000 
3000 
3000 
3000 

,300o 
3006 
3000 
3000 
3000 
3000, 
3,000 
3000 
3003 
3000 
3006 
3000 
3000 
3000 

Nett weight 
Owl 

8.8 
4.9 

1110 
13.8 
13.9 
19.7 
22.2 
26.9 
10.1 
10.1 
l-O.9 
11.5 
13.4 
13.9 
20.0 
20.4 
28.7 
41.4 
43.5 
48.1 
48.3 

Series 1707dO 

s 

MAGlO14XRL ‘* 

. . 

VILLIERS MAG’ENGINES LTD Telex: 338558 . r, 

Factory 47 Cab1e.s: Vilmag’ 
Pensneft Trading Estate Phone: (038 44) 6553 
Brierley Hill DY6 7NA 
U.K. .- . 

.’ t i”‘... 

MOTOSACOCHE S.A. .I 
“2 .” 

’ ‘Telex: 23139 *’ c 
CH-1211 Geneva 26 Phone: (022) 42’01 60 

2 Switzerland I 

“9 
Model Cylinder Cooling Cap. Gross Power (b.h.p.) Nett Weight 

(cc) , Max. Cont. @ r.p.m. 1 (kg) 
MAG1014 

I’.. 

SRL 1 air 141 3.5 2.8 3000 - -+ __ 

MAGI026 
SR’L’ 1 air -’ 258 7.0 5.5 2600 28 

; 

036.1 Water-cooled 1 IOOcq Industrial Engine 
__’ 

VOLKSWAGENWERK AG Telex: 09586-O vww d I 

Heinrich Nordhoff Strasse 
D-3180 
Wolfsburg 1 
Germany 

Cables: Volkswagenwerk/ 
Wolfsbu& , 

Phone: 22 3,535 “‘::, 

Four-stroke~industrial engines i , 1 

Model Cylinder Cooling cap. Gross Pbwer (1J.h.p.i Nett Weight I 

(cc) Max. Cont. @ r.p.m. Oq’ 

036.1 4 watei 1093 49 50 3600 107 i . 
049.6 4 1588 watet; 61 46 3000 111, 
122 4H air ii92 34 28 3000 94 . I “- 

126A 4H air 1584 ,46 36 2860 ‘:” 100 ‘0 
^ ‘. 
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KOHLER INTERNAblONAL Tel&x: 2.68g 
LIMITED. Cables: Kohlerint 
High Street I Phone: G (414) 457 444) 
Kohler ’ 
Wisconsin 53044 ’ 
U.S.A. . 

?!< 
Range of four-stroke, single and twin cylinder, air cooled petrol 

.-engines with power take-off. 

Model Cylinder 

K9i 1 
K141 -1 
K161 1. 
K181 1 
K241 1 
K301 1 
K321 1 
K341 .- 1 

Cooling Cap. Gross Power (b.h.p.) Nett Weight 
v 

(ccl Max. Cont. @ r.p.m. (kg) 

air 145 4.0 3.6 3400 19.5 
air 278 6.25 5.6 3000 z&5 
air 278 7.0 6~2 3000 29.5 . 
air 305 8.0. 7.4 3000 29.5 
air 391 =10.0 8.6 2800 53.5 
air 476, 12.0 11.2 2800 53.5 
air 512 14.0 12.3 2800’ 
a’ir ‘588 

;, 53.5. 
16.6 1’4.9 zaob .: * 55.3 K181 (Ehp) Unit 

K532 $:’ ,2 air 880. 20.0 la.5 2600 85.0 
K582 2 air 946, 23.0 19.8 2600 85.0 . 

--e: 
Purpose-built generating sets are also available. 

KIRLOSKAR OIL ENGINES 
LIMITED 
Laxmanrad Kirloskar Road 
Poona 411 003 
India ’ 

Teley 014-245 ,: , 
CabE Koel.Poona 
Phone: 55341 

Small air cooled two-stroke engines. 

Model Cylinddr Cooling Cap, Gross Power (b.h.p.) Nett Weight 
(cc)’ Max. Cont. @ r.p.m. (kg) 

KP70 1 i air 72 3.0 3.0. 5060 4.; 
KP75 1 air 35 1.7 1.5 4800 3.75 

Engines available with optional recoil starter. 
/ 

I KP75/1 Petrol Unit 
e A. c 

LIMITED 
FORDMOTORCOMPANY 

Royal Oak Way South 
Daventry 
Northants NNI 1’,5NT 
U.K. 

~Telex: 311552 
Phone: (032 72) 71111 
Cables: Fordparts, Daventry 

Ford 1599cc Natural Gas Engine 

Range of water cooled Retrol engines with power outputs as indicated 
below. 

Model Cylinder Cooling Cap. Gross Power (b.h.p.) Nett Weight 
(cc) Max. Cont. @ r.p.m. (kg1 

2261E 4 water 1093 47 30 3000 110 
2262E 4 water I 298 55.5 38 3000 115 
2263E 4 water 1298 68 37 3000 115 
2264E 4 water 1599 65.5 47 3000 I.?0 
2265E ’ 4 water 1599 84.5 51 3000 120 
BDA 4 water 1600 114’ 93 4500’ 114 
2503E 3 water 2590 46 31 1500 310 
2511E 
2513E 
2606E 
2613E 
2614E 
2652E 

.2653E 
w 2655E 

2656E 

3 water 
4 water 
4v water 
6V water 
6V water 
4v water 
4v water 
6V water 
6V water 

3294 57 41 i500 323 
4-196 74 53 ” 1500 402 
,1996 .80 63’ 3000 150 
2495 117 77 30’00 181 
2994 136 99 ‘3000 181 
1498 60 45 3000 128 
1699 .74 55 300d 130 
2293 108 76 3000 160 
2551 124 ,,J.5 3600 163 

t 



KAWASAKI HEAVY Telex:,” J22672fJ26888 
INDUSTRIES LIMITED Cables: Kawasakiheavy Tokyo’ 
World Trade Centre Building Phone: Tokyo (03) 4352516 
4-l Hamamatsu-cho 
2-chome 
Minato Ku ” 
Tokyo 
Japan 

~_ ~_ _-, -- --- 
>/./ 

Air cooled fourtstrake and two-stroke engines &h power out- 
puts ranging from 12 b.h.p. to 28 b.h.p. Typical applications include 
stationary power-units and vehicle motor units. 

Four-stroke c&e models 
Model Cylinder C:oling Cab. Gross Power lb.‘h.a.l Net: Weight 

(cc) Max. Cont. @ r.p.m. 
KF24” 

lksl 
1 air 98 2.3 1.6 1800 9.6 

KF34* I air 132 3.4 
KF53* 

2.3 1800 13 i 
1 air 5.0 3.5 la00 ,I6 ’ 

KF 8 4” 
181,. 

1 air 244 6.5 5.0 la00 20:5 
KF I* 

I 
1 air’ 324 a.2 6.0. 1700 32 

KFIOO” 1 air 397 10.0 7.5 1600 40 
KF140X 1 air B 552 14.0 ,10.5 1600 60 
KF160X 2H air 680 16.0 12.0 1600 a5 
KFZOO’ . 2H air 794 20.0 15.0 1600 85 

*two versions available - low sbeed,,ratedoutput quoted 

Two-strdke cycle models 

” KT12 1 air 1 ?3 1.2 0.8 7000 
KT15 1 1 air 27 1.5 1.0 7000 
KTIS 1 air 35 1.5 1.0 . 5000 
KT30 n air 50 2.4 I‘:7 6000 
KT33 i 1 air 80 3.3 2.2 
KT43 I+ 

1750 
air 110 4.3 3.0 1600 

KT60 air 169 6.0 4.5 1750 
KT300 :+ air 554 ’ 28,o 28.0 4500 

. KF24 
3 

2.2 
2.5 
3.7 
6.5 ’ , 

12 
13 
27 
48 ‘: , 

II 
tthis model is available in a vertical shaft option, intended for grass cutting 
machines. 

Main uses for these engines are. for small pumps and generators. See 
also the range of Kawasaki purpose-built generating se? in Section 7. 

.., . 

BOMBARDIER-ROTAX GMBH Telex: 25546 bomrot a 
P.O. Box,5 Cables: 
A-4623 Gunskirchen 

Bombrotax Gunskirthen 
Phone: (07246) 271 i 

Austr.ia F I ’ 

Magneto ignition industrial engines. 2 stroke cycle. ; / i . 
/ ’ 

Model Cylinder Cooling Cap. Gross Power (b.h.p.1 Nett ‘Weight 
(CC) Max. Cont. @r.p.m. rp/ 

75 1 air 75 3 2.54 L 4500 b 
95 ,I air 95 4.75 4.25 4500 :.. 9.5 : 
125 air 125 . 1. ‘4.5 3.3 ” l/3- 
150 

3poo 
1, ai,r 150 . 

151 
5.8 - h4.2 16 ( 

1 ail- 151 7.4 6.2 
3990 

air 
4000 18 ’ 

16.1 1 165 7.6 4.5 ,300o lb * 
’ la5 1 air la5 9.2‘ 5.2 3009 15 

.200 1 ,air 199 ” 7.5 6.0 3000 423 
250 3 1 air’. 247 ‘9.7 7.2 3000 23 
250AS 1 air 247 14.3 11.0 4000 23 
300 1 air 299’ 12.0 9.0 3000 23 
500 2 air 494 16.2 14;2 3000 38 
635 2 air 635 38.5 38 ‘., 5000 40 
640. 2 air ., 635 38.5 38 5000 40 

,373 0 l 2 air. 368 24 23.5 5250 33 
637 2’ air 635”., 40 39 5256 45 

i ’ 
\ ’ .i , 

: i 0 
-r. ,f j 1 : . 
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BERtiOTOR LIM!TED . 95446 
21 Road @!&?&I Cables: Bermotor Wells 

9, T&rid& 
Telex,: Tunbridge 

I Wells . Phone: (0892) 37588 
Kent TN1 1SY 4 . . 
UK., f c j’ .r‘ 

Multi-fuel spark ignition.engl’i;&, four-stroke, fuell’ed with petrol 
(gasoline), paraffin -(kerose.ne) or propane (1.p.g.). Power figures given, 
for petrol-fuelled versions. 4 

E 
Model Cylindkr Coolin$ Cap. Gross Power (b.h.p.1 Nett Weight 

18A * 
, (cc) .Max. Cont. @ r.p.m. Ikd 

1 air - 1.5 1.0 2500 11.3 
_ 318A air y; - 2.0 1.3 2500 11.3 

1178 1 air (- 3.3 2.2 2500 14 
217 IX air - 4.0 2.8 2500 -14 
239A IX air - 4.5 ‘33 2500 20 ~ 

610A 1 air - 6.0 4.0 2000 36 
810. 1 air - 8.0 5:o 1’ 2000 36 I. 
112 1 air “ - 10.0 8.0 1600 . 70 

‘vertical shaft variants available in these sizes 
W217 Air-cooled 4 b.h.p. Unit 

EEOO-45’ 4 water * 845 24.0 15.0 2500 98 . 
’ 688-45 4 water 1108 37.0 22.0 2500 108 
810-45 4 water 1289 42.5 27.0 2500 108 

= 6 821-45 4 water,, I t565 70.0 60.0 4200 - 
-1 

, 
Various engines available as generating sets, battery chargers, site 

welders, self-priming irrigation and drainage pumps, etc. 

WITTE ENGINE Telex: 042-6262 ,*’ 
CORPORATION Phone: (913) 764 3512 
(A Hawker Siddeley Corpany) 
P.O. Box 386 j 
555 East 56th Highway 3 

G-260 Engine (Oilfield) Unit 

Kansas 66061 

Model G-260 natural gas or propane engine: 

1.. 
I 6r& Power (b.h.p.) 

Cylinder C,qling Cap. Max. Cont. @ r.p.m. Nett Weight 
(cd IId 

x.2 H water 19.66 17 8 600 545 

This engine is available as a single or three-phase generating set and 
there is also the Model 120 diesel, engine (see page .26) with many 
common components, $ 

/. 

1.. 
id 

WHlTE,ENGINES Telex: 98-3439 I .J 

INCORPORATED QJ Cables: Hercano 
oil filler cap .-.T s) / 

/ 

101 Eleventh Street S.E. Phone: 454 5631 ,, 

Canton 
,2,16 

Ohib 44707 s 
” U.‘S. A. 

1 

Water cooled engines with 
Can be supplied as closedgen 
ment panel, governor, etc. 

Model Cylinder Cooling 
* I 

Gi600 

GZOOO -’ 
4’ 1: water 2670 77 I 55 

_ gauge oil level 

4 water 3240 a4 69 2000 270 Model O-2000 
G2300 4 water 3700 89 76 2000 270 
G3000 6 i water 4880 130 * 100 2000 *- 360 s ‘. ,-’ 
G3400 6’ ’ water 5550 144 115’ .2000 p * 360 I , 



Gas Turbines’ I 

RADICAL ENGINE GROUP 
’ (Subsidiary of International 

Harvester) 
Solar Division 
2200 Pacific Highway 

Telex: 
Phone: 

695045 
(714) 238 555; 

.I : 

San, Diego - - ~ 
California 92138 
U.S.A. 

’ A series of small gas turbines designed for aircraft auxiliary power 
unit-and ground starter applications, but suitable for other generating 
applications, ‘mechanical applications and for the production of pneu- 
m’atic power simvltaneously if requiwd. All with single-stage centrifugal 
compressor and radial infldw turbine mounted back-to-back. All fuelled 
with aviation turbine fuels. . Q 

S&r Titan Gas Turhin; Engine T-64T-40 

Model “Max. Ma;. fuel Output. Environmental 
PO wer consumption speeds limits ’ 
Rating (lb/hrl Ir.p.m.1 Temp. 
(W ?FI 

Altitude Weight 
Ifttl. ( 9) 

T-62T-16Bl 75 a2 8000 -65 to 125 15000 4 
T-62T-1 I. ‘75 92 (8000/ 

-6 

,,7788) - 65 to 130 6000 32 
T-64T-40 90 ,. 

30000 4; 
T-62T-16Al :’ 95 15000 32 
T-62T-2Al 95 15000 32 
T-62T-12 105 

8000) - 65 to-130 20000 ( 34 
T-62T-27 150 140 (8216 & 

. 8000) - 65 to 130 20000 3?8 

All of these operate for 2000 hrs bettieen overhauls and have an 
expected service life of 10000 hrs. Typical start-up time to full power 
is 16 seconds 

+ 

. 

1 
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STEAM ENGINES ’ 
STIRLING ENGINES 

THERMO-ELECTRIC CONVERTERS 

‘/’ . . 

4 

‘, 

f  

‘/I 

. .‘> 
” I 

.ln common with the internal combustion engines described s 
in the previous section, external combustion (e.c.) engines‘ 
convert heat into mechanical (or electrical) energy. The 
primary difference which character&es e.c. engines is that 
the heat is applied externally ‘(ahd continuously) and 
transferred via suitable heat exchange surfaces to a working 
fluid within the engine. 

There’ are three primary’ types .of working fluid, a 
liquid/vapour combination (the steam engine), gas/ 
hot air (Stirling engines) 
generators). The first tW/ b 

and electrons (thermoelectric 
systems formed the basis of 

the technological adv 

i’ 

ces which led to the Industrial 
,Flevolution, while th latter is a relatively new develop- 

ment based on pri iples known for some time but not 
well understood un II recently. 

It is relevant t consider briefly the advantages and 
disadvantages of t C category of heat engines, as they 
may in future come into increasing use again .fo.r small 
pow& applications. 

The primary disadvantage of e-c. engines in general is ’ 
that due to the fuel being burnt externally, considerable 
heat exchange area is required to transmit the heat into, 
the working space(s) and to reject the waste heat at the 
end of the cycle. This normally implies numerous boiler 
*tubes to transmit the heat from the flue gases to the’tiater. 
in a steam&engine boiler, and a similar arrhgement in the 
condenser which cools the exhaust steam. The same 
problem applies to the Stirling (or Eriksonl engine which 
uses expansion and contraction of alternately heated 
and cooled air (or some other gas in some’cases) to drive 
a piston. Thermoelectric generatoLs, -\ilrhich utilise tem- 
perature differences to move firee electrons across junctions 
betbeen dissimilar metals (thermocouples) also require a- 
large heat,,exchange area in order to admit sufficient heat 
flux from the burner or other sources of heat to the hot 
end and to keep the cold end cool. 

The result is that e.c. en‘gines are generally bulky and . 
consequently expensive to construct compared with 
Kc. engines of the same power output. They aIso have 
considerable ‘thermal inertia so that they cannot be 
switched on or off quite as quickly as an i.c. engine. 4s a 
result, i.c. engines rapidly became the primary autonomous 
power source early this century, largely replacing steam 
engines in medium power applications while Stirling 
engines which tended to be used in the nineteenth ce.ntury 
for fractional. horsepower applications, were rapidly , 
replaced by electric motors once widespread electrification 
became the, norm in industrialised countries. Steam 
engines succeeded in aining dominant for railway and 
marine use un 
bulk were les 

* 

e of this century, as weight and 
‘n those apolications. However, 

less labour inte e and more convenient installations 
beca,me ,economically desirable and ‘petroleum prices fell 
in reBl,~,terms, so steam engines were superseded by the 
diesel in those roles too.*The only area where steam engines 
are stilllfavoured is for large-scale centralised electric power 
production and for propelling large ships requiring 10,000’s 
of horsepower. Here steam turbines are used, as they can 
achieve better efficiencies than any other type of heat 
engine. In the lower power ranges, diesel engines have 
tended to reign supreme as a result of their effjciency and 
lower first cost resulting from mass-production. 

However, the main disadvantage of diesel and other 
i.c. engines is that they are usually fed with petroleum- 
based fuels, which for the first time since the start of the 
industrial revolution are becoming more expensive in real 
terms. Since fuel costs are a primary expense with any 
heat engine used for anything other than very intermittent 
or stand-by applications, this development is likely to 
offer a better future to external combustion engines 

. 

I 
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which have the characteristic of requiring heat rather than 
fuel - in other words, they can be run on anything that 
burns providing suitable combustion and heat exchange 
facilities are designed in. Coal and other solid,fuels are% 
becoming relatively cheaper than oil, and thisi trend is 
likely to continue due to depletion of oil reserves at a far 
faster rate than the world’s far larger coal reserves. In the 
very long run, e.c. engines are the only heat engines that 
can readily make direct use of solar energy once all 8fossil 
fuels become scarce - Section 1 -includes examples of 
solar heat engine systems of this kind developed for 
pumping water in desert areas. 

Having listed the major shortcomings of steam and 
other e.c. engines, it is worth noting that they offer a 
number of advantages in addition to their multi-fuel 
capability. The main ones are that they tend to be longer- 
lasting than equivalent i.c. engines (which goes a long way 
to make upfortheir intrinsically higher capital costs); they 
are possibly better suited to small-scale manufacture -so 
that a suitable design could more likely be manufactured 
economically in small numbers within less developed 
countries; they are much quieter and more vibration-free 
than diesels in particular; and their exhaust emissions 
are much cleaner in terms of poisonous carbon monoxide 
and oxides of nitrogen thani.c. engine exhaust. Technical 
maintenance requirements and spare part inventories 
tend to be reduced with e.c. engines compared with i.c. 
machines, but (depending on the fuel), ‘a considerable 
amount of routine ash removal and other low level main- 
tenance may be required. 

The general demise of e.c. engines throughout the first 
half of this century has meant that relatively little effort 
(or funding) hassbeen invested-. in 4-nproving the tecti- 
nology. However, various new developments offer some 
prospect that much improved e.c. engines will emerge 
within the next few years - for example, heat pipes may 
be used to transfer heat much more cheaply and rapidly, 
small ‘fluidised bed blrners may improve the ease’ahd 
efficiency with whit tY fuels may be burnt, solid-state 
electronics offer the possibility of reliable, lowcost 
control, and so on. Work is in hand in many research’ 
centres on this kind of development, and in the meantime, 
a number of well-tried traditional steam engines have. 
enjoyed a bit of a comeback, particularly for use in small 
boats, because of their quietness and reliab.ility. 

It remaihs to give a brief description of the principles 
and features of the three main categories of e.c. ‘engines. 

. \ 
Steam engines 

The steam engine’s initial development in the 18th century, ! 
m#iy for wmping water out of coal mines, led directly 
to the Industrial Revolution. In the engine water is boiled 
to produ-ce steam under pressure, which is then allowed to 
expand ehher in a cylinder or through the rotor of a 
turbine, to do work. In traditional railway and traction 
engines the steam was then exhausted to the atmosphere 
doing nothing m’ore useful on the way than to create a 
good draught for the fire ,by inducing the flue gases to 
flow more effectively out of the chimney. This is very 
wasteful, as a lot of,heat is lost in the exhaust system; as a 
result the overall efficiency of steam engines of this kind 
tends to be less than ten per cent, which with present day 
fuel prices (even for coal) is generally unacceptable. The 
other disadvantage is that the lost steam has to be replaced 
with fresh water, which ideally needs to be softened and 
filtered to prevent boiler corrosion or scaling. Therefore 
it is preferable to recycle the exhaust system through a 
condenser (the latter of course adds to the weight, size 
and cost of the system). Thisrallows a limited pure water 
supply to be used (which re’dutes boiler maintenance) 

and, more important, the efficiency is greatly improved 
as the condensate can be readmitted to the boiler at closer 
to boiling temperature. Engines of this kind can be from 
15 to 30% efficient, comparing favourably with i.c. engines 
in this respect. However, fans or high smoke stacks are 
required to create a good draught. 

Most of the units in this section are conventional 
reciprocating engines of traditional design, but there are 
also some steam turbines. The latter are particularly 
approp’riate$‘for direct electricity generation as they can 
couple directly to ‘a standard alternator, whereas the 
reciprocating piston engines tend to be slow speed devices 
which would need a lot of gearing up to achieve,syn- 
chronous speeds. 

Small steam turbines are quite widely used to generate 
electricity from the waste products of such tropical 
industries as sugar refining and palm oil production, while 
reciprocating steam engines are best used for applications 
demanding high torque and slow speeds, such as for 
driving small boats, slow-speed ‘machinery, etc. It is 
believed that a number of new products may be appearing 
in this field within the next year or two, and it is hoped 
to include details, in future editions of this publication. 

The principles of the steam engine can be applied using 
working fluids other than.,water. A number of engines 
have been.developed which run .on organic heavy vapours 
of the kind often used in refrigeratorsLn.order tooperate 
eff,j,oieritly at lower temperat 
water boiling engine., Engine 

than is possible with a 

always of the condensing type s 
s kind are;o<course 
at there is no loss+, 

working fluid. Low temperature vapour, engines usmg‘ 
organic fluids or ammonia are of particular interest for 
solar powered applications as they can use th&ow- 
grade heat from flat-plate solar collectors or low cdn\en- 
tration factor solar collectors. Although low temperature 
heat engines are inherently inefficient, low temperature 
solar collectors are the most efficient. As a result, the best 
system efficiency is often obtained with a low temperature 
vapour engine, rather than by trying to concentrate solar 
energy sufficiently to run a ‘normal water-based steam 
engine. Renault/SOFRETES offer s&terns. of’ this kind 

.- see Section 1. 

Stirling engines . 

This engine, originally developed by the Rev. Robert 
‘Stirling, in 1816, uses the pressure changes caused. by 
alternatively heating and cooling air (or some other gas) 
to do work. A variety of different configurations have 
been developed. The primary advantage over the steam 
engine is that no boiler with its dangel;ous contents of 
high pressure steam is involved, but nevertheless, early, 
Stirling e.ngines tended to be bulky an’d heavy;in terms 
of their power outputs and they were readily, superseded 
by electric,motors once electricity became more widely 
available. : 

In recent years a number of sophisticated new devices 
utilising.the Stirling hot air (or more often anoth.er gas) 
cycle have been under development. Only *one of these, : 
the Aga Harwell Therm0 Mechanical Generator, has 
appeared on the market, but as can be seen from the 
section on equipment under development, United Stirling 
in Sweden and Sunpower Inc. in the’USA are in. the 

.process of developing Stirling engines which will eventually 
also be commercially available. 

The main attractions of the Stiding engine are that 
being an e.c. engine it can operate on almost any heat 
source (the Sunpower version can be run on solar heat) and, 
if worked with a pressurised working gas, high efficiencies 

1 and a compact and reasonably light weight design can be 
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achieved that appears Competitive or even superior in 
some respects to diesel 

i’ 

nginelr: To achieve this, however, 
the working gas needs o be at quite high pressures and 
until recently it vJas echiically impossible’ to achieve 
effective sealing under temperatures and conditions 

advances have made 
major attractions are 

relatively quiet bperati’on, less vibration and a cleaner 
exhaust (depending on fuel used) ,than comparable i.c. 
engines. It is difficult for Stirf?ng engines to compete 
economically with i.c. engines initially, except in ‘appli- 
cations where their unique advantages, such as multizf;el 
capability, give them an edge. This is because the engine 
has in many cases a more complex mechanism; the sealing 
problems already mentioned; and until now its develop- 
ment has been limited. Obviously, a coal or woodfuelled 
Stirling engine of comparable’ thermal efficiency to-‘an 
i.c. engine would seem to be potentially very useful 
in areas where petroleum based fuels are particularly 
expensive and it is expected that machines of this kind 
will be developed within the next few years. 

Thermo-ele~trk generators / 

These are not external combustion engines in the strictest 
sense. of the word, although they do convert heat energy 
directly into electricity, which is a more desirable and 
versatile energy form compared with a mechanical output. 
Obviously a mechanical output can be arranged simply by 
using an electric motor or servo. 

The thermoelectric generator depends on a‘ principle 
known since about time when the steam and Stirling 
engines’ ,.were i 

F 

ented, namely the thermocouple or 

~~~ ~~~-~~ ~~~~--~ ~-~ 
Seebeckkeffec . That -is, a voltage develops when the 
junctions of an electrical circuit consisting of dissimilar 
metals are maintained at different temperatures. The 
reasons for this phenomenon were only understood quite 
recently with the.development’of solid-state physics, and 
this knowledge has allowed the process to be optimised 
to some extent. 

Two ranges of devices of this kind that are corn I 

mercially availatile are listed in this section (from Teled Y ne 
Energy Systems in the USA and Global Thermoelectric 
Power Systems of Canada. These are designed for similar 
unat&ded remote low power applications as the pre 
viously mentioned Aga Harwell TMG and produce outputs 
in ‘the range up to 90 watts while running on gaseous 
hydrocarbon fuels such-as propane, butane or natural gas. 
The units can of course be combined to satisfy larger 
power requirements. As the power output-is proportional 
to the temperature difference between the hot and cold 
end, these devices tend to give greater power outputs in 
cold ambient conditions. 

The main advantages of the’ thermo-electric,generator 
are that it. has no moving parts at all (being a solidstate 
electronic device). So it is completely silent and vibration- 
less and the only maintenance needed is in connection 
with the’ burner or heat sources. Hence one example 
(from Teledyne Energy Systems) is claimed to have been 
operated without miintenance for 6 years and the claimed 
operational life is of the order of 75 years. Obviously like 
the other external combustion devices it potentially has a 
multi-fuel capability or courd be solar heated, although 
currently available models generally run on propane or 
natural gas (methane). 

Its disadvantages are that it has a high capital cost for 
its power output and the thermal efficiency is rather poor, 
so the fuel consumption tends to be high. @bviously, 
where long life, freedom from attendance or maintenance 
and great reliability are essential the high first and running 
costs ‘become worthwhile. It. is claimed that thermo- 

s 

P 

) electric generators. become economic in competition 
with other devices in remote applicatipns where-a con- 
tinuous,reliable power source is needed in the range from 
1 to 309 watts. 

There is some hope that ifs thermoelectric devices 
become more widely used so that they cao be manu- 
factured in larger quantities: the first cost may come 
down and furtheir technical improve .ent may well lead 
to\ better thermal efficiencies.’ But ev i!i no\;l there is little 
doubt that the’existing c’ommercially-available devices can 
be applred more economically than any ot&r alternative 
in a number of specialised remote small-power applications. 
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Steam Engines 

APE-ALLEN LTD 
P.O. Box 43 

Telex: ,_ 824686 

Queens Engineeri’ng ‘War@ 
Cables: Apeng Bedford Telex 
Phone: (0234) 67400 

Bedford MK40 4JB “.. __ 
U.K. 

A major steam turbine manufacturer with a wide range of multi- 
megawatt s:eam plant, the following represent t& very smallest end of 
the range and many units are in use generating,power from the heat of 
waste products of various tropical industries, such as the palm oil 
industry, or from sugar cane bagasse. & 

Model 

BF2.5 
BF3.5 
BF4 
AF3.5D 
AF3.5G 
AF4D 
AF4G ‘-‘O 

Max. Temp. Max. inlet ” Max. exha‘u‘st Drive 
output .i limit steam pressure steam,pressure 

(bhp) lk Wl PC) (psi) (kg/cm21 (psi) (kg/cm21 

60 45 500 1800 125 
60 45 420 570 40 7’0” \ 5” 

direct 

270 200 500 640 45 70 5 1: 
410 300 500 1425 100 230 16 ..* 
410 300 500 1425 100 230 16 geared 
820 600 500 1425 100 140 14 direct 
is a geared version of AF4D and AF4GV is a vertibal shaft 
geared version. 

A typical 500kVV ALLEN-KKK 
, 
/ Turbiqe Generator 
I -3 

i - \ , 
n 

z 

All the above machines have overhung, singlestage rotors and all are 
fitted as standard with hydraulic ‘overspeed and control governors. 
Some systems can be supplikd as purpose built alternator sets. 

PETER BROTHERHOOD LTD Telex: 32154 
Lincoln Road . Cables: Brotherhood 
Peterborough PE4 6AB Peterborough 
U.K. Phone: (0733) 71321 

Manufacture a range of small to medium s&am turbines 
and turbo-alternators intended for waste process heat,, 
marine waste heat and similar waste heat utilisation as 
well as for direct power production. 

Smatl&&ge of single-stage turbines are type SS MD. 
These are intended for any industrial mechanical drive 
application. 

Power range: 200 to 3000 b.h.p. at speeds from 800 to 
200 r.p.m. * 

Rotor: Impulse type, overhung. 
Gearing: Built-in reduction gearing. 

1 

1. Centritugal governor 
and oii pump drive c 

2. Elktric tachometer 
3. Overspeed trip 
4. Gear thrust collar 
5. Hardened and ground 

’ reduction gearing 
6. Laby#inth gland seal 

Overhung Turbine with 
Integral Geared prive 

M.B. ENGINE COMPAN’Y Phone: (055) 381 
Watlington 
King’s Lynn 
Norfolk 
U.K. 

i82 

D 

Singlecylinder doubleTacting engine weighing 26kg 
$vith flywheel). Uses steam at 85psi to produce 2 b.h.p. 

/‘at 500 r.p.m. from a monotube boiler. ’ 
Suggested for jcombined domestic heating/lighting 

(t9 I%kVA), small boats, pumping water, etc. 
Available complete with monotube boiler as portable 

power unit weighing approximately 1 OOkg. 

- 

- L 

‘UJ 
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Single Cy!inder, Steam Engine . 
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O’CONNOR ENGINEERING 
LABORATORIES INC. 
lb0 Kalmus Drive 
Costa Mesa ’ 
California 92627 
U.S.A. 

T8lex: 685641 
Phone: 714 979 

3993 

Two and three cylinder steam engines. Power’ range 
from 5 to 25hp. Suitable for marine or industrial use. 
(See also for boilers). 

Uniflow Steam Engine 

PONTIS STEAM PLANT Phone: (083) 26 277 
The Gate 
Cotterstock 
Oundle 
Peterborough PE8 5HD 
U.K. 

P 1 
Manufacturers of small steam boilers and steam engines, 

most suitable for marine applications. Also adaptable, 
with suitable modifications, for stationary situations. 

Y 

Vertical Coal Fired i3oiler . 

HAYWARD TYLER & Telex: .82158 
CO. LTD Phone: (0582) 31144 
P.O. Box 2 

l 1 
8’ _ 

A range of simple, single:wheel steam turbines of well proven design. 
All units are fitted with a governor (various types available) and a hand 
synchroniser allowing 20% manual variation in the constant speed 

Sectional Arrangement:. Tl 00 Turbine 

The makers claim ‘that poor condition steam can be used for some 
models and a wide range of operating pressures and speeds are possible. 
As power depends on both steam pressure and speed of rotatign, the 
use of a reduction gearbox to permit higher wheel, speed often resuhs 
in both a higher po& output and improved efficiency. 

Typical applica$ons include pumps, mixers, alternators, compressors, 
blowers, etc. immediate start up is possible. 

Model Inlet Temp. Exhaust 
psi. : Limit Press . 

“c- psi 
TIOO 200 274 50 
TS200 450 400 90 
T400 250. 274 

i 
: 50 

TS600 450 400 I 90 
TC18 450 260 90 
TC18H 640 400 90 
TC24 450 260 90 
TC24H 640 400 90 

eo wer Max. Max Net. 
Range output rpm ’ Weight 
h.p: * h.p. kg 
5-150 250 4500 318. 
5-200 250 4500 354 

75-450 750 4500 795 
75-650 750 4500 886 

5-150 250 3600 375 
5-200 250 3600 450 

75-450 750 3600 886 
75-650 750 3600 977 

*’ 
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SEMPLE ENGINE CdMPANY Phone: (314) 961 6244. 
INC. 
P.O. Box 6805 
St. Louis 
Missouri 63144 
U.S.A. 

’ : 

Range of small steam engines ranging from 5 to 20hp. Suitable for steam 
boats of 18 to 35ft. Units are either single or compound, operating at 600 
r.p.m. 

Units can also be used in stationary applications but the boiler may need 
an additional firebox if used with low grade fuels. The engine may also 
require a governor. 

4 
34DW Double-acting, singlecylinder 5hp at 600 r.p.m. Weight 39kg 

-34-DL Double-acting, singlecylinder 5hp at 600 r.p.m. Weight 42kg 
354.DL Two-cylinder vee compound 1 Ohp at 660 r.p.m. Weight 84kg 
FT-40 Vertical,tubular boiler, operates at 15Opsi, steams in 14 minutes 
from cold; produces 245lbs/steam hr. weight 304 kg (suitable for above 
engines). Complete marine power units available comprising above engines/ 
boiler complete with pump, heater and condenser. Other boilers available to 
suit engines of 10, 20, 30,60 and 120hp. The 354.DL engine can bc twinned 
to produced a four-cylinder 2Ohp power unit. 

. . 

SPILLING CONSULT AG Telex: 57 939 
Sonnenweg 4 
CH-5610 Wohlen 
Switzerland 

t.Cables: Spill Ch 

Manufacture two different singlecylinder steam 
engine .modules which can be assembled into multi, 
cylinder compound units, allowing a large nrimber of 
power outputs from IO through io 1200hp. These modules 
are designed to run at 750, 1000 and 1500 r.p.m. The units 
may be used for multi-fuel or waste-burning installations. 

A consultan,cy service is available to ensure the most 
efficient use of basic resources. 

Spilling ZmCylinder SteakMoth . 
‘, 

,n 

“STEAM POWER” 
106a De’rby Road 
Loughborough LEll OAG 
U.K. 

This organisation publishes a quarterly magazine on 
steam,power, plus numerous plans of different types of 
steam engine and associated equipment. They also offer 
the”Panther” Steam Engine to the following specification: 

‘%nther”Steam 9O”Vee twin cylinder double-acting 
engine: compound expansion engine. 
Maximum power: 35 b.h.p. at 2000 r.p.m. with steam at 

106 psig (approx. 70 bar) 
Minimum steam pressure 40 psig 
(approx. 3.5 bar) for continued 
operation. 

Overall weight: 76.2kg (168tb) 

It is understood that a comprehensive brochure is 
available for,-f 1’.70 0~ US $S.pDC 



Stirling Engines 

Harwell TMG 
AGA Navigation Aids 
77 High Street 
Brentford 
Middlesex 
U.K. 

Telex: 935956 
Cables: Agafaros 

Hounslow 
Phone: 01-950 

6465 

The Ag’a Harwell Therm0 Mechanical .Generator is an 
unconventional device invented at the Harwell nuclear 
research centre. It works on the Stirling engine principle, 
but has no rotating parts. The output is vii a linear, 
oscillating electric generator that produces a 25 wzttt, 
100Hz AC electrical primary output which is then rectified 

*tain 10 12V nickel cadmium cells capable of 
sustaining a 36 watt electrical load for a mean duty 
of 19 hours in&each 24. 

Its function Is ‘10 produce a reliable electrical output 
from a propane (or other heal) energy input Tource, 
consumption being 200kg of propane per year. l:ho dovico 
is intended to run for ten years without maintenance 
other than cleaning the propane burner annually when 
the fuel supplj, is replenished. Typical applications are 
remote unattended low power electrical devices such as 
marine buoy:, microwave repeaters. . 

It is likely that further, higher powered models of this 
device wi I I become available later. 

Aga HewThermo Mechanical Generator 

Thermo-Elecfric Conirerters . 1 
4 

GLOBAL THERMOELECTRIC Telex: 03 848141 
POWER SYSTEMS LTD Phone: 403 472 3512 
P.O. Box $59 a: 

Bassano 
Alberta Canada TOJ OBO 3?) 

Global Thermoelectric Units 

Manufacturers of thermoelectric generators fdr use in remote and un- 
attended locations - recommended preventive maintenance operations 
for these. systems average % man-hour per year. With no moving parts, 
these systems are claimed to last for over 20 years of continuous 
operation. _ ’ 

The following models are available: 
e- 

Model” Voltage” * Power’ Fuel consumption ’ 
Current * propane, natural gas 

(volt) lamp) (watt) (kg/day) (m3/hr) 
5020 1.8 11.1 
5020-12 12 1.3 .* 

20 1 
15 0.90 0.05 

5020-24 24 .65 15 
5030 1.8 16.7~ 30 
5030-12 12 2.0 24 1.50 0.087 

Weight 
of unit 

(kg) 
. 0 

16.5 

19.5 
5030-24 24 1.0 24-1 

5060 6.5 9.2 60 

50 f 

” 

! 5060-12 12 4.2 

5060-24 24 2.1 50 2.9 0.18 , 

5060-48 48 1.0 50 

5120 7 17.2 

5120-12 12 9.0 
6120-24 24 ’ 4.5 
5120-48 48 2.25 
“Matched load.@ 24’C. , 

41 

64 

Voltage adjustnients 12-18, 24-30 or 48-6OV DC; regulation 5 0.25% 
no load to full load. -’ 
Voltage ripple peak to peak under 250mV; ripple frequency 400Hz. o 



I 

124. 

TELEDYNE ENERGY 
SYSTEMS 
110 W.Timonium Road 
Timonium 
Maryland 21093 
U.S.A. i 

* 
Telex: 8 7:8O’ 
Cables: Telises , 

Phone: 301 252 8220 
. 

I’ , Manufacturers of thermoelectric generators for use2 in remote and 

unattertied 1ocation.s. The manufacturers claim that Installatio,n is very 
easy, the system is ultra reltable and has a very long life of up to 75 
years. As with all devices of this kind, performance improves undercold 
ambient conditions -- the tratcd performance is given for ambient 
70°F (21’C): 

Model 
. 

Voltage * 
durren t * 

(volt) (amp) 

Powr” Fuel consuhlpth Weight 
propane natural gas of unit 

Telan 
2Tl 

12 
24 
48 

12 
12 
24 
48 

12 
24 
i8 

12 
24 
48 

12 
24 
48 

12 
24 

e 48 

12 
24 
48 

12 
24 
48 

12 
24 
48 

.67 

.33 

.17 

1.58 
1.41 

71 
135 

2.50 
1.05 

.52 

3.0 
1.5 

.7 

4.16 
2.08 

.87 

5.0 
2.5 
1.06 

5.67 
2.83 
1.23 

6.58 
3.08 
1.52 

7.50 
3.71 
1.85 

(watt) (kg/day) (m3/week) ikgj 

0~52 15 

Tclan 
2T2 

_I 

Te\an 
2T3 

19- 
17 

-- 17 10.2 

17.. 

30 I 
25 15.3 
25 

I ioo, 211 

19.55 33 

Telan 
2T4 26.1 42 

Telan 
2T5 32.6 51 

Telan 
2T6 

Telan 
2T7 68 1 68 - 

59 1 
35.6 

Telan 
2T8 

Telan 
2T9 

79 
74 40.7 
73 

90 
89 45.8 
89 

39.1 59 

45.6 68 

52.2 77 

58.7 86 

l Matched load @ 21°C. 

. 
b 
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Telan Th’ermoelectric Generator 



ALTERNATORS & GENERATORS 

OTdR 
GENERATING SETS 
ELECTRICAL EQUIPME,NT 

This, of course, is not the only section in this Guide to 
deal with electricity generation, since many of the devices 
in the specialised sections on energy conversion produce 
electricity as an end product. Also, as the main prime- 
mover for small-scale electricity generation is the diesel 
engine, (and likely will remain so for the next decade or 
two at least), it is inevitable that a lot of diesel engine 
manufacturers offer their products with an alternator 
attached, while a lot of alternator manufacturers offer 
theirs with a diesel engine attached. As a result, quite a 
number of the entries in this section consist of alternators 
with diesel engines, while quite a Eumber of the diesels 
in Section 5 are listed as being‘available with alternators. 
In fact there are so many different diesel generating sets 

.available on the international market, from such a wide 
variety of manufacturers, representing an enormous 
number of permutations and combinations of different 
makes of engine and electrical equipment, that it would 
be quite impossible in a book of this scope to attempt to 
be comprehensive. It is hoped that the selection included 
provicles a good cross-section of typical products and 
shows most of the more wiclcly used machines; we will of 
course welcome suggestions from readers and manufac- 
turers who would like to recommend further generating 
sets and associated equipment for inclusion in future 
editions. 

Also, it isebeyond the scope of this book to go into 
detail on internationally-available electrical transmission 
and control equipment. Agents, and suppliers of this 
kind of equipment are well established and well known 
in. most parts of the world and the best practice will 
generally be to use equipment that is locally avaitable 
and which will, no doubt, conform to local electrical 
standards. 

Electricity I 

This is not the place to discuss the technicalities of 
electricity generation -. but a number of fundamental 
points are worth a brief mention as they affect the choice 
of equipment that might be used. 

Electricity is primarily of,coutse an energy transmission 
medium possessing the virtue of being readily convertible, 
with high efficiency and at low cost, into mechanical, 
light or heat energy. It can be easily transmitted some 
distance, but the greater the distance of transmission t.he 
higher ate’ee voltages required to prevent undue losses in 
the transmission lines. High voltage lines need well-spaced 
conductors on large insulators carried by high towers - 
so long distance electricity lines are expensive and need to 
carry a heavy load to be economic. As a result it is not 
economic to send electricity to distant s all communities 
- it is usually cheaper to send diesel uel in drums an-d, 
generate it locally7 - which is what is ormally done in 
such situations. i” 

Most electricity generation for anything other than 
battery charging involves the production of alternating 
current (a.c.), mainly because a.c. generators (alternators) 
are simpler, cheaper and more reliable than direct current 
(d.c.) generators (sometimes known as dynamos). In 
recent years, even cars have generally been fitted with 
alternators to save cost”and improve reliability - the a.c. 
current then being-rectified to d.c. to charge the battery. 

Direct current (d.c.) consists of a steady flow of 
electric current at a fixed voltage, analogous to a steady 
stream of water flowing down a pipe, while a.c. fluctuates 
in voltage, changing polarity: either 50 times a second 
(pnder most European standards) or 60 times a second 
(U.S. standards). The frequency,qf a.c. current is,(;onttolled 
by the speed of the generator - most genetatofi produce 
50 cycles/second (or 50 Herz) at a driven, speed of 1500 

1 
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rpm, while American machines are often driven at 1800 
rpm to produce the US normal output of 60 Herz. Most 
European electrical appliances are designed for voltages 
in the range 210 to 240, (50hz) while American equipment 
tends to be 1 IOV. A lot of equipment on the international 
market tends to be dual standard and can be adjusted 
before being put into operation to use either type of 
supply, or it can be ordered in the first place to suit 

i” 
ither ‘h/pe. . 

1 Therefore the most basic decision in choosing a genera- 
iting set is the voltage and frequency that will be required. 
,Here it is probably best to use whatever is normal for the 
jareas of your country with mains electricity for two 
:reasons; firstly appliances and electrical equipment, cables, 
etc., will be readily available to suit and secondly, if-mains 
power is ever extended to wherever the I cal generating 

7 set is located, then the local wiring and app, iances will all 
be immediately usable. 

- 

With direct current, the current (election flow) and 
voltage (motive force that moves the’ h lectrons) are 
constant and in the same direction, and the pbwer being 
transmitted is simply calculated by the product of the 
voltage and the current; i.e. volts x amps = watts, (for 
example, a current of 5 amps (A) at a voltage of 240 volts 
(V) = 5 x 240 = 1200 watts (W) or 1.2 kW). With a.c., this 
is only true if the voltage and curreht fluctuate simul- 
taneously, or in phase with each oth’ep,-.in&actice, for 
reasons that need not be detailed here, any electrical 
appliances with electro-magnetic components (i.e. electric 
motors, transformers, relays) wi!l have the effect of 
making the current’te.nd to lag behind the voltage, whereas 
any components with capacitance (i.e. electrical circuitry 
that can store an electrical charge) will have the reverse 
effect and tend to make the current variatrons lead the 
voltage ones. Long transmission lines are capacitive and a 
lot of electric motors in the load .are inductive - the two 
could cancel each &her out and.make the voltage and 
current vary in phase, but in practice they are usually 
a -little out of phase. The effect of this is to reduce 
the transmitted power by a certain amount which is 
measured 
differenze 4! 

the Power Factor. For example, if the phase 
such that the transmitted power is 90% of 

the product of’amps times volts, we say that the power 
factor is 0.9 and the actual power available will be the 
volts Itimes the amps times the power factor. As a result, 
it is normal to specify the output of a generator in-kilo- 
volt-amps written as kVA and the actual power in kW 
delivere-d will be the kVA times the power factor of the 
circuit; often perhaps 0.8 or 0.9’times the kVA. 

.’ Obviously it is desirable to get the power factor as near 
to unity as possible. The economics of the equipment 
necessary usually dictate that this is only done. with 
reasonably large, continuously running generating sets+ it 
is hardly worth bothering with a small intermittently 
used portable set or stand-by unit. The manufacturers of 
larger, more sophisticated generating equipment (i.e. 
generators of 5 to IOkVA and upwards, rated for con- 
tinuous operation) will usually specify in some detail 
what kind of circuitry should be used in conjunction with 
their equipment for different purposes and will often 
supply anyr;pecial items as a package deal. . 

Another feature of a.c. electrical power generation is 
that it is common practice to generate three electrical 
pulses of voltage and current on the same machine,-but 
equally-spaced, out-of-phase with each other T these 
voltages and currents are sent down. three’separate live 
conductors, but the return (neutral) lines are combined 
into one conductor. This is known as three-phase trans- 
mission (and it is almost universally used for all electrical 

. . transmission+stems nf any <mower ao&j&- 

, . . i ,; . - ,,i.. ..i~-.. 

The reason is economic -. three-phase generators and 
motors are smaller and cheaper than sihgle-phase ones of 
the same output. On the other hand, it is far simpler to 
connect ordina.ry small domestic appliances, fractional- 
horsepower motors and lights to a single-phase, two-wire 
circuit - so most three-phase generating systems supplying 
a large number of small loads tend to have as even!y 
balanced a collection of small single-phase loads as possible 
on sepapte circuits connected to each of the three phases. 
Large motor loads, on the other hand, are usually three- 
phase as well and have four terminals to allow connection 
direct to four-conductor, three-phase systems. 

The connecting up of three-phase equipment can be 
quite complicated, as there are several different methods 
for linking the terminals on a three-phase generator or 
-motor. It should be noted that the voltages between the 
three lines are considerably higher than between each 
fine and the neutral return. It is of course essential that 
installations of this kind are’completed, or at least super- 
vised, by a qualified electrician or electrical engineer, so 
no attempt will be made here to instruct in the details of 

.conn,ecting up electrical circuits. 
It must of course be stressed that electric& is extremely 

dangerous if mishandled, and the smallest low-powered 
generating sets with tiny 49cc two-stroke pqwer units can 
administer a fatal electric shock if of 240V.output, while 
eve_n a’ 1 IOV output can be dangerous,for someone with a 
weak heart if touched with wet hands or in some other 
careless way that ensured a good electrical connection. 
Therefore, always switch off the generator or at least 
isolate all circuits before undertaking any maintenance, 
repairs or modifications. . 

*‘2 -, 
Alternators and generators 2 

As already explained, almost all elec;r/city generation is 
in a.c. using alternators. There are two primary types of 
alternator/so-called rotating armature slip-ring machines 
and fixed armature, rotating field, brushless machines. 
Slip.ring machines’ have a lower first cost but theyneed 
more maintenance as they have carbon brushes running 
OQ brass slip rings which‘eventually wear out and need 
replacement. Brushless machines are really two alternators 
in one (which explains their grg.ater cost) as they have a 
small rotating armature which activates a rotating d.c. 
field coil (via bu(lt in rectifiers) on the sam*e shaft, which 
in turn generates the output within the stator armature. 
As a result no electrical connections are needed between 
rotating an&static components and brushes can be’elimi- 
nated from the design: This makes brushless machines 

-almost maintenance free, the bearings being the only 
wearing components. - 

Dynamos for d.c. generation are relatively unusual 
except for low-power battery charging applications such 
as in motor vehicle electrical &stems, and a few of the 
smaller windmills intended fo< low voltage, low power 
outputs. These have brushes and ,brass ‘commutators 
(which resemble segmented siip rings) which rend to wear 
faster than slip rings and genera!y Jneed slightly more 
maintenance. 

Most modern” electrical machines are enclosed suf- 
ficiently to be “drip proof” - (early machines tended to 
be (exposed and vulnerable to damage fr>om any water 
splash or drips). Control equipment is sometimes buil’t in, 
but can usually be supplied when it is not,’ for regulating 
the voltage and frequency within close,enough limits to 
permit the use of standard electrical equipment that m!ht 
be sensitive to voltage or frequency “excursions”. This 
applies particblarly. to electronic devices, but excessive 
voltage can burn out almost all ‘electrical appliances, tight 

b!lbs in particular. b 

I,, 
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G.&eking sets 
s 

An enormous dariety of different types of generating set is 
available. They range from very small portable units with 
a pull-start and outputs of only a few hundred watts, for 
use with portable electrical equipment that is used inter- 
n$tently, such assmall power toois or temporary lighting, 
to large permanent installations that are in effkct miniature 
power stations, complete ‘tiith automatic control equip- 
ment and designed for continuous oper&ion. 

Many of the larger diejel generatjng sets are available 
either as standby units to provide power during periods of 
mains supply failure, or as continuous power units. Stand- 
by machines 0 have automatic start-up facili.ties which 
activate them if the mains -voltage falls below some 
preset limit. ’ 

A lot of the remarks in the introductory passages to 
Section 5 on internal combustion engines apply to the 
choice of power units for generating sets. It is particularly 
important to makesure that the chosen unit is sufficiently 
derated for the operation envisaged. It is ihvariably 
cheaper in the long run to use a machine which is slightly 
too powerful for the job than to use one that has a 
struggle to deliver sufficient power to sitisfy the demand. 
A vital factor, of course, is the,availability of spare parts 
and service, particularly for the engine, so before looking 
too closely at .technical features, it is often ‘as well to 
invektigate whether-a reliable agency is close at hand. 

When choosing a power unit it is particularly important 
9 to consider the likely load demandsend their nature. 

A generator used to drive-motors capable of 
absoibing a significant proportion of the generator output 
must be capable of sustaining a quite heavy over-load for a 
few seconds when starting an electric motor, as motors 
draw a much increased current while running up to speed. 
Even refrigerators and other domestic appliance*:with 
electric mo’tbrs can cause. an Appreciable extra-loaz when 
their motors start up. ObLiously it would be very wasteful 
to use electricity from a generating set for heating purposes 
(either for space heating,’ water heating or cooking) as the 
same or similar fuel that is used to run the engi& could be 
used much more efficienly and cheaply t& bti’rning it in 
suitable appliances directly, and ;ene@ablb iesources such 
as splar heating or wood fuels (where available) will’otien 
be still Gore economical. If heat is required for space or 
water heating and a water cooled generating set is in use, 
it is possible to use engine waste heat, via a heat exchanger, 
to heat’ water or to space-heat using equipment similar to 
a dar’s heater. Iqdeed, an interesting challenge for &I who 
use regularly dperated generating sets is to find use& the 
waste heat. 

A number of generaton ,intended for continuous 
opeiation can be suppi’ied with’ exira silencing and sound- 

‘proofing. This can be worthwhile specifying in many cases 
as in addition to the environmental improvement, it may 
permit t,he generator to $e located nearer to its load and 
save on the costs of transmission lines a”nd save transmission 
losses: v 

.,, , 1 

Other el&trical,equipment * 

Th’is sectibn includes a -number of items connected in- 
directly wit9 electricity generation, such as batteries and 
inverters. 

BatteRries ‘are at present only generally available as lead- 
acid or nickelcadmium for most ‘p(ractical and ecpnomic 
purposes. Other types exist, and some’ qbite promising 
new types are under development, but none of these are 
yet ecoriomically competitive. Le,bd-acid batteries, as used 1 
for most motor vehicle electrical systems, tend to cost ,’ 
around f25 tof30/kWh, whiFh rr+es&em muchcheaper -- _ 

r .’ 
: 

‘1. 

qhan their ,/only reai rival, nickelcadmium at around 
.flOQ/kWh./ Nickel cadmium b&-teGes are worth the 
extra. cost: for some applications, as they can withstand, 

.deep discharge and overcharging much better than lead- 
acid batteries, and they can ‘be short-circuited or deliver 
very heavy currents for a brief time with less likelihood of 
damage occurring. , 

Batte’ries in their more commqn form require regular 
replenishment of the electrolyte ‘with distilled water. 
Hobever, nickel cadmium batteries have been available 
for\ some time in a maintenance-free sealed version and 
n&v lead-acid batteries ‘of a, similar kind, with a jellied 
eleqtrolyte that needs no,topping up, are comirig oi-tto the. 
mqrket. It is quite important to ensure that the capacity 
of\a lead-acid battery or batteries allows them to avoid 
excessively deep dischargk between recharging intervals, 
which may necessitate a greater storage capacity having 
to, be provided in cefiain circumstances when lead-acid 
are chosen than if nickel cadmium had-been used, which 
could partially offset some of ihe cost differential. ” 

For hea&r power applications, lead-acid batteries 
would normally be used for cbst reasoas, while for special- 
‘ised s&I poker applications (suc$ as in con;unction with 
sol& cells) the lower.maintenanEe requirement of sealed 
lead acid or of nickel cadmium batteries can justify their 
extra expinsa 

For power applications involving -energy-storage in 
excess of a few kWh, it generally becomes uneconomic to 
use-batteries, and a standby diesel br petrol,engine with a 
fuel supply is likely, to be cheaper. The running costs for 
the standby engine in such situ’ations will- be highbr, but 
its lower capital cost could more thari outweigh this. 

In any case;where energy storage by battery is being 
contemplated, it would be well to write to the manu- 
facturers’ technical advisory services to seek advice- on 
correct sizing tp suit the need. This is particularly im- 
portant with lead-&i@ batteries to avoid excessive dis- 
charging which could ireatly shorten their life. 

Where batteries are required for storage, but a conven- 
tional a.c. output [s needed to run mains voltage equip- 
ment such as domestic electrical appliances,. the modern 
meth6d fdr performing the conversion from d.c. to’a.c. 
is Lia a solid-state electronic inverter, some examples 
being included in this section. A number of suppliers of 
electricity-generating windmills also sup@yt’in;erters, since 
batteries are cbmmonly used withsmall~atidmedium=sized 
windmills as an energy store’fbrse in windless periods. 
’ Once an a.c.! output is obtain@, different voltages can 

be produced usigg a suitable tr?nsformef;%fthmgKmost 
inverters are designed lo_. CQII~K~~ t~._o.armaUomestic. 
a.c. voltages.,:70 go from a.c. to d.c. rqquires a rectifier;V 
modern practice being to usesolid-state diodes to perform 
this function. It is beyond the scope of this book to detail 
suppliers of ‘transformers and, rectifiers; they are fairly 
readily available from most wholesalers of general electrical 
equipment. 

Note on code letters in the following section: 

I3 7 = brushless 
‘S = slipriog 
4 = 4stroke engine 
2 = 2strdke enqirie 
0 = diesel engine 
P = -pe.trol engine (sparkignition) . 

G = gas engine ’ 
W = WStYT (iiquidl cooled engine 
A = -air cooled engine - 
T = turbocharged engine 
P.T.O. = power take off drive 

* 
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Alternatoh & Generators 

’ 

10 
10.1,720,9 21 AEG-TELEFUNKEN Telex: 22795 

(U.K.) LTD i Phone: 01 229 9244 J 

202 Kensington Church Street 

Mount&: Flwed.feet 
Ranger 64 models In 2 ranges fiom 3‘0’tp 252bkVA. 
Connections: Keyways are standard, conical and optional. 
Control Options: Automatic voltage control, with overload and over- 

speed protection. Parallel running facility is optional. 
Voltage options: 400V 50Hz and 450V 60Hz three-phase are standard, 

others on request. f 
Power factor: 0.0 
Protection: Drip proof and screen pro&ted. 
Agencies: Subsidiaries world wide. ’ 

1. bearing plate ldrjving end’- AS) 
1.1 louvrdplate (driving end - AS1 
1.2 air baffle 

“2. bearing (driving-AS) 

kVA V. 
Single-phase 3-phase - 
50Hz ‘6OHz5OHz 6OHz 

Gen. Weight 
Spec. (kg) 

-, 

3. .bearing plate (no&riving end - NAS) 8 ‘+ bearing (nondriving end - N-AS) DKBH4221/04 Not 30 ‘36 4001 ,B i90 
5. stud bolts . . 4222104 applicable 35 42 450 B 300 
6. cover plate Q ..- 4223/$‘4 40 48 = . . B 320 
8. feather . . 4224104 ~ 45 54 B 330 
9. rotor, complete .. 4225104 51 

. 
61.2 :: B 350 

9.1 fan ‘9.2 spacer ring . .* 4226104 60 72 . . B 380 
. 9.3 diode assembly . . . 4227104 70 % - . . B 420 

9.4 exciter ro*r . . 4228104 9 80 9’:‘. . . B 450 
9.5 rotating diode (+) 90 108 . B 9.6 rotating diode (-1 . . 4229104 560 
9.7 varistor, complete . . 4230104’ 97 115 

. . 4254/O? 
. . B 510 

10. stato&compleie 120 144 . . . B 
,’ 

575 
10.1 eyebolt . . 4255104 140 168 . . B 655 
13. exciter stator . . 4256104 150 180 . . B 735 
13.1 exciter support 
15. pilot exciter stator 19. terminal strip Ll r 
16. regulator, complete 20. main terminal board 
16.1 terminal strip L2 21. condenser 
16.2 terminal strip L3 26. series resist& 
17. reference voltage adjuster 27. cbver plate 

, 18. locking screw 28. terminal box cbver 

1, 

CAV LTD ’ Telex: 27881 .- 
P.0; Box 36 Cables: Vanteria Londpn _ 
Warple Way - - Phone: 01 743 3111 = 

: iondon.W3 7SS 3 -- 0 
f 

Mounting: Cradle mount or wing mount (as per vehicle generator) 
Range: 7 models in 3-ranges from 0.78kVA to 1.2kVA ’ ; 
Connections: Keyed optput shaft 
Alternator make: CAV f 
Control options: Automatic full wave regulation to give d.c, output. 

Solid state regulator for voltage options 
Voltage options: 12.24 or 32V d.c. 
Power factor: 1 ’ 
Protection: Corrosion resistant <:. 

Special features: Small range of electrical ’ control and protection 
,devices. Different models in the same range have varying cut-in 

AC5-24 Alternator speeds. , I. 

! Type , Engine Single-phase .3-phase V Gen. &ght 

i power absorbed * ’ (k VA) - d.c. Spec. (kg) 

W’) j 
: AC512 1.8 65-l 00 amps 0.78-I .2 12, ‘3 5.9 

AC524 1.8 _I. 133-50 ..j 0.79-I .2 24 S ,5.9 

--- 

128 

-I 1 AI=532 r 3500 1.8 r.p:m- 23 a. 074 :- ‘+- 32 - S ----SF-- i -._ 
I- 

. ,. @ 
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B&J SCAlSlIk Generator 

L 

* 
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ir 
.?z 

‘I 

BRUSA ELECTRICAL 
MACHINES LTD 
Light Machines Division 
P.O. Box 18 
Loughborough 
Leic$stershire LEI 1 IljJ 

- U-K: 

Telex: 341091 
Cables: Brush Loughborough 
Phone: Loughborough 63131 

-:,.;;, 
‘address: 
r Siddeley Electrical 
Ltd. > 

P.O. Box 18, 
Loughborough 
Leicestershire LE1.1 i HJ 
U.K. 

Mounting: Flangeb’feet 
Range: 6 models in 2 ranges from 1.2kVA to 14.4kVA 
Connections: Keyed shaft output suitable for V belt drive 
Control options: Self regulating, top mounted terminal box. Loose 

leads optional 
Voltage options:’ Specify from 115/230/240 single-phase, 210/380/ - 

420/440, 3-phase. 2 to 4 outputs available from each frame. 
Power factor: 0.8 . 

Protection: Drip proof and screen protected 
Special features: Regulation and radio suppression may be omitted. 
Agencies: Thro&gh Hawker Siddeley and Lister agents- __- ~~. 

0 

Type ’ kVA V Gen. Weight 
$ngle-phase 3-phase Spec. (kg) 
5OHZ 6OHz 5OHz 6OHz 

SCA 117 1.2- 1.2- 2.4- 2.4--.115 S 59 
3.2 3.6 4.0 . 4.8 .- up 

SCA 225 3.2- 4- 4.8-’ 5.6- to 
6 7.2 8 9.G 440 s. 105 

SCA;320 6.4- 8- 8.8- 11.2- in 
8.8 10.4 12 14.4 steps S 181 

SEA 1A s 1.2, I&-- * 2- 2.4- 
. 2.4 2.9 3.2 3.8 S .55 

SEA,15 3.2- 3:6- 4- 4.8- , 

4,8 6 6.4 7.7 S 59 
SEA2 6.8- a- 8- 1 o.- 

8 9.6 lQ.4 12.4 s ‘165 

1 . 
. 

‘ortablejGenhets Petrol and Diesel Engine 

b’ 

No detailed specifications available. 

ELMOT ENG:NEERING CO. Telex: 01 I-3389 
PRIVATE LTD. Cables: Alternator 
2 ,Udyog Nagar ’ Bombay ‘~ 
Swami Vivekanand Road 400 023 . ..._.; 
Gpregaon (West) Phone: 696351.2 ’ 
Bombay 62 NB . 
India g 
Mounting: Smaller units are frame mounted, larger ones 

are skid <mounted. Trolley and trailer options are 
availab’le 

Range: From 0.5kVA to 250kVA - 
Engice make: Made -in India, diisel and petrol -types,‘ 
available 

II 

En&e features: Hand or eleciric start available. 
Connections: Keyed output shaft on generators supplied 

separately 
‘Control options: Machfne mounted as standard., Mains 

failure and parallel running facilities are available. 
Voltage options: 230V single-phase, 415V three-phase, 

or to order, 50Hz % 
Protection: Drip proof Clang”A insulation. Canopies are 

optional \ 
Special features: All spare parts manufactured in India. 
Agencies: Branches through India 

“w 
1 

P 
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80 Drip-proof Machi’ne 

f------ 
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Model H Loadster Brushless Generator 

, 

, 

.- 

: 

ELECTRIC CONSTRUCTION Telex: 339618 
(W’TON) LTD ; Cables: Electric Wolverhamptony..;.’ 
(Hawker Siddeley Group) I’ Phone: 0902 21455, 
Bushbury Engineering Works 27831 ~ 
Wolverhampton WI 0 QLE 

‘U.K. I 

Mountivg: Flange mounted ’ 
Range: 12 models from 15kVA TV 1200kVA. 
Connections: As specified or with SAE or Ford flanged end bracket 
Alternator make: Electric Construction 
Control options: Built in voltage regulator, machine mounted terminal 

box. 
Voltage options: 415/240 option is standard. Specify phase and other 

voltages. 
Po,wer factoc: 0.8. gr 

Protection: Tropical insulation. Drip proof or screen protected as 
specified. + - 

Special features: Machine or~wall mounted control panel oo’tional 
Agencies;.Concessionairks in’36 countries. ’ 

‘a 

Type Single-phase’ 
5OHz GOHz 

200 1.5 18 - 
2OOL 21 25 
225 24 29 

si 20 25L 42.5 30 35 5.1.. 
2BOL 58 68 

’ kVA 
3-phase 

5OHz 60Hr 
I25 31 
I37 44 
140 50 
‘50, 60 
I72 86 
100 120 

V Gen. Weight 
Spec. I ikgl 

4151 B 
240 B 

. . 

.’ i . 

. . B 
. . B 

B 
8 
B 

280 70 84 120 150 . 
2BOL 100 120 170 204 .: 
355 120 144 210 250 
up to 
5OdL l$lOO 1200 . . 

‘. 

.‘B 

7 397-823 1 FIDELITY ELECTRIC . Phone: 71 
COMPANY 
33.2 N. Arch Street 
Lancaster 
Pennsylvania 176b3 . 
U:S.A. 

“Mounting: Flange feet J 
Range: 7 models from 5kVA to 5OkVA _ _ - 

225 
3,lo 

’ 310 
360 

,450 , 
535 
600 
715 

1090 

3390. 

. 

/ 

Connections: SAE 2, 3,4, and 5 arsstanderd, others available. 
Control options: Inherent voltageregulation. Machine mounted terminal 

box as standard. Variety of control options available. . ’ 
Vo/tage option: 120 to 4,BO in steps by connecting terminal box 

\ 

Power fat tor: 0.8 
Protection: Drip proof. Tropical insulation ahd su>Tained short circuit 

protection @ailable. 
Special featurb Limited range of control and instrumentation options 
, , available. The generator is lightweight-and (it is claimed) has good 

electric motor starting characteristics. 
Agencies: U.S.A. . 

Frame 
kVA 

. Single-phase 3-phase” ’ V _ Gen. Weight 
size 5OHz 6OHz 5OHz 6OHz ec. /kg/ 
284 5 7,5 6.25 9.4 120 not 
284 1 7.5 IO 9.4 12.5 up 7 avail-” 

284 10 12 12.5 18.75 to 284T 12 15 I \ 18.75 25 480 ab; 

286T 15 20’ 25 31.25 ’ . . 8 
286T ,,I 1 20 25 31.25 37.5 B’~, _ . . 
2861:..:m.m; 25 30 . . 

.: 1 L>. 
37.5 ,.5B ,j..;:. ~.-_~ B. I--~~, ~_~i 

\ “‘&~“‘, *i 
” 4’1 5 

5.. . f \’ .;,, 



“0” Range 08 Alternator 

. ’ 

NEWAGE ENGINEERS Telex: 32268 * 
LIMITED 
P.O. Box 17 
Ba%kk~Road 
Stamford , 
Lincolnshire PE9 2NB 
U.K. 

Cables: Leopower s 
Phone: 0780-2352 

GEC Industrial A.C. Generators 

.“, 

Mounting: Flenge mounted 
* 

Range: 20 models in 2 ranges from 2kVA u~.‘to 630kVA 
Connections:.Standard range of flange adaptors available 
Alternator make: Newage 
Control optiqns: Automatic voltacje regulation, output is loose wires or 

terminal box 1 8 
Voltabe options: pott standard’voltages available by connection 
Power factor: 0.8 . 

Protection: Drily: proof on larger range. Optional on small rang;?. Tropical. 
insubtion 

Special feature= Short circuit protection and parallel running units are 
available ’ 

Agencies: Comprehensive world wide agkncy list 

/ Type Engine ki/A V Gen. 
single-phase 

Weight 
Input 3phase Spec. (kg) 
h.p. 5OHz 6OHz 5OHz 6OHz 

DBA 5 3.5 4 5 6 220 . S 59 
DEB 6.5 4 .5 6 a up S ai 
DBC 12-17 7.5, 

. 
9 11 13.5 to S 102 

DllA 15-27 10 12 15 ia 440 s I 145 
DllB 20-37 13.5 16 20 24 ’ . . S 159 
C20A 12.5 16 20 25 100 a 216 
c2oa 20 - 25 31 37.5 up B 254 
C30A 30’ 44 50 62.5 to a 381 
c3oa 50 62.5, 80 94 600 B 457 
C40A. ;65 ‘ai 100 125 
c4oa a5 106 : 137.5 162.5 346 

B 622 
i’ 686 

C4‘34A 150 180 UP B 775 
uPfo to 
C6348 > 630 750 600 ‘B 2123 

GEC MACHINES LTD -Telex: 31671 
Diesel Generator.and Machine Cables: Assocelect Rugby 
Sales Phone: (0788) 2121 
Mill Road 

Rugby 
Warwickshire CU21 IBD’ 
U.K. - 

. 
Mounting.’ Flahged feet 
Range: 22 models in 6 frames from 6.25kVA tb 162.5kVA 
Connections: Variet\/ of splined output shafts to order 
Alter&or make: GEC (as used on Dorman Diesels) 
Control options: Self-regulating, machine or wall mounted switchboards 

can be supplied. parallel running, short circuit p?otection and voltage 
build up accessories are available. 

Voltage options: Any standard voltage up to 4BOV by reconnection 
Power factor: 0.8 
Protection: Tropically insulated 
Special features: A variety of control units are available speciall; 

suited to a more industrial use 
Agencies: Through Dorma! agents 

Type Engine kVA ‘V Gen. Weight 
single-phase 3-phase Spec. (kg) 
5OH.? 6OHz 5OHz 60Hz 

C20A ‘~ 16 7!.5 6.25 12.5 12.5 up B 216 
c2oa 35 17.5 22 25 31 to a 254 
C30A 8”: Z” 37.5 45 56, 480 a 381 
c3oa 50 70 ‘1 ai . . cl 457. 
C40A 100 60 al 100 125 . a .622 
c4oB 175 166’ 137.5. . . 162:5 a 686 



B Range Series 2 Alternator 
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Brushless A.C. Generator 

MARKON ENGINEERING CD. Telex: 34472 
LIMITED Cables: Markon Oakham 
Long Row Phone: (0572) 3811/5 
Oakham 
Leicestershire LE15 6LW hi 
U.K. 

Mounting: Flanged base 
Ranger Varipus ranges 0.5kVA to 1125kVA. 1 range listed 
Connections: ?4” or ‘/8” standard SAE taperbore shafts. Turning @ 

3000 r.p.m. 
Alternator make: Markoh 
Control options: In-built automatic voltage control 
Voltage options: Specify 220-240 or 1 IO-220V 
Power Factor: 0.8 
Protection: Drip proof 
Agencies: World wide manufacturers, subsidiaries and agencies 

Type Engine kVA V &en. Weight 
Input single-phase 3-phase Spec. (kg) . 
h.p. 5OH.z 6,OHz 5OHz 6OHz 

c SC2la 4-5 2 “2.5 Not applicable 110 S 20.5 
SC2lb 4.5-7 3 3.75 . up S 23 
sc21c 6-8.5 .4 5 to S 27 
SC2ld 7-10, 5 6 d 240 S 30 

NEWTON DERB’Y LIMITED Telex: 37580 
Alfreton Road Cables: Dynamo Derby 
Derby DE2 4AG Phone: 03:? 47676 

U.K. Y 
n 

Mounting: Skid mounted (genlerators have flanged feet). 
Ranger 24 mo\dels in 2 ranges from 7.5kVA to 400kVA. 3. ranges 

(generator only) 1 .SkVA to 330kVA. Full range not shown. i 
Engine make: Smaller range uses Lister, larger uses Cummins - s 
Engine features: Crank start for smallest engines, remainder are self 

starting... 
Connections: Smallest generators have a ‘female taper output &aft. 

Larger ones are spiggotted to accept a range of SAE adaptors. 
Alternator make: Newton Derby 
Control options: Machine mounted control box for complete iets. 

Generators have automatic voltage control. 
Voltage options: 380/440 ,Volts for complete sets. Gdnerators offer 

115/230, 220/440 or 380/440 or others as specified. ‘: 
Power factor: 0.8 i 
Protection: Dr,lp proof and tropically insulated \ * 
Special features: Limited accessory rdnge of basic i’tems (‘e:g. fuel tank) 
Agencies: Agencies in the Middle East, North Africa and Far East Asia. 

/ Type Eng&e kVA V Gen. Weight 
Single-phase 3-phase Spec. fkg) 
5OHz 6OHz 5OHz 6OHz 

RC3LA6 L, 4DA 5 6 7.5 9 380J S Not 
RC3LA7.5 4DA 7.5 9 10 12 440 S avail- 
RC3LA11.5 4DA 10 12 15 ‘18 . . S ble at 
RC3LA1.5 i 4DA 12.5 15 18.75 22.5 . . S time 
RC3LA20 4DA 17.5 21 25 30 . . s ,of” 
RC3LA28.8 4DA , 36 . . S print- 
RC3LA32 +.DA 40 48 . . Se ing. 
RC3LA40 4DA - 50 60 . . 8 
RC3Lh48 4DA 60 72 . . S 
SER3CW56 4DW 36 - 40 70* 80 . . B 
SER3CW64 .4DW 40 - 47 80 90 . . B 
SER3CW80 4DW 50 60 100 110 . . B 
SER3CWJ,O4.‘5 4DW 70 80 135 156 . . B 
SER3CW124.8 4DW 80 . 90 156 175. . . B 
SER3CWi40 4DW 90 100 175 200 
up to . 

SER3CW326 4DW 400 -, - 
I , 

I +, i’ . 
“. * 1’ ” 



Generating Sets t, 

I ‘ 

Type PBF Generating Set 

,.. - ~ i 

3304 Generator Set 

I 

II 

ALLAM GENERATORS 
Arterial Road ’ 
Eastwood i * 
Leigh-on-Sea! 
Essex 
U.K. 

Telex: 995127 ’ 
Cables: Epaltrical-Southend 
Phone: 0702”526551 

I ” 

Mounting: Petrol’ engines are frame mouhted, ,di’esel engine is Skid 
mounted. A Barrow mount is available for the diesel. 

Range: 5 models in 2 ranges, from 1 .SkVA to 7.5k.VA 
Engine ma,$e: Petrol engines are Briggs’and Stratton, diesel engine is 

Petter. 1 
‘Eng!ne features: All-engines are hand started and run at higher r.p.m.’ 
Control options: Self regulating with machine mounted panels. Short 

circuit protection‘h standard. ” 
Voltage options: Each unit- offers 1 or 2 volta’ges from a range of 

standard voltages. a 

Power factor: 0.8 
Protection: Drip proof 
Specia/.features: Long run fuel tank availabl? for diesel set 

. 

Agencies: Middle East, Africa and Indian sub-continent. 
5 

Type Engine RVA . V Gen. Weight 

h 
Single-phase 3-phase SPK. /ty, 
5OHz 6OH.z 5OHz 6OHz 

P.BDi.5 4D,A 1.5- 1.5 1151230 B. 35 
PBE3 ‘4DA 3 3 . . . . . 1415 B 70 
PBF5 4DA 5 ! 5 . . . . . I3 124 
PBF7 * 4DA 7 7 . . . ‘. B 128 . . 
DPF7.5 4DA 7.5 7.5 . . . . . B 176 A . 0 

i 

CATEiPILLAR OVERSEAS Telex: 22706,22833 
S.A. 
118 due du Rhone 
P.O. Box 408 
1211 Geneva 
Switzerland 

Cables: Catoversea; Geneva 
1 

Mounting: $kid mounted * 

Range: 20 types, 63kyA to 1 i 25kVA 
Engine maki:. Caterpillar 
Engine feafures: Variety of cooling options, self-start, all sets are test 

run. 
Control options: Machine mounted, variety of control board con- 

yigurations, automatic start and remote monitoring available: Parallel 
- run’ning facility ! 

Voltage options: Short steps from 1 15 to 600 
\ 

Powerfactor: 0.8 
.Protection: Drip proof 
Special features: Small accessoN range (iniludes parts of starting 

equipment) 
Agencies: World wide, plus printid guides to aid generator select&n. I r 

Type Engine kVA ‘I V Gen. Weight 
Single-phase 3-phase Spec. 

SOHz 6OHz 
kd 

5OHz 6OHz. 
3304. 4DW -63 i ‘63115 B 1200 
3304 4DWT 75 a 75 to B J 204 
3304 ,4DWT 100 106 600 B 12% 
3306 4DW 125 ’ 131 ,. B 1905 
3306 4DWT 163 163 . . B 2000 
up to 
0399 4DWT 875 1063 . . B 10297 

‘I 



44T28 - 28kVA Diesel Generator 

C 

5 

D-K Generating Plant 

B’ERMOTOR LIMITED 
21 London Road 
Tunbridge Well; 
Kent 

i 
U.K. 

Telex: 95446 
\ 

Cables: Bermotor , 
Tunbridge Wells 

Phone: 0892 37588 

Mounting: Frame and skid mounted, larger units on trailer or trolley as 
option. 

Range: 30 models in 6. ranges from 0.5kVA d.c. to 28kVA a.c. Specifi- 
cations are given for a part of the range only. 

Engine make; Barnard (a Renault Company) I 
Engine features.’ Recoil starting on smaller engines, larger ones are self 

starting. All engines turn at 3090 r.p.m. 
Control options: Smaller engines have integral control panels, largzr 

ones use wall mounting. Remote start and stop. Automatic start and 
mains failure facilities are available. 

Vo/ta$e options: Voltage to be specified on larger sets from 400/230, 
3801220 or 220/l 27. 

Power factor: Given as 1 for smaller alternators; 0.8 for larger 
Protection; Most models are drip proof 
Special features: Propane may be used as fuel on some models 
Agencies: Through, Renault agents. 

Type 
d 

Engine k& V Gen. Weight 
Single-phase 3phase 
50Hz 6OHz 5OHz 6OHz 

Spec. (kg) 

1 SAC666 4DA 0.3 d.c. 
117CBD68 4DA 0.75 d.c 
21 CB305 4DA 1.5 d.c. 
318AMAP502 4DA 0.75 d.c 
318AMAP603 4DA 
117-6M16 4DA 1.6 
217M2, 4DA 
217M24 4DA 2 
81OM4 4DA 4 + 
71M5 4DA 5 
112TM553 4DA 5 
71M491 4DA 6 

239AM606 4DA 1.8 
61 OAM606 4DA 2.5 
81 OM606T 4DA 3.3 
6.1 OAT * .4DA- 
112tT 4DA 
71T495 4DA 

42T497 4DA 
44T28 4DA 

DAWSON-KEITH ELECTRIC 
LTD 
Deekay House 
North Street 
Havant 
Hants PO9 IQH 
UK. 

6112 C 
12124 C 
12124 C . 
110 -B 

1 ,_ upto B 
220 s 

2.4 220 s 
229 s 
220 s 
220 s 
220 B 
upto B 
110 
220 s 
220 s 
220 s 

3.75 4001 
6.25 = 230 
7.5 3801 

220 
12.5 2201 
28 127 

Telex: 86491 
Cables: Autogen Havant 

.Phone: (07012) 74122 

16 
37 
97 
32 
32 

48 
85 
50 

100 
165 
160 
165 

70 
5’1 
53 

120 
205 
230 

290 
/SO 

Manufacturers of a wide range of generating plant as follows: 

Base-load plant Transportable Plant Auto-stand&plant 
Power range: 12.5 to 20 to 1125kVA 12.5 to 1125kVA 

I’1 25kVA 
No. of 

models: 37 34 37; J 

Engine Lister, Perkins, Perkins, Ford, Lister, Perkins, 

types: Ford, Dorman, Dorman, Rolls, Ford, Dorman, b 
\ Rolls, Cummins,Cummins.and GM , Rolls, Cumn$ns 

and GM and GM 

Alternators: Brushless self-exciting, self-regulating - all to 852613 
_ Speciap* A wide range of extras available for control, silencing 

featur -;, L mounting, enclosing, ,etc. A 24-hour round the clock 
advice service is offered to customers. 



Model ADVl 00 

Kawasaki KG’IOOB Generator 

AUTO DIESELS BRABY LTD Telex: 263835 
Cowley Mill Road Cables: Audodiesels Uxbridge 
Uxbridge Phone: 0895 38262 1 
Middlesex UB8 2QG 
U.K. _ 

Mounting: Skid mounted. Trailer mounting optional 
Range: 40 models in. 3 ranges from 20 to 700kVA. Full range not 

shown. . . 

Engine make: Volvo, Cummins, and*Dorman, in ascgnding size order. 
Engine features: Self starting industrial engines. _ 

:xpntrol options: Machine or wall mounted controls. Self regulating. 
,~ ,Comprehensive range of starting, control and protection controls 

‘. ’ are available. 
Voltage options: Any standard voltage in the limits specified can be 

obtained. 
Power Factor: 0.8 .\> 
Protection: Drip proof, screen protected c 
Special features:. Standard specification includes many :options’. 

Comprehensive list oif control and mekhanical extras 
Agencies: Distributors i ’ nearly 50 countries. 

, 

7 

Type Engine ’ kVA v Gen. Weight 
Single-phase 3-phase Spec. (kg) 
5OHz 6OH.z 5OHz 6OHz 

ADPZO 4DW Not available 20 24 380 B 726 
ADFBO 4DW 30 40. up B 907 
ADP37 4DW i 37 45’ to B 930 
ADFSO 4DW 50 60 440 B 1021 
ADF69 4DW 69 85 . . 8 1265 
ADP80 4DW 80 B 1261 
AS/F85 4DW 85 :: B 1265 
ADVIOO 4DW ’ : 100 B 2000 
ASlV12C 4DW ‘- 120 . . B 2000 
ADL107 4DW 107 

130 :: 
B -1987 

AS/L130 4DW B 1987 
ADS160 4DW 160 167 B 
ADC130 4DW 130 220 B 

2404 
2550 

ADC165 4DWT 165 up B 2800 
ADC700 4DWT 700 to B : 7706 
ADC280 4DWT 280 650 B 
ADC700 4DWT 

4536, 
700 *. B 9304 

KAWASAKI HEAVY Telex: J22672J26888 
INDUSTRIES LIMITED Cables: Kawasakiheavy.Tokyo 
World Trade Centre Building 
Hamamatsucho . 

Minatoku 
Tokyo 
Japan 

Mounting: Smaller units on feet, larger units in tube frames 
Range: 4 types from 0.5 to 2.3kVA 
Engine make: Kawasaki ’ 
Engine features: Recoil start, engine runs at high r.p.m. 
Alternator make: Kawasaki 
Control options: None, comes as complete unit 

. Voltage options: Either 110 or 220 volts availab.le . 
Power fat tot-: 1 .O e 
Protection: Unit totally enclosed, no external moving parts. Small d.c. 

output for battery charging. 
Special features: Smaller units may be carried by one man ’ 
Agencies: As for motorcycles. 

- ’ 
Type Engine 8 kVA V 

?ingle-phase 3-phase 
Gen. Weight 

5OHz 6OH.z 5OHz 6dHz . 
Spec. lkgl 

KG600 ; 4PA 0.5 ” 06 110 d 25 
KG900’ 4PA 0.8 0.9 to B 30 
KG1300 4PA 1.1 1.3 220 B 42 
KG2300 4PA 2 2.3 . . ,B’ 53 



Model 225 

CGE INTERNATIONALE Telex: 928735 
U.K. LIMITED Cables: Electexpel Hampton 
Castle Works Phone: 01 941 2525 
Station Road 
Hampton 

. Middlesex TW12 2l3Y 
U.K. 

Mounting: Skid base standard. Road-and handling trailers qp’tional 
Range: 10 models from 14kVA to 21 OkVA 
Engine make: Alsthom-Tarbes (division-of CGE) 
Engine features: Self-starting i 
Alternator make: Unelec (Alsrhom subsidiary) 
Control options: Machine mounted with built in safety cut-out. Auto- 

mat& voltage control 
Voltage options: 380 or 220V 
Power factor: 0.7 
Protection: Drip proof. Tropical insulation. All weather cover optional 
Special features: Optional starter motor and cold start equipment. 

Silent running cqver availaljle ” 
Agencies: World wide 

Type Engine kVA V Gen. Weight 
SingI&-phase 3-phase . Spec. (kg) 

50Hz 6OHz 5OiiI 6OHz 
22J 4DA 14 B 1065 
. . 4DA 23 2201 B 1125 
. . 4DA 32 380 B 1155 
. . * 4DA h 50 . . B 1350 

1730 . . 4DA *‘.. 70 . *. BJ 
4DA 85 . . B 2250 

0 2850 . . 4DA 110 
. . 4DA 140 , :: 0 3250 
. . t 4DA 170 . . a :3700 . 
. . 4DA 210 B 3900 

DIPL. -ING. HITZINGER & Telex: 021769 
COMPANY ’ Cables: Tebehi Linzdonau 
Helmholtzstrasse 56 Phone: 07222/816ai y 
4020 Linz ~ 
Austria ’ 

,.> 

Mounting: Skid mou’&tyd, covered and trailer versions available. aa 
Range: Large range up tb,!OOkVA ~ 
Engine make: Haty, UW\,Lister, MWM Jenbacher, MAN and Deutz 

engines all used \‘- 
Engine features: Electric start “1 1 
Alternator make: l-jitzinger _ 
Control options: Machine or wall mounted, manual or automatic start 

synchronising equipment for parallel operation available. 
Power factor: 0.8 
Protection: Qrip proof - complete cover optional ? 

* Special features: Range of accessories and equipment for emergency 
power plant erection. Continuous supply models available. 

Agencies: Africa, N. Africa, Mid-East Asia, Far East, Pacific, CentPal ‘, 
: America and Caribbean. 

Ventilated and Sound-proofed 
Hitzinger Installation 

1.. grille ’ 2. outgoing air+ound absorber 
3. tank 
4. flap for outgoing air 
5. bellows 
6. generating set 
7. switch-panel 8 
8. silencing door 
9. flap for ingoing air 

10. ingoing air-sound absorber 
11, exhaust-silencer 
12. rain protectiorPcap . 
13. exhaust-pit 



DA Series Generati.ng Set 

1. 
‘.. 

‘,. . . “@ 

Model ZA9 ’ -. 

, 

/ 
t' _- 

' , 

DORMAN DIESELS LTD Telex: 36156 
Tixall Road ’ Cables: borman Stafford 
Stafford ST16 3UB Phone: 3141 
tIK. 0875 , 

Mounting: Skid mounted. Trailer mount available on some models 
Range: 27 types in 4 ranges from 18.5 to 573kVA”. Full range not 

shown 
‘Engine make; Dorman 
Engine features: Seif start, sets,ma’y be run slow 
Control options: Control panel mounted on or off m,achine. Machine 

mounted single/parallel running, auto start/stop, alarm shutdown 
available. 

Voltage options: Any single standard voltage up to 4BOV; 4-wire 
Power factor: 0.8 , 
Protection: Drip proof, overall cover available 
Special features: Refer to manufacturer for special requirements 
Agencies: World wide _. 

Type Engine kVA .V Gen. Weight 
Single-phase 3-phase 3 Spec. l (kg) 
5OHz GOHz 5OH2, 6OHz 

4D.A 4DA 37 44 120 B 9Li4 
4DA ’ 4DA 55 ‘66 up to B 1161 
6DAT 4DA 66 77 480 B ii84 
BDA 4DA 70 a2 B 1447 
4LD 4DL 61 71 

’ 5LD 4DL 76 a9 1: 
B 1691 

“B 2011 
6LD 4DL a9 100 . . B 2385 
6LE 4DL 110 124 . . B 2385 

’ 4LDT 4DLT 88 100 B 1863 
6LDT 4DLT 137 156 ._ B 2476 

‘up to 
GLETCA ‘QDLT . 188 2ii 1. B 2958 
6QK ‘4DL 184 2d4 

:: * 
.B 4355 

BQ ” 4Di %’ ,.237 264 _ B 6096 
up to 
12QBTCW 4DLT 658 515 . . B “a709 

Alternators are available on their own. (See xx;(x) 

PETBOW LTD 
Ramsgate Road 
Sandwich 
Kent 
U.K. 

;9 

Telex: 96329 
Phone: (030 46) 3311 

----;-.--.-=-- 
Mounting! Skid mounted as standar_d-Si.te-oF-main-r~Ba.~trallers are 

, _ -_pptional;----------.---------- 
Range: 4 models from,25 to 93.75kVA 
Engine make: Deutz I 
Engine features: Self-starting , 

Control options: *Automatic volta,ge ’ regulation with set -mounted 
controls are standard, mains failure and other start options avai!able. ’ 
Also various safety stopping options, Parallel run$ng control panel 
available. 

Voltage options: From’1 1OV to-550V in steps, as specified. 
Power factor: 0.8 It. 
Protection: Tropical insulation. Weatherproof canopies are optional. 

Drip proof. 
Special features:‘Small accessory range. Heavy“m,otor starting option. 
Agencies: In Middle East, Africa, West, Central andEast Asia. 

Twe ’ Engine . “K VA \ ’ V .Gen. Wzight 
Single-phase 3-phase Spec. \- (kg) 

5OHz 6OHz 5OHz ISOH;’ 
ZA5 4DA 25 31 120 B 70; L 
ZA6 4DA 35 i 42.5 up B 795 
ZA8 4DA 54 65- to” B ‘- 950 
ZA9 ’ 4DAT 79 94 .: 550 iB’ 1090 I 



1. ‘138 

Ruston/Dunlite Generating Set 

Ruston YWAK Alternator Set 

; 

5. I . . 

_. ! ’ 

DUNLITE 
. 

(Div. of PYE Industries Sales 
PTY Ltd) 
28 Orsmond Street 
P.O. Box 100 
Hindmarsh 
South Australia 5007 

Telex: 82893 Aust 
Cables: Daylite ’ 
Phone: 46 3832 

_’ 

* 

Mounting: Small range in tube frame, larger ranges an skids with 
canopy and trailer options 

Range: 3 ranges, 12 models, 2.5kVA to 185kVA (with engines) plus 
. range of alternator only. 

Engine make: Briggs & Stratton, Ford’and Volvo (range each) 
Engine features: Small range: recoil start and high r.p.m.: larger ranges: 

self-start 
Alternator make: Dunlite ‘2 
Conrrol options: Machine mounted, local/remote control; mains’&ilure 

auto start (on larger ranges), . . 

Voltage optiots: Either 240 or 415 volts 
Power factor: 0.8 
Protection: Drip proof, weatherproof canopy available ’ 
Special features: Various voltage options on request, short circuit 

protection, tropicalised insulation 
Agencies: Covering Australia 

Type Engine kVA V 
Single-phase 3-phase 

Genzfql$+gh t ” 

5OHz 6OHz 5OH.z 6OHz 
Spec. $9) 

31311 d 4PA 2.5 240 - C 65 
31335 B 5 240 C 88 ‘- 
020B3FDE 4DW 20 B, 824 
030B3FDE 4DW 30 415 B 830 
035B3FDE 4DW 35 upto B 335 
055B3FDE 4DW 55 240 B 1207 
070B3FDEB 4DW 70 . . ’ B. 1243 
075B3UP-E 4DW 75 . . B 
090B3UP-E 4DW 90 

1794 _. 
. . B 1931 

13bB3UP-E 4DW 130 . . B 1950 
150B3UP-E 4DW 150 . . I3 ~ 2083 
185B3UP-E 4DW 185 B 2767 
BLFlO 7.5 110 B 
BLF13 IO up to B’ 0 
B3F13 20 440 B 
B3Fll 30 in B 
BIFII 40 a small .,, B 
B3F12 90 steps B 
B3F14 200 Q B 

RUSTON & HORNSBY Telex: 303.Greeves-(.PN)______ 
(INDIA) LIMITED ” Cables: Rustanind : 
Chinchwad 
Poona-411 019. 
India P f 

Mounting:, Skid mounted . 
Range: 3 machines in 1 range 5 to 16 kVA 
Engine make: Ruston & Hornsby (,India) Ltd. 
Engine feat%res: Crank starting, self starting optional. 
Control options: Cubicle mounted separately, mains failure control and 

parallel running are optional 
Voltige options: 2%0 volts single-phase, 415 volts 3-phase. 
Power f&tor: 0.8 
Prqtection: Drip proof 
Special features: Basic accessories available 

\ 

Agencies: Dealers acr,oss India. 

Type Engine ” kVA V Gen. Weight 
Single-phase 3-phase ” Spec. (kg) 

5OHz 6OHz 5OHz 6OHz 
1 YWAK 5.2 5.3 240 ” 570 - 
2YWAK ) 10.6 11.3 or ,. 710, 
3YWAK ! 16 17.2 415 900 

,) ,, 

I 

*i 
* 

‘./ . 



Buffalo ‘E’ Range 

‘i 

bALE ELECTRICOF Telex: 52163 
GREAT BRITAIN LTD Cables: Dalectric 
Filey Phone: 0723 514141 
Yorkshire Y014 9PJ 
u. K. 

Mounting: Smaller units are frame mounted. Larger units are skid 
. mounted with trailer options. 
Range: Over IQ0 models in 15 ranges, from 0.5kVA to 2585kVA. 

Neither all models nor all ranges shown. . 
Engine make: Engines include, in ascending order of power, Villiers, 

Briggs and Stratton, Petter, Dorman, Ford, Volvo and Deuh 
Engine features: Smaller engines are recoil or rope start and run tast: 

Larger ones are self starting 
Connections: 1 range is specifically designed for tractor p.t.o. operation 
Control options: Automatic voltage regulation is standard. Controls are 

machine mounted on smaller units, and wall mounted on larger ones. 
Larger models.,have safety shut down switches as standard mains 
failure and other control options are available. c 

Voltage options: A variety of standard voltages is available, ipecif\. 
phase and voltage when ordering. 

Power factor: 0.8 
Protection: Drip proof, all weather protection is optional 
Special featur&: Small standard accessory range, refer to factory for’ 

comprehensive options range. 
Agencies: Distributors world wide. 

Type Engine kVA 

Single-bhase 
V Gen. Weight- 

3-phase . Spec. Iksl 
5OH.z 6OHz 5OHz 6OHz r 

TI 5/7/SR For 7 I 1 2oo;;p - - 
TI6/8.5/SR . tractor 8.5 to480 - - 
T35lI 2.5lSR p.t.0. 12.5 220up - - * 
T36lI 5lSR ‘use 15to440- - 
T16/12/SR . . .12 2ooup - ’ - 
T15l2OlSR . . 20 to480 - - 

T35130lSR . 30 220up - - 
T36140lSR ._ 40to480- - 
DMl0.5lPUB 4DA 0.5 12124 - - 

d.c. C 41 
DM/0.8/PUH 4DA I 1 2301. S 41 

DMl1.5lPUF ’ 4DA I.9 I.9 
115 

. s‘ 
DMl3.5/PUF 4DA 3.5 3.5 3.5 3.5 115up s $-- 
DM/S/PBSF 4DA 5 5 5 5--to-41-5-s---120 
DM/~.~EL!DPT~-~~%A-~~ 2.25 ._----- = 1151 s 115 

230 
DM/3lDPF 
DM/4/DPT 

4DA 
4DA 

EMIDDZX 
EMl25.5lDDZX 
EMl44.5lDDZX 
EMl80lDDZX 
EM/l 57.5lDDZX 
EMl35lDFE 
EMl50lDFE 
Etif68lDFE 
EM/37’/DDX 
EM/65/DDX 
EMl72lDDX 
EMl62lDD 

4DA 
4DA 
4DA 
4DA 

4ow 
4DW 
4DW 
4DA 
4DA 
4D4 
4D,W 

3 3 . . . . S 117 
4 4 44 115up s 116 

to415 . 
14 17.5 22OJp B 594 
25.5 30.5 to 4 0 .B 699 

.‘44.5 53 . . . f B 965 
80 93 . . .! B 1420 

157.5191 .~ B 2071 
35 . . . . B ’ 827 
50 . . . . B 1018 
68 . . 9. B 1127 
37.5 44.5 . . B 981 
65 77.5 . . ._ B ‘1190 

i 72 85 . . ..’ B 1325 
62 70 ,. . . B 1542 

,’ / 

.- 

I’ 
,,a : 

,..” 
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: 
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BM Type .Portahle lliesel 
Generriting Set. ,’ 

Model 6Sl IO 

‘%I, 

t I a 

~~ .GEiZRGE COHEN 
MACHINERY LTD 

~ T&x: 21288 

600 Wood Lane 
-, Cables: Omniplant London- _ 

. Phone: 01 743 2070 L 
Londbn WI2 7RL I 
U.K. < : ** ,* 

Mounting: Smaller, sets mounted in a frame, larger se.ts~,ar~;rolley 
mounted.’ , - 

Range: 21 models in 3 ranges from 1 kVA tb 15kVA 
Engine make: Petrol engines are Norton Villiers and smaller diesels are 

Petter. Larger diesel are Lister or Ruston. 
Engine features: Small engines are r’ ,.‘starting 
I P 

and run at high’r.p.m. 
Larger engines are rip start or hand ranked. Self starting is optional. 

Alternator make: Newton Derby, Blush or Stamford 
Control options: Self regulating with machine mounted control panel 

standard. Safety shutdown and mains failure start are o, 
Vpltage options: 1 1OV or 240V or both b; 

jional. 

Power factor: 0.8 Ii 
Pro(ectiod Drip proof, tropically insulated. Weatherproof anopies are 

optional 
; Special features: Small accessory range 

Agencies: Agents in Middle East and North Africa _i 

Ah 1503 
AMFI 506 
AMC3009 
AMC3012 
AMC3015 
BMlAAl IO2 
BM/ABl/OG 
BMIABI IO9 
BM/AC/12 
CM/ST1 
CM/ST2 
CM/ST3 
CM/SRI 
CM/SR3 

’ CMlHR2 
CM/H R-3 
CM/H R4 
CM/H R6 
CMIHRSG 
CM/IA6 
CM/IASG 

Engine RVA V 
Single-phase 3-phase 

5OHz6OHz 5OHz 6OHz >, 

4DA 2 

4DA 2. 
2.5 ’ 

4DA 4.38 
4DA ’ 13 8.75’ 
4DA 13.13 
4DA 
4DA 
4DA 
4DA 
4DA 

” ,4DA 52.2 ’ ’ , 
4DA 65.5 . I 
4DA I’ 90 . . S 
4DA 1 117 . S: 

PRAGOINVEST Telex: 122 379 
Foreign Trade Corporation Cables: Pragoinvest Praha 
Ceskomoravski 23 Phone: 822 741-6 
18056Praha9 ’ . 
Czechoslovakia ’ 

0 

- I 

Mounting: Skid mounted 
Range: .I mo.del shown, refer to m6nufacturers for details of others 
Engine features: Self starting from continuously running flywheel 
Contrbl options: The machine is built to give automatically an un- 

interrupted power supply in the case of a ma$ failur’e. 
Voltage options: 231 o’r 400 II 

Power facior: 0.8 
Special features: Generator driven as a motor by, the mains under 

normal conditions 
1 Agencies: Refer to manufacturer. 

Type ‘* Erwine kVA ‘V Gen. Weight 
Singltyphase 3-phase 

5OHz 6OHz 5OHz 6VHz 
Spec. (kg/ 

.6SllO 4DW 50 2311 .S 
cl 400 

t t 
‘\‘ Y 

c: 



Flyweight Dieselite AC1 Seriks Generator 

,‘- 

e 

F . 
I ,? ,, . 

&A - “ 

\ 

G & M POWER PLANT LTD ‘Telex: 98216 ’ 
Magnet Works Cables: Green Acre lpswich 
Whitehouse Road Phone: 0473 41795 
I pswich 
Suffolk 
U.K. 

Mountihg: Smaller one frame mounted: larger one skid motmted. 
Trailer options available. 

Range: Over 50 models in 4 ranges from 03kVA to 23lkVA. Full 
range not shown. Also similar choice in military generators and 
marine generators - not shown here. 

Engine make: Briggs & Stratton, Onon, Petter, Lister, Perkins, British’ 
Leyland, Volvo. 

Engine features: Smaller engines are recoil started and high revving. 

jldr machines machine mounted, larger models 
machine moun as standard, wall rrfounti.n~g ,.... remote..~contr , 

’ demand starting and-mains--failurea~~~~-.are available. ’ *u ’ .._.... T ..- --.--~. ~--- 
Voltage options: l-20/240 on small m’&%ines. 120/440 in on steps 

larger ones. 
Power factor: 0.9 r 

Protection: Small models drip proof, larger are screen prbtected only, 
weatherproof canopies are optional. Tropical insulation. 

Special features: Limited range of protection equip ent available. 
Agencies: World wide (except S. America), espe ially in Europe, 5 

Middle ,East,‘and Australia. ,,, 

Type . Engine. . kVA- V Gen. , Weight 
Single-phase 3phase Spec. (k& 

5OHz 6OHz 5OHz 6OHz 
03B80-2QE 4DA 0.3d.c. 12115 ’ C 27 
06B80-224E 4DA* 0.6 24130 C 34 
105BlG224E 4DA 1:5 24130 015AAl-232E - .# : , C 55 

* - 
4DA 1.5 32140 

2B17-53P 4DA 2, 120/2409 
C 74 
S 59 

38 17-53P. 4DA 3 291240 65 j S 
305B 17-63P 4DA 3.5 1201240 S 106 
2ABl-53P 4DA 2 1201240 S 90 ! 
3ACl-53P 4DA 3 t 1201240 
305ACl-63P 4DA 3.5 . 120/240 

5 106 
S 106 

ST1 4DA 3.5 4 4 4.8 2201415 S : 244 
ST2 4DA 7 8 8 9.5 S 290 
ST3 4DA 10.5 12.5 112.5 15 2201415 S 405 
MR2 4DA 15 17.5 16 19 2201415 S 549 
MR3 * 4DA 25 29.5 2201415 = 648 S , 

fvjR4 4DA 34.5 * 40 2201415 S ‘843 
MR6 .4DA 52.5 ‘61 2201415 4103 - S 

.I46 4DA 90 103.5 2201415 B 1615‘ 
JASG 4DA 117.5 125 B 1710 
IORDP 4DW. 10 1201440 B 483 
12RDP . 4DW 12 12 12 120/440 0 6 488 
15R.DP 4DW 15 15 15’+120/440 B’ 493 
24/42R DP4 4DW 24f35 29142 25138 31142 8 1101440 766 
45/62RDP6 4DW 1 B 70/82RDP%T 4DW 45164 70 52162 IO/440 B 920 

82, llOj440 1125 

RDL4 4DW 33.5 39 35 40.5 ‘1201480 ’ B 1000 
RDL 4DWT 7;iTkj 1201480 86 B .I474 
RDVlOOB ‘4DW 100 -115 1271440 B .2’17 
RDVTI OOA 4DWT 150 166 271440 ,J B 
R DVTI 20A 4DWT 

c 

2390 
200 231 1271440 B 3043 
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Trailer-mouhted Tractor Drive Unit 

. ‘. 

Model lOON Generating Set 

KATOLIGHT CORPORATION Telex: 2907,87 -~~-- D 
3201 Third Avenue Cables: Intykato - NY ’ 
P.O. Box 3229 Phone: l 507625-7973 
Mankato I 

Minnesota 56001 - 

U.S.A. i 
0 

Mounting: Basic machines are skid mounted, small units are frame 
mounted and P.T.O. drive generators have flanged feet with a 
trailer option. 

Range; Over -30 models in 5 ranges from 2kVA to 1250kVA, full range 
not shown. ;- 

-??igfie make: Wiscnmin,-Hercu&. Internationa! Moline,a,JCummins 

i Wausessa, General Motors, Allis Chalmers, Briggs & Stratton, Lister 
Engine featujzs: Small units are rip start and faster running. Larger 

unjts are, self starting. Diesel, petrol and liquid petroleum gas ‘are 
optional,fuels. 

Connections: 1 range is designed for operation by a tractor P.T.O. 
Control options: Machine mounted as standard with safety cut outs. 

Wall mounting, mains failure remote and automatic start are optional 
Voltamptions: Order from 120/208,277/480 or 1151230, or connect 
” output to suit. 
Power factor: 0.8 i 
Protection: Screen protected, weatherproofed canopies are optional. 
Special features: Fuel conversion and improved silencing are available. 

j Agencies: Middle East: N. Africa, and Far East. 

Type 

_- . 

Engine kVA V Gen. weight 
Single-phase 3-phase Spec. : (kg) 

5OHz 6OHz 5OHz 6OHz 
1 OFW4CEP 4GA 12.5 
15FW4CEP 4GA 18.8 
25FW4CEP 4GA 31.5 
35FH4CEP 4GW ’ ’ , 
55FH4CEP 4GW 
140FM4CEP 4GW 
lOFW4 4PA 12.5 
15FW4 il 4PA 18.75 
23FH4 4PW 29 * 
55FH4 b 4PW _ 68.6 

’ 8SF14 4PW 106 
N140FM4 ’ 4PW 175 ’ 

\ D15FL4 4DA ‘. 18.8 
D35FH4. 4DW 43.7 
D60FH4 4DW. 75 
DllOFH4 , 4DW _. j 137 

,D@OFX,4 4DW. 1 Ii’50 
, 

* I 

J$ 
,i -7 

1 
I 

i 

GRAHAME PUTTICK LIMITED ‘Telex: 96366 Puma UK G 
Sandwich, Cables: Puma Sandwich 
Kent .J., Phone: 03046 2901 

115/230 S i 590 
. . S 658 
. . S 794 

43.71201240 S 1067 
68.6 . . ;s 1112 

175 . . IS 2860 
12.5120 up s 431 
18.75 tc 480 ? S 522 
29 . . S 522 
68.6 . . S 1089 

106 . . S ” 1633 
175 ’ .O S 2359 

43.7 1: 
S 522 
S 817 

75 . . S 1270 
137’ . . S 1860 
1250, . . S 9271 

I ” 

moun.ted .as standard. Trailer mountiAg is opTional 
he smalleprange. - . 
.models in 10 ranges. From 3.5kVA to i430kVA. F&II 

- ;, 
Engine make: Roils Royce,’ Cummins, Perkins, Kirldskar, Ford, Deutz, 

Bedford; Dorman, G.M. (“Detroit) 
Engine features: Smallest range by crank. All others are.seIf-starting.. 
Alternatormake: Grahame Put-tick . 

Control Options: Set mounted as standard. Wall mounting opti‘onal. 
Also aMailable are parallel running, auto starting, short break mains 
standby and mains failure control optibns. 

boltage dptions::$hoice from 346/440&l or 190/24OV. 
Pewer factor: 0.8 : ‘, 

., 0 , 
* 

‘L1. 
_. ‘, 5.~‘. . 



-~ *. 
A 

’ . 
Protection: Drip prtiot:. Tropical insulation. Weatherproof canopy 

optional .T;.-’ 
Special features: Comprehensive accessory range, 
Agencies: World wide. 

* 

5 . 

. . 

Lj 

- . J 

, 

* 
- 

Kohler FatiResponse Generator . 
I 

Engine k VA .-I I; Gen. Weight 
Sinsle-phase 3-phase SPK. Iksl 

. I  SOH; 
M3.551’ 4DA 3.5 
M7.552 4DA 7.5 
20111 4DA 
25UlIJ 4DA 
3OUlJ 4DA 
3OU2 TDA- 
4OU2J 4DA -~~ 
5ou3 4DA 
55U3J 4DA 
65U4 _ 4DA 
8OU4J 4DA 
8OU8 - 4DA 
2oou11 
225111 OG/J t::‘ 
2OFl 
25Fl&---. 

4Dp 
‘4D$V 

4OFl 4DtJ 
45FlJ 4Db 
6OF3 , “4DW . 
83F4J 4DW 
80F3G/J 4DW 
30Gl 4D’w 
55G2J 4DW 
7QGS 4DW 
1 OOG5G/J 4DW 
1 OON3 4DW 
137N3J 4DW 
145N4 s 4DW 
160N4J ,,e -NW 
&&j A, >Li. 

155OP22 $DW 

6OHz 5OHz 6OHz 
2201 s ‘230 
240 B 37 

20 2081 B 78 ! 
25 25 240 B 780 

30 8 960 
30 8 960 ~--- s- 

3v6T 
~_ _.~ 

40 B 1010 
50 440 B /, 1160 
55 55 B 1160 
65 B 1385 

80 B 1385 1. 
80 B 1516 

” 
! 
I j 

!\ 
!a 

I’ 

/ 200 B 3680 
225 225 B 2815 
3. B 8 70..: 

‘: 7 25 25 “B 870 
40 B =:lOOO 

/ 45&&k B 1040 
6&.-.” B 1;320 

1550 

KOHLER INTERNATIONAL Telex: 2 6888 / * 

,i 

’ 83 -2OSl: B,,l325 _-r. 
80 83 240 -B 1360 
30 B 736. 

i’ 55 B 1059 , 
70 B 1100 

I 100 lb0 .B 1281 346/’ 
100 440 B 2170 , 

137 B 2300 
145 

I ” :B 2130 

I 

. LTD- , Cables: Kohlerin; ‘- 
High Street * Phone: 414 457 4441 
Kohler , ’ I- 
Wisconsin 53044 
U.S.A. 33 

Mounting: skid mounted as stan$iard. Trailer options available. 
Range: Over 60 models in 8’ranges, fkom 1.5kVA to 1000kVA. Full 

‘range not shown. _ , 

- Engine feddres: Hand starting on smallest models, which are higher 
- revving. Most models sib self starting.: 
Control opdtions:. Machine mounted controls as standard. Variety of 

remote controls available. 
.Vo/tage options: 120/240 on small Tachine<.‘!20 up to 500 on 1arge.r 

ones. : 5 

Power factor: 0.8 . 
Protection: Weatherproof and s,o;ndgroof covers are available ’ .. 
Sp’ecial featurps: Laiger models fedture rapid response to load change’ 
Agencies: Dealers through N. America. ‘+ _ 

* 

‘Type .Engine I kVA d. 3 V Gin. Webht 
1 ‘. Single-p/me 3-phase ” Spec. (i;$ 

1.5MM25 4DA ’ 
5DHz * 16OHz ,5QHz 6OHz ’ -‘I 

‘1.5- 120’ B 44. 
3MMV55 IDA .3 l?O/ B 72 
4CM021 4DA 44, - I 240 B 
6.5CM021 4DA 1 ’ 6.5 

136 - 
. . 

1 OCM021 4bA io . . 



-Single Sentry in Vibration Isolated 
and Noise Suppressed Cabinet. 

I 

w 
,. 

9. 

Type Engine k\itA V Gen. Weight 

9’. 
Single-phase 3phas.e 

5OHz 6OHz 5OHz 6OHz 
S~eq (kg) 

‘15CM021 4DA : 
8.6CM021 4DA ’ 
12CM021’ 4DA 

4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
*4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW 
4DW. 

15 
- a.5 
12 

7.5 
12.5 
20 
30 
45 _ -. 
55 
70 
85 

11~5~ 
170 

12.5 
‘I 20 

30 

45 
60 

100 
125 * 
150 
170 
up to 

1000 

. . 

120 

UR 
,-to 

: 600 
., 
. . 
. . 
. . 
. . 

. . 

. . 

. . 

. 
_,. ‘,: 

Ei 457 

; E;’ 
B 245 
B 341 

-B 457 
8 709’ 
B, 926 
B 926 
B 907 
B 1205 
B 2290 
B 3050 
B 421 
B 515 
B 841 ” 
B 897 
B 1025 
B 1357 

‘B 1936 
B 2341 

L B 2611 

B lo@32 

KING’ENGINEERING’LTD Telex: King Bradonavon . 
-Greenland Mills Phone: (02216) 2709 
Bradford-y-Avon * i 
Wiltshire BA15 132 
U.K. 

%::?$& . ,,. - : . 
Mounting: Complete units:,are skid mounted with a trailer option, 

tractor driven units have flanged feet w,ith a tractor mounting frame 
optional. 

Range: 30 m;dels in 2 ranges from 5kVA to 70kVA. Full range not 
shown. , 

Engine make: 1 range is powered by British lrfdustrial Diesels 
Engine featflex Self starting 
Connections: 1 range is driven by a tractor P.T.0: ihrough special shaft 
Contrbl options: Controls ad machine mounted as standard, complete 

units feature automatic voltage regulation. Sp_eed drift warning 
safety shut down, mains failure, au@tti, remote start are option& 

Voltage options: 1 lo/220 dn -P.T.O. units. 240/480 single phase, 
240/415 t&tee phase on complete units. 60Hz on request. 

Po’ber factor:: 0.8 
Protection: Drip proof, anti-condensation and tropical insulation as 

standard. Various stages of protection up to noise-proof, weather- 
proof, vibration-proof and dust-proof. 

Special features: Control and environment options available also P.T.O. 
output. Any particular requirement considered by the factory. 

Agencies: Order from factory. , 

Type- Engine 

6s P.T.O. 
10s . . 
15s , . . 
19s ’ . . 
25s 
25SBP :: ’ 

?4aSBP . . 
38SBT . . 
65SBT . . 

k‘VA V Gen. Weight 
Single-phase 3-phase ’ Fpec. * 

5OHz 6OHz5OHz 6OHz 
5.5 5!5 110122 B - _ 

10 240 i s - 
15 e 

240;415 
s - 

I 19 . S 
( - 25 *s 

- 25 24dj480 s.. 
- 40 s 

1. 37.5 24d;4!5 S ” - 
I 65 . . s - 

pl6BSiT/P 4DA 5.5 5.5 , .: 3 - 



‘P’ Type Generating Set 

-’ 

4 
,i’ 

, 

. I ‘! 

. 

v 

‘ 
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19ST 
25SfBT 

33BS 
38BT 
50BT 
70BT 
D25ST 
D30BS 

L D38ST 4DW 
D4OBT 4DW 
DSOST 4DW 

PETTERS LTD 
Hamble 
Southamptqn SO3 5NJ 

t U.K. ., : 

Mounting: Smaller units have flanged bases as standard with skid bases 
and frames as optional. Larger units have skid mounting as standard. 

Range: 32 models in 8’ianges’from 1.5kVA up to 860kVA. Full range not 
shown. 

4DW 
4DW 25 

. 

4DW 33 
4DW 
4DW 
4DW 
4DW 
4DW 30 

. 

, 

Engine k.VA .V Gen. Weight 
Singlephase 3phase %. Spec. (kg) 

J: 5OHz 6OHz 5OH.z 6OHi , 
19 

. 25 
. . s -' 
. . Bor - 

s’ - 

. . 

38 :: 
B - 
B -. 

50 . . B - 
70 B. - 
25 240/480 s - 
30 - c . . Sor - 

‘ B ‘- 
38 . . *.s - 
40 . . I3 T 
50 . . Sor - 

B - 

, 

Telex: 47626 
Cables: Petter Hamble 
Phone: 042 122 2061 

Engine make: In size order. Petters, Perkins, Dorman and Cummins 
Engine features: Smallest engines are higher revving and rope started as 

standard. Larger units are self starting. Most air cooled units have a water 
cooling option. 

-~- Control options: Smaller unit ave machine mounted control boxes. Larger 
ones are wall mounted. 
start, mains failure and re !ich 

I alternators are self regulating. Automatic 
I% tart/stop are optional. Larger units have 

safety shutdown devices. 
Voltage options: 110 or 220 single phase, 1277220 or 230/400, 3-phase, 

specify frequency and phase where ordering. .i 
Power factor: 0;8 
Protection: Screen protected, tropical i-ns_ulation . 

Specia/ features: Refer to factory for’optional extras. H$gh,level of parts 
standardisation in the range. 

Agencies: Through associated agents. .* 
-1 

Type Engine kVA V ’ Gen. Weight 
i 

I Single-phase 3phase Spec. /kg) 
$OHz 6OHz5OHz SOHz 

” AA1 4DA 1.5 i .a 

ABI 4DA 2.5 2.75 . . . . 8 78 
23fYllO ’ 78 

AC1 4DA 3.2 3.5 . . . s 78 
PHl 4DAjW 3:5 fl 4.5 5.5 1lOup S 356 

_ PH2 4DAtW 7.2,/ B.7 9 11 to 400 S 483 _ 
PJI 4DA/W 4.9 5.8 6.25 7.25 . . . . S 368 1 
PJ2 4DA/W 10 j 11.6 12.5 15 . . . . S 630 
PJ3 4DA’ 20 23.75 127 up S 703 
PJ4 4DA 27 32 to 400 S 976 
P4.236 4DW r 35 342.5 1271220 S 821 
P6.354 4DW ’ 52.5 60 . or ( s 1043 
PT6.354, ,4DWT 72.5 85 230/400 s 1139 

’ 6LD ’ 4DW 90 i 102.5 1271200 S 2563 , 
6LE ‘4DW 110 122.5 S 2586 
6LDT 4DWT 147.5 160 23:;400 S 2812 
8JT *4DWT . 187.5 210 127/220or S 3107 

8JTCA 4DWT 250 287.5 23OJ4CQ s 3155 
N855-G 4DW 127.5 152.5 240/415 B -2556 
NT855Gl 4DWT 166 187.5 . . . . B 2700 

up to 
KTA2300-G 4DWT 

o*r 220[127 
720 860 2401415 B 6100 

2201127 or 
.%.. I /’ 



WINPOWER CORPPPATION 
P.O. Box 99 
Newton 
Iowa 50208 
U.S.A. 

Tejex: TWX 910 520 1557 
Cables: Winpower 
Phone: 515 792 1301 ” 

Mounting: Skid mounted, carrying frames and.carts optional. 
Range: 28 models in 3 ranges from 1.5. to 25kVA. Full range not 

shown. / .” 
Engine make: Includes Petter, Briggs & Stratton, and Wisconsin 
Engine features: Smaller units are higher revving. Most units are hand 

started, others self start. 
Connections: 1 range is designed to be driven by a tractor P.T.O. 
Control options: Machine mounted, remote start is optional. 1 
Voltage optibns: 120 or 1201240 
Power factor: 0.8 
Protection: Drip proof, high quality insulation. 

.~ 

Special features: Starting battery and equipment is optional. Automatic 
.idling facility available. 

Agencies: North, Central and South America. 

146 
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dModel DElZP4 Generating Set 

7 
c 

d diesel Engine 

Type 

GM10582 
GM2B2 

Engine kVA V- Gen. Weight 
(3 Single-phase 3-phase Six. (kg) 

5OHz 6OHz 5OHz 6OHz 
4PA I.9 120 s 39 
‘4PA 2.5 21201 s 43 

GM205B2 
GM4W2 
GM5B2 
GM6Wf 
GM205B4 
GM308W4 

GE6W4 
GRlOW4 
GR15W4 
GR20W4 
DE12P4 

4PA a 
4PA 
4PA . 
4PA 
4PA 
4PA 

4PA 
4PA 
4PA 
4PA 
4DA 

240 

9.1. . ,s 49 t” 
4.7 . 4.7 :: S 91 
6.25 ‘; . . S 101 
6.9 - 
3.2 . 120 

s 111 
s: 97 

4.7 1201 s 134 
J * 240 
7.5 . s 261 

12.5 ’ . s 285 
18.75 . . S 427 
25 ’ 

:: 
S 536 

15 -15 s 481 

R.A. LISTER PpWER PLANT Telex: 43559 
LIMITED ‘) Cables: Machinery Dunley 
Thrupp ’ Phone: 045-388 5166 
Stroud 
Gtoucekershire GL5 2BW .‘$ 
U.K. 

Mou&ng: Skid mounted, with trolley option.on smaller models. 
Range: 32 models in 3 ranges from 2.5kVA to 119kVA. Full range not 

shown. 
Engine make: Lister (Hawker Siddeley subsidiary) - ’ 
Engine features: Cran,k start on smaller models. Self start is optional on 

smaller, and standard on larger models.- 
Alternator make: Brush (Hawker Siddeley subsidiary) 

I 

Control optiob%iist Machine or wall mounted. Comprehensive range of 
remote automatic and mains failure control available. .’ 

Voltage options: Voltage choice to be specified on larger sets from 
2201380, or 400/230,+or 4151240. or 220/I 27, or 230/I 33 

Power factor: 0.9 I. 

Protection: Drip proof, tropical insulation. Canopy available on smaller 
models., 

Special feaiures: Silencers, mountings, fuel pumps and control acces-, 
sories. Large selection. Advice available in booklet. 

Agencies: World wide. 

Type Engine ’ k.VA V Gen. Weight 

>’ : Single-phase 3-phase -. Spec. (kg) 
-5OHz 

ST1 ’ 4DA 3.5 
9OHz 5OHz 6OHz .I 

5 133. s 244 
ST2 4DA -7 .i :; 10 ;‘up s 290, 

; 
) I’ ; ‘. . . 



Series PTOC Generator 
. 

’ E 

%I 
. 

2 . 4 

m t* 

Type ~ Engine kVA; V Gen. Weight 
Single-phase 3phase I 

5OHz 6Oj-i~ $OHz 6OHz 
Sgec. (kg) 

ST3 4DA 10.5 12.5 i2.5 15 to S 405 
HR2 4DA 15 17.5 16 19 4i5 s 549 

648 
843 

110% 
1196 
1615 
1710 

450 
620 
784 

1082 
1167 
1684 
1734 

HR3 4DA ; 
HR4 4DA 
HR6 4DA ~ 
HRS6 4DA n. 
IA6 4DA e 
IAS 4DA 
HRW2 4DW 14 I7 
HRW3 4DW \ 
HRW4 4DW c 
HRW6 4DW 
t-i~WS6 4DW 
IW6 4DW 
IWS6 4DW 

,25 29 . s 
34 40 . s 
52.5 62 . . S 
66 78 ., S 
90 104’.. s 

I17 I25 . . S 
15 I8 . . S 
24 28 S 
33 38 S 
50 58 . . S 
62.5 75 S 
86 99 S 

111 119 s I’ 

WINCO 
Division of Dyna Technology 
Incorporated 
East 7th and Division Streets 
P.O. Box 3263 . 
Sioux,City _: 
Iowa 51102 
U.S.A. 

Telex: 487110 
Phone: (712) 252-1821 

Mounting: Frame and skid mounted as standard. Trailer mounting is 
optional. 

Ranger Over 70 models in 20 ranges from 1.9kVA to IOOkVA. Full 
range not shown. 

Engine make: In size order for complete u-nits, Briggs and Stratton, 
Wisconsin, Lister, Petter. 

Engine features: Smaller engines are recoil or. rope ‘tart with self 
starting options and run at higher speeds. Larger ones F re self starting 
and run at normaldspeeds. 

Connections: 1 range of generators specifically designed for operation 
from a tractor P.T.O. 1 range has a keyed shaft connection. 

Control options: Machiae mounted as standard. All units have built in _ 
overload protection. Mains failure is available on some larger models. 

’ Voltage options: 11512~0 
Power factor: 0.8 
Protection: Drip proof ’ 4 
Special features: ‘Automatic idling when off load, optional use of 2 

voltages simultaneously and exceptional ability for heavy motor 
starting load. 180 cycle generators and fire fighter generators are 
available. 

Agencies: Agents in’ Africa, Middle East, Central and South America; - 

Tyke Engine kVA ’ V Gen. weight 
single-phase 3-phase Spec (kg) 

‘5OHz 6OHz5OHz 6OHz 
ISPTOF ’ from 15 ‘SOI B 124 
20PTOF . tractor 
30PTOC P.T.O. 
35PTOC . . - 
SOPTOC 
65PTOC 
PITH-1 M 
P205BH.-1 M ~ 
C109BH-1 M- 
C202WRH-1M 4DA , 
3!5Qi-,Fk,>. 4DA, 
P307BH-3E’, 
403WH-FM ’ 4DA 4.3 , ’ . . . E3 . 122 
P503BH-3M 4D’A 5.3 ‘.. B 88 \ 
P703WH-3E 4DA 7.3 @ ., .‘. B 133 
IOWH-BE ’ 4DA 10% \ . . B 221 
6WS-3E 4DA 6 . . i3 188 



Model lZO/RD~ L’ 

I I-- 

\ 
Model’6RK Series , 1 

Engine kVA V Gen. Weighi 
Single-phase 3-phase Spec. (kg) 

50/-/z 6OHz ,!iOHz 6OHz 

1205WS-4R 4DA 12.5 120/ 
208 B ‘. 290 

305LDS-1 E 4DA 3.5 115 I3 195 
7 LDS-BE 4DA 7 1151 

230 6 316 
1005.LDS-4E 4DA 10.5 1201 , 

-* Y 208 B 365 
6PDS-3E 4DA 6 1151 

230 B 324 
1205PDS-17E 4DA 12.5 . . B 427 

WITTE ENGINE Telex: 0426262 

CORPORATION Phone: 91.3 764 2512 
P.O. Box 386 
555 Ea& 56th Highway 

I 
. . 

Olathe D * 
Kansas 66061 
U.S.A. I 

Mounting: Skid mounted. Trailer mounting is optional. 
Range: 6 models in 2 ranges r 
Engine make: Wltte (Hawker Siddeley subsidiary) 
Engine feetufes:\Self starting. Engines available without generator. 

260 model available with propane gas fuel conversion (2nd range 
belt driven). 

Alternator make: Hawker Siddeley subsidiary 
Control options: External voltage regulator in machine mounted 

control box. Automatic and mains failure starting optional. 
Voltage options: 12OJ24OV single-phase or 1201208V B-phase 
Power factor: 0.8 
Protection: Drip proof 
Special features: Close voltage regulating requirements can. be met. 

Tropical cooling and cold weather starting equipment optional. 
+lgencies:. A Hawker Siddeley Company, USA. subsidiary. 

Type Engine .kVA V Gen. Weight 
Single-phase dphase Spec: fkd 

5OHz 6OHz 5OHz 6OHz 
100 4DW 12.5 120/ B - 

120 . . , 16.5 208 B * - 

G260 . . 15-v.. ,B - 
10 ‘00 ~ . . . 15 10 120 B 590 

120 . . - 15 upto B 590 

G260 . . 15 15 240 B 590 

YANMAR DIESEL EN‘GINE Telex: ‘. 0222-2310 
CO. LIMITED t Cables: Yanmar Tokyo 
1-11-l Marunouchi \ ( ‘I 

Cbiyoda-ku 
1 

T+okyo 
Japan . , 

Mounting: Skid mounted 
Range: Over 100 models in 9 ranges from 12.5kVA to 1600kVA. Full 

range not shown. . . 
Enginemake: 
Engine features: Self-starting. Engines originally designed as marine 

diesels. Laryer,modelsgre slower running. 
Control optioos: fiachine or wall mounted control. Parallel ‘running, 

auto start, load I.ph,eddi’ng, remote control and protection devices 
available. -” ’ 

Voltage Options: Specify .on ordering 
Power.&tor: 0.8 2 
Pw&ion: Drip proof; 

: 

&ecia/ features: Cooling and fuel supply options available , 
Agencies: Service depots in 130 countries. . 

: 
t ., 

.e 

: ; 



Unigen Model 420 

Type 

2TLE 
3TLE 
3ESDL 
4ESDL 
3KDL 

%4KDL 
5KDL 
6KDL 
GKDL-T 
6KFL 
GKFL-HT 
6RL 
GRL-T 
6RAL 
upto * 
12GLET 

Engine kVA 
Single-phase 3-phase 

5OHz 6OHz 5OHz 6OHz 
4DW 12.5 I,5 
4DW 20 20 
4DW 30 40 
4DW 50 56 
4DW * 65 56; 
4DW 90 75 
4DW 100 90 
4DW 140 1’20 
4DW 187.5 150 
4DW 140 120 
4DW 225 185 
4DW 140 130 
4DW 160 
4DW _ 200 187.5 

4DW 1600 1600 

t 

not L \ 
&?t -! 

known - ’ 
at - 
time 2 940 
of 1150 
print- 1345 
ing 1500 

1610 
1780 
1930 
3360 
3340 
3510 

18650 

‘As specified by purchaser 

UNIGEN lNCORPOR.ATED Telex: 810-235-j 100 
194 West Stone Street ‘1 Phone: (313) 798 3150 - 
Almont 
Michigan 48903 i .T. 
U.S.A. 

Mounting: Smallerunit~are free standing, larger units are skid mounted. 
All feature carrying handles. r 

Range: 15 models in 3 ranges from OBkVA to 4kVA ’ 
pngine fe+uies: Rip start .with electric or remote options on larger 

models. iAll models are higher revving. Small units only have a 
vertical axis of rotation with engine over alternator. 

Control options: Machine mounted controls ’ / 

Voltabe options: 12 or 24 d.c.“@n battery chargers. 115 or 230 on 
a.c. models. 60Hz frequency shown,,50Hz available on request 

Pdwer factor: 1 ,. 
Prdtection: Drip proof tropjcalised insulation 
Special features: Instrumentation, battery charging facility and auto- 

matic voltage regulating are optional a 
AgBncies: Write tp factory. 

.C’- A 
0 

Type Engine kVA ” 
., Single-phase 3-phase 

5OHz 6OHz 5OHz 6OHz 
712 ‘4DA 
726 , 4,DA 
1412 4DA 
724 4.DA 
1224 4DA’ 
,410 4DA 

420 4DA 

LA12 ’ 
LA20 ,a 
LA30 
LA40 

0.85 d.c. 
0.85 d.c. 
1.7 d.c. 
1.7 d.c. 
1.7 d.c. 
1 a.c. 400Hz. 
or d.c. 
2 a.c. 400Hz 
or dc. 

1.2 
d ” 2 

3 
4 

V Gen. weight 
Spec. kg) 

1 
; 12 B 19 

12124 B 34 
12 B 32 
24 B 32 
12124 0 34 

1 I*0 B 19 

110 B 34 

115/230 B - 
l-l5/230 B - 
1151230 B - 
115/230 B - 



Other Electrical Equipment 

C & D BATTERIES 
DIVISION 

Phone: (215) 828 
9000 

3643 Walton Road _ .,; . 
Plymouth Meeting 
Pennsylvania 19462 
U.S.A. 

This com@ny claims to be the largest manufacturer of 
lead-acid batteries in the U.S.A. and has a very comprehen- 
sive product range covering almost every type of lead-acid 
battery, plus an assortment of industrial battery chargers. 
Applications include batteries for industrial trucks, 
switchgear, communications equipment, mine loco- 
motives, railroad loco starters, all kinds of engine starters, 
electric vehicles,, photovoltaic and wind energy‘ storage 
systems, etc. Various leadcalcium and lead antimony 
batteries are included in the range. 
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C & II Battery 
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CHLORIDE ZAMBIA LTD Telex: Clorid 
Corner Dr Agrey Ave/North’ ZA52170 
End Road Cables: Chloride 
P.O. Box 1892 Kitwe ’ 
Kitwe 
Zambia 

Phone: 2200/2209/ 
3631 

Manufacturers of a wide range of lead acid batteries 
and ancillary equipment for automotive, traction and 
other purposes. Also suppliers of nickel cadmium battery 
cells, battery chargers, rectifiers, and emergency lighting 
sets. 

Kathanode Battery I ‘\, 
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CHLORIDE ALCAD 
P.O. Box 4 
Union Street 
Redditch 
Worcs. B98 7BW 
U.K. 

Telex: 33816 t’ 
Cables: Alcad Redditc 
Phone: Redditch 

(0527) 62351 

1 

Manufacturers of a wide range of nickel cadmium 
batteries (companies in the group produce other types of 
batteries and there are world wide distribution channels 
and associated companies). 

RV and RVP series for deep cycle applications in 16 - 
1040Ah sizes. 

EP series for low rate discharge and float chargirig in 
5 - 1040Ah sizes. 

DLS and DLPfor high rate discharge in 11 900Ah sizes. 
‘Unibloc’ types-for low rate discharge requiring virtually 
maintenance free operation in sizes from 7.5Ah up to 
27Ah. PS series of sealed cell batteries require no main- 
tenznce in 7-27Ah sizes. 

A choice of s?eeTor plastic containers is availaple for 
many of the above batteries. 

Alcad battery 

Cables: Quirklite 

-’ 
Sydney 

-_ 

: - 

Sets of 2V or 6V cells, either rubberoid ,or polystyrene 
case made up to a size to meet requirements from 130 
amps to 330 amps. Heavy duty house lighting batteries 
with an effective,wor mg life of from 10~15~years. 13 to 
29 - Plate. 7 L. 
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SYSTEMS Phone: (312) 593 : I 
CORPORATION 
553 Lively Boulevard 
Elk Grove Village 
60007 , 

\ U.S.A. 

2270 
(312) 438 
9235 

b ” 

Manufacturers of lead acid deep discharge, 6V at eithe 
245Ah or 375Ah rating, batteries and d.c. to a.c. inverten 
The inverters are specifically designed for application ir 
wind, hydro and solar electric generating systems and ar 
up to 6kVA with 90% efficiency. The.batteries are sol 
with a 60 month warranty on a pro-rat&bas~s after I 
months. 

I> 
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Delatron Lead Acid Batteries u ‘. t ’ 

ITT MERIDIAN 
t 

Telex: <8172Cl2 
West Road 
Harlow ’ 

Phone: (0279) 
: 35351 

Essex CM20 2BP 
‘._ 

“‘._ / ‘.. 
U.K. \ 

‘L 
_ ‘.., 

Supplier of ‘Gelyte’ sealed and spillprodi+ad/leac 
dioxide batteries with gelled acid electrolyte as follows: 

t Y, 
Model ’ 20hr ra tins Nominal Weioh t 

P8626 
P81226 
P,B645L 
‘PB66OL 
P8660 
P81260 
PB690 
PB1290 
P86180 
PB12180 
PB6270 
PBI 2270 
PB2300 

Amp. hr @ 20°C .b 
2.6 
2.6 

.4r5 
6.0 
6.0 

’ 6.0 
9.0 6 
9.0 

18.0 
18.0 
27.0 
27.0 
30.0 

Volta& lb- 
‘6 1.4 
12 2.8. 

6 1.9 
6 2.8 
6 2.3 

12 -.... 4,6 
, 6 ‘5.7 

12 7.4 
6, 7.4 

12 14.8 
6 11.1 

12 - 1’. 22.2 
2 /! 4.2 

Model PB66OL Battery- 
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SAFT-SOCIETE DES Telex:. .2201001’ 
ACCUMULATEURS FIXES Cables: Saftalcalin- , 
ET DE TRACTION Paris 1 

Storage Battery Division Phone: .( 1) 843,93 61 
156 Avenue de Metz 
93239 Romainville 

, _ .* 1. 

France 
,_- _-., ’ 

. 

Manufacturers of a.large range of steel or plastic cased 
nickel-cadmium storage batteries and associated crates and 
stands for high power applicatibns. 

For example: , .: 
e h”,‘,“l’ ,:t,“,‘,‘a~~~~ ‘I s range from 30 to 520Ah at 5 

KPMP plastic cased$ells from’10 to 320Ah at 5 hour 
KPY series steel cased, cells range.fro’m 30 to 310Ah at 
5 h&r --,% ,.. 

KPHP plastic cased cells from I4 to 250Ah at 5 hour 
Crated battery assemblies in a variety of sizes are 

available. o 
1 Complet‘k*ly sealed miniature’and small nickel cadmium 
,batteries requiring no maintenance are also available, some 
as replacements for non-rechargeable drycells. These are 
as follows: , . 

\ 

Sealed cylindrical ceils 0.1 to -1$lAh’(2Bdifferent sizes) 
Sealed button cells 40 to 600Ah (5 sizes) 
Sealed rectangular cells 3.8 to 26Ah (8 sizes) 
All the above ra:ingZbeingtaken over a 5 hour discharge 

cycle. I ,’ I 

SAW&rated Bakery Assembly 
Tl$s assembly is particularly suitable for mobile appli- 
cations (railway,*marine . . . .). The crates are made from 
impregnated timber. 
, 

3 L. --~_I ’ L l-1 

ACCUMULATORENFABR’IK Telex: Sonnenschein 
SONNENSCHEIN GmbH Export 
D 6470 Buedingen/He$en No; 4184 637 
Federal Republic of Germany Cable: Accusonne 

I 

. 

* UK. Distributor: ’ . Phone: (0 60 42) 91 
F.W.O. Bauch Ltd , Ttiex: 27502 
49 Theobald Street IPhone: 01 953 Od9I 
Boreham Wood 
Herts WD6 4RZ 
U.K. “* 

Manufacturer of. Dryfit range of maintenance-free’ 
portable lead-acid storage batteries and Ulimatic pg\iver 
supply units and battery chargers. 

A wide variety of Dryfit batteries are -available,with 
,.nominal voltages of 2, 4; 6, 8 and 12V and capacities of 
1.0 up to 36Ah (20hr discharge rate). Many of these have 

*high power/weight ratios compared with standard cells. ! 
Two versions are available, the A200 and A300 s:ries. 

The A200 is designed for high cyclic applications;.the 
A300 for use in stand-by and float service applications.: 

The Ulimatic chargers come in ,four sizes, 0.8, 2.5, 
5 and 10A’ nominal for use with 110 or 2403, 50i or 

SB,Hz mains supplies and ar‘e designhd for use,, unlder 
ambient conditions from -2O’C up to 45’C. 1 

,  
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Dryfit batteries would be particularly useful in con- 
junction with unattended solar photovoltaic systems due 
to their maintenance free specification. 

Dryfit A3.00 

CHLORIDE TRANSIPACK Telex: 896071 code: 
LTD Transipack 
Stanley Road London - 
Bromley Cables: Transipack, 
Kent BRZ 9JE Bromley 
U.K. Phone: 01 460 9861, 

This company’s main product line is a range of static 
inverters and battery chargers many of which are intended 
to provide continuity to essential electrical equipment 
during mains failure or to provide a good quality voltage 
and frequency with fluctuating supplies. Some are also- 
designed for military applications to run communications 
equipment in the field and are therefore particularly 
robust. Some typical products of interest are: 

Transipack 2000: Low cost domestic battery charger/ 
inverter which charges two 12V car batteries while mains 
power is available and provides 240V at 50Hz sinusoidal 
up to 200VA when mainsjs off. 

Transipack 350: Similar to above but 35QVA capacity 
and in carrying case. 

Transipack 606: 350VA unit in military Creeth case 
or for Post Office rack. 

A wide selection of other inveiters and stabilised power 
supplies up to as much as 14kW or more are produced. 

Also available is the Altos range of general purpose 
nickel-cadmium batteries with capacities from 2 to 
500Ah per unit. Member of same group as Chloride 
Zambia and Chloride Alcad. ’ 

Transip,ack 200D. 15$2 . 
I 

: :I I . , 
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VARLEY DRY Telex: 8951668 
ACCUMULATORS LTD Phone: 01 594 3346 
Alfred’s Way 
Barking 
Essex IGII OTB 
U.K. 

,I 

Manufacturers of a range of lead-acid batteries with the 
electrolyte absorbed in a porous separating medium. This 
allows the batteries to be used in any position and renders 
them spill-proof. Other advantages are thatbridging of the 
cells cannot occur, “which allows much thinner plates to be 
used, so size-for-size they have a greater capacity and 
short-circuited current capability than free-acid counter- 
parts. 

Batteries in this range are available at voltages of 2, 6 
and 12V with capacities ranging from 5 to 28Ah over a 
20 hour cycle. An encased “Shoulder Pack” battery and a 
“Mini Power Pack” of 12V and 12Ah capacity (20hr). is 
also offered. 

Typical Varley System Battery 
construction 

NORTH WINDPOWER . 
COMPANY’ INC. 
P.O. Box 315 
Warren 
Vermont 05674 
U.S.A. 

Phone: 802 496 
2955 

This company distributes ‘the Gemini Synchronous 
lnverter System developed by the Windworks research 
group. 

The Gemini’inverter is designed to interface between a 
variable voltage d.c. po’wer source such as a windmill 
generator and an a.c. grid system. All th-e d.c. is converted 
to a.c. and any excess available after supplying the local 
load is fed into the grid, while if insufficient is available 
for the load from the wind-generator or variable source, 

_ the necessary$ala,nce is takeefrom the grid. 
Synch&nc&s rnverters are less expensive than most 

conventional inverters and they allow a wind system to be 
fully utilised to yield the maximum possible output. In 
some American states the electricity utili,ties are prepared 
to credit the system with any power fed in to the grid and 
the system could equally be applied, in conjuction pith a 
small grid powered by say a diesel generating set as a fuel 
saving device, since/any surplus from a windmill appears 
on the grid as a load/reduction. 

The basic Geminl’unit is rated at 8kW, with d.c. inplts 
of 0-200V and O&A, B.C. connection, being 12,O or 
24OV, maximum efficiency 95%. Units of up to 20kW 
single-phase or up to 1500kW three-phase are possible. 

‘\ I’ 
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EARLE ENGlN,EERlNG 
P.O. Box 850 
Alpine . 
California 92001 
U.S.A. 

The Watchman regulator combines an electronic 
voltage regulator with switching and charge sensing 
circuits to provide automatic baftery charging for wind 
driven generators fitted with automotive alternators. 
The group also produce a.c. servo regulators for use with 
waterwheels. . 

The Watchman regulator incorporates a special delay 
to allow a windmill to .free-wheel until the alternator. 
reaches sufficient speed to sustain a charge to the battery 
and prevents continuous “hunting”. The system canr 
carry a maximum of 70A at 14V (98OW). It is av-lilable 
at a reduced price in kit form for self-assembly and 
weighs 21b (I kg). 

Watchman 12706 Regulator 

RATELCO INC 
610 Pontjus Avenue N j 
P-0. Box C-19080 
Seattle 
Washington 98109 
U.S.A. 

. Telex: 32 1200 
RATELCO 

,SEA 
Pt-me: 206 624 

7770 

Manufacturers of an. extensive range of d.c. to a.c. 
inverters with standard input voltages of 24, 32, 48 and 
120V dc. (others available to special order). Output’ 
voltages are regulated, 12OV ?I 5% at 60Hz to 2 0.5% and 
240V ? 5% is also available. The manufacturers claim 
less than .15% harmonic distortion on all loads and less 

dhan 7% for loads from 75 to 100%. Models available with 
outputs from 500VA up to 5000VA. 

Also offe; an extensive range of battery chargers for 
single-phase I**20 or 240V a.c. operation and for three- 
phase 208, 240 or 480V a.c. Normal outputs available as 
follows:- 12V 10 models from 3 to 150A; 24V 12 models 
from 3 to 200A; 32V 9 models from 3 to IOOA; 48V 
11 models fromk3 to 300A; 12OV 11 models from 3 to 
250A and 240V 10 models from 3 to 150A. * 

-Other products include ranges of uninterruptible 
power supplies, a.c. to d.c. converters, various corn- 
munication power equipment systems and components, 

transistorised voltage regulators, batter-v testers, battery 
balancers, etc. 

, * ., . 
Ratelco SCR lnverter .L 

\ 
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INDEPENDENT POWER Phone: B (406) 47 
DEVELOPERS , 

i31.5 , t* 

Box 1467 ; 
Noxon _i \ 

Montana 59853 
U.S.A. ,’ 

r. c ’ I _ ,’ 
Distributors of Creativ.e Electronics inverters intended 

for use in conjunction withwind-electric and small~hydrol 
e ectric systems. These +Gafters hzve a--.ve,.ry low “idle 
c 1 rrenj’ and areclaimed to be over 90% efficientfrom a 
load of 275W up to maximum, reaching a mid-load 
effic.iency of as high as 98%. They can handle 500% 
overload to cope w.ith starting electric motor loads 
. These inverters are available in seveii different models 
from 1 kW up to 12kW. 

. 

This company also markets their own model of small 
turbine-, Dunlite wind generators and Delatron deep 
cycle storage batteries. 

,. ’ 
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‘6 
equipment available to su,&-&ass-produced conventional 
power planti. As already mentidned in the introductions 
to the engine sections and generator section, it is obviously 
advisable to install. sufficient control equipment to protect 
a plant from damage by loss of coolant, overheating, or 
other possible ;catastrophic m’alfunctions. However this 
section will not deal with this kind of equipment since 
informatign on what is recommended and available is 
readily available from the suppliers of engines and it 
is generally best to adhere to their advice. 

, 
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‘I 
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Renewable energy conversion devices, such as wind- 
mills, solar heaters or hydra-turbines generally require a 
lower level of monitoring since these devices are usually 
relatively less complex than engines and less ;susceptible 
to the kind of damage that might have been prevented by 
some form of automatic’monitoring device. However, a 
major unknown with many of these devices is thepotency 
or otherwise of the energy. resource’being tapped at a 
particular local,ity. How #much solar, wind or water energy 
is actually,available? This is a very important qciestion to 
resolve, since the choice of equipment and its economic 
viability will often hinge on the energy ava’ilability., 

Therefoye, ,we have included mainly a selection of 
meteorological equipment that would be apljlicable ,in 
particular for the assessment of wind and solar energy 
availability. At present, much bf the equipment on the 
,market has been developed purely for conventional 
,meteorological appli&ions and it tends to be incidentally 
,usefuI ‘for energy assessment, but it is expected that 
increasing usage and research into the application of’solar- 
based energy will result in the development of more 
specialised equipment requjring“:a lower level of inter- 
pretation of their datgto arrive at L,reliable conclusion. 

Since, this section at present is also a place to present, 
the odd items that would be of inteiest but which do not 
fit into other categories, it also ‘includes controllers for 
wind and water turbines. 

I 
“I ‘; 

. 

0 

I 

d 

I 

” .’ 9 I. 

. 
c 1, 

. _i 
,< J 

\ 

. 

1 

. 



BELFORT INTERNATIONAL Cables: BELF 
CORP. . . 
P.O. Box 5268 

Phone: 301 342 2626 

Baltimore 
Maryland 21224 
U.S.A. 

A full range of meteorological measuring and recording 
equipment including anemometers, chart drives, liquid 
level recorders, barometers, rain gauges, including many 
specialised items of equipment such as dew balances, 
evaporation recorders, pyranographs (for measuring and 
recording variations in solar radiation), etc. 

Belfort Raingauge 
. . ’ 

C.F. CASELLA & CO ,LTD” 
Regent House i 

‘, Britannia Walk 
London Nl 7ND 
U.K. 

a : 

Telex: 26 16 41 
Phpne: 01 253 8581 

Manufacturers of a variety of meteorological ins&’ 
ments including several alternative types of high accuracy 
anemometer that are widely used by weather stations 
throughout the world. 

i 
. 

Casr4la Cup Coupr Anemometer 

P 

LULL MARINE LTD 
l;l Suckling Green Lane 

odsall 

1 

olverhamption WV8 2BL 
.K. . 

Phone: (09074) 
2700 

This company offers a range of instruments‘as fo;‘lows: 
Sims hand-held anemometers (ranges available from 

O-l 5 knots up to O-80 knots in units of knots, m.p.h. m/s, 
k.p.h. or Beaufort force). 

Sims remote reading anemometer (ranges O-30kt or 
O-80kt). 

Sims depthometer - a depth sounder which measures 
water depths from O-10 or O-IOOft (could be used for 
investigating flow rates of a river). Requires 12V ibattery 
but draws’oniy 40mA. I 

Sims Hand-held Anemometer. I y 
._ a . 

SMITHS INDUSTRIES.LTD Telex: 25671 
50 Oxgate Lane, Cables: Speedofac 
Cricklewood London 
London NW2 7JB ’ Phone: 01 4523333 
U.K. 

@I 
Ganuiacturers of a range of marine and engine mono- 

toring instruments. Products include-oil p’ressure gauges, 
tachometers,. temperature gauges, voltmeters, ammeters, 
engine vacuum gauges, speedometer& (vehicle and marine), 
engine ,hours counters, fuel level gauges, windspeed 
indicator, stop watches, etc. 

, 

r* u 
Sm,iths Wind Spbed lndiator r a 
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SCIENCE ASSbClATES INC Phone: Bb9 924 4470 
Box 230 
230 Nassau Street 
Princeton 
New Jersey 08540 
U.S.A. 

_ i!. 

1 

Suppliers of a wideselection of instrumentation for the 
measuremea of wind and solar energy. The products 
available from this company range from cup anemometers 
with dial indicators or automatic chart recorders, to hot 
wire type windspeed recorders. Numerous forms of solar 
radiation measuring equipment are also available together 
with sophisticated chart recorders and integrators. The. 

.range offered includes equipment intended for marine, 
airport and meteorological departments as well as experi- 
menters and educational establishments. 

Weather-proof Pyranometar 

SOLAR’POWER CORP 
5 Executive Park Drive’ 
N Billerica ’ 
Massachuse’tts 01862 
U.S.A. ’ 

.Telex: 710 347 
6792 

Phone: 617 667 
8376 , 

and: 

SOLAR POWER LTD 
11 O-l 71 Strand 
London WC2E OAA 
U.K. 

/ 

Telex; W&247 
Phone: 013868918 

A new device on the market for measuring solar 
radiation. The idea is that a large number of sun statidns 
could be put out in an area where there is little or no 
insolafion data and, using only one portable readout unit, 
all the sun station records could be monit0re.d. ’ . 

TECNlCb ELECTRONICS Telex: AA3490 
53 Carrington Road Phone: 55 0411 

- P.O. Box 12 
Marrickville 
New South Wales 2204 
Australia ? 

This battery powered device is designed to monitor 
solar radiation, outputs frog solar’panels, wind generators, 
etc. It, is intedded fo; long unattended operation away 
from mains electricity suljplies. 

It has two separate integratdr channels each having two 
input ranges of IOmV and 100mV and the readout is 
displayed on two s& digit counters. A 12V, battery supply 
such as two 509 lantern batteries will last in excess of 
12 months’ opetitipn. 

Model R 2TL/l OlA/WP/B dual recorder integrator has 
a similar function to Model 2TL but has an additional 
chart recorder built in to give 3’ contin;ous record of 
variations in weather conditions, solar eell output, etc. 
Hence overcast periods or windless perieds, in the case of 
solar or wind monitoring respectively, can be clearly 
identified. 

The integrator battery requirements are as for the 
other model. The chart recorder requires four T,No.509 
cells her month of operatidn and the paper runs.31 days 
at 1 in/hr with 1000 counts per hour. 

l. 
Model ZTL/l lJ1’A/WP/B -, 

‘\.__ 

Dual Integrator 
-. ; 

Model 38 Sunstation \ 0.7 Em . .._ .__ _A ._ I \L- 
d\ . 
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CONTROL TECHNOLOGY LTD Telex: 877623 
*Bolqey Avenue - Phone: (079 14) 
Peacehaven 5841 ..- 

Sussex BN9 8HQ 
U.K. 

This company, whiich is associated -with the Wind 
Energy Supply Co., (WESCO), offers various items of 
electrical control equipment and instrumentation. It 
has made notable developments including induction 
generators, for use with wind powered systems. Its products 
are also designed for usage with other intermittent and 
variable power supplies. 

_ . ye : : 

. ‘ 
Enquiries from Europe & N. America to: ” 

_, I’\> 0 Qz 

EVANS ENGINEERING Phone: (9566) ,i, 
I 

7 Land & Leisure Services Ltd 3982. t :s 

Priory Lane 
. ? <, 

St. Thomas d 

Launceston 
Cornwall PL15 8DQ ..’ 

Enquiries from rest of the world to: 
. L 

lniermediate Technology 1 Phone:, 0788 70126 
Indu.s’trial Services , 

3rd Floor Myson H‘ouse 
Railway Terrace ’ ) 
Rugby CV21 OHT u 

U.K. .~ 

.3 In particular its products include “Self Powered DC 
voltage transformers”; AC and DC current transformer; 
AC and DC voltage an-d current relays; automatic.voltage 
regulators, battery chargers, main injection units; inverters 
etc.. 

It can also supply, by quotation, windmill instr’umen- 
tation for controlling and monitoring performance, 
together with a statistical wind analyser-for use in site 
location. Also available is a new”Loa”d Priority Controlle?, 
which enables loads to be addedsfin individual priority as 
increased power becomes available from aerogenerators. 

In addition, the company offers, by enquiry or qua-* 
tations, a comprehensive advisory service on all electrical 
controls and applications associated with wind powered 
systems! 

Electronic load controller to provide a continuous 
stabilised power supply from small hydroelectric plants, 
and other generating systems by -switching unrequired 
power into a ballast circuit to keep the alternator load 
correct for.the required voltage and frequency. This is a 
much less expensive and more reliable control system than 
traditional mechanical or hydraulic governing systemsfor 
a variety of applications. 

<l 

Available to handle up to 1OOkW or more, single. 

Y 

or three-phase with a variety of safety devices to suit 
customer’s needs. 

Evans Electronic Load Controller 
i 
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ERMED’IATE TECHNOLOGi 
OPMENT GROUP’S POWER 

PROGRAMME 

_j ..-.--.. ~~., 

ITDGmexists to try and transfer technology appropriate to 
the needs of people in the underdeveloped parts of the 
world 50 that it can be instrumental in reducing poverty 
in those regionst In effect the Group seeks to redistribute 
technplogy as a means towards the redistribution of 
wealth. ! 

Market forcei dictate.that equipment is developed for 
people who can afford to pay for it, so’its scale a&cost 
is geared to suit the needs 6f the customer with money. 
Sometimes, equipment developed by the purchasing 
pressures fro,m the affluent market will, by chance, be 
suitable and hel ful. if applied in the poorer regions using 
aid or developm nt money to subsidise its movement there. 
So one functio 

I 

of ITDG is to communicate knowledge 
of available tee nology that might be useful in develop- 
ment -.this book being part.of that function. 
* However, another function of our Group is to develop 
new equipment to fill specialised technological gaps in the 
under-developed world. Since the Group.is a non-profit 
Regjst‘ered Charity we are not motivated by any need to 

yproduce profit-making products. Indeed, our aim, wjth 
most of our own technology, is to see it transferred and 
taken over, perhaps in modified form in some .cases, 
by the people whom it might benefit. As lack of job 
opportunitfes is on% of the major sources of ppverty in 
underdeveloped areas, job creation as well as endue’ 
inevitably affects our choice’of technology, and most 
of3tJre equipment we develop is intended for local manu- 

“faqfre at or near the, place of usage, using local skills and 
resoijrces. In many c&es appropriate loca! skills and 
resources are initially absent, in which c&e the aid element 
involves th,e setting up of the’ necessary manufacturing 
unit and the training of local people to run it, as soon as 
possible, independently and self-sufficiently. An important 
criterion of whether or not aid is effective is the question 
of how it affects the self-sufficiency of the receivers - 
argua Ix” y, technology that undermines theirsetf-sufficiency 
by makizg them more dependent on outside help is 
generally counter productive in all except the short-term. 

To this end the Group is actively promoting a number 
of R&D programmes, usually with the backing of various 
aid donor’ organisations, and often in co-operation with 
other organisations both in the U.K. and overseas. The 
Group’s R&D effort is implemented mainly by its Project 
Officers, who at the time of writing include staff engineers 
with experience in agricultural,engineering, water supplies, 
rural transport, building, building materials and,of.course 
energy and power and they are supported by numerous 
panels of specialists operating voluntari9 as advisors 
and who o as.&nally. serve -as .consultants for short- 
term pr’oje L!?$‘~‘% addition a hewly formed wing of. 
the Group called Intermediate Technology Industrial 
Services exists to develop and transfer the technology for. 
small-scale industrial processes by advising on and setting 
up small industries in under-developed parts of the world. 

This section contain5 a brief outline of the Power 
Project’s,current research and development work. 

Windmill system for pumping water 

Water lifting is clearly a highly appropriate application for 
w(nd powe’r. Many arid regibns where the need is greatest 
have adequate or even good wind regimes, and usually 
water lifting is not time-dependent, so that the inter- 
mittent nature of the wind poses no great problem. Where 
it is a problem, water storage’is relatively cheap compared 
with other forms of energy storage. As ,already explained 
in the section on wind power, windpumps have been vital 
to the development of the livestock industries of the arid 

,US 
-- 

developtng countrighaye contemplated licence 



manufacturing of American, Australian or other industrial 
countries’ windpumps, but most of those products require 
sophisticated and’expensive manii‘facturjng facilities which 
would. be prohibitively expensive in terms of the small 
initial market ‘for the product. As a result, ITDG has 
developed a windpump specifically intended to be suitable 
for small-scale low-volume production using no more 
than basic machine shop facilities of the kind that are 
commonly available throughout the world. ‘It is however 
desigped to technical specifications competitive with 
equipment available in the industrial countries and bearing 
in mind that the main running cost of a windmill is the 

- 
Interest on the investment, it is intended to have a long 
life to permit a long amortisation period. 

Two d,istinct applications for windpumps have be_come 
apparent to the Group. Low-lift, high volume pumping 
for irrigation purposes and high,lift small volume pumping 
(from tube wells) for village and live-stock water supplies. 
These two applications require different rotor and pump 

‘combinations to obtain optimum outputs, so the ITDG 
windmill system consists of acomman tower, transmission, 
tail and governing system, with two alternative rotors and 
pumps. The low lift version has a relatively high speed 
rotor, with a special pump designed to obtain better than 
usual windmill to pump matching for the,conditions. 
The high speed rotor for the protoype can ex,pl(bit’the 
advantages (structural and aerodynamic) of using a,e,rofoil 
section blades (aluminium filled with polyurethdn$foam), 
as it only needs six blades on account of its low solidity, 
but the high lift version carries 24 “paddle” blades of 
sheet metal (or fibreglass) to obtain the necessary high 
starting torque and low speed of operation for a deep 
wen pump. Both’ versions have 6m (20ft) diameter rotors. 

ITDG prototype fast-rotor windpump. 

ITDG developed the UK prototype for this system 
with the support of the Engineering Department of 
Reading University. The U.K. charity Christian Aid has 
funded this work and nine institutions (some commercial ~ 
and some R&D orientated) in eight countries having 
appropriate applications for the:‘system are participating 
in the overseas,deveIopment phase as a joint venture’wirh 
ITDG. The plan is that a variety of produ.ction prototypes 
adapted from‘ the UK prototype are to be produced in 
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ITDG prototype multi-bladed windmill. 

Botswana, -Kenya, Egypt, Oman, Pakistan, Sri Lanka, 
Zambia and Antigu,a iy order to evaluate and improve 
the design both for -ease and economy of local manu- 
facture and for operational reliability and performance. 
After this phase it is planned that it will go into production 
in those and any other countries wanting it, probably’ 
around 1980. . 

Lowering the vertical axis river turbine into the water 
for a test run. L 

Run-of-stream river turbine Xi -IT 

There is a substantial energy fiG;i’;presentain moving 
water. A 3 knot river current represents an-energy flux of 
1.8tW/m2’ (0.23hp/ft2j available 24 hours ‘p&r+ day. 
Conventional engineering practice for tapping river energy 
is to d%n the entire river in order to create sufficient head 
to allow the use of traditional encased turbines. With any 
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sizeable, weli-developed river this is an enormously 
expensive proposition only justified econ,omically if there 
is a large market for electricity such as for an alummium 
smelter (e.g. Volta) or a copper industry (‘Kariba), since 
“all or nothing” of the river flo,w energy must be used. 
’ Traditional!y, large undershot waterwheels were usec 
in parts of the Middle East and the Sudan to tap small 
quantities of river current energy, but these are m ssi;c 

B and material-intensive in relation to’ their power o tput: 
and therefore uneconomic. With this in mind, the ITDG 
,Power Project has developed a “low solidity” device 
which runs completely submerged in $ river current aod is 
therefore potentially quite efficient yet does not neec 
much construction material. Initial work indicates that ii 
can convert up to 46% of the energy flux, amounting tc 
720W/m2 (0.1 hp/ft2) from a 3kt current. 

This device ‘is the same in principle as a Darrieu! 
vertical-axis windmill or a Voigth-Schneider ship propeller 
The initial prototype tested over the front of a mot01 
boat on the river Thames is only Im in diameter b\ 
O.‘5m deep. It is planned to develop a larger version,.tc 
be suspended benbath a pontoon, for pumping irrigatior 
water from rivers passing through arid regions (such a! 
the Nile, Niger, Euphrates, l\ndus, etc.). At the time o 
writing the Power Project is working on a design for i 
unit with a cross-sectional area of 3m2 which could lif 
approximately 61m3 (13500 UK gall) per hour agains 
a 5m (16ft) head if submerged in a 3kt (1.5m/s) current 
Large areas of fertile alluvial but arid soil thatcannot a. 
present be exploited economically for agriculture (due tc 
the high cost of imported energy sources such as diese 
or electric pumps) will become accessibte to a device o 
this kind. We are hoping to test this prototype in’Juba 
Southern Sudan, in late 1979 or eArly 1980: 

Later work will, it is hoped, result in a variant fo 
electricity generation to permit village electrificatior 
along well-developed rivers with adequate currents. 

Liquid piston Humphrey Pump 

This is a four-stroke spark ignition engine which has no 
pi&ii or mechanical output; instead, the cylinder is open 
to water and a column of water behaves as a piston so that 
the ignition and expansion- of the charge drives water 
directly from one level to another. ITDG developed an 
initial prototype at Reading University and the University 
Engineering Department then took the work further 
under a Ministry of Overseas Development grant. ITDG 
has now commissioned the manufacture of two field 
prototypes at Reading which have been sent for testing to 
Egypt and Nepal. 

, 

The present level of development only allows the use 
of gaseous fuels (such as methane, propane, bio-gas or 
wood-gas), but work is proposed to develop methods of 
utilising liquid fuels. The prototype machine functions 
reliably wi:h a conventional coil ignition system, but work 
is 8150 planned to fin’d alterna;ives not requiring a battery 
for irrigation; considerable promise is offered by a piezo- 
electric ignitiqn system which has been under test with 
some success, although it is not yet as reliable as coil 
ignition. 

. This machine is suitable for small-scale manufacture, 
needs virtually no maintenance and has an almost in- 
definite .life since there are no loaded moving parts. 
The Reading prototype has achieved an overall system 
efficiency of 10% maximum (which is not bad for a sma!l 
system (i.e. engine plus pump) of this power - around 
500~). and lifts about 25m3/hr (5500 gall/hr) through 
6m (2Oft). _-- . . _ * 

One attractive application is as an irrigatton pump’ 
powered by biogas generated from agricultural wastes, 
sewage, animal dung and/or water weeds. The effluent 
from the bio-gas digester provides fertiliser in addition to 
the irrigatiBn water. *Efforts are being made in Nepal to 
test thisecdncept in practice and it is hoped that a system’ 
working on water hyacinth’ may be evaluated in Egypt, 
where this water weed is currently a pest which could for 
this purpose form a combined fuel and fertiliser. 

M&o-hydroelectric systems ’ 

Most of the power projects have been pr$bccupied with 
lifting water, one of the most basic prerequisites .for 

,improved agricultural production in ,mpst parts of the 
world. However, rural electrification is another important 
need. 

To this end, ITDG has’supported work by\an innovative 
hydro-power engineer in the Westqof England, Mr Rupert 

The Evans 6kW propeller’ turbine pilot installation (the 
,belt guards are not yet-fitted). 

Armstrong Evans, to develop further some promising 
small-scale hydroelectric equipment he has ‘evolved. 
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Some of this equipment is on the UK market and in use 
(see page 151). but the Group and Mr Evans have identified 
a need for low head turbines to succeed the Francis 
turbine, used traditionally for such applications in the 
1930s and before. Mr Evans has also developed an elec- 
tronic control system which eliminates many of the most 
expensive components in traditional turbines (e.g. no 
gates, spear valve, governor or mechanical linkage are 
needed) and which is more reliable and maintenance 
free with a quicker response than conventional hydro- 
mechanical control systems. For high and medium heads 
he has developed a family of Pelton Wheels which can also 
be electronically controlled. 

As a result ,of identifying this need, ITDG has at its 
disposal a newly developed propeller turbine which can 
readily be machine-shop fabricated, economically in 
small quantities. Initial prototype testing gave an overall 
efficiency in the 6570% range at a head of 4m (12ft), 
with a macl$re having an output of 6kW. It is planned to 
test-manufacture and field-test prototypes overseas in the 
near future and several electronic controllers have already 
been sent b$ the Group to places such as Fiji, Nepal and 

, Pakistan. AtI the time of writing about 30 are in regular 
use in U.K. ihstallations. 

The Evans electronic turbine load controller (foreground) 
shown with a traditional hydro-mechanical turbine flow 
con troller. 

Solar energy . 

The Power Project is’beginning work, in consultation with 
the Chairman of the Group’s Solar Sub-panel, Mr Costis 
Stambolis, on several direct applications of solar energy. 

These will include a simple basin solar still to be 
installed in, conjunction with the windmill project in 
Oman. It is hoped that this work will lead later to the 
development of more sophisticated types of still utilising 
solar and/or wind energy in order to desalinate brackish 
ai-rd sea water. 
,. It is proposed that the Group st&ld develop specialised 
expertise in advising on the setting up of small manufac- 

turing units in less developed countries to produce sofa:\ 
water heaters, a primary objective is the job cre ting ’ 
aspect as well as that of energy saving. To this end I \ .e 
have made a financial contribution to a small project to 
develop suitable hardware at the University of Fourah 
Bay in Sierra Leone. 

Improved stoves 

The Power Project has recently commiss’ioned an Australian 
engineer, Mr Stephen Joseph, to investigate the current 
situation with respect to “subsistence fuel” cooking stoves 
Qnd to initiate a research and development programme 
armed at the identification of improved efficiency low- . 
cost cooking stoves. In terms of human needs, this is 
probably by far the most important project in the power 
field being undertaken by our group (as explained earlier 
in the section on bio-mass. 

At the time of writing, Mr Joseph has received an 
encouraging response to. a questionnaire from numerous 
institutions and individuals in developing countries. He 
has also developed a number of prototype stoves and is 
particularly interested in developing a type of light clay 
stove which can be turned on a potter’s wheel and fired 
for strength prior to use. Also under investigation are 
small metal stoves with-refractory linings that could be ’ 
made and marketed in bazaars and small workshops in 
competition with mass-produced kerosene stoves. 

This is such an important field for development that 
we hope and expect this programme to continue for home 
time. It should result in publications oh stoves as well as 
collaborative field, projects with other institutions in 
dfveloping countries. 

Steam engines 

We have initiated investigative work in collaboration with 
staff from Reading University Engineering Department 
with a view to developing a 10kW steam powered elec- 
tricity generating set. This system is to be developed 
to run on such fuels as wood, low grade coal, lignite, 
agricultural and other wastes, etc. At the time of writing 
a project proposal is being circulated in order to find 
funding to allow prototype construction and testing to 
proceed. It is expected that thifwork will get under way 
during the course of 1979. 

. 

Future projects and the new Energy 

The Engineering Department at Re dmg University has a 
recently set up an Alternative Energy Research Centre off 
the main university campus, to conduct R&D into a 
number of new energy conversion systems, many op. 
which are applicabl-e, for small-scale decentralised power II 
production of the kind that is appropriate in under- ’ 
developed areas. The department also proposes initiating 
post-gradYate research and training courses in the fi,elds 
of “alternative energy” based on the centre, particularly 
aimed at teaching technology relevant to the needs of 
the under-developed regions. Obviously -the depa 

-??I is keen to attract engineering and science graduates w o 
are n’ati’onals of countries that could benefit from this 
kind of expertise and to co-operateh universities and 
similarly-minded institutes iii such countries. 

ITDG has an office and a staff member of’the Power 
Project based at the new Centre and will of course be 
closely involved with the work there, which is directed by 
Professor Peter Dunn. Some of the work going on at 
the ‘centre in addition to that involving ITDG includes 
development of he’at pipes, fluiQed bed combustors, 
Stirling engine development, ~ Dr Musgrove’s vertical axis 
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b\ i Ii ’ windmill (see peg 

\ 

54 for production model), small 
steam engines tha ‘could .use solar energy, testing of 
solar collectors an work on bio-gas. Test facilities for 
reciprocating pumps windmills and solar devices are also 
available. A permanent appr,opriate technology exhibition 
is being established at the Energy Centre by Intermediate 
Technology Industrial Serv;ces. 
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RESEARCH AND DEVELOPMENT 
INSTITUTIONS, CONSULTANTS, & 

GENERAL SUPPLIERS Oi’ . 
EQUIPMENT . ’ 

, 

. 

* 

The technology of small-scale decentralised energy con- 
version is in the transition period to a new epoch, in the, 
se’nse that fo’r several decades the internal combustion 
engine\ running on petroleum-based fuel was the only 
serious contender for the purp,ose. The i.c.,engine super- 
ceded the previous generation of steam engines, small 
turbines and windmills that started back in the nineteenth 
century, and is now, for the first time, under serious 
challenge due to th.e threat of future (rather than-present) 
petroleum shortages and price rises. 

As a result, the new technology of s’ all-scale energy 
4 conversion is in a relatively embrionic s ‘ate, particularly 

so far as the economic exnloitation of sol ‘r, wind and bio- 
” mass energy is concerned. A healthy bit,,of evidence for 

this assertion is the large number of research institutions 
throughout the world that are actively !ooking for-alter- 
native solutions, (including .of course oursel$s at the 
Intermediate Technology Development Grou&. The first 
oar-t of this section includes a far-from exhaustive list of 
various institutib 
offer technical a c! 

s and consultants who may be able to 
vice on aspects relevant to the subjects 

covered by this Guide. 
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At the risk of seemingly stating the obvious to some 
readers, it should be emphasised that many of the organi-* 
sations listed are small and their resources are stretched to 
the limit, so it ‘7s .recommended that readers should 
send International Reply Coupons to cover expenses 
tihen v&iting to them and be patient if in some cases a 
‘eply is a few weekscoming. Obviouslysbme organisatidns 
sre better geared t.o coping with enquiries than others Andy q 
this will not apply to all. From our own experience it is a 
great’ help if enquirers are as specific as possible as to what 
they ask - obviously it is not possible to do more than 
snswer very specific technical questions in the space of a 
!etter, or to recommend a reference that might provide 
3 detailed ans’wer. 

It is believed that the‘co sultants listed are prepared fo 
indertake on-tJetpot CD r&l ltatiire commissions in their 
Jar&s speci%sations. 
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‘\ lnfdrmation Sources and General Suppliers 
\ 1 \\ of Equipment 

0 

Addresses, aid where available, brief descriptions of organisat?ons that can supply information, consultancy services or 
hardrare, plus a selection of institutions active in research and development in fields related to the scope of this Guide. 

We should be grateful for suggestions and corrections for inclusion in the next edition of this Guide. 

. 
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ALTERNATIVE ENERGY 
&RoUP - READING 

Phone: 0734 81269 
. 

~NIV,ERSITY : 
(Department of Engineering ’ 

,< . 

(Shinfield Centre) 
Whiteknights _ 
Peading RG6 2AY 
U.K. 

Research and development work is in hand in such APPROPRIATE TECHNOLOGY Cables: Utech a 
fields as windpower, Stirling engines, biomass conversion, DEVELOPMENT UNIT Phone: 42 4999 
direct 

Y 
se of solar energy, heat pipes, fluidised bed com- 

bustion:,etc. Much of ITDG’s own power*programme is 
University of Technology L i Ext. 130 
P.O. Box 793 

being carried on at this centre (see Section 9 giving Lae 
details). Pipua New Guinea 

THE AMERICAN WIND 
ENERGY ASSOCIATION 
54468CR 31 
Bristol 
Indiana 46507 
U.S.A. 

Phone: 219 848 
4360 

Workikg on various items of AT hardware and par- 
ticularly active in conjunct& with the University Depart- 
ment of Electrical Engineering on developing small-scale 
hydrbelectric sysiems. Publishers of the admirable Lik 
Lik Buk on appropriate technology in rural Papua New 
Guinea. 

The primaiy purpose of the American Wind Energy 
Association is to promote the use of wind as a renewable 
energy source. It provides regular publications in the form 
of a newsletter and a tephnical journal and also organi-ses 
conferences. \ 

APPROPRIATE TE6HNOLOGY. 
GROUP SRI LANKA 
c/o P.O. Box 352 
Coloi+bo 1 
Sri Lanka 

J. HILBERTANDERSON, INC. Phone: 717 741 
2422 South Queen Street :, 0884 
York 
Pennsylvania 17402 
U.S.A. 

& SEA SOLAR POWER INC; 

Specialists in vapour turbine development (Ratikine 
Cycle) fdr, applications such as geothermal energy &(li- 
sation and ocean thermal energy conversion. A variety qf 
publications is available on variqus aspects of sea sblar’ 
power and its applications, mainly describing the results 
of technical investigations. A publictitions list is available 
bn request. 

APPROPRIATE TECHNOLOGY’ Phone: 42327 
DEVELOPMENT 
ORGANISATION 
P.O. Box 1306 
I-B, F-7/1 St. No. 57th 
lslamabad 
Pakistan \ , ,c 

4 government sponsored AT organisation pith 
experience of constructing experimental methane diqesters 
(Chinese types), (Chinese types), wind-pumps and *mini-hydroelectric wind-pumps and *mini-hydroelectric 
plants, plus numerous activities in other non-energy-fields. plants, plus numerous activities in other non-energy-fields. 
I I 1 1 ..f ..f 
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APPROPRIATE TECHNOLOGY .’ 
DEVELOPMENT’UNIT 
P.O. Box 311 
Gandhi Bhawan 
lucknow 
UP 226001 
India 

Cables: Aptech 
Phone;: 43451 

An independent AT organisation with particulpr 
interests in small industry development and small scale 
processes such as small cement and sugar production units. 

I 

A group with’ general imterests in promoting small-scale 
industries and appropriate technology for development 
purposes. _I’ 

ASIAN INSTITUTE OF Cables: AIT Bangkok 
TECHNOLOGY ’ ’ Phone: 796415 or 
Division of Community and 796418 
Regional Development rJ 

P.O. Box 2754 
Bangkok 
Thailand . I 

Studying sblar radiation in Thailand, solar distillation 
system;,solar powered waterpumps andsolar refrigeration. 

ASSOCIATION OF BRITISH 
GENERATING SET 
MANUFACTURERS, 
21 John Adam Street 
London WCZN 6JH 
U.K. 

Phone: 01 839 6171 

,-a 

This is an association of some of the major British 
generating set manufacturers and ca’n. offer specialised 
technical advice. oarticulerlv with respect to generator 
set *specifications “and claims a corrlpiehensive, impartial 
generating set consultancy service. 

t x.. 



ASSOCIATION OF 
‘VOLUNTARY AGENCIES ” ’ 

Phone: 678642 

FOR ‘RURAL 
DEVELOPMENT 
C-6 Safdarjang Development 
Area 
Community Centre 
New Delhi 110016 
India.” 

,. i 

This’ group provide a consultancy service and -infor- 
mation on the construction and operation of bio;gas 
plan&in India. 

ASTRA Phone: 30481 
Cell for the Application of I 

Science & Technology to 
Rural Areas 
Dept. of Inorganic and 
Physical Chemistry 
Indian Institute of Science 
Bangalore 560012 , 
India 

Rdsearch and development work at a very practical 
level on simple low cost energy converters, including 
windpumps, methane generators, etc. 

b 
BELYE& COMPANY INC Phone: 201: 653 

31-45 Howell Street- 3334 
Jersey City 212%732 
NJ ,07306 7150 
U.S.A. 

This company rebuilds electrical power equipment and 
machinery and carries a wide selection of reconditioned 
stock, much of which is fn the mega-watt size range but 
there is usually a reasonable selection of mot:;-generating 
sets ih the 25 to 100kW range. 9. 

BRACE RESEARCH 
INSTITUTE 
Macdonald College of 
McGill University 
Ste. Anne de Bellevue 
Quebec,HOA ICO 
Canada 

Phone: (514) 
4576580; 

,* This organisation develops and markets a wide selection 
of equipment forsmall-scale agriculture, energy conversion, 
cottage ipdustries, etc. Their hydrams and wood gasifi- 
cation plants are listed in the relevant sections of ‘this 
Guide: other products include,a wide selection of pumps, 
small powered cultivators, plus small-scale manufacturing 
equipment that is too numerous to list here. Detailed lists 
are avatlable from them (in English) and they also publish 
a booklet entitled. Guide Book for Small, Medium and 
Rural Cottage Industries, Paddy Rice Cultivation. 

Publishers of articl:s in Englrsh and French with some 
translations into Arabic, on the full ‘range of solar heated 
appliances. They have a publications list available. . 

Some selected publ,jcatioms are: -- __.. ._ --- ---‘- - 

- 
I- 

.Ho w to Makea-Solar S6ll -’ 
How to Maka,a Solar Steam ‘Cooker 

US$l.iS. 
UStl.25 

HOW to Build a Solar Water Heater ’ 
How to Construct a Cheap Wind Machine for 

US$1.25 

Pumping Water , USgl.25 
How to Make a Solar Cabinet Dryer for 
Agricultural Produce US$x.26 
Instructions for Making a Simple Sft m 
Square Solar Still c 
Plans for a Glass and Concrete Solar Still 

US@ .25 

Production Drawing for a Solar Cabinet 
usjj4.50 

I ‘, 

CENTRO DE TECNOLOGIA c’ Phone: 021 205 
PROMON (CTP) * 0112 > 
Praia do Flamengo 154 
20000 Rio de Janeiro 
RJ Braqil 

5 ; 

0 - ‘\ ( L) 
This major research c&-&e ‘is studying solar energy, 

fuel alcohols, fluidized combustion, cpal conversion, fuels 
from wastes, etc. Vario&“p,~blications ‘aie ‘available on 
these subjects, mainly in$panish, although a fe& are in 
English. . /(‘.’ 

D 

COPPER DEVELOPMENT Telex: 277; 1 
ASSOCIATION Phone: Potters Bar 
Orchard House 507.11 
Mutton Lane . Cables: CUDA 
Potters Bar . ; .a .Potters Bar 
Hertfordshire EN6 3AP ‘k. 

.U.K. I;;, 

Advice and publications abailable to those who wish - -~~ 
to use copper. in-anyform,jfZany .purpose for solar 
collectors and for other powe 1 

1 
applica;ions. 

f 1- 

Drver USs2.50 
Notes on the Development of the Brace 
Airscrew Windmill as a Prime Mover UQO.50 

BUNDESVERBAND . Telex: 0857 851 
SOLARENERGIE e.V. (BSE) 

ti 

Phone: 0201 
Kr pstrasse 5 1853392 

-4300 Essen 1 
German-Federal Republic 

Numerous firms ‘in the Federal Republic of Germany 
have developed techniques - especially in the field of 
solar energy for utilisation of regenerative sources,. of, 
energy in different fields. 

With the aim of promoting- the investigation, testing 
and development of different possibilities for utilizing 
solar energy, these firms have founded the Bundesverband 
Solarenergie e.V. These aims also include working on 
techn,ical problems of common interest, promoting co- 
operation with foreign countries and informing fhe public 
of the possibilites of using solar energy. 

i 
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CECOCO 
(Chuo Boeki Goshi Kaisha) 
P.O. Box 8 < _ 

Cables: : Cecoco 
lbaraki 

Phone: 0726 22 
lbaraki City 
Osaka 
Japan ’ ’ 

2441 
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. DESERTSUNSHINE Telex: TWX910 
EXPOSURE TESTS ‘INC. 950 468 1 
P.O. Bpx 18% Phone: (602) 465 
Black Cany&,Stage 7525 
Phoenix 
Arizona 85020 * 
LikxA. 

We!1 instrumented and experienced outdoor exposure 
testing statioh, for the performance testing of solar 
devices (including photo-voltaics). 

Also test any products particularly for weathering 
characteristics such a$ adhesives, building materials, 
paints, plastics, textiles,+irrors, etc. 1 

i 
DEVELOPMENT TECH’NOLOGY 

,CENTRE 
Documentation Centre ‘. r ’ 
institute of Technology 
P.O. Box 276 
Jalan Ganesha 10 
Bandung . 
Indonesia 

Phone: 82051 or 
82055 

.i 

A series of simple designs for the construction of 
a simple solar dryer, a solar water heater and a simple 
water treatment system are available. 

e 
THE EAST-WEST CENTER 
177 East-West Road , 

Honolulu 
Hawaii 96822 . 

’ U.S.A. 

Cables: Easwescen 

-r- 

This centre is a private, non-profit, educational insti- 
tution intended to promote better relations and under- 
standing between the nations and,peoples of the Pacific 
area, Asia and the U.S.A. It is engaged in cp-operative 
research, training and education in the field ‘of develop- 
ment technology. It is not eng&ed in the production 
of equipment or provision of consultancy services in 
technology. \ 

A quarterly newsletter called lnfotech is produced 
and various seminars, conferences and training courses on 
specialised subjects are organised from time to time. 

ECOTOPE GROUP Phone: (206) 322 
747 lGth.>East e 3753 
Seattle . . 
Washington 98112 
U.S.A. 

The group offers a wide range of consulting, demon- 
stration an’d research services in the field of “appropriate 
technologies” including solar, wind bio-conversion and 
energy conservation. 

, Also produce various publications and ‘present work- 
shops to teach people how to build solar collectors. 

Publications include: 

Methane Feasibility Study; Solar Retrdfit Feasibi!ity 
Study; Solar and Wind Power as Energy or Water Conser-: 
va,tio.n Measures in the Columbia River Basin. 

; ! 
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THE ELECTRICAL RESEARCH Telex: 264045 
ASSOCIATION (ERA) LTD Phone: 03723 
Cleeve Road 74151 
Leatherhead (from London 
Surrey KT22 7SA 537 4151) 
U.K. 

This association carries out research and developvent 
programmes on behalf of industry or government-$ a 
wide variety of electrical specialisations. They $ave 
long been associated with research into large sGale wind- 
power usage and they have published numerous technical 
papers on aspects of wind-energy conversion. They also 
publish Electrical Power Plant International, which 
is a very comprehensive 700 page reference source on 
generating equipment, static inverters, generators and 
prime movers in the range from 1 kVA to !pOOmVA and 
would be particularly useful for readers of this Guide 
seeking higher powered equipment than covered here 
and for those seeking more. detailed technical advice 
specifically on electrical gener$ing plant and equipment. 
The ERA) guide is US$60.00 or f35.00 surface mail 
included at the time of going to press of our Guide. 

; 

ENERTECH CORPORATION M Cables: Enertech 
Norwich Norwich 
Vermont 05072 Phone: 802 649 I 
U.S.A. 1145 

This company specialises in wind energy systems and 
offers systems design services in connection with wind or 
solar energy applications. They have agencies for Elektro, 
Dunlite, and Sparco windmills and also market Dwyer and 
Stewart wind measuring instrumentation. 

They produce their own publication PIinning a Wind 
Powered Generating System (US$2.00) and 1 can offer 
various other useful publications on wind energy. 

ENVIRONMENTAL ENERGIES Pnone: 616 378 ” _-a- 
-INCORPORATED 9 2600 

Box 73 2’ 
Copernish 
Michigan 49625 
U.S.A. 

A group who conduct feasibility studies for solar 
heating and wind el ctric power systems c/n an inter- 
national basis. i” 

I 
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FICHES ECOLOGIQUES Phone:; ^(68) 59 40 59 
Vingrau Village i - 

66600 Rivesaltes ’ : /’ 1 

France i - 

Publishers of over 4Ob leafIlets many on health care, but 
s <me technical 
P P 

aspects of self sufficiency. 
Leaflets are writte 

/ elated 
in Teither Frenchfor ,%glish. Energy 

topics jnclude:,; Aufogas Conve$on, Methane 
/Fermentation, Solar /Fermentation, Solar Cabinet ,Dryer, Cabinet ,Dryer, 

ii ii 
Sola! .Water Heaters Sola! .Water Heaters 

(200 litre and50 litre%version,), Wind yac(lmes, etc. (200 litre and50 litre%version,), Wind yac(lmes, etc. h h 
. c . c j 1 j 1 

/ . : / . : 
i i 

-. II -. II 



GOBAR GAS RESEARCH Cibles: ’ Gas hesearCh 
STATION 

3 / 

Ajitmal 
Etawah (lJ.P.1. $ .” 
India < 

This organisation developed the Gobar Gas systey 
methane. production for village,.and small’ farmers’ use. 
They publish various information I booklets and plans, 
notably: 

. 
Bio Gas Plant Generating Methane from 

/ Organic Wastes 
1 Bio Gas Plant Designs with Specifications 

u&$5.00 
US$7.00 

The above are in English, but there are also various 
Hindi publications. 

GOODMAN ASSOCIATES’ Phone: 703 667’ 
4 Berryville Pike 7175 
Summit Point 
West Virginia 
U.S.A. 

Publishers of information sheets and plans on Vertical 
Windmill, Electric Car, Home Power Plant, Electrjc 
Bicycle, electric Mini Bike, Fireplace, Log Spliver, Solar 

L Heat, Water Wheel, Burn Waste Oil in Your Home Burner. 
These plans cost US$3.00 each or any foyr for US.$10.00 

or all for US$15.00. J 

GROUP SOCIALLY 
APPROPRIATE TECHNOiOGY 

Phpne: 972443 
- (040) 

Afd. der Bedrijfskunde 1 ., 

Technische Hogeschool Eindhoven , 
Postbus 513 / e 
Eindhoven 
Netherlands 

Research is carried ou’t at’ the Universitq ,on various 
projects related to energy conversion in underdeveloped 
areas, e.g. water power, wind power,“solar energy, methane 
gas, water pumping equipment, water supplies, small 
industiies, food proc.essipg and building and qonstruction. 
The group corresponds ‘with other similar institutes tid 
with field workers in many parts of the world &d con- 
tFibutes to other Dutch groups working in this field such 
a’s TOOL and SWD. 

; 

.h 

INSTITUTE OF SOLAR 
ENERGY 
P-0. Box 6094 
Khartoum 
Sudan 

Research centre currently active with research and 
,$evelopment work. 

-..._ 
-q 

INTERMEDiATE TECHNOLOGY Cables: IT/DE; 
DEVELOPMENT GROUP London WC2 
9 King Street Phone: 01 836 9434 
Ldndon WCPE 8HN _ 
U.K. 

‘D 
( _ 

The parent v-ganisatio.ri of ‘Ihtermedyate Technology 
Publications, publishers 6f this Guide. Specialises in all 
fields of development technology:; operates a technical 
enquiry service; publishes; carries out research and develop- 
vent and qrganises field projects and consultancies. An 
independent, non-profit-making U.K. registered charity.. 
See Section 9 describing our energy related activities 
in detail. 

INTERMEdIATE TECHNOLOGY Cables: ITIS Rugby 
Ilj?PUSTRIAL SERVICES Phone: 0788 70126 
3rd Floor Myson Hopse 
Railtia Terrace 
Rugby V21 3HT- E 

J 
_ 

U.K. r I 

Newly .,-formed wing of Intermediate Technology 
Develop -lent Group (‘above) specialising in the provision’of 
technical,. managerial ‘and financigl support for small 
industries in under-developed parts of the’ world. This 
organisation is rub by ITDG staff gnd funded by the U.l$ 
Ministry of Over&as Development. 

INTERNATIONAL INSTtTUTE Phone: 01 580 7656 
FOR ENVIRONMENT & h,. 
DEVELOPMENT (IlED) 
10 Percy Street 
‘London WI Al 
U.K. ’ _. 
also: 

1302 Eighteenth Street NW Phone: (202) 
Washington D.C. 20036 .. 4620900 
U.S.A. 

_- : 

4 
Resdaych institute specialising in aspects aJfe+in$policy 

decisions in energy both in industrial and fn under- 
developed regions. Areas studied include economic 
aspects of renewable’ energy r technologies, fradebffs 
between centralised and decentralised energy sources, 
energy costs of various agricult,ural systems, etc. Publishes. 
papers and reports. ,_ / 

, 

: - 

./ 

HELIO ASSOCIATES INC ., T&ex: 666490 
Interstate 10 & Vail Road Pt?one: 502 792 
P:O. Box 17960 ’ 

THE INTERNATIONAL RLCE 
‘2800 

Telex: 7425s5 

! 
RESEARCH INSTITUTE via ITT 

Tucson 
I: 

(lRRi) 
Arizona 85731 

7222456 
P.O. Box 933 ’ .via RCA 

U.S.A. 1 
; ., Manila ; , Cables: Ricefound 

This company offers energy syst& analysis and hanage- 
i 

ment studies,as well as consulting nd design services for 

I .- 

Philippine9 r Man/la 
I. 

f 

Phooe: 88 48 69 

solar heating systems, particular1 systems’ for use in 
buildings. 

I RRI dksigns and.,develops a select/on of agricultural’ 

I 
I 

equip*m;nt which is subsequently maolCfactured in a ’ 

/ 9’ 
y. t A. I 
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number of Asi@ountries; drawings and other technical 
information are.:provided free, subject to a simple agree- 
ment. Although their designs are primarily agricultural. a 
number of gnergy-related developments are under way, 
including re$arch into simple windpumps, stea’m engines, 
a kerosene fuelled batch dfyer, pumps.and water lifting 
equipment, etc. ,, ‘. 

INTERNATIONAL INSTITUTE Phone: lbadan 23741 
OF TROPICAL AGRICULTUR- - L Lagos 33931 
PMB 5320 

‘lbadan ,_ : , 
Nigeria 

I Practical iesearch and development work on systems 
for reducing the energy inputs into tropical. agriculture-, 
whil’e taking into account the needs of the ttdpical small 
farmer as well as larger farming,systems. 

INTERNATIONAL SOLAR 
ENERGY S0CIET.Y (&ES) 
Headquarters: . 
P.O. Box 52 
Parkvill’e 
Melbourne 
.Vict ia 
Austra ia305’2 . . 5 

U.K.-ISES 
c/o The Royal Institution 
19 Albemarle Street 1 ’ 
London Wl X 3HA ’ 

+> Phone: 93 347 491 t’. 

’ , 

Phone: (01) 493 L 
6601 

3 

U.K. 

ISES has branches in numerous countries and organises 
seminars and conferences on‘technical aspects of using 
solar energy and publishes various publications which are 
available to ISES members at a reduced 
rate.. This is the prima? organis ng solar 
energy on an international scale, lications 
inclbde contributions from most o ornine* 
workers in th[s field. 

3 
, 

” 

k. _’ 
KAJIMA INSTITUTE OF 
CONSTRUCTION 
TECHNOLOGY 1: 
1,9-l Tobitakyu 2 Chome 
Chofu-Shi 

Cables: ‘Kajima : 

-Ww , , 
-Phone! ‘(0424) 

T . 85-1111 r 

Tokyo 182 ~ ‘*, : 
Japan 

li This group is doing research into the operations of a 
solar heated heat pump. This is a dual system thgt absorbs 
heat from solar radiation via an outdoor solar panel during 
winter, and radiates heat from,the building via the’same 
panel, during the summer nights. The unit has not yet 
come into. production, as research into ‘it has not been 
completed. It is reported to have a C.O.P. of 400-500% 
with the compressor absorbing a power input of26kW. It 
is, likely to be commercially available once devefopmept’ 

‘is completed.. ’ i I ., -1’ 
. .q /, !3: ‘5 . , I. 
;, *< __ ,.,I- “:’ 

KINGSTON REYNOLDS 
“I< 

Telex: NZ 21385 
THOM & ALLARDICE LTD Cables: Kingsdice 
44 Wakefield Street 
Auckland 

Phone: 30189, 

New Zealand ? \ 
\ 

Consultants in development of geothermal resources, 
reconnaissance, geophysical, geochemical investigation, 
exploratory dritling management, feasibility studies’for 
developme;t of resource. Operations in South East Asia. 

m 0 
MIDDLETON ASSOCIATES 
6 Crescent Road 
Suite 28 
Toronto ‘, 

Canada M4W lT3 

Phone: L416) 961 
5136 

A firm of Consultants who provide supporting service 
to organisations interested in .establishing $hemselyes in 
renewable energy development or implementation. Will 
locate designers, developers and people with specialised 
technical expertise in resource assessment, planning, 
engineering and execution. 

I I ,. ,e* , 
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NATldONAL ACADEMY OF 
SCIENCE/NATIONAL - 
RESEARCH COUNCIL 
Board on Science and Technology ’ 

’ for International Development _ 
Commission on ,lnternational 
Relations 1 , 

2191 Constitution Avenue 
” Washington D.C. 20418 

U.S.A. 

‘-...._i 

Publishes various-booklets on develppment, including 
More Water forArid Lands, and Energy for Rural Develop- 
ment, which are overviews of the current ‘state of the art’ 
in small scale energy and water lifting. These are available 
free from the above address. 

’ b . 

NATIONAL‘CENT’RE FOR ’ 
ALTERNATIVE TECHNCLOGY 

Phone: 0654 24001 

ilwyngwen Quarry ‘1, * 

Machynlleth a- 

~~‘. 
U.K. I - 

: This is an important experimental centre where a’variety 
of’ commerciallydeveloped .and experimental “ambient 
energy” systems can ,be inspected by the public. ‘NCAT 
also publish useful Do-it-Yourself plans and leaflets on 



b 
some of the prob$ems that were discovered and explains 
solutions that wer# tried. This organisation has an exten- 
sive book list of ;publicatio.ns from other sources, e.g. 
Practical and Phi@sophic Approaches to Alternative 
Technology, Ecologicaland Environmental Issues, Gro’wing 
and Cook&g Food, Crafts, etc. They have a large cdlection 
of useful information sheets .available at 5p each, PIUS 

15% postage and packing. Their own plans include a 5W 
Wind Generator, Water Pump, Pumping Windpill, Solar 
Water Heater, .Sail+Vindmill (Cretan) - most of these cost 
f0.20 plus 15% postage. Write, enclosing SAE.or Reply’ 
Coupons for details of air-mail postage and complete list, 
(they are a nonprofit charity and request a SAE with 
correspondence). Some of- their plans are stocked by 

“IJPublications. 

NATIONAL RESEARCH Cadles: Research 
CENTRE 5 Cairo ~ 
f$r. El-Tahrir 
Dokki 

Phoqc: 982433 
, 

Cairo ,t: ,, 

Enw 

This major government-run est&(lishment has an active. 
solar,energy research cegtre running researchjrnd develop- 
ment programmes on a;variety of aspects of solar energy 
conversion. The NRC is also active in’the field of wind 
energy research and a number of other energy related , 
fields. 3 ’ I 

I ‘6 

NATIONAL RESEARCH - Telex: 031 3214 
DEVELOPMENT Cables: Natredevco 
CORPORATION Of INDIA Phone: 62560.8 
61 Ring Road 
Lajpatnagar III ._ . * 
New Delhi 24 
India 

. 

This group is *not ‘a commercial orgenisation but 
develops designs for equipment ‘for local manufacture in 
the count-v. The corporation deals with advances in 
all fiejds of technology .-.anel is available to people in 
other; countries as an information source for any specific 
problems. , 

‘THE NATURAL ENERGY 
CENTRE 
161 Clarence Street 
Kingston upon Thames 
Surrey KTl IQT \ 
Engsnd 

Telex: 21887 
. MONCO G 

Phone:,, ‘01 549 ” * 
5888/9 

This company markets commerciaily available energy 
equipment utilising renewable energy resources and 
actively promotes the use of renewable resources with a 
newsletter and various useful publications. The Centre 
in effect,sGp 

* 
s hardware, designs and installs and acts 

as consultants .and it also houses%,th*e Natural Energy 
Association which publishes books, holds semidars and 
provides advice for its members. * r;l 

The following principal hardware is ,available from 
this source:- ’ 

a. solar collectors. Solarex, Solaray, Maxsum, Liebi, 
solar air conditioner, plus various other kits and items. 

stoves, heat ectronic energy monitors, methane 
digesters, instrumen 

. a 

They offer a useful publ’pation Ho‘w to Use Natural 
Energy (price f 1.75 net). which grves a good broad over- 
view of the various systems available and catalogues 
products available from the Natural Energy Centre. ., 

0 
VROCK WINDMILL SALES 
Route 1 12 St 
North Benton 

. 
. 

and spare parts for wjndmills 
including Heller-Aller, Dempster,, Aermotor, and also 
Davey hydraulic rams. 
I 

P 

Q- 
PRAIRIE SUN AND WIND Phone: 806 795 1412 
COMPANY . . 
4408 62nd Street 
Lubbock 
Texas 79414 
U.S.A. 

.’ 

This company offers a wind powerconsultancy service 
and it ispreparing designs for various wind machines. 
They also have agencies for a number of wind:mill manu- 
facturert including Aeropower, Heller Aller “Baker” 
Windpumps, Wincharger (wind? generator and selection of 
engine powered ,generating sets plus “loose” generators) 
from Dyna Tectinology’s Wince Division, Dwyer and 
Maximu’m wind measuring instruments, Surrette lead-actd 
storage batteries.plus various other similar products. 

r IXfl 
THE ROYAL SCIENTIFIC 
SOCI’ETY -3. -.-.:, 

,- - 
P.O. Box 6945 
Amman - I 
Jordan .- 

The Mechanical Engineering Department of the RSS i: 
active in solar energy, with a .particular interest in-‘&$ 
salination systems.‘,They publish a newsletfer and research 
reports. r 

d 

RURAL INDUSTRIES . Telex: 435BD 
INN&ATION CENTRE (RIIC)..... Phone:, Gaberone ” 
P.O. Bqx 138, .. ..- ’ d2942 
Kanye :’ 
Botswana 

:., 
I 

A ’ research organisation specialising in development 
technology which is active in a number of fields such as 
small industries, improved low cost housing construction, 
as well as small-scale energy conversion. Experimental 
bio-gas, mud stoves, solar stills and- wind-pumps and 
generators are being developed. 



S > 
SKYTHERM PROCESSESS’ 
AND ENGINEERING 
2424 Wilshire Boulevard 
Los Angeles 
California 90057 

Phone: (213) 389 
2300 

U.S.A. 

This consultancy group special&a in“ natural heating 
and cooling of buildings using their patented Skytherm 
water blanket system developed by Harold Hay. They act 
as co‘nsultan& to architects, engineers and governments 
to provide temperature control in buildings. 

SOFRETES , , : 
(Socie’te’ Francaise d’Etudes. 
Thermique‘s et d’Energie ‘Solaire) ., 
B.P. 163 
45203 Montargis 
France i ’ 

A pioneering institution working in the’ field of 
solar power heat engines (see entry for Renault Moteurs 
Development) and on a variety of other solar energy’ 
c.onversion systems. - 

* 
SOLAR ENERGYCOMPANY Phone: 603 424 4000 
Deerwood Drive 
Merrimack 
New Hampshire 03054 
U.S.A. 

Developers of simple concepts in the energy field 
embracing solar energy, waste energy and wood energy 
systems. 

SOLAR USAGE NOW (SUN) Phone: 419 937 2226 
Box 306 
450 E Tiff5 Street 1 
Bascom. 
Ohio 44809 : 
U.S.A. 

This company stocks a very comprehensive range of’ 
solar energy equipment and components. A 120 page 
catalogue is available for US.$2.00 and includes a wealth 
of clearly detailed entries too numerous to list here. The 
catalogue also includes a wide selection of books and 
journals on alternative energy and on energy saving that 
can be ordered from SUN. 

STEERING COMMITTEE ON Cables: Dehave 
WIND-ENERGY FOR c’ Amersfoort 
DEVELOPING COUNTRIES (SWDI ^ ~ 
P.O. Box 85 . 
Amersfoort 
The Netherlands _ 

’ .T 

‘_ 
This group exists to try and stimulate the use of wind 

energy- in developing countr.ies. IZS membershjp is drawn ._ 
mainly from Dutch technical universities and an active 
research and’developmdnt programme to develop suitatil’e 
equipment is in hand both in the Netherlands and in a 
variety of overseas countries. This $oup can offer training 
in wind energy related specialisations and also carries out 
consultancy w’ork jn this’ field. A number off publications 
are’available on &hnical aspects of windmill design; dne 
copy of each publication is available free of charge to 
research institutes tin third world countries and many 
of these, would be invaluable to serious students or pros- 

, 
-l 

,v$. ,..b,- , .(_) , , ,> 

pective researchers in this field. Typical titles available 
include Wind Energy Utilisation in Sri Lanka - Poten- 
tialities and Constraints, Construction Manual for a Cretan 
Windmill, Rotor Design for Horizontal Axis Windmills, 
etc. Virtually all publications are available in English, and 
some are in French: 

SUNPOWER INC. 
48 West Union Street 
Athens 
Ohio 45701 

‘U.S.A. - 

This group have produced prototype Stirling engines _ - 
using solid fuel or solar power as the’ heat source. 

Currently under development are: , _-- ,A- 
..-.- 

a. Solar powered Stirling engine system-+f,l kW .elec- I 
trical output. _,-- _ 

b. Solid fuel powered stirlKng engine of SOOW electrical 
output. 

c. Solgr powew water pumps. 

W.T. Beale, a noted pioneer in developing free piston 
Stirling engines is associated with this work’.’ 

SUN POWER SYSTEMS 
1121 Lewis Avenue 
Sarasota 
Florida 33577 
U.S.A. 

Phone:+ 813 366 3050 

a Specialists in low temperature heat engines using freon 
vapour as ,a working fruid. Developing various piototypes. 

4 
SURPLUS CENTER - 
1000WOSt * 
P.O. Box 82209 
Lincoln 
NB 68501 
U.S.A. 

Stock. a wide range of nd pieces useful for those 
involved in building their own conversion‘systems. 

JECHNOLOGY CONSULTANCY Phone: Kumasi 
CEhsIp_E r ‘5351 
University of Science and _ ’ 
Technology 

5y I’ ‘lj ~ ,. . 

University Post Office . 
“Kumasi 

I 

j *we- 
: 

G,hana . d. --.. ’ 

‘I A centre with extensive experience in the setting, Up 
1 ..1 

/ (1 

.1 _t, 
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and provision of support td small businesses and industrie: 
in Ghana. 

TOOL (Technische Ontwikkeling Phone: (020) (92) 
Ontwikkelings Landenj 6892 
Mauriskade 6la 
Amsterdam * \ 
The Netherlands 

TOOL is a joint otganisation formed by groups fron 
seven Dutch universities, which operates a technica 
enquiry service on problems of rural development. The) 
also publish a periodical in Dutch called Vraagbaak, ant 
vario-us information leaflets and plans in English ant 

. Dutch, for example Simple Methods of Soap Manufacture, 
The Salawepump: how to build a simple hand pump. 

TROPICAL PRODUCTS 
INSTITUTE z ’ 
56-82 Gray’s Inn Road 
London WCIX 8LU 
U.K. 

Phone: 01 242 5412 

TPI gives information on renewable resources (plani 
and animal products, solar energy, etc.,) of less developec 
countries and provides expert advice on the scientific, 
technological and economic problems arising post harvest, 
TPI also carries out research, provides consultants, offer: 
specialist training and publishes numerous technical ant 
economic reports. s 

-. 

U 
UNITED STIRLING’(SWEDENj Telex: Stirlin S 
AB & CO. 32379 
Fack 
201 10 Malmo 1 
Sweden 

‘1 
This group have developed “prototype Stirling engine! 

of 40kW. 75kW and 150kW which it is hoping to markei 
in 198.2. The expected efficiency in vehicks is hoped tc 
be in excess of 35% and the 75kW unit shown weigh! 
350kg while the 40kW unit weights 18Okg. 

VITA (VOLUNTEERS IN Phone: (301) 
TECHNICAL ASSISTANCE) 
3706 Rhode Island Avenu$ 

277 7900 

Mt. Rainier 
Maryland 20822 
U.S.A. i *- 

Publishers of a range of leafiets and books o 
aspects ‘of rural deveJodment. Most publication * are TO”’ 
written for application by’technical assistance people in 
-developing countries. / 1 

VITA Technical Bulletins: (selection on energy related 
topics) . I 

Ikw River Generator : . USSl .oo 
Wood Burning Oven i us961 .oo 
Solar Water Heater 1 ‘a$1 .oo 
Double Drum Sawdust S 

t 
ove US$l .oo . 

Hydraulic Ram Pump 
Low Cost Development o:f Small Water 

us$3.00 
’ 

Power Sites . 
Hydraylic Ram Pump 

I 
I 

Low Cost Windmill for Developing 
Nctions 
Design Manual for Water Wheels 
Tanzan&n Windmill i 
Savonius Rotor Constructjon, 
Pedal PO wer 
E.valuation of Solar Cookers 

A few available in other languages. 

us962.95 
ust1.95 

_ 
usg2.95 
usg4.50 

-‘us@ .oo 
U’S@.25 
USf4.95~ 
uF45.95 

VOLUNTEERS IN ASIA 
Appropriate Technology Project 
.Box 4543 

Phone: (425) 
497 3228 

Stanford 
CA 94305 
U.S.A. 

This is a group which consists of volunteers wh 
associated with three American universities and who 
work on AT projects in co-operation with institutes and 
organisations in Asia. Publishers of the Appropriate 
Technology Source Book. ,.. a r 

WINDWORKS Phone. 663 4408 
P.Q. Box 329 
Route 3 . . 

. Mukwonago 
Wisconsin 53149 Z? 

i. 

U.S.A. .. 8 

Windworks offer consultancy services in the fields of 
wind energy, load management, etc., and produce various 
publications and plans as follows: 

25ft diameter Sail Windmill with 
f 

42ft tower set of plans i25.00 
Wind Energy Bibliography ’ 
Educational Wind Energy Display Chart 

Ij $i 3.00 
8 3.25 

They also stock various other publjcations -on wind 
energy from other sources and they are agents for ‘Gemini’ 

-liTmtePsr----~ ..-_ \ 
L%,. 3 r 



WEST WIND COMPANY Phone: 728 9940 
Wilson Mesa 
Telluride 
Colorado 81435 
V.S.A. 

This company offers information and consultancy on 
wind energy systems, plus various components including a 

‘temperature differential electronic controller for solar 
water beating systems,! a voltage controller for battery 
charging systems, and an automatic load sensing switch. 
They are developing various iriverters and permanent 
magnet alternators for use with wind generators. 

WORLD BANK Cables: Intbafrad, 
1818 11 Street Washington 
Washington D.C. 20433 ‘, D.C. 
U.S.A. Phone:’ (202) 477 

. 
1234 _ 

Has departments specialising in e%oiomic assessments 
of LDC energy prospects, which carries out individual 
studies of LDC’s energy needs, and finances LDC energy 
projects (normally at government level only). 

WORLDWATCH INSTITUTE 
1776 Mass. Avenue NW 
Washington D.C. 20036 
U.S.A. 

Photie: (202) 
452 1999 

This institute is concerned with.,.renewable energy 
sources for developing countries and has a special interest 
in the “Firewood Crisis”. Publications available. 

THE WHOLE EARTH TRUCK Phone: 415 323 0313 
STORE 
558 Santa Cruz Avenue 
Menlo Park 4 1 

’ CA 94025 
U.S.A. a - 

This is primarily a book sto;e specialising in alternative 
energy, ecological, self-sufficiency and related publications. 
They also operate a world-wide mail order service which 
sells hard-ware as well as books. 

; . 
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The information give? h’ere is as suppliid by’ the 
manufacturers.‘ ’ 1 I ” : 
Abu Dhabi :. 

CATERPILLAROVERSEAS SA Telex: 259 AH ’ 
Mohamed Abdulrahman ’ .“. Cable: Moatasim 
Al-Bihar I Phone: 22387 
P.O. Box 441 ‘$\ 
Abu Dhabi ‘\ 
a * 

KOHLER INTERNATIONAL 
LIMITED 
Sadiq Brothers ,‘, 
P.O.’ Box 169 
Abu Dhabi ‘,\, . . 

KLOCKNER-HUMBOLDT- ‘hlex: AH 2464 
DEUTZ AG Cable: Bruno 
Bruno Company Trading Phone: 42363 
Electric & Mechanic 
P.O. Box 4264 
Abu Dhabi 

LUCAS SERVICE OVERSEAS Phone: 22373 
/ 

LIMITED 
Autdmotiva Parts Company 
P.O. Box 2647 
Abu Dhabi 

‘NISSAN DIESEL MOTOR 
COMPANY LIMITED 
Mohammed Bin Massood 
& sons 
P.O. Box 322 
Abu Dhabi 

PERKINS ENGINES LIMITED 
Technical Services & Phone?‘22331-22332 
Suppjy Company 
(Arabian Gulf) Limited 
P.O. Box 277 
Abu Dhabi 

JOHN ROBSON (SHIPL j 
LIMITED 
Abdulla Bin Ahmed Zar uni y+’ 
& Bras. 
P.O. Box 1020 
Al-Ain 
Abu Dhabi ; 

I 

VOLVO PENTA ’ L 
Mohammad Bin 

f 

asaood 
& Sons 
P.O. Box 322 
Abu Dhabi 

Afghanistan 

DETROIT DIESEL ALLISON 
Peiwar Motors Incorporated 
Khushhal Khattack Road 
P.O. Box 243 
Kabul 

DORMAN DIESELS LIMITED 
Afghanistan Commercial 
Company Limited --l 
P.O. Box No. 3644 
Charahi-Sedarat 
Shahri Nau _ ” 
Kabul 
Kabul 

KIRLOSKAR OIL ENGINES 
LIMITED 
Dwarkadas Kalyanji 
P.O. Box 39 
Kabul 

LEYLAND INTERNATIONAL 
lndamer Motor Division 
P.Q. Box 202 : 
Kabul 

Telex: Mastor AH 249 
Phone: 41167,41236 

Cables: Pemotor 
Phone: 23857 

Cables: Comerco 2 
Phone: 20081 

‘B 

_~ 

Cable: Albaldini 



, 
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LUCAS SERVICE OVERSEAS 
LIMITED 
Shaffi Automobile Company 
Limited 
P.O. B0q 142 
Outside Lahori Gate 
Kabul 

PERKINS ENGINES LIMITED 
The Afghan Motor Service and 
Parts Company 
Zanda-Banon Workshops 
P.O. Box 86 
Kabul 

PETTERS LlMlTED 
Anglo Afghan Trade Centre 
P.A. Box 363 
Jade Sadar Mohd Hashim Khan 
Kabul 

Algeria . ’ 

DETROIT DIESEL ALLISON 

Cables: Shaffi uto 
Phone: 20364 

L 

Cables: Servic Kabul 
Phone: Kabul 0920,20925 

, 

Cables: Anglaf ~ 
Phone: 21193 

Telex: Genlm/X 6205;)” 
Detroit Diesel Allison International- Cables: Parautaxap 
Europe 
c/o General Motors France 
Louis Aoche 
55 a’ 58 Avenue 
Gennevilliers 
92231 
France 

DORMAN DIESELS LIMITED 
loran Frovince only) 
A Magnol & Cie 
Boite Postal 8020 
(Oran Saint Michel) 
5 rue Sidi-Ferruch 
Oran ~I 

KLOCKNER-HUMBOLDT- 0 
DEUTZ AG 
BCA 
Bureau Consultatif de la 
Societe 
Klockner-Humboldt-Deutr AG 
5 Impasse de la Revolution 
B.P. El Mouradia 181 
El Mouradia 
Alger 

LEYLAND INTERNATIONAL 
Sonacome Ij 

BP. No. 15. 
Rouiba 

is 

Algiers 

LUCAS SERVICE OVERSEAS 
LIMITED _- 
DIAL (Diesel Algeria) 
47 Boulevard Rouchai.Boualem 
Algiers 

._ 

PERKINS ENGINES LIMITED 
Diesel Algerie Dial 
47 Boulevard Capitaine Rouchai 
Boualem 
Alger -’ 

PETBOW LIMITED 

Phone: 

Cables: Magna Oran 
Phone: 412-9 

i 

, 449-21 

Telex: 52835 ’ 
Cables: Deutz otor 
Phone: 69497 ,602475/76 

‘L 
II t 
I 

’ 

Telex: Sondcv 52773.A& 
Cables: Sonacdme 
Phone: 664160/64 

’ 664181ll84 

Telex: 52356 DIAI 
Cables: Dial:Alger . 
Phone: 662055,66$057 

h 
2 

Telex: 52356 DIAI 
Cables: Dial-A ger 
Phone: i 66205 ,662657 

Sovesta (SIX. de Services Techniques] 
Vilmain 
26 Chemin des Sept Merveilles 
Algiers 

PETTERS LIMITED 
Sonacome D.C.E.I. 
P.O. Box 72 

-Avenue De L’Ain (Cinq Maisons), 

American Samoa 1 

KOHLER IC\ITERNATIONAL 
LIMITED 
G.H.C. Reid & Company Limited 
P.O. Box 1269 
Pago Pago * 
96799 .a 

Andorra 

LEYLAND INTERNATIONAL (Agent of Tugs & Lighters Ltd. 
Geratga Central S.A. Trinidad) 
Les Escaldes P.O. Box 120 
Principat 

‘i 

Angola 

ALLIS CHALMERS Telex: 3386 META AN 
Maquinas E. Equipamentos Cables: Meta 
Technicos De Angola 
S.A.R.L. (META) 

P$one: 6701 tl+rough 6705 
.r ;. , 

Caixa Postala 3175-C 
Luanda 

,.I-’ 
/’ 

_- 

, ” 

’ BRIGGS & STRATTON Cables: Agrotechnica. 
CORPORATION Phone: 25671/2 
Agro Tecnica, Lda, * 
P.O. Box 10.100 . 
Luanda 

II 

CATERPILLAR OVERSEAS SA Telex: 3229 
Sore1 S.a.r.1. Cables: Sore1 Luanda 
P.O. Box 408 ci Phone: 7-22-8Il2/3/4/5 
Luanda 

DETROIT DIESELALLISON Telex: 9983039 Caci An 
-Casa Americana Commercial S.A.R.L.Cables: Americana 
P.O. Box 1208C~: Phone: 35190 through p 
Luanda 35194 

DORMAN DIESELS LIMITED Telex: Friauto 3229 
Friauto S.A.R.L. Sore1 An 
Divisao de Maquinas Cables: Friauto 
Rua Paiva Couceiro Nos 373/375 Phone: Angola 80214, ’ 
C Postal 1255 
Luanda e- 

8Oi91/2 
* 

KLOCKNER-HUMBOLDT- Telex: 3245 ,, 
DEUTZ AG 
P,O:.‘Box 6157 

Cables: Vega 
Phone: 32481 

Luanda 
L 

LEYLAND INTERNATIONAL 
Uniauto-Organizacoes Tecnicas 

Telex: 3063 Uniao-An 
Cables: Uniao 0 

S.A.R.L. Phone: 2763115 
Caixa Postal 1236 
Luanda 

LUCAS SERVICE OVERSEAS 
LIMITED 
Motores De Angola S.A.R.L. 
Caixa Postal 2622C 
Luanda 

Cables: Motorang 
Phone: 81900/81901 

PERKINSENGINES LIMITED 
Motores De Angola (S.A.R.L.) 
Caixa Postal 2622-C 
Luanda 

Cables: Motorang 
Phone: 23577/81900 

RUGGERINI MOTORI S.p.A. “: 
Agro-Tecnica LDA 
P.O. Box 10100 
Rua Direita de Luanda 114-l 16, 
Luanda 

vbLv0 PENTA 
Samil 

Telex: 3074 Tecnil AN 
Cables: Samil 

Caixa Postal 5065 
Luanda 

. 

’ Phone: 70174/5/6/7/8 
70180/l/2 

t. 
,’ 

_ El Harrach 
Alger 

.j I.‘, 
$ :‘ ;; ” (, 

“ ., 



A”guilla 

PETTERS LIMITED 
Expan Company Limited 
Anguilla 

Cables: Exp’kn 

Antigua 

DETROIT DIESEL ALLISON 
Stephen Ft. Mendes (Antigua) 
Limited 

. 

(Agent of Tugs & Lighteti Ltd. 
Trinidad) 
P.O. Box 120 
The Colonial House 
18 Thames Street 
St. Johns 

Telex: ‘WB 113 
Cables: Mendesteph 
Phone: 21224 

LEYLAND INTERNATIONAL 
George W. Bennett, Bryson & 
Company 
P.O. Box 162 
St. Johns 

Cables: Bennet Antigua 

PETTERS LIMITED 
Stephen R. Mendes Limited 
P.O. Box 120 
Colonial House 
18 Thames Street 
St. Johns 

Cables: Mendesteph 

I 

Argentina 

ALLIS CHALMERS 
Compa‘nia Subamericana De 
lndustria Y Comercio S.A. 
25 de Mayo 460 
Casilla de Correo 5083 
Buenos Aires 

‘BRIGGS & STRATTON 
CORPORATION 
Autocam S.A., C.I. F.e.l., 
Rivadavia 3872 
Buenos Aires 

Cables: Autocamion 
Phone: 81 l-0041 

i 

CATERPILLAR QVERSEAS SA 
Macrose Crothers Maquinarias 
S.A.C.I.F. 
Av. Fondo de a Legua 1232 
Martinex [Partido San Isidro) 
Buenos Aires . 

Telex: 012-l 739 
Cables: Macrosa Baires 
Phone: 792-0021 through 

29 

DETROIT DIESEL ALLISON 
c/o General Motors Argentina S.A. 
Dsvaldo Cruz 2900 
1293 Capital Federal 

Telex: 012-l 609 Buenos 
Aires 

Cables: Bairautoex 
Phone:’ 755-6949 

DORMAN DIESELS LIMITED 
C.I.T.I.R.S.A. 
Casilla Correo 
41-Sue 46 
Buenos Aires 

Telex: 122621 Ar Raimp 
Cables: Raimport Baires 
Phone: 378115 

FORD MOTOR COMPANY 
LIMITED 
Ford Motor Argentina S.A. 
Casilla Correo 696 
Corm0 Central 
Buenos Aires 

. 
Telex: 012 1175 
Phone: 392 4112 

L GARDNER&SONS LIMITED Phone: 33-1325,33-9044 
Banham Hermanos y Compania %A. 
Calle Peru 362 
Buenos Aires 

KATOLIGHT LIMITED 
Ing. lglesias S.R.L. 
Bias Parere 6979 
Santa Fe 

. 

LKLOCKNER-HUMBOLDT- 
’ DEUTZ AG 

Sociedad Argentina 
de Maquinas y M%tores S.A.C.1: 
Belgrano 685 - 5 
RA Buenos Aires 

LEYLAND INTE:NATIONAL 
A.G. Pruden & Company S.R.L. 
Calla Bouchard 680 (R.90) 
Buenos Aires 

LUCAS SERVICE OVERSEAS 
LIMITED 
Lucas Service Argentina S.R. L. 
Avenida San Martin 4200 
Casiila Correo 17, 
Lomas del Mirador 
Partido de la Matanza 
PCA ’ 
Buenos Aires 

PERKINS ENGINES LIMITED 
Perkins Argentina S.A.I.C. ~ 
Bolivar 368 
Buenos Aires 

PETTERS LIMITED 
Alplomet Motors S.A., (Offices) 
Venezuela 1292 
Buenos Aires 

VOLVOPENTA . 
Volvo Sudamericana S.A.C.I. 
Moreno 1142 
Buenos Aires 

WHITE ENGINES 
INCORPORATED . 
Buxton 
Calle Florida 683 - 10th Floor 
Buenos Aires 

Australia 

ALLIS CHALMERS 
Diesel Engine I Transmission 
Company 
2 South d reet 
P.O. Box 176 
Rydalmere 
2116 New South Wales 

ALLIS CHALMERS 
PWesfarmers Tutt Bryant PTY. 

t 

Limited F/A 
174-l 84 Railway Parade 
P.O. Box 21 
Bassendean 
6054 Western Australia 

BRIGGS & STRATTON 
CORPORATION . 
A.N.I. Perkins . I 
A division of the ANI 
Corporation Limited 
16 Parramatta Road 
P.O. Box 117 r 

Lidcombe 
New South Wales 2141 

CATERPILLAR OVERSEAS SA 
Caterpillar qf Australia Ltd., 
P.O. Box 35 s 
Niddrie h 

Melbourne 
Victoria 3042 ” ’ 

DETROIT DIESEL ALLISON 
c/o General Motors 
Holdens PTY. Limited 

Telex: SAMM 121038 AR 
Cables: Motores 
Phone: 309472 

” i I 

Telex: 390-l 2-l 887 
Cables: Prudante 

Caples: Lucaserve Lomas 
Mirador Bairas 

Phone: 740~9046,688815/ 
9086 

Telex: 121162 
Cables: Perkinsa 
Phone: 338231136 

Phone: 38 0210 

Telex: Public Booth 3909 
Buenos Aires 

Cables: Sudvolvo 
Phone: 38-4135,38-4160 

Telex: 012-1861 
Phone: 396-9851 (Int’l Div) 

,- 

Telex: 
Cable: Detroitco 
Phone:’ 6380133 

. 

Telex: 92443 
Cables: Wastutt Perth 

Western Austraiia 
Phone: 79-1616/19 

.1103 

- 

Telex: 20238 
Cables: Perkaust 
Phone: 6484088 ,, 

. ,_ v 

. . cs 

e , 

4’ ., 

Telex: 30168, or 30212 
Melbourne 

‘Cables: GMP 81 IP 
Princes Highway 
P.O. Box 163 
Dandenong 

- Melbourne 
Phone: 03-?92Clll 

Victoria 3 175 

T 

1 

~ 

I 

I 

I 

I 



DORMAN DIESELS LIMITED t Telex: AA 30994 
GEC Die,sels Australia Limited Cables: Eedaust Melbourne 
1 Winter-ton Road Phone: 5548344 
P.O. Box 135 
Clayton 3 168 
Victoria 

.FORD MOTOR COMPANY Telex: 30624 
LIMITED ‘Phone: 359 0211 
Ford Motor Co. of Australia ’ 
Limited 

‘_ 

Parts and Service Division ‘. 
Private Mail Bag 2 
Campbellfield 
Victoria 3061 

? 
. . 

L GARDNER &SONS LIMITED Telex: 92704 
Knox Schlapp PTY. Limited Phone: 61-6822 
Corner Milford and Banks Street 
E&t Victoria Park 
Western Australia 6101 

L. GARDNER &SONS LIMITED Telex: 20483 
Knox Schlapp PTY. Limited Phone: 699-8333 * 
135-l 39 McEvoy Street 
P.O. Box 67 
Alexandria 2015 
New South Wales 

KATOLIGHT LIMITED 
Westinghouse Brake and Signal Company 
Australia PTY Rectifier Division 
P.O. Box 4 
Newport 
Victoria 3015 

KIRLOSKAR OIL ENGINES 
LIMITED 
Winsland & Co. PTY. Limited 
P.O. Box 195 
Bentley6102 , 
Western Australia 6106 

/ Telex: AA.27370 Barpump 
Phone: 686166 

./ 

’ K.A.B. Projects PTY. Limited 
322 Pacific Highway 
Hocnsbd 
New South Wales 2077 

Telex: AA 27370 ,I 
Cables: VeebeeSydney , 

( Phone: 47 1863 

_ 47 3307 ; 
473329 

KLOCKNER-HUMBOLDT’ 
DEUTZ A!G 
Deutz Au&ralia PTY. Limited 

:zhFa%$oad ’ 
Moorabbin 3189 
Victoria 

Telex: Deutzmo 
Melbourne AA 324 

Cables: Deutzmotor 
Melbourne 

Phone: 957688 (6 lines) 

’ I 

KLOCKNER-HUMBOLDT-’ 
DEUTZ 
Tutt Bryant Limited 
2-8 South Street 
Rydalmere 
New South Wales 2116 

“I 

Telex: Leotutt 20140 
Sydney 

Cables: Tutbry Sydney 
Phone: 638-0133 

LEYLAND INTERNATIONAL 
Leyland Motor Corporation of 
Australia Ltd. 
(Head Office) 
P.O. Box 346 
332/342 Oxford Street 
Bondi Junction 
New South Wales 2022 

Telex: 20222 
Cables: Leyaust Sydney 
Phone: 387 0233 

LUCAS SERViCEbVERSEAS 
LIMITED 

aLucas Industries Austraiia 
Limited 
1156 Nepean Highway 
Cheltenham 
Victoria 3192 

Telex: 30.453 
‘_ 

Cables: TLX 30.453 
Lucasaust 
Melbourne *- 

Phone: 93:0311 

Correspondence to 
Lucas Industries Australia Limited 
Private Bag 3 . 2 
Cheltenham 
Victoria 3192 ‘. Victoria 3192 ‘. 

. ,’ ’ 

NISSAN DIESELMOTOR CO. 
&IMITED 
U.D. Australia P,ty. Ltd. 
P.O. Box 91 
Rosebery 
New South Wales 2018 

PERKINS ENGINES LIMITED 
Perkins Engines Australia PTY. 
Limited ‘I i 

P.O. Box 156 
Dandenong 3 175 
Victoria 

PETTERS LIMITED 
A.N.I. Austrilia PTY. Limited 
A.N.I. Perkins Division 
P.O.. Box 117 
16 Parramatta Road 
Lidcombe 
Sydney‘ 
New South Wales 2141 

RUGGERINI MOTORI S.p.A. 
Engine Powered Equipment 
P.O. Box 29 
Carnegie - 
Victoria , 

VOLVO PENTA 
Volvo Penta (Australia) Pty. 
Limited 
40 Hilly Street 
Mortlake 
New South Wales 2137 

Volvo Australia Pty. Limited - 
24 Viking Drive 
Dacra 40’76 
Brisbane 

. Queensland 

Volvo Australia Pty. Limited 
Cherry Lane ’ 
Brooklyn 3025 
Melbourne 
Victoria 

.’ . 

Volvo PENTA 

Morton Industries 
SO/88 Port Road 
Hindmarsh 

Telex:, 30816 
Cables: Perkoil Melbourne 
Phone: 792-0431 

D 

Telex: 20238 
Cables: perkaust, Sydney 
Phone: 648-4088 

I9 

Telex: ‘32817 Volkvic 

Telex: 21414 
Cables: Volvaust 
Phone: 736 2666 

b 

Telex: 40403 
Phone: 722144 

Telex: 32231 , *. 
Phone: 3992933 

Cable: Mortonsaw 
Phone: 465971 . 

I 

Adelaide - -+ _.* 
South Australia 

Sandmac Engineering I 
Hay Street 
P.O. Box 63 * 
Subiaco WA 6008 
Perth 
Western Australia * 

Telex: . 92498 
Cable: Sansu Perty W.A. 
Phone: 813733 

* 

WHITE ENGINES 
INCORPORATED 
B.W.S. Properties PTY. Limited 
21 Meeks Road 
Mairickville 2204 

> 
Mailing addres2 
P.O. Box 62 
Marrickville 2204 

Cable: Hobaust Sydney 
Phone: 51-5013 

51-1896 

*:> ,,_ . 
0 

(Austria 

BRIGGS & STRATTON ’ Cables: Bucekmotor 
CORPORATION Phone: 741101 
A&M Bucek , 
Krausegasse 8 . - 

Postfach 11 
A1112ViennaXI 

i. a., ‘. 

- -I : 

‘, 



CATERPILLAR OVERSEAS SA 
Eisner Baumaschi.nen GmbH 
Postfa$h 100 
Strasse No. 1, 
Objekt 27 
lndustriazentrum No. Sud 
A-2351 Wr. Neudorf 
Vienna 

OORMAN DIESELS LIMITED 
IngFranz Schmach’tl K.G. ’ 
4021 Linz-Donau 11, 
Ehrantletzbergerstr 2 
Postfach 362 

FORD MOTOR COMPANY 
LIMITED 
Ford Motor Comp,any 
(Austria) K.C. _I 

Rainentrasse 27 
P.O. Box 2 
5021 Salzburg . 

KATOLIGHT LIMITED’ _ 
Ferdinand Berger 
Stadplatz 50 A-4960 
Schwanenstadt 

n 
KLOCKNER-HUMBOLDT- 

mom- -- 
F.M. Tarbuck & Company 
St. Ulrichstr 19 
A - 6840 Gotzis 

Telex: 5229126 
Phone: 2371 

KOHLER INTERNATLONAL 
LIMITED 
Prochaska & Cia Gmb-H 
9 Strasse 
Sudbanhol-Frachten-bahnos 
1106Vienna -. 

LEYLAND INTERNATIONAL 
British Leyland Austria K.G. 
Wasserfeldstrasse 15 
A 5020 Saizburg 

Telex: 663479 

PERKINS ENGINES LIMITED 
lndukont Te&rische~l-Jand&-es 
M.B.H. s 

Kol ingane 19 
A-l 092 Wien 

I 

ach 200 , 

PETTERS LIMITED * 
Kart I. Hoffman K.G. 
A 4600 Wels 
Boschstrasse 44 

*P.O. Box 247 

RUGGERINI MOTORI S.P.A. 
H. Leithmayer K.G. 
A. Wenzel Pragergasse 7-9 
A-3002 Purkersdorf 

Telex: 074022 
. Cbbles: fn&&iekofitor‘- 

Phone: 34 74 76 

Telex: 025 - 422. 
Phone: (07242) 7422,4247 

. 

Telex: 013441 

VOLVO PENTA 
Schweden-Bootsmotor-Import 
Gesellschaft mbH 
Donaustrasse 22 
1195 Wien 

Telex: 7596-l 
Phone: 371679 

9 

. . 

Azores 

CATERPILLAR OVERSEAS SA Telex: i.2778 m 
Sociedade Tecnica de Equipamentos Cables: Stretra Sacavem 

ge Tractors S.A.R.L. Phone: 251-l 011 
Apartado 1351 * 
Lisbon 

_ 

Portugal 

LEYLAND INTERNATIONAL , 
Varela & Cia. LDA 
Ponta Delgada 
St. Miguel 

--. 4, 

? 
.’ , 

1 ’ 
u \ . . 

i’., ’ 

. d 

\ 
I) 

, Y \*, . 

, 
PERKINS ENGINES LIMiTED Cables: Leacock 
Leacock & Cia LDA Phone: 22101 

Telex: 07-9213 
Cables: Eisnerbauma@ss 
Phone: (2236) 83-545 

,: 

tl 

Telex: (0) 21373 
Cables: Schmachtl-Linz 
Phone: .21974 Linz 

Telex: 63201 
Phone: 74551 

! 
I 

Caixa Postal 416 
Funchal * 
Madeira* 
Rua Major Reis Gomes 13 

VOLVO PENTA ’ 
Motores e Automoveis Jotacor Lda Cables: Jotacar 
Rua do Mercado 17 
Ponta Delga&S 

Phone: 22696 

Miguel-Azores 

. I 

I,” . 

Bahamas 

BRIGGS AND STRATTON 
I. 

CORPORATION 
Bahama Engines Lim’ited 1 

\ 

P.O. Box 617@ 
Nassau, 

.- ’ . , 
- ‘. 

CATERPILLAR OVERSEAS SA Tel x: 
Bahamas Tractor & Equipment - ti 

NS125 
Ca les: Bahtrac 

Limited Phone: (809) 323-5701 
P.O. Box N-3238 
Nassau 

‘ ‘f 
DORMAN DIESELS LIMITED I 
Bahamas Tractor & Equipment 
Limited 

, 

P.O. Box ,N-3238 
Nassau 

LEYLAND INTERNATIONAL 
Nassau Motor Company Limited 
P.O. Box N-8165 
Shirley and Dowdeswell Streets 
Nassau 

LUCAS SERVICE’OVERSEAS 
LIMITED ? 
Bay Street Garage Limited 
Dowdeswell Street 
P.O. Box N3916 
Nassau - :-- 

. I, 

PERKINS ENGiNEs LIMITED 
Earthmovers Limited 
Wulff Road 
P.O. Box N4B94 
Nassau 

PETTERS LIMITED 
Earthmovers Limited 
P.O. Box 4894 
Nassau 2 

Bahrain 
,. -- 

CATERPILLAR OVERSEAS SA 
Ahmed & Essa Al-Jaiahema 
P.O. Box 535,7 * 
Manama 

B 

L. GARDNER &SONS LIMITED 
Abdulla Yusuf Fakhro 
P.O. Box 39 
Lulu Road .z 

. 

Manama 

KATOLIGHT LIMITED ” 
Mohamed Jalal & Sons Co. Limited 
P.O. 00x 747 
Bahrain 

I 

KIRLOSKAR OIL ENGINES 
LIMITED 

’ Salman A. Kaiksow 
P.O. Box 80 
Bahrain 

Cables: Bahtrac Nassau 
Phye: h309) X73-9701 , --. 

Cables: Nasmo 

rl 

Cables: Bay Stree’t Garage 
Phone: 86932,22664 

,- 

’ y 

Cables: Earthmovers 
Phone: 3-4343 

Telex: 1675 
.Cables: Earthmovers Nassau 
Phone: Nassau 3-4343 

,.Telex: 299GJ 
Cables: Bahar * 
Phone: 713-607 

Telex: 8211. GAC CH 
Phone: 53531 

“ f-9 
Telex: 8349 TYLHTL GJ 
Cables: Kaiksow 
Phone: 3735 .. 

. 



‘- * ,/-, 

-- 

*- 

’ 178 

KLOCKNER-HUMBOLDT- Telex: GJ 8212 
DEUTZ AG Cab&: Gray 
Gray MacKa,nzie.u~.~o:Ltd. _~ ,,., :. ,,,-,_ I?zna: 50804 - ? .q. 2 -,- -,.“j- 
P.O. BOX 210 

,-, ..y”-.-. .p--‘. -.L.~p..k .I .‘, < 

Bahrain ..-_ _. _ 

LEYLAND INTERNATIONAL Cables: Fakhro 
Ahmed & Abdulla Fakhro Phone: 5908,353l 
P.O. Bqx 39 >* I 
Bahrain s 

LUCASSERVICE OVERSEAS Telex: Gray BHN GJ 8212 
LIMITED Cables: Gray 
Gray, Gackenzje’& Co’Limited Phone: 53537 
P.O. Box 210 
Bahrain 

. 

NISSAN DIESEL MOTOR CO. LIMITED 
Y.K. Almoayyed & Sons ’ 
P.O. Box 143 * 
Manama 

PERKINS ENGINES LIMITED. Telex: 6215 GJ 
Yusuf Bin Ahmed Kanoo ’ Cables: Kanoo 
P.O. Box 45 Phone: 4481 ,F 
Bahrain , 

_-’ 
PETTERS LIMITED Cables: Bahworks 
Khalil M.K. Alsharif :Phone: 51730 1 
Bahrain Workshop ~ 
P.O. Box 404 
Manama >. 

.)’ ’ 
JOHN ROBSON (SHIPLEY) LIMITED * - d 
Y.K. Almoayyed & Sons 
P\O. Box 143 :- 
Bahrain ” 

., 

Bangladesh . i 

BRIGGS,& STRATTON Cable: Autoquip 
CORPORATlbN ‘: ---.--.Phanet-25J~~~-.--- __ ----.-.+--------. . ~. 
Auto Equip,nient \ 

, - -._--. --.. 

58, ti?~$‘~~i”~omrnercial Area 
Dacca 2 ~.‘ i 

, ‘3 
CATERPILLAR OVE$$E’AS SA Cab1 echaniral 
Greenland .Engineers & Tractors 
Co. Ltd. 
7 Shantibagh I 
P.O. Box 541 i h 

dacca 17 5 . ~1. ~~ ’ -. - ..~___ _ - ~~ 

DORMAN DIESELS LIMITED 
Hives Engineering Limited. 
P.O. Box 865 ., 
American Life’lnsurance Building 
4th Floor (Pent House) 
18-20 Motijheel Commercial Area 
Dacca 2 

KIRLOSKAR OIL ENGINES 
LIMITED 
Dacca Fibres Lirilited , 
125/A Motijheel Commercial prea 
Dacca 2 ’ 

, 
-- 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Deun-Bangladesh Limited 
31, Bangabandhu fivenue , 
P.O. Box 249 
Dacca 2 

Cables: Hives s 
Phone: 246183,246184, 

252867 

. 

Telex: 843 Dacfib 
Cables: Dacfib 
Phone: 282191/3 

- .-__.-s 

Telex: Res. 302905 
Cables: Deunmotor 
Phone: 280959,250279 . 

LEYLAND INTERNATIONAL , Cables: Macneills 
Mecneill & Kilburn Limited Phone: 256434/5>6 
PSL Building 
(Hotel Inter-Continental) \ 
P.O. Box 36 
Dacca 2 *. L 

! . 

LUCA+SERVICE OVERSEAS 
LIMITED 

Cables: Levatur 
Phone: 257226 2d868 

Levatus (Banglad.eshJ-Limited 
-~;l&L~a~~@%$i?$? ., - VW+--. ” _~ < _,~l ,- . . ,;.r 

104 Motijheel Commercial Area 
Dacca ! 

PERKINS ENGINES LIMITED Cables: Autoshez 
Shahnawaz (Bangladesh) Limite:d Phone: 245482,246011, ’ 
9/C Motijheel 246012 
Dacca 2 , 

PETBOW LIMITED ’ 
Blackwood Hodge (Bangladesh) Limited . 
P.O. Box.453 
Dacca 2 

PETTERS LIMITED Phone: 25 1217,25 3497 
M.E.T.C.O. 
(Machinery & Equipmeni 
Trading Co.) 
P:O. Box 541 
7 Shantibagh I II 
Dacca 17 - 

;\ : 

WHITE ENGINES Cables: Bazlool Co 
INCORPORATED Chittagong 1 
S.M.Bazlool Huq & Company Phone: 83838 
Hossain Chamber (2nd Floor) 
105, Agraba@ Commercial Area . * 
P.O. Bpx 350 
Chittagong 

a 
1 

Barbados 
’ , 

CATERPILLAR OVERSEAS SA Telex: WE258 
USI West Indies Limited Cables: Usiwil Bridgdtown 
Bosvigo L Phoqe: 6-5072 
Eagle Hall 
P.O. Box 178 
Bridgetown 

KOHL-~R_IN_IE’RNATIONA~ LIMITED 
...,-entral..~oun,,w. I;t,, .-_...-..._. __ ̂ _ ..“- .: ----.--:..- _...__._x_ x. _ __ 

P.O. Box 240 
Pierhead Lane 
Bridgetown. 

2’ 
LEYLAND INTERNATIONAL X Cables: Detco Barbados 
Dowding Estates & Trading Co. Ltd. Phone: 64697 
1372-I 376 Bay StrGet 
Bridg’etown 

& 

LUCAS SERVICE OVERSEAS c Telex:- 3ol~-~ - 

LIMITED Cables: Harrispn 
Harrisons Electrical Co. Limited Bridgetown ’ 
Lucas House 

Q 

Tudor Street ’ 
P.O. Box 304 
Bridgetown. 

I 

PERKINS ENGINES LIMITED 
Alstons Marketing Compa.ny 
Limited 

n P.O. Box 24 (Fontabelle) 
Bridgetown 

Cables: Wiljohn 
Barbados 

Phone: 931,43 93432 

PETTERS LIMITED 
-dry, Limited ’ ’ 

Cables: Cenfoundry 
--Phone: %436~~-~ 

P.O. Box 240 
Bridgetown I i 

Belgium 
I’ 
:: _. 

ALLIS CHALMERS 
SFiete AnonyFe Hilaire Van 
Der Haeghe E 
Boomsesteenweg 174 
82610 Wilrijk 

Telex: (3) 566 
Cables: VDH WIL b 

I 

i;,.= 

--/ 

m 



.BRIGGS &STRATTON 
CORPORATION 
S.A. Mertens & Straet 
50’-54”Ru’e’&Printemps 
1050 Brussels 

CATERPILLAR OVERSEAS SA 
Treco - Tractor & Equipment 
Company S.A. 
Steenweg op Brussels 340 
p-1 900 Overijse 

Telex: 11 071 
Phone: (91) 51 1233 

DORMAN DIESELS LIMITED 
Constructiewerkhuis / 

E Van Wingen PVBA 
Terneuzenlaan 23 
9000 Gent 

a.+’ 
--FORD MOTOR-COMPANY-- - 

LIMITED 
Ford Motor Company (Belgium1 S.S. 
P.O. Box 27 
82030 Antwerp 

-Telex: -31466 
Phone: .410080 

Telex: 25754 
Cables: Ametradexo a 
Phone: 102) 6486445 

(10Lj 

Telex: 23386 BRU 
Cables: Trecosa Brussels 
Phone: (02) 687-60-20 

L. GARDNER &SONS LIMITED Phone: 02/522.03.45 
Automobiles Miesse S.A. 
4244 Rue des Goujons 
Brussels 

y 
KLOCKNER-HUMBOLDT- Telex: beua Bru 21597 
DEUTZ AG Cables: Magirus-Deutz 
S.A. Magirus-Deutz N.V. Phone: 4656566 
12-l 4 Place de la Gare 4657178 ‘ 
Berchem-Ste-Agathe 
B1080 Brussels 

LEYLAND INTERNATIONAL Telex: 25159 Eritbe or 
British Leyland (Belgium1S.A. 22487 Flywheel 
1 Eggestraat Phone: 45833 
B-2800 Mechelen 

NISSAN DIESEL MOTOR COMPANY 
LIMITED 
Matermaco, S.A. ” 
710-718 Ch de Louvain 
Brussels 

r. .-. 

PERKINS ENGINES LIMITED 
Ets Hunter & Co. P.V.B.A. 
St. Bernardsesteenweg 858/864 
82710 Hoboken 
Antwerp 

‘t 7 

Telex: 31 95B Per&n B 
Cables: Perkhunt 
Phone: 031.27 39 70 

RUGGERINI MOTORi Sp.A 
Marine Motors Agencie; 
Verbindingsdok W.K. 12A 
2000 Antwerp 

’ WHITE ENGINES 
INCORPORATED 
Marine Motors Agencies 
Verbindingsdok W.K. 12a 
Antwerp 

Belize 

CATERPILLAR OVERSEAS SA 
R.H. Eyles & Sons Limited 
North Fro$t Street 
P.O. Box’8 
Belize City 

DORMAN DIESELS LIMITED 
The Belize Electricity Board 
P.O. Box 327 
Belize City . 

LEYLAND INTERNATIQNAL 
Belize Distributors Limited 
77 North Front Street 
P.O. Box 145 
Belize City 

bTelex: 31488 Marimo B 

, 

Telex: Marinmotor 
Antwerp 3 1488 

Cable: Marinmotors i 
Phone: (02) 15-73-53 

Cables: Eyler Belize 
Phone: 2369 

. 

Cables: Electricity 
Phone: 3464 and 2141 

Cables? Distribution 
Phone: 25OQ,2501,2514 

^ 
c, 

LUCAS SERVICE OVERSEAS 
LIMIT 

T Belize istripdtors Ctd 
77 North Front Street” -‘*’ .. 
P.O. Box 145 4 
Belize 
t 

PERKINS ENGINES LIMITED 
Hofius Limited 
P.O. Box 226 
19 Albert Street 
Belize City 

* 

Benin ’ 

CATERPILLAR OVERSEAS’SA 
Sager A.O. 

,B.P.33 -.-.~__ _. ._ : ~~ .~ 
Coto”ou n 

LEYLAND INTERNATIONAL 
Cie Francaise De I:Afrique 
Occidentale 
Agence C 
P.O. Box 
cotondu 

4 
i 

PERKINS ENGINES LIMITED 
Sogre-A,0 - 
B.P..33 I 
AkpakpL 

j I 

Bermqda 

BRIGGS & STRATTON 
CORPORATION 
Masters Limited 
Front Street 
Hamilton 

KOHLER INTERNATIONAL 
LIMITED 

-Ihe Bermuda Motor & Cycle 
Accessories Co. Ltd. 
P.O. Box 1005 
Dundonald Street West 
Hamilton 

LEYLAND INTERNATIONAL 
: Pearman Watlington & Company 

‘p.0. Box 840 
Hamilton -” 

LUC,AS SERVICE OVERSEAS 
LIMITED 
The Bermuda Motor & Cycle 
Accessories Co. Ltd. 
The Lucas House 
P.O. Box 1 OC5 1 
Hamilton 

PERKINS ENGINES LIMITED 
The Bermuda Motor & Cycle 
Accessories Co. Ltd.. 
P.O. Box 1095 
The Lucas House , 
Hamilton 

. PETTERS LIMITED 
Burland Conyen & Martiea 
Limited 
P.O. Box 292 
St. John’s Road 
Pembroke 

n. 

Bhutan * 

KIRLOSKAR OIL ENGINES 
LIMITED 
Tashi Commercial Corporation 
P.O. Phuntsholing 

Cables: Distribution Belize 
Phone: 2500,250l r 2514 

Cables: Hofius 
Phone: 2231/Z 

> 
a 

Telex: 5232 
Phone: 31 33 59 - .-’ 

Cables: Senafrica Cotonou 

., r. 

.Telex: Ergenep 232 
Cables: Gastonegre Cotonou 
Phone? 23-77/23$,6/33-18 

Telex: 3430 I 

Cables: Mastand Q \ ,_ 
Phone: 54321 I 

i 

Telex: 3246 ,.\ 
Cables: Triton I 
Phone: 809-2953232 \ 

/ 
, 

Cables: Accessories 
Phone: 50736 j( 

I ,,‘j 

Cables: Accessories 
Phone: l-3186 ’ 

Cables: Burlandco 
Phone: Z-2067 

Cables: Tashi 
Phone: 63 



/ 

‘,,Bolivia 

BRIGGS + STRATTON ~ 
CORPORATION 1 
Hansa Ltda 
Cajon Postal No. 1402 
La Paz 

CATERPILLAR OVERSEAS SA 

International Machinery Co. 
(Bolivia). S,A. 
Casilla 852 
La Paz 

*, 
DORMAN DIESELS LIMITED 
MacDonald & Co. (Bolivia) S.A. 
Casilla 879 
La Paz 

KATOLIGHT LIMITED 
Cablebol 

’ P.O. Box 394 
Cochabamba 

KLOCKNER-H’UMBOLDT- 
DEUTZ AG 
Hansa Ltda. 
Muado 
esquina Yanacocha I _ 

Cajon Postal 1402 
La Paz 

.,! 

I 

Tglax: RX 5261 
Cab& ‘Hansa 
Phone: 54426 -: 

0 

Telex: 5227 +* 
Cables: lntermaco 
Phone: 40972,53787 

Telex: BX 5262 
Cables: Donal 
Phone: 64 380-l -2 

’ I’ 

Telex: BX 526 
Cables: I Hansa 
Phone: 54426 

1 

c 

KOHLER INTERNATIONAL LIMITED . 
Tecna Limitada 
Casilla 4360 

-- 

Avenida Montes 437, Esq 
Batallon llimany 
La Paz 

LEYLAN,D INTERNATIONAL 
Linale & Weiss SA. 
Avenida Montes 603/605” 
Castilla de Correo 216 
La Paz 

-1 
Cables: Linale 

1 

9 

LUCAS SERVlFfiERSEAS d Telex: 5261. . __., - 
-LITvlIIT-E-P ’ r-____--_... Cabl,&-RaKsa- 

Hansa Ltda 
’ 

Phone: 54425,54445, 
Cajon Postal 1402 53661 
Calle Mercado Esquina Yenococha. 
La Plaz 

I 

-iG 

NISSAN DIESEL MOTOR CO. 
LIMITED 
Compania Comercial lndystcial 
Bolivia 
P.O. Box 954 
La Paz 

PERKINS ENcilNEs LTD Telex: 3560009-5311 
S.A.C.I. ISucsj De Simon F. Bedoya Cables: Saci * t 

lngavi 1058 Phone: 55114-53706-55075 
La Paz \ 

1 . 

PETTERS P~MITED Telex: ITT 3569009 
Sociedad Anonima Comercial Cables: Saci 
Industrial Phone: 55075,55797, 
Calle lngavi 1058 53706 
Casilla 346 
La Paz, 

WHITE’? GINES 
INCORP RATED -’ 

Casill d 
Martin Y Cia S.A. 

467 
La Paz 

Telex: Mahin BX 5269 
Cables: Martin 

f 
i 
--;‘J 

Botswana e 
,I’ 

CATERPILLAR OVERSEAS S.A. Telex: 212BD 
Botswana Earthmoving Machinery Cables: Tractors 
Co. (Pt~j Ltd. Phone: 547 
Dumela Industrial Sites 
P.O. Box 137 I I 
Francistown 

‘1 

/ 
-i 

‘. 

BRIGGS & SYRATTON 
CORPORATlqN 
Borghoff S/A p 
Rua Riachuelo 243 
Caixa Postal 6.19 
Rio de Janeiro # 

CATERPILLAR BkAilL S.A. 
Av. das Nacoes Unidas 1516 
Mail address: Caixa Postal 

’ 8239 01 .ooo 
Sap Paul0 SP ” 

DORMAN DlESELS,LIM!lTED 
Cobrel Maquip S.A. 
Comercio e Engenharia 
Avenida Rio Branco 138 
7th Floor Eiozano Simonsen 
Building 
Rio da Janeiro 
ZC-21 CE P2OOOQ 

FORD MOTOR COMPANY 
LIMITED 
Ford Willys Do Brazil S.A. 
Caiya Postal 8610 
Sao Paul0 

0 

KLOCKNER-HUMBOLDT- 

DEUTZAG I 
Otto Deutz S.A. 
Motores e’T+atores 

Mailing address’ 
Caixa Postal 841 
09700Sao Bernard0 do Campo 

1 

Cables: Borg’magneto 
Phone: 2423720 

Telex: 391-21132 
Cables: Caterpilar-SP 
Phone: 247-l 011/5919/ 

- ,110o 

Telex: (38) 31505 Boznes 
Phone: Rio de J 2241422 

Phone: 63-51.54 

Telex: 114179 Deut BR 
Cables: Ottodeytz 

KOHLER INTERNATIONAL 
.  

LIMITED -.--_-:.:. 
-Eximpoort;lmportacao-e . ‘~ 

- 
---- .- - _ _- 

Exportacao Ltda 
P.O. Box 76 
Rua Marechal Deodoro 75-A Sala 10 
Manaus 
Amazonas 

LEYLAND INTERNATIONAL 
Philippe Daou S.A. 
Rua Marcilio Dias 134 
Caixa Postal 2.54 
Manaus ’ J . 9.1 

LUCAS SERVICE OVERSEAS 
LIMITED 
CAV do Brash S.A. Ind. e. Corn. 
Rodovia Raposo Tavares ’ 
Km 30 
Cotia,Sao Paul0 , 

Telex: 112:412 
Cables: Lu&brasil and’ 

Vanteri 
Phone: 21117576 . 

I 

PERKINS ENGINES LIMITED 
Motores Perkins S.A. 

‘Caixa 

P 

ostal 30 028 c 
Sao P ulo 
CEP 09700 
Estado de Sao Paula 

I 
PETTERS LIMITED :’ 

IMbto, lmportadora 
P.O. Box 94 
Fiee tone 
Manaus 
Amazonas 

Telex: 114013 
Cables: Perkoil 
Phone: 448-1499 

Telex: ‘922188 Moto BR 
Cables: Motoimportadora 
Phone: 25060 27009 

VOLVO PENTA 
Carbrasmar S.A. Ind&tria 
e Corn&i0 
Av. Brasil 14936 
Caixa Postal 1449 
Rio De Janeiro 91 

i / 

Telex: Public Booth = ] 
031903 for if 
&bras&es ’ 

Cables: Carbrasmares 
Phone: 308830 

1 . 1 308955 

.’ 1, j . 



British Virgin Islands 

PERKINS ENGINES LIMITED 
‘Diesel Marine Supply (Tortolaj 

Limited . 
P.O. Box 61 

F’ 

Brunei 

CATERPILLAR OVERSEAS SA 
Tractors Malaysia Berliad - ’ 
Jalan Setia DI-Raja 
P.O. Box 268 
Kuala Belait 

z 
LEYLAND INTERNATIONAL 
Champion Motors (Singapore). 
Pte. Ltd. B 
P.O. Box 627 
31 Leng Kee Rofd 
Singapore 3 

-. 

LUCAS SERVICE OVERSEASSA 
Far East Motors (Pt.) Lid 
54 Orchard Road 
P.D. Box 2697 
Singapore 9 

-* *,.z 

Bulgaria ‘\ 
‘1 

.‘k’ .+ 

DORMAN DIESELS LIMITED * 
;. 

Telex: 95531 Guastelex 
:9 

*Guest Industrials Limited SVKSS 
Engineering Division Cables: Guestind Sevenoaks 
Tubs Hill House Phone: Sevenoaks 59311’ 
London Road 
Sevenoaks 
Kent 
U.K. # .- 

* - . 

Phone: 42268 

. 
Telex: RS 400 (for Champ- 

motorsr* 
Cables: Champmotoy 
Phone: 2836&r “‘^ 

D ._ 

,; A,! ’ ‘<, .;i- 

Telax: 21772 Wearnes 
Cables: Ignition ” 
Phone: 32834118 

’ 

PETTERS LiMITED 
lnterpred f$rin 

Telex: 284 BG 
Phone: 87.14.41 

&&. t .).. .-L._n 

; 

Burundi 

CATERPILLAR OVERSEAS SA Cables: Chanusa 
Chanic Phone: 3284 
B.P. 930 . , 
Bujumbura 

‘? 
:_ ,. (.. . 

LEYLAND INTE~NbTlONAL Cables: Broche 
Compaghie De ,L?Afrique Orientale Phone: 2692/3 

, ‘Old,East’ S.A.R.L. 
BP. 330 6 
Bujumbura 37 

Burms : n 

ALLISCHALMERS Telex: Ubmeic BM 2005 
Myanma Export Import Corporation Cables: Myanagent 
(Agency Division) 
77/91 Sule Pagoda Road 

Phone: ?3420,18!64 

P.O. Box 464 
Rangoon 

, d 

CATERPILLAR OVERSEAS SA Telex: HX3305 CFEL 
Caterpillar Far East Ltd. Cables: Catfareast HKG 
P.O. Box 3669 
Hong Kong 0 

DETROIT DIESEL ALLISON Telex: 31476 - 
Blackwood Hodge Group Cables: Suntrect ’ L 
Services Ltd. Phone: 6664-61111 
Hunsbury Hill Avenue 
Northampton 

’ Nti4 9QT 
0 

, B 
U.K. 

. 1 
T 

I’ 

I’ 

‘:_ \. c , 
1 .kF 

DQRMAN DIESELS LIMITED’ 
’ Myanma Export Import Corporation 

(Agency Divi;‘ionj 
77779 Sule Pagoda Road 
P.O. Box 464 
Rangoon 

Telex: 
Cables:, 
Phone.: 

Ubmeic BM 2005 
Myanagent Rangoon 
13420.‘18164 

KLOCKN-ER-HUMBOLDT- 
DEUTZ AG 
M’$nma Export Import 
Corporatiqn 
(Agency Division) 
77-91 Sule Pagoda R’oad 
Rangoon P...$ 

\ ,, Telex: Ubmeic BM 2005 
1 Cables: Myanagent Rangoon 

Phone:.: 13420 18164 ,’ 2 

\ 

I 
‘\ h 

LEYLAND INTERNATIONAL 
Autocars (Burma) Limited 
55 Barr Street 
P.O.tBox257 -, 
Rangoon D 

‘1 Cables: Autocars 
0 

i. :; . . . 

\’ ’ ..L 

LUCAS SERVICE OVERSEAS 
LIMITED 

ir;e!lex: 201; * 
Cables: Myanagent . 

Myanma. Export Import Cor&atioqP~one: 11258 
(Agency Divisiqnb - I 

77191 Sule Pagoda Road 
Rangoon j ‘. I ’ 1) 

PCRKINS ENGlNiS LIMITED 
, Myanma Export & Import 

1 , Corporation ‘; 
\ (Agency Division) : ” 

P.O. Box 464 
77/91 Sule!Pagoda Road 
Rangoon 

‘t 

Telexi VBMEIC BM 2005 
Cables: Myanagent 
Phone: Rangoon 134&l, 

\ 

18164 r 

1 

‘WHITE ENGINES 
INCORPORATED 
Dodge 81 Seymour 
XM World Trade IncoTorated 
Ona World Trade Center 
Suite 4501 
New York ! 0048 
U.S.A. 

Telex: 232886 
Cables: Eximco Newyork 
Phone: (212) 432-5266 

Cameroon ’ 

.; CATERPILLAR OVERSEAS SA 

f‘ 

S.H.O. Cameroun Departement 
Tractafric 
B.P. 4017 
Douak 

Telex: 5217 KN 
Cables: Tractafric 
Phone: 424083 

DETROIT DIESEL AL’LISON 
Division Matforce Diesel 
C.I.A.C.A.M. 
P.O. Box 4025 
Doua!a 

Telex: 842650043 Paris 
France 

Cables: Nig&-frin Paris 
8 France 

Phone: 256-72-00 Paris 
France 

.DORM.AN DIESELS LIMITED 
Paterson Zochonis & Co. Ltd. 
P.O. Box 4069 
Avenue R Poincare 
Douala 
KLOCKNE,R-HUMBOLDT- 
DEUTZ AG 
Valcke Freres 
Untervertretong: Dacam 
Route du Docteur Jamot 
B.P. 4028 ’ 
Dokala -., % 

, . 

LEY’LAND INTERNAilONAL 
Paterson Zochonis 81 Co. Ltd. 
B.P. 4009 
Douala 

Telex: .-,5207 A/B Zochonis- 
,&-DLA i 

Cables: Zochonis 
Phone:“421 8-W 

/ :. 

Cables: Zochonis Douala 

: , 

/ 

I 

+ . 

. ‘I 

LUCAS SERVICE OVERSEAS . Telex: ,632O ’ . 
LIMITED Phone: 42.46.66.42.31.81 0 
S.O.C.O.M.I. 
P.O. Box 4025 

L 

Douala 

L 

i ‘,I, ’ 

. 
--- 



PERKINS ENGINES LIMITED Te’lex: 5272 ’ 
Socomi ” Cables: somatin 
Rue Jarnot Phone: 42.35.40 
B.P. 609 
DOllala 

a 

Canada 

BOMBARDIER-ROTAX GmbH 
Bombardier Limited 
Valcourt 

JOE2LO 

CATERPIL’MR OVERSE&j SA 
Caterpillar of Wnada Limited 
1550 Caterpillar Road . 

.Mississauga 
Ontario 

Telex: 5832550- 
Purchasing Dept.‘, 

.,5832551 - 
Research Dept.’ ’ 

Phone: (514) 532-2211 
I” 

Telex: O&961149/961 151 
(from U.K.) 

Phoge: (416) 27.$I-i3903. 
qi . 

DORMAN DIESELS LIMITED Telex: 06-96754’2 ! , 
Ruston Diesels Limited 
2 Paxman Road 

Spares’Depot 
, 06-967721 

Etobi,coke 
Ontario 
M9C 1 B6 

Cab!-: Ruston Toronto 
.( Phone: Toronto 622 

3@0/3’ (Area 
Code 416) 

FOd,d M,OTOR ,,$A,, Telex: 
LIMITED ’ Phone: 
Ford Motor Cornpant of 
Canada Limited 
Industrial Product; Dept. 

9 

National Parts Dept. .‘, 
8000 Dixie Road 
Bramalea’ 
Ontario 

0229161 
459 221p 

,.i- 

L. GARDNER & s’QNS LIMITED 
\, 

, 
Nestern Diesel Sales & Manufacturing 
Limited il 
25 \/ictoria Drive 

“. 8, 

/ ’ 
‘,, . 

Vancouver B.C. * 
1. 

<LOCKNER-HUMBOLDT- 
IEUTZ AG 

,_ Telex: 5-826776 - ‘\\ 

Ieutz ‘Diesel (Canada) Ltd. 
Cables: Air,djesel MTL’ . 

- Phone:’ 3-826776 , ‘, 
30 Montee da Liesse is 

Jlontreal 1 I - .s 

luebec H4T 1 tj4 . 
\ c 

-EYLAND INTERNATIONA’L Telex: 061 8678 
British LeGland Motois Canada 
.irnited 

Cables: Leymotcan- ’ 

‘.O.J3ox 5033 
Burlington 

Phdne: (4!6) 6328040 
445 Faiiview Street 7: 
lLrlingion ’ c: 
Ontario L7R 4A3 . i. c1 1 

-UCAS SERVICE OVERSEAS Tele’x: L&s Tor , 
-IMITED 06~9665k2 L. 
-oFas Industries Canada Cables: Lucdpares Toronto 
\u:ofnotiwz E=quipmentCDivision 
e Bockland Boulevard 

Ptipne: 4164913520 3 . 

k 
,&$dak : *,. 

., II 
I: 

h,~\~@“2J ‘R9 _. ,,:. = ‘r . i 
s-;p. . . j .: ” 
~ERKIIWENGI.NES LiMi~~ti ’ Telex< ~221’;25 5 
&!&s’E&nes?ZanBda’:Lfd * . 
,-Meridian oa& ‘- -y : 

Cable‘s: Perkoil Toronto 

p- 
,I Phone: 677/4960 

;;;.$b’, f --..-‘4 . -$. Q 
I’ 

% . . _ “i. -” 

~TTER~‘L~MITED 
.,. _. : 1 

cona Electric Limited 
:;a ;~;‘~\pbor+! 403433;7779 
+..* > o .- > 

950.75th A&&e 
$1 

dmonton 
- ’ : u* . , y I * I _ 

*‘ 3 

Ibe’tia * d =‘\ -3 < 
: :y” 

‘I! ,. , 
,_ ‘- 

c \’ ,, 1’ II_ 

OLVb,PENJA .’ 
“ i’ 

tla+lar Company Lim’ited 
Telex: 069636@0 

J &rthline, Ro&’ 
Cables’: Attaspolai 
Phons /757-5131 

0:30x 160 , 

won,y 374 .’ 
’ ; 

u 

ny9 
;, ‘. 

s )I. : *, 
2, 

b:,. l..l, ‘I. ii. 
‘_, .: : ‘r _ 

I ,‘;’ 
‘(‘, . 3, 

. . . ..L- ‘:. i ,,_ 
-, :. :: .- .: 

‘? ;,. ‘i ‘L ‘!I 

Canary islands 4 
bETROlT DIESEL ALLISON 
Miquel Ortega S$. 
Carlos MauAcio Blahdy 
44-48 Las Palrrias de Gran Canaria 

e 

DORMA&I<SE;S LIMITED 
Blandy. Broth,ers Y Cia S.A. 
Apartado &. 176 
SantdCruz dk Tenerife 

3 

Telex: 22456 Madrid”Spain 
Cables: Mitega Madrid Spain 
Phone: 20.13.35 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Tallereq Venequeras 
C/Gordillo, s/nQ 
Espig6n del Castillo 
Puerto de la Lur 

Telex: Ten92341 B,lande y 
Cables: Blandybros 
Phone: 2264.40/4 

4 -* 

Phone: 263615. 
261858 

! 

L.EsYLANQ lN+ERNATlONAL 
‘Eilandy Brothers & Co.&.A. 
Leon Yd;astillo 535 
P.O. Box 24 

_ 

Las Palma: , 
A 

+RKINS ENGINES LIMITED 
Blandy Brothers Y Cia S.A. 
Carretera del Rosarjo 
Km.5 TACO 
Santa Cruz de Tenbrife u 

RUGGERINI MdTORl SpA 
lnesa S.A. j 
lmeldo Seris 51 alto 
Santa Cruz de Tenerife 

.I _.- 

Cables: Blandy Bras. ) 
Las Palmas 

‘Phprie: 26.33.404 

Telex: 92341 Blan-E 
Cables: Blandybros 
Phone: 22644015.. 

. .” 
“* 

. 
- 9 . 

VOCVO‘P;N+A ..G Cables? Macmor * Macmor . S.A. 
Phone; 25 30 Edificio Doramas,- 44,25 09 65 

25 43 89. Avda de Escaleritas Num 70 02,2532 

Las Palmas de Gran Canaria .I. P 
1 , . 

B ‘; 
I. ‘> - , 1‘ 

-. ,I 
Gape Verde c . . * 

3 n 

:“dTERPILLAR OVERSEAS SA’ Telex: 12778 
Sociedade Tecnica de Equipamentos Cables: Stetra Saca’vem 
? Tractors S.A.R.L. Phone: 251-1011 
4partadZ1351’ 
Lisbon 
‘ortugal I 0 ” 

*> 
-EYLAND IN;ERNATIONAL 

* : 

:. De Vasconceloj’lHerdeides) Ltda 
Cables: Ta’mu Praia ,- .“’ 9 

,! 
Zaixa Postal 4 ” . .I . _) 

‘raia v 
:ape Vebde Islands .a. .’ 

. . - 
a, /’ ‘. ” 

- . 

Centra.l African’F$public 

ZATERPILLAR OVWEAS ;A 
j.H.0. &e-ntrafrique bepiirfement 

felex: 5252 (014) 
Cables: Tractafric ’ 

Traitafric 
3.P. 959 j 

( Phone: 24 0 

3anguj * 
ab 

’ 
‘0 

0, , 
i “. n 

-EYLAND INTERNATIONAL , 
jIMA Service Autos 
3.P. 820 ~ . b . 0 
3ar?gui. * 

. , j ,- e 

‘ERKI.NSzNGINES LTD. 
;omecaf 

_ Telex: Penteco 5228 ,. “* 

I.P. 294 ’ * 
Phone: 27.63 

” .f 

langui I 
._ *e 

3 
.d Q* 

* I. ‘r 
0 .~ B,’ a 37 



DETROIT DIESEL.ALLISON 
Nouvelle Societe CommeJ?iale.du 
Kouilou Niari 
P.O. Box 476 
Fort Lama? 

LEYLAND INTERNATIONAL. 
SCOA Service Autos 
B.P.,474 
Fort Lamy 5 

LUCAS SERVICE OVE?ASEAS 
LIMITED 
Tchadis Au& 
B.P. 474 M’Djamene * , 

:$ER;$,ENGINES LTD.’ 

P.O. Box 476 
Fort Lamy 

II , 

Chile 

ALLiS CHALMERS ’ 
SALFA S.A.C.L. 
Avenue Rondizzoni 2130 
Casilla 1089 a 
Santiago 

BOMBARDIER-ROTAX GmbH 
Fabrica de Cerraduras i 
y Candados POLI 
Casilla 129 
BUI” 

Bi31’GGS & STRATTON 
CORPORATION 
Lanz y Cia Ltda 
Casilla 16389 - Correo 9 
Santiago 

e~,s~e~~,,,,,v,RsEAs sA 

Agustinas L Esquina Amunategui 
Casilla 99-D 
Santiago 

DETROIT DIkSELALLISbN 
Jaras y Cia Ltda. 
s ucesorescle Raul Jaras Barros 
y Cia. Lt&. 
Av. Baron de Juras R&es 5250 
P.O. Box 10114 I ” 
Santiago 

‘DORMAN DIESELS LIMITED! 
Clg Minera y Comerclal Sali 
‘Hochschlld . 
Casilla 3127 
Sa”tla$ ‘q. 

KLOCKNER-HUMBOLDT- _ 
DEUTZ AG 
Esttidiantes 150 
(Loreta Altura 400) 
Portugal 160 
Casilla Correo 2116 
Santiago r_ 

,dz 

K~HLER INTERNATIONAL 
Distrlbuidora lnhustrial Y Agricola 
Del Sur A. 
P.O. Box 16p5 
$a” Antcow 1625 : 
Santiago 

., a. LEY’kAND IN $&NATIONAL ’ 

Cables: Unasedec 
Phone: 2800 

’ -. 
9 

Telex: 5241 ,,- 
- Phone: 2664 ’ ’ 

Telex: 5210 
Cables: Sedec . 
Phone: 28 07 

Telex: 3520063’ 
Cables: Salfa 
Phone: 93031, 93032, 

93033 

Telex: 40637 CL 
Cables: Lanz , 
Phone: 740673 \ 

Telex: 392.40588 
Cables: Gildemeist ,’ 
Phone: 82525 

Telex: Jarasca SG0334 or 
RCA 332334 

Cables: Jarasca 
Phone: 777.807 

v 

Telex: Pyblic Booth 
Santiago 260 - for 
Sali Hochschild 
Section Equipos 

Cables: Hochschlld 
Phone: 713118 

Telex: Sgo.369 // 
Cables: Socoa 
Phdye:, 770475 : 

“i .. . . 

V‘ 
: c. 

..~. ,-- . . . 

i J 

Cables: Echev li 
1 Jawer Echevefii&Y cia Saci 9 - 

Avda Sdn crancisco 121 0 
Sar(tiago 

/y’ 
,. J- 

LUCAS SERVICE OVERSEAS S.A. Cables: Blandford 
Servicio Lucas-8landfordS.A. Phone: 711420 
General ‘Mackenna 1138 
P.O. Box 4D 
Santiago 

Y 

PERKINS ENGINES LTD. Telex: Cummchile SGO 
Distribuidora Perkins Chilena Ltda 260 for Perkchile n 
Avenida Espana69 Cables: Perkchile 
Casilla 14931 Phone: 82?13/4/5 
Santiago - 1 

PETTERS LIMITED 
E. Thurston & Cia Ltda 
Avenida Gral Buines 204 
Casilla 9032 

-‘Santiago 

Telex: SGO 260 
Edplumpton 

Cables: Edplumpton 
Phone: 66476 

VOLVO PENTA 
Divolvo S.A. 
Echaurren 11 esq.‘Alameda 
Casilla 14085 
Santiago 

WHITE ENGINES - 
INCORPORATED 
Albert0 Grunwald 6. 
Casilla 9931 
Santiago 

_. 
Telex: SGb-260 (with 

address) 
Cables: Divolvo , 
Phone: 68530,82174, 

80QOO 

Phone: 94& ’ 

China 

DORMAN DI,ESELS LlMlTEb 
Biddle Sawyer & Co. Limited 
32 St Mary at Hill 
London EC3R 8DH 
U.K. 

’ r 
Telex: 887971 Bidroufplat 

‘>~, 

Cables: Bidsawva London 
Phone: 01;623 9333 1 

* ._. ‘ 

L. GARDN’ER *& SONS LIMITED Tele;: Dodco HX 3204 
.Dodwell & Co. Limited Phone: H237011 
P-0. Box 36 ii 
Hong Kong . 

LEYLAN’D INTERNATIONAL Telex: 28266/28221 ’ 
BiddIe Sawyer & Co. Limited Cables: Bidsawya 
Plantation House Phone: 01-623 9333 
Mincir)g Lane Lo”do? EC3 

U.K. 

.__ ._ .._.-..- .- . ,-.-‘._. .“-.I, ; 

Colombia , yi : _* , ’ s , - 
ALLIS CHALMERS 
Colombiana del Carib&.A. 

-F Tel&x: 044.676 Holunie’ 
1 ,’ Phone: 47-q l-1 2, 47-7.4-28. 

(Colcaribe) > 

Carrera 43 No. 12.8.6; -. 
47-25-72 

” a 
Apar.tado Aereo 803 17 . 
Bogota s 

;, ,’ 
I 

e 

‘r 

riRlGGS & STRATTON Cables; Larco ‘I 
CORPORATION Phone: 419481 D’ 
Larsen, Vargas & Cia Ltda , 
Apartado Aereo 5199 

1,. 
” 

Av.5 Nb.9.30 d 
Bogota 

‘. 

CATERPILLAR OVERSEAS SA -Telex: O&7O41’ 
General Electric de Colombia S.A. Cables: C&olsa *. 

” Km 7 Carretera a Bosa 
Apartado Aertlq 3644 y-6%9 

Phdhe: ‘684020.384032: , 
304452,704 ; 

Bogota -i . 
‘,’ , 

DETRQIT DIESEL ALLISON Telex: 396&l4887 . 6. ;, 
Motores S.A. ‘ 
Avenida Las Americas 3’gA-95 . 

’ Cables: Motores 

Aoartado Aereo 80040 
,?Phone: 693O.66 

Zbna Postal No.6 
Bogoia l 

1 .-. 
,:>; v- -- 

n . 
c 

DORMAN DIESELS LIMITED Telex: Bog 44675 
Tracey & Compania S.A. . 
Apartado Aereo 3597 

. Cables: Tracey ‘. - 
Phone: 43.94.72. 

Gall~13 No. 23-69 x-7 
Bogota 



FORD+OTOR CO. LIMITED 
CI 

Mr. S&wart . 
n % 

Calie 19 No.730 - _ 
Room 807 k * 

KATOLIGHT LIMITED 6 
Electrointerandina Lt& 
Apartado Aereo 1237 
Bogota 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Held & Cia S.A. 
Edificjo de la Balsa 
Calle 14 No. 8-79 
Oficinas 718 
Bogota’ ” 

KOHLER INTERNATIONAL 
Boza & ,Cia Ltda 
Carrera 13 No. 16-66 
Bogota 

LEYLqND INTERNATIONAL 
Praco .Limitada’ 
Calle 13 No. 3236 
Bogota 

LUCAS SERVICE OVERSEAS 
LIMITED 
Laboratorios Electra-Diesel Ltda 
Calle 47 No. 43-70 
Apartad$,Aereo 21-26 (Airmail) 
Barranquilla 

6 * 
i ” 

F 

B 

T&xi- 44785 ’ 
Cables: ‘Pluto 
Phone: 41420?,4160% 

Cables: Praco 

! t 
Cables: Eldiesel 
Phdhe: 25150,23284 . , 

P ’ 

I_ 

PERKINS ENGINES LIMITED 
D’ 

Casa lnglesa Ltda 
Cables: lvor 

Via 40 No.53.59 
Phone: 12072, 15019, 

ApQrtaddAe$o No. 13 (Airmail) 
11810”11 

* ’ 
Barrayilla T. 

PETTERS LIMITED 
C.J. JaGobsthal 
Resident Regional Executive 
Apdo’Aereo 91105 Chico 
Bogota 

’ Cables: Tecdiesel 
Phone: 567662 

. 

RUGGERINI MOTORI SpA 
lndustrias Forestales S.A. ’ d 

Apartado Aergo 53039 
Bogota 

A .I 

WHITE ENGINES Telex: Holo Co 44676. 
INCORPORATED Cables: Corema ’ 
Corporacion.de Repuestos y 
Maquinaria Ltds 

Phone: 69-5603’ 

[Corema Ltda) 
. 

-A 
Carrera 30 No. 22C-19 * z 
Bogota 

, \ 

Coiiga 

CATEFPILLAR OVERSEkS SA 
StH.0. Congo . “ 

Telex;, 8217 (014) : 

Dipartement Tractafric 
J cables: Tractafric 

B.P.%97 
Phone: 286?, 286; 

‘ointe Noire s 

DETROIT DIESEL ALI’I~~~I C.I..,I. 
,--LI--. c,.,.,: ’ 

;Oci&te’Commerciale D 
cau1.z.. clLr\,Y _ 

” Phnnn. ‘I%(,, .._..I. -- 
<ouilou NiariCongo 
‘.O. Box 34 

&zzavilleC i, <. (L , c .r c 

<LOC’KNER-HUMBOLDT-- ’ Telex:, 8201 D 
IIEUTZ AG Cables: Davum 
Iavum Outre-Mer I _, Phone: 2593/4 
3.P. 691 
‘oiilte,Noire 

: : ) : 
? . ’ 

-’ ~ , -3. I) “‘ 

b -0 : - 
i , 

LEYLAND INTERNATIONAL Cables: Sinafrica 
Cie Francaise De L’Afrique q 
Occidentale 
Agence Centrale 
B.P. 247 
Brazzaville 

-5 
,, l+AS SERVICE &&SEAS ” Telex: 403 

LIMITED 6. * Cables: Sedec 
Matforce D‘ el (Div. of SCKN) 
EP. 146” 1 

Phone: 28-01.28-05 ’ 

P&te Noire 
i ,> 

PERKINS ENGINES LIMtTED Telex: 5254 KG 
b 

S.A. Pierre Gonthier _il 
M.&hanique G&&ale’ 

Phone: 29.09 

B.P. 205 .a 
Brazzaville . $ 

. ‘a 
c 

, 0 
. . 

Cook Islands . 

LEYLAND INTERNATIONAL Telex: Citco RG 2013 
The Cook Islands Trading 

; 
Cables: Donald 

Corporation Ltd.” 
‘P.O. Box%? 
Raratonga - 

- , 

Costa Rica. : L L\ 
ALLISCHALMERS , , T&x: 2244 
Tractomotriz S.A. C%bles: Tiactosa San Jose 
Awnida IO-Calle 36 2244 Phbne: 22.48.94, 
Apartado 10255 22.49.94 
San Jose 

= 

-&RIGGS &STRATTON 
CORPORATION 

- Cables: Zitro 
Phone: 22.43’.07 _ 

Ortiz’& C$ Ltda 
Apartado 4194 
San’Jose. , 1 . . -. 

CATERPILLAR OVER&AS SA 
Machinery & Tractors Ltd. 

Tel&: C.R.110 _ 
Cable;: Matra 

La Uiuca ‘Phone: O-6 I 21.0 . 1 
P.O. Box 426 ‘? 
ST” Jose 

DET&lT DIE&L ALLISON’ Telex:’ 3032244 
Tractomotriz %A. 
Apartado No. 10255 ” ” 

Cables: Tr&tosa 

San Jose H 
Phone: 2?4894 :,: 

* 4 > .’ r 
7- 

DORMAN DIESELS 6JMIwD I Cables: Aceinca 
Aceinca itda ‘.( ., ‘i,,\ 
Apartado 203 - “‘&.z.~,~~ , 

Phpne: 61.01’.28 
I 

.> /- 
Puntarenas ‘: , 41 __ i 

‘. - 
~. 1,) 

.>< 
KATOLIGtiT LIMIT’ED n ,’ ’ _y 
Equipos Nieto S.A. 
Apartado 1353 

* /‘.‘.b 

S’an Jose ,~ . . 
L 

KLdCKNER-HUMBOLDT- Cables: Amrhein 
DEUTZAG . Phone: 229188 il 
Franz Amrhein & Co. Limited * 
FACO- 

h 
: 3 

A,part+o 1766 , 

I 

IONAL Cables: Kohlerint ’ 
*I 

Phone: 25.94.10,74.13.71 
’ i ._.- 

San Pedro Montes Fe Oca 
S&-nndose I c 

LEYLAND INTERNATIONAL, 
Au”fo&tiropeos S:A. 

Cables: ’ Autoro i-- --‘j-- 
,, d 1’ . 

P.O. Box 10030 * ‘,.. 
Paseo Colon v Calle38 

Q 
1’ 

San Jose 
, . ” : 

\ 
,,I, ;! 

,:. _ 

a* 
d 

.-\ ‘- ..) 

. . . . 

! . 
,J 

‘, ,;.’ l&c ,,* 

.+“:* ’ ’ ( y *- .;. .: 
i 



LUCAS SERVICE OVE,FiSEAS 
i LIMITED 

Electra-Diesel Ltda 
Avenida Central 
Calle 19/21 
P.O. Box4112 
San Jose 

NISSAN DIESEL MOTOR CO. 
LIMITED 

F 

Autopista General Canes 
Apartado 10223 
San Jose 

‘PERKIN 
Almacen 
P.O. Box 
San Jose 

INES LIMITED 
a S.A. 

PETTERS LIMITED 
Ferreteria Miguel 
Macaya & Cia Ltda 
Apartado 268 
San Jose 

WdHITE ENGINES . 
INCORPORAtED 
Albert0 Arco S.A. . 
Apertado 296 
Calle 3 Norte No.1 50 
SanJose’,. ’ k 

Crde (Greece) 

BOMBARDIER-ROTAX GmbH 
Eleftheris Hatzidakis 
1 Daedalus Street - 3rd Floor 
P.O. Box 146 
lraklion 

CATERPILLAR OVERSEAS SA* 
Avras S.A: 
P.O. Box 1250 ^ 
Ombnia 
Athens 

Cuba 

LEYLAND INTERNATIONAL / 
c/o The Cuban Commercial Offi C 
&I Conduit Street P 
London W.l. , 
U.K. _ 

Cyprus . i 
/ 

ALLIS CHALMERS i 

d 
Cables: Eldiesef 
Phone: 223518,223618 

telex: CR4143 
Cables: Alesa 
Phone: 21-43-92 

_ 
Cables: Macaya 
Phone: 22.20.20/21 

Telex: CR-1 81 
Cable: Larce 
Phone: 22.45.55 

Phone: 2233571284-420 

f 

Telex: 21466114662 
Cables: Avratrac 
Phone‘: 5716611 ’ 

Telex: 2434 ;> / 
General Engineering Company . Cables: Genco! 
Limited 
Ledra St;eet 

Phone: 3034, 
i 

P.O. Box 1208 
Nicosia u 

DETROIT DIESELALLlaO,f$( Telex: 2519 K&group 
Kaisis Engineering Ltd. 1. Cables: Kaiplant . . h. 
M.Georgalla Street Phone: 44348 .-a 
P.O. Box 4708 .I 

Nicosia .1 
.) 

as<*. 
.% 

:.DORM&DIESELS LIMITED c Telex:’ 2363cPromi:heus 
Ledra Engineering Co. Limited 
Pindarus Street 

Fables: Leco 
_ Phone: 74180 

No.5LMNX 1 ’ 
P.O. Bb; 2255 
Nicosii 

: 

CATERPILLAR OVERSEAS SA .Telex: 2415 
Cyprus Trading Corporation Cables: Cytraco - 
Limited ‘- Phone: 6.20.21/22 
8 Arnalda Street 
P.O. Box 1083 1, 
Nicosia 

r 

.% \ 
,-:I ,/I’ 

--- --~ ~.. \ 

L. GARDNER &SONS LIMITED 
G.C. Pieride Limited 
P.O. Box 1011 
Nicosia 

Phone: J2024/5/6 
\ 

* ,‘3, . 

INDIAN NATIONAL DIESEL 
ENGINE CO. LTD 
Serves C. Charalambous 
P.0: Box 1473 
Nicosia . 

KATOLIGHT LIMITED 
Fahed Khoury 
lsfa Supplies Ltd. 
P.O. Box 4913 
Nicosia 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Char. Pilakoutas & Sons Limited 
Alexandria Road 
P.O. Box 1168 
Nicosia 

Telex: 2245 

LEYLAND INTERNATIONAL . 
D:J. Demades & Sons Limited 
P.O. Box 1104 
Nicosia 
Cyprus 

D 

Telex: Nicosia 2463 
Cables: Didemades 
Phone: 32111/2/3/4 

PERKINS ENGINES LIMITED 
Char. Pilakoutas & Sons Limited 
P.O. Box 1168 
l-arnaka Street 
Nicosia 

Telex:. 2245 Nicosia 
Cables: Pilakoutas 
Phone: 763121314 

PETBOW LIMITED 
Middle East Sales Promotion 
P.O. Box 262 
Larnaca . 9, 

PETTERS LIMITED 
General Engineering Co. Limited 
P.O. Box 208 
Ledra Street 1719 : 
Nicosia 

.Telex: 2434 
Cables: Genco _ r 

‘Phone: 3034 . 

RUGGEAINI MOTORI SpA 
Agregaria Limited 
P.O. Box 348 
Limassol 0 .d 

,- ..,_ 4.-- _-- --- .- 

, . 

VOLVO PENTA 
The Amazon Enterprise Limited 

Cables: Amazon 
Fhone: 3478 

. 57 Archbishop Makarios 111 Avenue p 4027 
P.O. Box 173 
Larnaca 

I .- 
\ 

: 

Czechdslovakia * 

CATERPILLAR OVERSEAS SA 
Phoenix Praha A.S. 
Pod Plynojemem 
18000 Pragie,, 8 ) 

6 

Liben 

PETTERS LIMITED 
*Intersim Limited 
Topolova 14 
Prague 10 
Zahradni Mesto 

.’ 

<Telex: l&5 121971 
Phone: -753-86;. 753-068 

wfonle; c ’ c , c ‘ r\ . _J 
0 I 

LUCAS SERVICE OVERSEAS Telex: 5214 
LIMITED 
John Walkde” - 

Phone: 31 3606 

‘BP. 24 
b 

/. 
Co”to”ou 

c 
.n ._ : 

i 
,, 

. 



Denmark 

BRIGGS 8. STRATTON 
CORPORATION 
Katner Teknik 
23 Fabriksparken ! 
DK-2600 Glostrup 

Telexc 22211 
Cables: Motorketner 
Phone: (021 451222 

CATERPILLAR OVERSEAS SA Telex: 16795 
Enmaco A/S Cables: Earthmover 
363 Park Alle Phone: 101) 45-22-l 1 
P.O. Box 138 
2600 Glostrup 
Copenhagen 

DETROIT DIESELALLISON Telex: 16727 ’ 
c/o General Motors International Cables: Copeautoex ” 
Borgmester Christiansens Gade 40 Phone: 01.30221 I 

.g .-) DK-2450 Copenhagen 

DORMAN DIESELS LIMITED 
A/S Dorman Diesels (Salg og 
SeWiCe) 
Frydensbergvej 8 
DK 3660 Stenloese 

Telex; 42538 Dorman’Dk 
Cables: Dorman 6: 
Phone: 03.171455 

FORD MOTOR COMPANY 
LIMITED 
Ford Motor Company A/S 
Sluseholmen 1 
2450 Copenhagen S.V. 

Telex: 22218 
Phone: 310510 

L. GARDNER&SONS LTD. 
Dansk Gardner Diesel A/S 
Naerum Hovedgade 1 
2850 Naerum 

Telex: 37337 
Phone: (03) I9 22 88 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
lngenidrfirmaet 
Viggo Bends ‘A/S 
Roskildevej 519-523 
DK - 2600 Copenhagen - 
Glostrup 

Telex:. 22985 
Cables: Viggobendz 
Phone: 964222 

KOHLER INTERNATIONAL 
Danpower APS 
Houmannsgade 53 I 
8700 Horsens 

LEYLAND INTERNATIONAL Telex: 33125 

PERKINS ENGINES LTD: * Telex: 59866 Freras DK 
Fred Rasmussen-Odense ’ Cables: Fredras 
Pjentedamsgade 21 Phone: 109) 112216 
Post Box 368 
DK 5100 Odense 

PETTERS LIMITED 
A/S Nordan 
25 Vallensbaekvej 
DX-2600 Glostrup 
Copenhagen 

RUGGERINI MOTORI S.p.A. 
Fred Rasmussen 
Pjentedamsgade 21 
P&I. Box 368 
DK 5100 Ode&e0 

VOLVO PENTA 
Firma Johs Thornam 

, lndustrihuset 

-2 

Dansk Oversoisk Motor lndustri A/S. Cables: Domimotors 
Sondre Ringvej 35 Phone: 961410 
2600 Glostrup 
Copenhagen . 

Telex: 33218 

” 

Cables: Nordan 
Phone: 102) 45.88.66 

Telex: 5986&-‘Freras DK f 
Cables: Fredras 
Phone: (09) Ii:?216, 

Kalvebod Brygge 20 m. 
q 56P Cdqenhagen V P 

Q 

WHITE ENGINES . . 
INCORPORATED 

(-r-3 r , 

Telex: 59885 
Cables: Fiedras 

Fred Rasmussen Fred Rasmussen .Phdne: (09112216 .Phdne: (09112216 
Pjentendamsgade-21 Pjentendamsgade-21 I I 
Postigiro 8.042 Postigiro 8.042 4 4 
510B.Odense 510B.Odense 

/ / . . . . 
. . 

b b 
.- .- 

*r’ ‘,’ *r’ ‘,’ 
.’ “, ._ .’ “, ._ d d ‘, ‘, .- .- 

I: - I: - :r , :r , c c !, _ !, _ 1 1 

.” 
1 

Telex:. 27491 
Cables: Thornam 
Phone: (011 14 07 82 * 

Djibouti 

CATERPILLAR OVERSEAS SA 
Anciens Comptoirs Ries 
8.P. 2PO6” 
Djibouti ‘, P 

LEYLAND INTERNATIONAL 
Societe Cdmmerciale de La Mer 
Rouge 
(SOCOMER) 
8.P. 676 
Djibouti 

I 

Telex: 223 
Cables: Ries 
Phone: 246712455 

Cables: Socomer 

PERKINSENGINES LIMITED 
T.F.A.I. 
Anciens Comptoirs Ries 
B.P. 2106 
Djibouti 

Dominica 

DETROIT DIESEL ALLISON 
A.C. Shillingford & Co. Limited 
Agent of Tugs & Lighters Ltd., 
Trinidad 
Cross Street 
Roseau 

LEYLAND INTERNATIONAL. Telex: Whitdom DO614 
H.H.V. Whitchurch & Co. Limited Cables: Whitchurch Roseau 
P.O. Box 71 Phone: 2181 
Roseau 

LUCAS SERVICE OVERSEAS 
LIMITED 
Smith & Co. Limited 
P.O. Box 9 
Roseau 

PERKINS ENGINES LTD 
P. Mallalieu Limited 
P.O. Box -70 
Roseau 

PETTERS LIMITED 
A.C. Shillingford & Company 
P.O. Box 123- 
Roseau 

Telex: ’ 823FS 
Cables: Ries 
Phone: 2467/2455 

Telex: 387284 Trinidad 
Cables: Tuglighter Port-of- 

Spain Trinidad 
Phone: 2481 Dominica 

-Cables: Smithco Roseau 

Cables: Shillingford, 
Phone: 2481 

(. ” 

w 

d bl 

Dominican Republic 

ALLIS CHALMERS ’ 
Atlas Commercial Co. 
Apartado IO7 
Calle 30 De Mano 22 

Telex: 3460024 Atlas 
Corn Co. 

’ Phone: 6826230 

Santa Domingo R.D. P ,’ 

BRIGGS & STRATTON 
CORPORATION ^ 
Transco S.A. 
Apartado 12,05 . 
Santo Domingo 

Cables: Transco 
Phone: 682,7262/689-9576 

.3 

CATERPILLAR OVERSEASSA Telex: RCA 41”83 IMCA 
lmplementos y Maquinarias C por A Phone: 566-5171 I 
Carretera Duarte Kilometre 5 Cables: lmca 
Apartado 171 
Santa Domingo,z 

DETROIT DIESEL ALLISON 
<-:-----;-----. 

Telex: 3466106 
Quisqueya Motor C por A Cables: Quiquemato 

-P.Q,Box54 . c ’ -. Phone: 9-7021 9 
Santa Domingo i 

P p 4 c i ci 

DORMAN DIESELS LIMITED 
.n ( 

. Telex: -3460024 --~-~ ~--- 
Atlas Commercial Co C Por A Cables: Atlas Comco 

, Apartado 107 . . Phone: Z-6230 
Santa Domingo 

, ( ..- 6 
n, 

” , .I(. ; 
L 0 .C’ . ‘&,. I”. 



KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Jaime Mendex Sues C par Ah 
Apartado 1127 
Zona Postal 2 
Avenida San Martin 98 
Santo Domingo R.D. 

KOHLER INTERNATIONAL 
Ferreteria Americana C por A 
Apartado 1181 
Avenida San Martin 175 
Santa Domingo 

LEYLAND INkRNATlONAL 
Cia Anglo Americana C Por A 
Avenida San Martin No.1 8 
P.O. Box 856 
Santa Domingo 

LUCAS SERVICE OVERSEAS ’ 
LIMITED 
Mercantil Antillana C par A 
30 de Marzo No. 110 
Apartado 791 
Santa Domingo 

N,ISSAN DIESEL MOTOR CO. 
LIMITED 
Motorambar S.A. 
Avenue Abraham Lincoln 206 
Apartado 1381 . 
Santa Domingo 

PERKINS ENGINES LIMITED 
Mercantil AntillanaC qor A 
Apartado 791 ’ 
30 De Marzo No.1 10 

PETTERS LIMITED 
lmportadora Tropical C por A . 
Avenue San Martin v Leopold 
Navarro 
Apartado 750 
Santa Domingo 

WHITE ENGINES 
INCORPORATED 
Atlas Commercial Co. C par A 
P.O. Box 107 
Calla 30 De Marzo 22 
Santo Domingo . 

Dubai . 

BRIGGS & STRATTON Telex: 5727 
CORPORATION Cables: Monatco 
Mona Trading Company ‘Phone: 26361 
P.O. Box 5012 i ” 
Dubai .+ 

CATERPILLAR OVERSEAS SA Telex: 6445 DB 
Mohamed Abdulrahman Cables: Bahar Dubai 
Al-Bahar Phone: 60255 
P.O. Box 1170 
Dei ra 

’ 

DETRClT,>DlESEL,ALLlSON Telex: 958-5504,Genaco 
General Navigation and Commerce Du 
Company Cables:. Ge~navco 
Zabeel Palace Road Phone: 31065 
P.O. BOX 1911 
Dubai .? . . 
DORMAN DIESELS LIMITED Telex: DB 531 
Abdulla Haji Kamber Awazi’ Cables: Kamber 
P.O. Box 42 Phone: 21303 t 

:Dubai- c ~’ “-. ’ =,, c- ‘A I s, 

Telex: ITT 3460377 
Cables: Jamendex 
Phone: 5658861 

Cables: Anamco i 

,’ 

Telex: 3460229 : 
Cables: Mercanqil ’ 
Phone: 689-8166/7 

* 

Telex: 3460229 
Phone: 689~8166/7 

565-2391 
565-2655 . 

Telex: ITT 3460253 
REA 326198 

Cables: Tropical 

. 

Phone: 689-8353.682-7704 
682X102 

8 
Cables: Atlascomco 
Phone: Z-2921 (2) 

I 

\ Ejcuador 

ALLIS CHALMERS 
Delta-Delfini & Cia Ltda 
9 de Octubre 2303 
Apartado 4893 

- Guayaquil ., 

Telex: 043203 Delta Ed 1 
Cables: Delta 
Phone: 361X37 . 

. 

‘. 

BRIGGS & STRATTON 
CORPORATION 
Ivan Bohman Compania Ltda 
Casilla 1317 s 
Guayaquil P 

Telex: 3205 1 
Cable: Boman 
Phond: 307060 

CATERPILLAR OVERSEAS SA 
:.lmportadora Industrial 

Agricola S.A. 
Avda. Otto Arosemena G.Km3 
P.O. Box 562 0 

_ Guayaquil 9 

Telex: 3215 Rosa1 Ed 
Cables: Rosa1 
Phone: 384-700 L. 

Q _. 

.c 

DETROIT DIESEL ALLISON ’ 
Fincom-Servicio C.A. 
Avenida Rocafuerte 752 
P.G. Box 1217 
Guayaquil _ 

Telex: 393043355 , l 

Cables: Fincomser ,’ 
LPhone: 304367/7 ’ ; 

‘L k . I 

( m* \- 

Telex: 326k.,&l&no ,Ed 
Mecanos S.&C., 
CasRla 5608 f c c‘ 

c.. Cab(esf .Mecano c’ c 
Phone: 16626 

DORMAN DIESELS LIMITED 

INDIAN NATIONAL D~.lESEL 
ENGlNEC0. LIMITED 
Ahme< Ramjan Juma 

~ . 

P.O. Box 2574 
Dubai 

,j 
I 

Guayaqui! . ., 
_I * 

s _ 
KA-TOLIGHT LIMITED ,,, .> I 
Cotrac -- 

” ” 
c 

Cuero y Caicedq 224 b 
Quito, *n P .. .: 1 +. * * 

Ali Bin Adbulla Al Owais 
P.O. Box 4 
Dybai 

LUCAS SERVICE OVER EAS’ 
LIMITED 
P.O. Box 275 
Dubai I 

PERKINS ENGINES LIMI b ED 
Yusuf Bin Ahmed Kanoo ’ 
P.O. Box 290 ’ 
Dubai 

s 

PETTERS LIMITED 
Nasser Abdullatif 
P.O. Box 1219 ,, 
Dubai 

RUGGERINI MOTORI S.p.A. 
Al Amodi Stores & Company . ’ 
P.O. Box 1274-5090 
Deira 

J 

* - 

‘.. 

KATOLIGHT 
Ohamanmal Keshavdas 
P.O. Box 2068 
D&ai 

KIRLOSKAR OIL ENGINES * - Telex: 5511 SMA DB 
LIMITED Cables: Alnaboodah 
Seeed h Mohammed Al- 
Naboodah 
P.O. Box 1200 
Deira 

c 
KLOCKNER-HUMBOLDT- Telex: 8086 Batha SH 
DEUTZ AG Phone: 23378 
Arabian Gulf Mechanical ’ 
Center Ltd. 
P.O. Box 1145 
Sharyah 

‘* 
l 

LEYLAND INTERNATIONAL ‘Telex: DB450 ’ 
cables: Aliowais 

Telex: 5527 Bhatia DB f 
Cables: Bhatiabros 
Phone: 23245 

,& 
Telex: 5451 DB 
Cables: kanoo 
Phone: 24861/21462 

Telex: 5540 Nasser DB 
Cables: Nasser 
Phone: 21374 

Telex: 6859 Amoodi DB 

. 

v 

. . 

? 

,= ’ -. 

,. 

- 

1 $ 

F 

j . 

+, 
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’ I 

.’ i : 

a 
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.: 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 1 

Telex: 22115 Electr. ED 
Cables: Electra 

Electra Ecuatoriana S.A. Phone: 525800 
Avenida Colon 1011 
Apartado 1123 
Quito 

KOHLER INTERNATIONAL 
Arthur Fried Cia Ltda 
P.O. Box 2686 
Calle Mejia 347 
Quito 

LEYLAND INTERNATIONAL Telex:?? 2158 Morisa ED 
Morieaenz S.A.C. Cables:0 Morisaenz 
Apartado 625 3 
Panamericana 
Norte La ‘Y’ . 

Quito ’ 

LUCAS SERVICE OVERSEAS LTD Cables: Dunlopez 
Gustav0 A Lopez 
Apartado 3369 

Phone: 39-0004 639-5133 

Guayaquil ~ , 

NISSAN DIESELMOTOR CO. LTD. 
MYTSA Maquinas y Tractores S.A 
Panamericana Norte Km 2.6 
Casilla 3941 
Quito 

PERKINS ENGINES LTD 
Organization Commercial Vallejo 
Araujo S.A. 
P.O. Box 717 
Avenida 9 de Octubre 721-723 
Guayaquil 

Cabies: Vallarjo , 
Phoni: 5-26960 

. 

PETTERS LIMITED 
Rectificadora Eotar S.A. 
P.O. Box 3344 
Avenida 10 de Agosto 5980 
Quito 

Telex: 308 02 2176 
Cables: Recticiguenal 
Phone: 241-544 

JOHN ROBSON (SHIPLEY) 
LIMITED 
Superagencias CA. 
P.O. Box 666 
Avenida 9 de Octubre 822 
Guayaquil 
I 
RUGGERINI MOTORI SPA 
Superagencies C.A. 
P.O. Box 666 
Avenida 9 de Qctubre 822 
Guayaquil 

Telex: 308 643222 
Super ED 

VOLVO PENTA / 
Fincom Guayaquil SA Cable: Fincomquil 
Avenida de Las Americas ‘Phone: 51 56 12 
C&illa de correo 5557 
Guayaquil 

WHITE ENGINES 
INCORPORATED 
E. Aviles Alfaro & Cia 
Attn. White-Hercules Dept 
Apartado Postal 35-4 
Guayaquil 

Telex,: 433 12 d 

514410 . 1~ 
51 30 72 

Telex: 3531^051 
Cable: Baviles 
Phone: 391-100 

Em- \ 

CATERPILLAR OVERSEAS SA Telex: 2286 Teco UN 
The Tractor & Engineering.Co. Ltd Cables: Aziz 
Agriculture & Earthmoving Dept. Phone: 21704 ‘. 
22 Boustan Stleet * I. 
R.0. Box 1409. c - ( < 

‘/ ‘r c i 
Cairo I : 

DETROIT DIESELALLISON. 
1‘ 

*Telex:- 927-2366 Ext’ension 
Carlin Middle East 
1103Cornjche-El Nil Straei 

085 gvlE, !- 

Apt. 2 Garden Chy 
” ,,;.Cable: Cocarlin ‘i, k 

Cairo 
Phong: .27451/2 b 

a-,, 
Dii ,.y- 

z ‘(’ 
* ” : I 

~ c %i iI’ 
i > * ,.‘ 

ki \ 

. ” ” ’ ._ f, 
: ,i ,’ : ‘. i xi : ‘si. 

DORMAN DIESELS LIMITED 
Getco 
2 Sherif Pacha Street 
Lewa Building 
Cairo 

Telex:. 21 13 Alfcai-U#. 
i ATT.OOB/Mec 

Cables: Kamelkof 
Phone: 43967/53436 

“? i 

FORD MOTOR CO. LIMITED 
Ford Motor Co. (Egypt) S.A.E. 
Avenue Victor Emmanuel I I I 
Alexandria 

L. GARDNER &SONS LTD 
Alexandria Marine Equipment Co. 
Mikhail Abadeer Street 

_ Rushdy . 
Alexandria 

INDIAN NATIONAL DIESEL 
ENGINE CO. LTD 
Md. Khalil El Kewefi 
28 Talat Harb Street 
9th Floor 
Cairo . i 

KATOLIGHT LjIMITED. - --\. 
Delta Export & Import “1 
20 Saiah Salem Street 
Alexandria : . 

KLocKNER-HUMBOLDT- 
DEUTZ 
Ectra Egyptian Consulting Trading 
Co. Ltd 
12A Hassan Sabry Street 1 
Zamalek 
Cairo 

I 
‘! .- ’ 

LEYLAND INTERNATIONAL Cables: Automisr 
’ M.I.S.R. Car Trading Co. 

28 Talaat Harb Street 
Cairo 

LUCAS SERVICE OVERSEAS 
LIMITED 
Minr Car Trading Company 
12 Abdel Khalek Sarwat 
Cairo 

NISSAN DIESEL MOTOR CO. LTD 
General Trade Co. 
P.O. Box 720 
Cairo 

PERKINS ENGINES LIMITED Telex: 2249 
The Engineering General Co. S.A.A. Cables: Egici 
P.O. Box 588 Phone: 4929114 
9-11 Orabi Street 
Cairo 

PETBOW LIMITED 
Tractor.& Engineering Co. S.A.E. 
23 Sh Pres Abdel-Salam Aref 
P.O. 60% 1400 
Cairo 

PETTERS LIMITED ‘Cables: Crocodile 
Tractor & Engineering Co. S.A.E. Phone: 32724 
18 Rue Emad El Dine I’ ~1 
P.O. Box 366 ’ 
Cairo . . 

RUGGERINI MOTORI Spa . 
S.A.‘Ashmawy B.Sc. 
14 El-Bohtory Street ? 
Kubba Gardens 
Cai,ro 

% ./ 
i 

* I -.. , 

“L 
- 

I$ Salvapof . i 1 c - 

ALtlSCHALMERS . ‘I 

. 

Telex:’ 275 Tecun GU 
Tecnica’Uniuer#al Maegli S.A. Cables: Tecunsa (Tecunsael-- 
(Tecun S.A.) 
3a Avebida 3-21- 

Sa_n_Salva&r, r 
,T,-- - -b-.=-r ,bE,l Salvador) 

Zona 9 I 
P.O.*B?x 590 

- Phone: 65783/4!5/6/7 
,,, ‘-’ 

$uatemaja City ” 9 ; II 

. 
)( .A u ,- _ -> 

. . 1, i 

” I, 0 . 7’ ‘K., ,, <) . ,, ‘* 



BRIGGS &STRATTON 
CORPORATION 
Almacenes Saprissa 
Alameda Roosevelt 2419 
San Salvador 

CATERPlLLAR OVERSEAS SA 
Compapia General de Equipos S.A. 
de C:V. 
Klm.5 Car&era a Sta. Tecla 
Aoartado (06) 1000 d 

/ 3 
i 

‘Cables: Maquinaria 
Phone: 233178.233367 

P 

Telex: Cog&-20074 
Area Code 301 

Cables: Cogesa 
Phone: 23-23-23 

,’ 

San Salvador - 

DETROIT DIESELALLISON ’ 
Compania Importadorn De 
Maquinaria S.A. 
Alameda Roosevelt y 53 
Avenida Nbrte 
San Salvador 

Telex: 301-20126 
Cables: Cidema 
Phone: 23-1144 

DORMAN.DIESELS LIMITED 
ProSnarca Alvarado y Cia 
Apartado 506 I 
San Salvador 

Cables: Promarca 
Phone: 218081 

KATOLIGHT LIMITED 
Goldtree Lieves S.A. de C.V. 
Apartado Postal (06) 195 
San Salvador 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Representaciones Caribia S.A. 
Septima Avenida Norte Nr.222 
Apartado 268 . 
San Salvador ’ 

Cables: Caribia 
Phone: 219547 

KOHLER INTERNATIONAL 
Distribution Tecnica S.A. 
7A Calle Poniente 527 
San Salvador 

‘P 
LEYLAND INTERNATIONAL 

, Auto Commercial Grange 
Alameda Roosevelt y 43 Avenida 
Norte ” 

‘San Salvador 

Cables: Grane 

I 

-_ j 

LUCAS SERVICE OVERSEAS 
LIMITED 
Automotriz Sabater S.A. 
Alameda Roosevelt 35 Avenida Sur 
San Salvador 

L 

I 

Cables: Ponsaba 
Phone: 231600 

NISSAN DIESEL MOTOR CO. 
LIMITED 

. 

. , 
Distribuidqrs Mejia De1gado’S.A. 
25 Avenida Norte y 3ra 
Calle Poniente 0 
San Salvador ’ I I 

i 

PERKINS ENGINES LTD. ’ Cables: Simac 
Salvador Machinen/ Company S.A.a Phone: 21-8410 e 
Apartado, Postal 125 
Boulevard Ejercito National 
San Salvador 

PETTERS LIMITED Telex: 20165 Simansa 
Siman S.A. I Cables: Simansa 
Alameda Rossevelt 3114 . Phone: 236333 
Apartado Postal 161* 
San Salvador 

J 
WHLTE ENGINES Cables: Maquinaria 
INCORPORATED Phone: 233178.233367’~ , 
Almacenes Saprissa 
Alameda Roosevelt 2419 ” 
San Salvador -c 

~ 
c. c -r L : L c L. v c 
Equatorial Guinea 

CATERPILLAR OVERSEAS SA Telex,: 27752* 
-FifianzXGto S.A. -._- - ..^. * C,61~~--FiiianisTiio-lV18dri~-- 

Plaza de las Cones 6 Phone: (91) 448-2700 eL 
Madrid 14 -7 
Spain ‘, 

LEY LAND OVERSEAS SA 
Casa Amilivia Ltda 
Santa Isabel 
Fernando Poe, 

Cables: Akonibs 

Ethiopia 

CATERPILLAR OVERSEAS SA Telex: 151133 
Ries Engineering Share Co. Cables: Riesrract 
P.O. Box 1116 _ Phbne: 21082 
Addis Ababa 

DETROIT DIESEL ALLISON Telex: 97621019 
The Motor & Engineering Co. of Cables: Moenco 
Ethiopia Ltd. Phone: 45708 
P.O. Box 1767 I 
Addis Ababa e 

c i 
DORMAN DIESELS LIMITED Cables: Petram 
Petram Company Phone: 1215571 
Negash Oda Building 117162 
Addia Ababa ? 

KLOCKNER-HUMBOLDT- Telex: 21070 Seferian 
DEUTZ AG Cables: Seferco 
Seferian & Co. (Ethiopia) Ltd. SC. Phone: 488100/444719 
Near Mexico Square 152197 
P:O. Box 64 
Addis Ababa 

LEYLAND INTERNATIONAL ’ Cabyes: Mitcatts 
’ Mitchell Cotts & Co. (Ethiopia) Ltd. Phone: 421604 t 

‘P.O. Box 527 * : 
Addis Ababa 
. 

LUCAS SERVICE OVERSEAS Telex: 21636 : 
LIMITED Cables: Mitcotts 
Auto Accessories & Components ^ Phone: 44716015 
Dept. * 
Mitchell Cotts & Co (Ethiopia) Ltd. 
P.O. Box 527 =w . >’ 
Addis Ab?ba :. I 

PERKINS ENGINES LTD. Telex: 21082 
Ries Engineering Share Company Cables: Riestrac 
P.O. Box 1116 

\ 
Phope:- 51133 7 

Addis Ababa , 
. .----- 7---- -_ - -’ 

RUGGERINI MOtORI SpA i 4 T : 
Giuseppe Selicato 
p.0. 80x 100 i 
9 Jubilee Street 
Asmara i) 

. 

Falkland Islands 

LEYLAND INTERNATIONAL 
Estate Loius Williams 
Port Stanley 

Cables:’ Williams: 

LUCAS SERVICE OVERSEAS 
LIMITED 
The Falklaod Islands Trading Co. Ltd ’ i 
Stan!ey , 

E 

PETTERS LIMITED 
Falkland Islands Co. Limited 
Port Stanley - 

b 4 i 
Faroe Mands . 

0 
LEYLAND INTERNATIONAL Telex: 22252 
Dansk Ovenoisk Motor lndustri As. Cablei: Domimotors 
Sondre Ringve/ 35 D Cope&hagen 2600 dlostrpp r . Phone: 961416 3 c,q 

0 Copenhagen . i 
‘, 

Denmark 
_ -i y-- .---. -- ..- _- h 

PETTERS LIMITED 
William HolmJacobsen 
Torshavn 

Telex: 81242WHJ ” 
;Phone: 2360 

‘d 

, 

1 

\ 

4 

. 

” 
‘: 

\ 

I 

1 
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, VOLVO PENTA 
Firma Alfred Johannesen 
Tingsh&vegur 4446 
P.O. Box 101 
Torshavn 

> 

Fiji Islands 6 
BRIGGS & STRATTON 
CORPORATION 
Coral Island Motors 
G.P.O. Box 48 
Walu Bay, SUM _ 

CATE’RPILLAR OVERSEAS SA 
Carpenters Tractor and Equipment 
154 Queens Road 
Private Mail Bag 
SUV.3 

DETROIT DIESEL ALLISON 
Clyde Engineering (Pacific) Ltd 
6 Lami Street 
P.O. Box 1068 
Lam i 
SUVa 

LEYLAND INTERNATIONAL 
Motor Corporation (Fiji) Ltd. 
71 Moala Street 
P.O. Box 418 
Suva 

SUM Motors Ltd. 
P.O. Box 34 
Lami P.O. Box 1068 
Suva 

LUCAS,SERVICE OVERSEAS 
LIMITED 
BurnsPhilp (South Sea) Co. Ltd. 
P.O. Box 355 
Suva 

NISSAN DIESEL MOTOR CO. 
LIMITED 
SUM Motors 
P.O. Box 34 
Suva 

PERKINS ENGINES LTD 
Clyde Engineering (Pacific) Ltd. 
P.O. Box 1068 
6 Lami Street 2, 
Lami 
Suva 

PETTERS LIMITED 
Suva Motors Limited 
P.O. Box 34 
Victoria Parade 
Suva 

JOHN ROBSON (SHIPLEY) LTD 
Wainiyaku Ltd. 
Vuna 
Taveuni 

Finland ’ ‘ 

BRIGGS & STRATTDN 
CORPORATION 
OY Promotor Ab 
Ormustie 14 
00700 Helsinki 70 

Cables: Alf 
Phone: 1735 

Phone: 311655 

Cables: Carptrac, Suva 

Telex: NZ2377 
Cables: Clypac Suva Fiji 
Phone: 361382 

Phoae: 383144 

Telex: FJ2127 
Cables: Burnsouth 

Phone: 361382 

Cables: Motprs 
Phone: 22634 

Telex: 122205 
Cables: Promotor 
Phone: 354144 

CATERPILLAR OVERSEASSA 1 Talex: 12618 
Wilhuri;Oy Witraktor Cables:‘Witraktor Helsinki r 
01530 Helsinki-Lenio -’ Phone: 826311 

DORMAN DIESELS-LIMITED --- -- Telex: 121,382 -- 
Diesalkeskus Oy 
Fredrikinkatu 438 ’ 

Cables: Dieselkeskus 

00120 Helsinki 12 
i Phone: 648426 

d 
,” 

/ . . 

FORD MOTOR CO. LIMiTED Telex: 12743 
OIY Ford AtB Phone: 12161 
Henry Fordinkatu 6 
Postifokero 46 ’ 
Helsinki 

m 

KLoCKNER-HUMBOLDT- Telex: 12542 
DEUTZ AG 8 

Cables: Grb’nbloms 
Oy Grb’nblom A8 Phone: 83-7654411 
Postfach 370 d 
Mekaanikonkatu 6 
00101 Helsinki IO ‘. r 

LEYLAND INTERNATIONAL 
Oy Suomen AutoteolJisuus AB 
HenkilEautot 
l-auttasaarentie 52 
P.O. Box 129 
00201 Helsinki 20 

PERKINS ENGINES LIMITED- 
Oy Hans Palsbo AB 
Pulttitie 20 
SF 00810 Helsinki 81 

PFTTERS LIMITED 
O$‘Mercantile AB 
P.O. Box 29 . 
Mannerheimintie 128 / 
Helsinki 

RUGGERINI MOTORI SpA _ 
Enon Teollisuus 
Koivumaentie 14 ’ 
SF-09680 Helsinki 68 

NTA ’ 
uto AB 

Mlrinavdelningen 
Batbyggarevggen 9 
SF-00210 Helsingfors 21 

WHITE ENGINES 
INCORPORATED 
Oy Suomen Autoteollisus AB 
Fleminginkatu 27 

France‘ . 
I. 

BRIGGS & STRATTON 
CORPORATION 
2 & 4 Rue Guy Moquet 
95100 Argenteuil 

CATERPILLAR OVERSEAS SA 
Hy. Bargerat, Monnoyeur SA 
6 Rue Ctiristophe Colomb 

) 75008 Paris 

Telex: 121473 Sisul SF 
Cables: Voimavaaunu 
Phone: 673283 

Telex: 12434 Palsb SF 
Cables: Palsbos 
Phone: (90) 782100 

5 

Telex: 12416 
Cables: Mercantile 
PKo’ne: 60-981 

Telex: 123213 Masi SF 

. 
Telex: 12736 _ 
Ciblq; ,YOlvoa& 
Phone: 711 311 

Telex: 121176 SisueSF 
Cables: Autoteollisus 
Phone: 70101 

< . 
Telex: 695 109 

Telex: 660-911 4 
Cables: Tibi 

? Phone: 723.61.32- 
723.61.34 

c/o General Motors France 
56 a 58 Ave. Couis Roche 
92231 Gennevilliers 

Tellx: Genlmot 62050 
Cables: Parautexap 
Phone: 790-7000 

. ‘; 

DORMAN DIESELS LIMITED 
Ets E Anduze & Cie 1 
47 Rue Servan 
75 Paris 11 e 

Telex: Obertin 22259 
Phone: (805) 90-76.90-77 

-..L , 

FO’RD MOTOR CO. LTD. Telex: 69963 
Ford (France) SA Phone: (01) 977 0505 
344 Avenue Napoleon Bonaparte 
92 Rueil M&naison 

D M. 
i* 0 

B.P. -90 
i ! I 

..L;.GARDNER.& SONSLlMlTE-a-~P-honat-aA70;26-- ..L;.GAR,,,i,ER.& SON~LlMlTE-~~~honat-aA70;26-- . _. ’ . _. 1 
Navigair : Navigair : . . ‘: ‘: 

i 5 Avenue Du 11 Novembre i 5 Avenue Du 11 Novembre 
Antibes-06 Antibes-06 

II II 
” I ” I _ i _ i 

.- .- 
- 



KIRLOSKAR OIL ENGINES 
LIMITED 
So&& Grossol 
14 Rue Chaptal 
92 Le*allois Perret 
B.P. l? ’ 
Paris , 

LEYLAND INTERNATIONAL 
British Leyland France SA 
Rue Ambroise Croizat 
Zl Argenteuil 
B.P. 32. 
F-95 Argenteuil 

Telex: 620207 ’ 
Phone: 757 82 90’ 

Telex: 60875 60866 
Phone: 982-09-22 

.) 

PERKINS ENGINES LIMITED 
Moteurs Perkins SA 
55 Boulevard Ornano 
93203 Saint Denis _ 

PETTERS LIMITED 
N. Rey 
Resident Regional Executive 
1 RueSdhlumberger - 
92430 Mantes la Coquette 

Telex: 620 261 Saint Denis 
Cables: Perkoil Paris 
Phone: 243-04-40 

Phone: 9262937 

RUGGERINI MOTORI SPA 
Nauder 
P.O. Box 46 

Telex: 310843 NodehIp 
Calui 

22 Avenue Barthelamy Thimonnier 
69300 Caluire 

VOLVO PENTA 
Volvo Penta France SA 
Chemin da la Nouvelle France 
78130 Les Mureaux 

Telex: 60722 
Phone: 474.72.01 

WHITE EN’GINES Telex: Belinter 69573 - F 

n 
‘, 

Bell International 
10 Rue des Oziers 
95 - Pierrelaye 

Phone: 464-24-13 

French Polynesia 
--w-r ,_, ~:;n~,.-w - ..,- -- .--.- 

JOHN ROBSON (SHIPLEY) LIMITED 
RC Papeete No.328 
B.P. Box 628 
Papeete 
Polynesie Francaisg-’ 

Gabon 

CATERPILLAR OVERSEAS SA 
S.H.O. Gabon 
Dgpartement Industrial 
Tractafric 
P.O. Box 2147, 
Libraville 

DETROIT DIESEL ALLISON 
Division Matforce Diesel 
Hattqn & Cookson.Ltd. 
P.O. Box 10075 . D 
L(breville 

KLOCKNER-HUMBOLDT- 
DEUTZAG 
Valcke F&es 
2-J. d’oloumi 
P.O. Box 53 
Bd. Jules Re’my lsembe 
Liireville ^ _c 

Telex: 5234 
Phone: 22104,22383 

LEYLAND INTERNATIONAL 
Cie Francaise de L’Afrique Occidentale 
Agence Centrale : 
P.O. Box 1181 
Ljbreville 

Telex: 5210 (014) \ 
Cables: Tractafric ; 
Phone: 2070/2309 ; 

Telex: Hatton 5224 GO 
Phone: 2331 

+4 

c 

,: 

LUCAS SERVICE OVERSEAS Telex: 5216 
LIMITED Cables: Hatton 
Matforce Diesel (Div. of Hatton & Phone: 2303 
Cookson Ltd.1 I. )C 
P.O. Box 1075 
Libreville 

NISSAN DIESEL MOTOR COMPANY 
LIMITED 
Hatton et Cookson 
B.P. 4052 t 
Libreville 

PERKINS ENGINES LIMITED 
Diesel Gabon 
B.P. 205 
Libreville 

PETTERS LIMITED 
Hamelle-Afrique S.A. 
B.P. 31 
Route de I’Aviation 
Libreville 

Gambia 

LEYLAND INTERNATIONAL 
Cie Fraricaise de L”Afrique 
Occidentale 
P.O. Box 297 
Bathurst 

PERKINS ENGINES LTD, 
S. Madi Ltd. 1 
11 Russell Street 
Bathurst 

PETTERS LIMI.TED 
Cie Francaise de L’Afrique ‘: 
Occidentale . 
Technical Dept. ’ i 

\P.O. ‘Box 297 
Banjul ’ ’ 

\\ D 

Gaza ‘: - 

DORMAN‘OIESELS LIMITED 
Mourtaga Engineering &, 
Trading Co. 
0.mer El-Moukhtar Street 
PIO. Box 4 ’ 
Gaza 

Telex: 6223 Diesel-Gabon . 
Cables: Diesel Gabon 
Phone: 21.18 c 

Telex: Hamelaf 5292 
Cables: Hamelaf 
Phone: 325.38 

Telex: GV 213 ,* * 
Cables: Senafrica 
Phone: 473 

Tilex: Madi GV 209 
Cables: Madi 
Phone! 372/373/282/559 

Cables: Senafrica 
Phone: 412 

Cables: Mourgaza 
Phone: ‘14731522 

L GARDNER&SONS LIMITED - Telex: 341938 Saamr II 
Saamir Commercial Agencies Cables: &aamr 

, P.O. Box 23 : Phone: 177 ’ 
Gaza 

PETTERS LIMITED 
Saainir Commercial Agencies 
P.O. Bow 23 
Omer El Mouktar Street 
Gaza 

Telex: 341938 Saamr II 
Cables: Saamr . 
Phone: 177 

Germany 

.BRIGGS & STRATTON ,_ 
CORPORATION 
Ernst Hahn 
Postfach 1520 
Ringstrasse 12-v. 
Fellbach 7012 

Telex: 7254431 
Cables: Hahn D 
Phone: 071 l/,5003402, 

5003274 

L- 

CATERPILLAR OVERSEAS SA Telex: 5215;821/606/607 
Zeppelin-Metallwerke GmbH Cables:, Zeppelinmetall 
Zeppelinstrasse! ?i _ 
Postfach‘2003 “ , ’ - 

c Phone; (0891~32-60-01 c 
a 

8046 Garc’hing bei Munchen 

DORMAN DIESELS LIMITED 
Elna GmbH 
2084 Rellingen Bei Hamburg 
Siemensstrasse 35 

Telex: 02-l 89123 .- 
Cables: Elektronautik 
Phone: (04101) 301-l 



Shone: 26278 
: _ 

FORD MOTOR CO. LIMITED 
Ford Werke AG 
Pirp Operations - 
5 Koeln 71 
lndustrie Strasse, 
Postfach 7TP;444 

KATOLIGHT LIMITED 
Kaptan 
6 Frankfurt/Main 
Kaiser Str 7O/IV * 
Frankfurt 

Telex: 885410 
Phone: (0221) 7191 

L. GARDNER &SONS LT@ 
IKQ Motors & Co. Ltd., ’ 
P.O. Box 227 
Accra ‘- 

INDIAN NATIONAL DIESEL 
ENGINE CO. LTD., 
The C.F.A.O. Service Transit 
P.O. Box 154 
Tema , . 

9 

Cables: 
Phone: 

KIRLOSKAR OIL ENGINES 
LIMITED 
Agricultural Engineers Limited 

-P.O. Box 3707 
Ring Raad West 
Accra; 

KOHLER INTERNATIONAL ’ 
LIti1TED 

’ J. Wizemann & Co. 
7-9 Quellenstrasse 
P.O. Box 501260 _ 
D-7000 Stuttgart 

LEYLAND INTERNATIONAL 
A. Bruggepann & Co. GmbH ’ 
P.O. Box 1940 
Harffstrasse 53 
4000 DG’rseldorf 

PERKINS ENGINES LIMITED 
Perkins Motoren G,mbH . 
8752 Kleinostheim, 
Postfach 1.2 

KLOCKNER:HUMBOLDT- 
DEUTZ ASj 
Firma Rowedder, Delmenhorst 
Uber Firma Reiss & Co., 
D 757-4 Clement Papatio Avenue 
P.O. Box 3074 
Accra 

KOHLER INTERNATIONAL 
LIMITED 
Interassociates Ghana Ltd. 
Ring Road Central 
P.O. Box 5238-5269 3 
Accra’ 

LEYLAND INTERNATIONAL 
Leyland Motors (Ghana) Ltd. , 
RO. Box 2969 
Accra 

_ 

. 
LUCAS SERVICE OVERSEAS 
Lucas House 
P.O. Box 5731 
Ring Road 
Accra North 

yJlSSAN D!ESEL MOTOR CO. 
LIMITED 
Trans Africa Eng. & Motor . 
Industry (Ghana) Ltd. 
P.O. Box 7269 
Accra 

PETTERS’LIMITED 
Pasico (Ghana) Ltd. .- 
P.O. Box 480 
Accra 

0 
RUGGERINI MOTORI SpA 
Japari Motors 
P.O. Box 2516 
Accra 

Telex: 2040 
Phone: 65TO58 

‘Telex: 1939 

Telex: 4188869 
Phone: 06027/8081 

PETTERS LIMITED 
Siegfried Schumacher GmbH 
5252 Runderoth/RHI.D 
Muhlenberg 6 

RUGGERINI MOTORI SpA 
Goebler-Hirthmotoren 
Postfach 20 
Max Eytb Strasse 10 
7141 BenningenlNeckar 

Telex: 88476 
Phone: 02263-508112 

Cables: Leymotors 
Phone: 28806 + 

Cables: Unalucas 
Phone: 28774 28789 

VOLVO PENTA 
Volvo Penta Deutschland GmbH 
Redderkoppel 5 
bostfach 9069 
2300 Kiel-Friedrichsort 

Telex: 02-92764 
Phone: C431/39096-9 

Telex: OB!iB-2618 
Cables: Ern Dusseldorf 
Phone: (0211) 35-3536 

WHITE ENGINES 
INCORPORATED , 
Ern Motorenteile K:-G. 
Schinkelstrabe 4648 
4-Dusseldorf 
3 

, 

Cables: pas&o 
Phone: -58 

Ghana 

Telex: 883771 
Cables: Paterson London 

(England) 

ALLIS CHALMERS 
Paterson, Simons & Co. 
(Ghana) Ltfl 
Korle Lagoon 
Guggersburg Road ‘h 
P&I. Box 480 
Accra 

Gibraltar 

DETROIT DIESEL ALLISON 
H. Sheppard & Co. Ltd.’ 
P.O. Box 130 

I/ 

WaterpOrt , 

Cables: Marina Gibraltar 
Phone: 2183 

I 

CATERPILLAR OVERSEAS SA Cables: Machtrac 
Phone: 21900 I _-_ Tractor & Equipment 

Division of the UAC of .Ghana Ltd. 
P.O. 80x?320~ 

Accra-North 

L. GAR”DNER & S’ONS 
LIMITED 
H. Sheppard & Co. Ltd 
P.O. Box 130 

Phone: 2183 

Waterport 

LEYLAND INTERNATIONAL 
A.M. Capurro & Sons Ltd., 
20 Line Wall Road ” 
P.O. Box 130 

Telex: GK 258 
Cables: Capurro Gibraltar 

Giblal@r c -‘& -r _= -.r#> ~ 2,. .- r.a * 

DETRblT DIESEL ALLISON 
Blackwood Hodga (Ghana) Ltd. 
Ring Road 1 
P.O. Box 126 

Telex: 974-2147 
Cables: Suntract 
Phone: 21255 Accra 

DORMAN DIESELS LIMITED Telex: 2008 Accra 
The Ghana Consolidated Machinery Utimerch 
& Trading Co. Ltd., 
P.O. Box 3&J 

Cabl,es: Machsuper 

Swanmill 
Phyne: 6392112.64822 

Accra * ‘J 4 
_ ,- 

,. 

,I ., ‘i 
. 

? * 
1 

.~ I 

Grand Cayman 

.PETTERS LIMITED 
a Kirkconnel Bros. Liti. 

P.O. Box 72 ’ 

, Telex: CP 232 
Cables: &Kirk 8 
Phone: 9-25?1 

\ 



Greece 

ALLIS CHALMER’S 
Technical and Commercial 
of Greece SA 
61 Academias Street 
P.O. Box 727 
Athens 

BOMBARDIER-ROTAX GmbH 
P.N. Evmirides 
12, Rue Papqlgopoulou 
Thessaloniki 

BR~GGS & STRATTON 
CORPORATION 
Catopodis Triantaphyllos &. 
Co. Inc., 
63 Stournara Street 
Athens 102 

CATERPILLAR OVERSEAS SA 
Avras SA 
Athinon and Kiffisou Aves 
P.O. Box 1250 
Omonia 

DETR‘OIT DIESEL ALLISON 
Technica S.Malcotsis SA 
14 Marni Street 
Athens 103 

. 

Mail: 50 Papastratou Street 
Piraeus 

DORMAN DIESELS LIMJTED 
General Enterprises SA 
43A. 3rd Septemvriou Street 

9 Athens 103 
.r 

FORD MOTOR CO. LIMITED i 
Ford of Europe Inc., 
Athens Area Office 
1 I& Kifissia Avenue 
Athens 614 

L. GARDNER &SONS 
LIMITED 
Dion Drossos & Co. Ltd., .. 
2aCarolou Street 
Athens 107 

KATOLIGHT LIMITED 
Cable Engineering Ltd 
Piraeus 246 
Athpns (310) 

i c. 
KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Magirus-Deutz Hellas A.E. 
Leoforos Kifissau 94 
P.O. Box 629 
Athen-Egaleo j 

-. 

KOHLER INTERNATIONAL 
LIMITED 
Andrew Apostolopoulos Co. 
Successors 
3-l Paparrigopoufou Street b 
Athens 124 

LEYLAND INTERNATIONAL 
KENTAVROS SA ir 
131 Tera’Odos ’ 

! 

Athens 

Telex: 215760 Cris GR 
Cables: Tecellas 
Phone: 625629 

Phone: 204934 

Cables: Autoserve 
Phone: 541-511.541-512 

Telex: 21-4661 I4662 
Cables: Avratrac 
Phone: 5716611/17 

571-1401 

Telex: 863-215362 TSM GR 
Cables: Mapeca, Athens 
Phone: 831-577.816-759 

Athens 

Telex: 219395 GPG; GR 
’ Phone: 822 6645 ‘: 

P 

Telex: 215058 
Phone: 536565 

, * 

“. ..__ 
L 

c 

Telex: l-5356 Athen 
Cables: Ottomoto 
Phone: 561696066’. ’ 

‘. . 
. . , 

\, 

Telex:. 216089 
Cables: SO Fosti 
Phone: 3467201.209 

NISSAN DIESEL MOTOR CO. LTD 
NIC .I. Thwcarakis S.A. 

/ 
PETTERS LIMITED, “’ Telex: 212835 Leo GR 
The Alson Engineering Co., Cables: Xenmas 
Ceonidhopoulos Works Phone: (21) 411 3817/B 
12b K.Mavromichali Street 
Piraeus 24 * 

RUGGERINI MOTORIS~A 
A.B.E. R.H. 
P.O. Box 17 
Chalkis 

VOLVO PENTA 
Saracakis Brothers SA 
71 Leoforos Athinon 
P.O. Box 410 
Athens 301. 

WHlTE ENGINES 
INCORPORATED 
Ergex Ltd., 
35 Deligiori Street 
Athens 107 

Greenland’ 

VOLVO PENTA 
Godthab Autoservice’ 
Rasmussen & Knudsen 
Box 24 
3900 Gadthab 

Grenada 

DETROlT DIESEL ALLISON 
Grenada Yacht Services 
Agent of Tugs &-Lighters Ltd.’ 
Trinidad 
P.O. Box 183 ( 
St. George’s 

LEYLAND INTERNATlDNAL 
Jonas Browne & Hubbard 
(Grehada) Ltd. 
P.O. Box 25 
St. George’s 

LUCAS SERVICE OVERSEAS 
LIMITED ~ 
Gomez & Western Service Limited 
Lowthers Lane 
p.o.80~ 373 

Sk George’s ?& 

Telex: 215420,215988 
Cables: Saracal 
Phone: 0030-21365320, 

367011 

Cables: Telergex 
Phone: 535.946 

Phone: 1263 

Telex: 387284 Trinidad 
Cables: Tuglighter; Port-of- 

Spain, Trinidad 
Phone: 2508 St. George’s 

Cables: Hubbard Grenada 
Phone: 2087 (2 lines) 

m 
i! 

Cables: Gowest, St. George’s! 
Phone: 3022 $ 

PETTERS LIMITED 
W.E. Julien & Co.,Ltd 
Young Street 
P.O. Box 76 
St’George’s 

Cables: Julien Granada 
r 

1 

. ’ 
L 

L 

Guadeloupe 

CATERPILLAR OVERSEAS SA , Telex: 791GA, 
Yves Masse1 and Cie Cables: Massely Pointeapitre 
Route de Raizet Phone: 82-l 536 
Box?10 ’ 

_, 
., _ 

97156 Pointe-A-Pitre ‘a? 
,’ 

KLOCKNER-HUMBOLDT- Telex: &9869 y * 
DEUTZ Phone: 82-52-59 
Valcke’Fr&es c 
Untervertretung: 
ARG Puech - Socomi . . .i 
B.P. 896 d, 
Morne Vergain 
Point-A-Pitre . 

I _ 
LEYLAND INTERNATIONAL Cables: Mauher 
Establissements Succes Phone: 8260-99 
Maurice Deher-Lesaint . 
34 Rue Bebian 

cPointe-A-Pitre 

LUCAS SERVICE OVE 
LIMITED 
L. Loret et Cie 
P.O. Box 610 
113 Rue de No&en??- 
Pointe-A-Pitre 

Telex: 029745GL 
Cables: Deslo 

a 

0 

r” 
193. _ 
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- 

PETTERS LIMITED 
Establissements Philippe Vivias 
Zone lndustrielle de Jarry 
BP. 187 
Pointe-A-Pitre 

Guam ’ 

ALLIS CHALMERS 
F.L. Moylan Company 
Moylan Building 
Marine Drive-Agana 
Guam 

BRIGGS & STRATTON 
CORPORATION 
Mid-Pat Far East Inc. 
P.O. Box 7420 
Tamuning 

DETROIT DIESELAL‘;ISON 
Mid Paf Ear East Inc. 
P.O. Box 7420 
Tamuning 96911 

KOHLER INTERNATIONAL 
LIMITED 
Atkins Kroll (Guam) Ltd. 
P.O. Box 428 
Tamuning 
Guam 96910 

LEYLAND INTERNATIONAL 
Overseas Enterprises Limited 
P.O. Box 6096 
Tamuning 
Guam 96911 

a 

I 

Gua$pmala 

ALLiS CHALMERS 
Tecnica Universal Maegli 
sA ITECUN SA) 
3a Avenida 3-l 8 
zona ‘9 
P.O. Box 590 1 
Guatemala City 

, . 

Telex: Agmoli 029719iGL 
Cables: Fivi 
Phone: 82-1 l-1 7. 82-i O-28 - 

Telex: 721118 RCA 
Cables: Flmco 
Phone: 772-6738 

Telex: M-PAC-GM RCA 
721-207 

Phone: 646-5447 

Telex: M-P&GM RCA 
-721207 

Phone: 7465447 r 

Cables: Paulsung 
Telex: 246-6638 

_/- , 
J 

Cables: Tecunsa (Tecunsael- 
San Salvador, 
El Salvador) __ 

Phone: 65783,4, 5, 6,7. 

.-’ 
f 

Cables: Corfiordia BRIGGS &STRATTON 
AlmacenesConcordia 
18 Calle 685 
zona 1 
Guatemala 

Phone: j&345,24-534 

CATERPILLAR OVERSEAS SA 
Mayatrac SA 
Kilometroll 
Carretera a Amatitlan 
Apartado Postal 1793 
Guatemala City 

DETROIT DIESEL ALLISON 
ClDEAgro 
1 OA Avenue 30-57 *’ 
Zone 5 
Guatemala City 

. 
Telex: 273 Matrac CU 
Cables: Mayatrac . 
Phone: 481061, 2,‘3,4, 5. 

Telex: 305-254 - Cideg - 
GU 

: Cables: C.idea i: 
Phone: 61531 

DORMAN DIESELS LIMITED 
Felix Mantes y Cia SA 
8a Calle 3-27 n 

Telex: 4195 femco GU ~ 
Cables: Remontes 
Phone: 20136 

Zona 1 
Guatemala CA 

;” ;; 

FORD MOTOR COMP;NY 
c L c . 

LIMITED 
Calerias Esoana 

’ 

7a Avenida 11-95 u 
I 

Oficino 3‘ 
Zone 9 
Guatemala,.City __ ’ ‘- ‘. ~_ 

. ,. ,a 
I 

! 
+’ 

:- 

KATOLIGHT * 
Galmar lmportaciones y 
Exportaciones 
Central Comercial 
Zona 4 . 
Guatemala City * 

KbOCKNER-HUMBOLDT- ” -Telex: A Guatelgu para 
DEUTZ AG Automasa 
Auto Marina SA 

‘. . 
Cables: Automasa 

Calzeda Phone: 460008,480397, 
Raul Aguilar Batres 23-82 460383 
Zone 11 
Guatemala D.C. 

’ 332,334,335 

KOHLER INTERNATIONAL . ., 
LIMITED \ 
Felix Montes & Cia Ltda 
8a Calle 3-38 

_ 

Guatemala City 

LEYLAND INTERNATIONAL Cables: Concoidia 
Almacenes ‘Concordia’ 0 

Calle 18 de Septembre 6-85 
e 

Zona 1 
Guatemala City 

. ’ 

LUCAS SERVICE OVERSEAS Telex: 365358 
LIMITED Cables: Falcoe 
Figueroa y Cia Ltd. j Phone: 61025 
La Calle 1-51 
Zona9 1 
Guatemala City I 1 

i * 
PJ(iS~liS& MO&R j . 

,!X?LIMITED / 
Auto Mercantil S.A. ! 
Apartado Postal 2643 

~,,Caizada Aguilir Batres ‘23-l 6 
Zqna 11 * ’ 
Guatemala City ” 

PETTERS LIMITED 
Almacen de Maquinar 
Via 4 No.552 

Cables: Etopke City 
-ia Topke Phone: 64056. & 64190 L 

+ 

,b.O. Box 678 
Zona4‘ 3 
Guatemala City 

JOHN ROBSON (SHIPLEY) LTD. 
Orion 
Maquinaria Y Accessories lndustriales 
5a Calle 3-21 n 
Zona 9 
Apartado Postal 919 
Guatemala C.A. 

! , 

WHITE ENGINES 
INCORPORATED. 

Cables: GIMAC 
Phone: 63326,63859 

Equipos Mecanicos de ’ 
Guatemala SA 
Apartado Postal 472 
Guatemala C.A. 

_’ ’ _ 

Guiana (French) 
6. 

” 

CATERPiLLAR. OVERSEAS SA Telex: 527 FG 
Yves Masse1 & Cie c Cables; Masselco 
B.P. 171 . ‘0 Phone: 312948 
Cayenne L 

c 

KLOCKNER-HUMBOLDT- * Telex: AGM 549 F G 
DEUTJ.AG , ’ .Phone: 311469 /’ 
Valcke’Fr&e; 

cn ,’ c- = 

Untervertretung: Agen&“Gtiyanna& “.* _, --I 

de M.&aniqu’e A.G.M. - 
Angle, routes de Cabasson et de 
la Madeleine j 

‘, ’ . 
‘> 

BP. 350 ,, 0 i 
.Cayenne ” D ’ n 

, ..’ 
* i.> 

I,‘! - 
,_ ,. ’ /a 



. ; 
R 

I 

0 : 

INTERNATIONAL 

. 

I 

Cables: Tanon 
Cie Commerciale~des Antilles 
Francaises 
F.‘Tanon &Cie 
B.P. 225 
Cayenne 

‘PETTERS LIMITED 
P.t’.D.E.G, 
B.P. 170 

’ Phone: 615 

:I% Larivot 
Cayenne 

Guiya 

CATERPILLAR OVERSEAS SA Phone: 62142 
Manutention Guinbnne 
B.P. 336 
Conarky 

Y 
LEYLdND lNTERNATlO,NAL Cables: Zochonis 
Paterson Zochonis Guinea SA 
Conakry 

0 

Guinea Bissau 

CATERPILLAR OVERSEAS SA Telex: 12778 
STET- . ---- u Cables: Stetra Sacavem 
Sociedade Tecnica de Equipamentos Phone: 251-l 011 
e Tractores S.&J. e 
Apcrtado 13 15 . 
Lisbon 
Portugal 

DETROIT DIESEL ALLISON 
’ Sociedade Tecnica De 

Equipmentos 
lndustriais E Acessorios Ltda 

j P.O. Box 159 
Bissau */a 

Cables: Steia 
Phone: 2742 

’ . 

’ LEYLAND l@TERNATIONAL Cables: Guicolim Lisbon 
: Barbosas & CTA 
1 Rua Das Pedias Negras ‘ 

35E41 = 
Lisbon 2 \ E 

Portugal i 
c 

PETTERS LIMITED Cables: U&a 
.‘Sociedadi, Commercial ‘ 

* . . ,. . . . 
Untramarina _ I >. . .- I 

II . 
S.A.R.L. 

.I . 
I_. . 

Apartado 23 0 

I Bissau 
<, > 

LII ” 
4 

.Y I* 

Guyana ’ n 

CATERPILLAR OVERSEAS SA Telex: ‘GY238 
Guyana Tractor & Equipment 

;) 
Cables: Guytrac 

Company 
P.O. Box Sti 

Phone: 61130,67181 
. 

Georgetown 
‘8 

“‘4 
DETROITDIESELALLISON Telex: 312-241 
Associated Industries Ltd. 
Ruimveldt 5 

Cables: Ainlim Guyana 
Phone: 6729-67295 

P.O. Box 77 
x- 

: ._ .-- 
* 

Vernon H’Gibson Ltd~ 
P.O. Box 424 
Georgetown 

- starting each 
message with 
“please pass to 
Vargil phone 2812 
Oi’5404”. 

Cables: Vergib Demerara 

\; 
_ . ‘<\\ 

’ Cables: Gadwhite 
a 

LEYLAND INTERNATIONAL 
Guyana Gajraj Limited 
13 Water & Bentinck Streets 
P.O. Box 440 ’ 
Georgettz 2, 

Phone: 2606 

LUCAS SERVICE OVERSEAS 
’ LIMITED 

13-m Water Street 
Georgetown 

,I 

Telex: GY212 
Cables: Boost - 
Phone: 66171 

’ 9 

PETTERS LIMITED 
Bookers Stpres Limited 
$943 Water Street 
Geoigetown 

Tele’x: G\i212 
Cables: Campcult Demerara 
Phone: Central 1136/66171 

Haiti 

CATERPILLAR OVERSEAS SA 
Haytian Tractor & Equipment 
Company SA 
Ave. Haile Selassie 
P.O. Box 1318 
Port-Au-Prince 

ielex: 3490074, 
Cables: Haytractor, 
Phone: Z-1750.23837 

DETROIT DIESEL ALLISON . Telex: 
Haitian Marine & Industrial Co. Cables: Haimarine 
Rue Lowverture Phone: 33226 
Gonaives t 

KOHLER INTERNATIONAL 
LIMITED 
Charles Fequirer & Cie 
B.8.398 
84 Rue Dantes Destouches 
Corner of Rue Du Center 
Port-Au-Prince 

LEYLAND INTERNATIONAL , I Cables:. Autosa 
Auto .&A Phone: 2772 
360 Boulevard J.J. Dessalines 
P.O. Box 147 
Port-Au-Prince ’ 

C) 
LUCAS SERVICE OVERSEAS Cables: Haimo 
LIMITED 

a 

Phone: 22230 ’ : 
pagnie Haitienne de 

Moteurs SA 
P.O. Box 162 

0 “. -1&J 
“’ 

Port-Au-Prince 
I a> 

NISSAN ~IE:EL MOTOR co. 
LIMITED 
Autbrama S.A. i 

’ P.O. Box 1046 
Ruede Peuple .’ L 
Port-Au-Prince 

PETTERS LIMITED Cables: Oliver 
Commercial Francisco Oliver Phone: ‘3193 
P.O. Box 356 
Port-Au-Prince 

l 
/” ‘, 

JOHN R06,SON (SHIPLEY) LTD: 
Commercial Francisco Oliver . _, L 
P.O. Box 356 18 ‘1 i 
Port-Au-Prince 

c * ;;. -’ ,_1 
. ..I..’ 

WHAEENGINES - ( Tef&x:.;&.3~90094 L.” 
INCORPORATED 
Charles Fequiere & Cie 
B.P. 398 

hone: 2-7492 .., * _ 



BRIGGS & STRATTON 
e CORPORATJON 

+-. Genera, de Come- 

CATERPIL’LAR OVERSEAS SA ‘Telex: 1109 CeticobHT 
Casa Commercial Mathews, SA 
Barrio ia Balsa 

Zables: Cemcol ’ , 
-Phone: 223164 

Cohayaguela. D.C. ’ . .m^. 

P.O. Box 39 ‘, 

Tegucigalpa 1 . ‘: -.(’ 
/ ; ---; ‘_ 
j 
1 L ’ 

e.0. Box.207 
‘fegucigalpa . _ ‘ 

.Q.. 

. 
DORMAN DIESELS LIMITED - .‘Cablei: Diresz ’ 
Distribuidora de, Repuestos SA . Phone: 2’4437.2-8482~ 
(Diresal _ - x 
Apa-* Postal No.46 u* ‘. 

Teguciga1pa’Q.C. . -pa - _, -* 
‘. % 

KOHLER INTERN L 
LIMITED 
S.E.M.P.E. SA 
Apartado Post.!1 I$.21 9 
Bouleva;d Kennedy 

. 

TBgucigalpa * --’ 
1- 

LEYLAND INTERNAtrlONAL 
Socied&tQe Equipos%%canicos Y 

Cables: 1134 SEMPE - HT 
” 

Productos Especializsdos SA, . . 
De C.V. 
(S.E.M:P.E.) . 
Apanadb 219 
Tegucigalpa 8 . 

I, 1 

LUCASSERVICE 

r 

ERSEAS LTD. ” 
G.L. Schofield 
Apartado 1488 
Tegucigalpa C.A. 1* 

!UIaN.DIESEL MOTOR CO. 
LIMITED 
Sociedad. de Equipps Mecaicos 
Y Productos Especialiy+s S.A. : * 
Apartado 219 
Tegucigalpa D.C. ;I ’ I 

‘. cs 
. 

i 
PERKINS ENGiNES LIMITED 
Agencia Rene Sempe ’ 

Telex: 1134 Sempe HT 
Cables: Sempe \ 

Apartado Postal 219 Phone: 2-5101 
Tegucigalpa D.C. ‘. ,_ - P’ 

-- 

PETTER’S LIMITED. ‘3 
Emyesa de Servicios Agri+& 

; TeteX: 2522’~~~9A HT ’ 
Cab&: ESA 

SA de C.V. *.. - Phone:- 520025 n 
522195 

WHIT; ENGINE;: 
‘INCORPORATED _ 
‘Fomento lnternacional 
SA de C.V. 
P.O. Box 337 
Tegucigalpa D.C. 

Cable: Foment0 
Phone: 2-2433 or 2.8015 

/ ( 

Hpng Kong 

BRIGGS & STRATTON 
CORPORATION 
&.nfl&Steel B&L& _ 
Bearing Co. 
F.O.. Box 2120 

, T~I~X: 75028 HKBRG HX 
Cables: HKBR,GS 

.-hone: 3300231 ^~-_~ 

- - Kowloon Central Post Office Kowloon Central Post Office 
959.G$vton Road 959.G$vton Road I I 

‘Mong$k *’ L ‘Mong$k *’ L I I 

~Ko\ivloon , ~Ko\ivloon , 
,>‘iT> ,>‘iT> 

-e i ,; $;+ -e i ,; $;+ 
,, ,, 

’ ’ ,: ,: 
-: -: -. -. : ’ : ’ 

, .,!,. , .,!,. .‘F. .‘F. ‘.. ‘- ‘.. ‘- 
-; &,.,-:“,:‘<! .L’; “i ‘,. y -; &,.,-:“,:‘<! .L’; “i ‘,. y 

’ ,’ ‘:-, ,-‘!%,/‘ ’ ,’ ‘:-, ,-‘!%,/‘ -..,:!i,,.,: ,.,,, II ‘~ -..,:!i,,.,: ,.,,, II ‘~ 
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‘CATE&LLAR Q\iERSEAS;A 
Caterpillar Far East Limited- , 

< ‘.’ - 
;---. ;:- ---; 

- . 
-Telex: HX3305CFEL 
cables: catfareast HKG 

P.O. box3069 ’ ::” ’ 
Hong Kong _I a. 

L 

DETROIT D.;ESEL A.LLISON, 
II 

American,Engineel’igg Corp.. 
,(Hong Kongl Ltd. 1 , + 
1207-l 213 erinceiBuiidi~~g;._:~_ 
Ice House Street ’ 
Hong Kong = ..I 

DORMAN DIESELS LIMITED 
World’Wide Engineers Ltd. 

” Room 503 a. .1 

Laridwide Building __ . 
, 118-I 20 Austiin Road 

,Kowloon . 
- 

L. GAQDNER & SONS LIMITiD 
Dodwell & Co. Ltd. 

Telex:’ 78083116 lnten - 
HX 

Cables,: Ameng . 
1, Phone:. H 2390 l-239085 

----__ 

- 

Telex: 84761 HX 
Cables: Laichuli ” i 
Phone:.&3691985 

o- 

a ‘, . 

P.O. Box36 . 

‘l?LOCKNER:HUMBOLDT- &e?ex: 73547’Hudhkh X 
. 

Honqkono United Dockyards Ltd. Cables: Hucfrep 
Hung Hoh 

‘Hong Kong 
- Phone:. 33411 

‘8.’ . 
KOHLER INTERNATIONAL 
LIMITED ’ 
Industrial Engi&ers Ltd. 
P.O. Box 1838 
311 Windsor House‘ 

&2 Desvo’eux Road Central .I 

Hong Kong 
. _’ 

LEYLAND INTERNATIONAL Telex: HX 75696 
M&o Dod&ell Motois Ltd. Cables: Metcar 
42 Floor 
Connaught‘Centre 

Phone: 5-702381 
\ s u 

H,ong Kong \ 

L”‘&S SERVICE OVERSEAS 
6 

Telex: Dodwell 
LIMITED 73204 
Auto-Electric Ltd Cables: Lucaserve 
Lucas House ; a Phone: 5-7382414:. 
231-235 Gloucester Road ‘I 
P.O. Bbx 20641 . 
Hong Kong 

.a 

NISSAN DIESEL MOTOR CO. 
-LIMITED 
Dah Chong Hong, Ltd. 
Commercial Vehicles Department - 
152A-D Prince Edward Road ’ 
Kowloon 1) 

PERKINS ENGINES LIMITED 
M.K. Gilman & Co Lid: 
World Trade Centre . 
24th Floor 
280 Glouce’ster Road 
Causeway Bay 

‘Hong Kane 

PETBOW LIMITED 
Reiss Bradley & Co. Ltd. 
P:O. Box 78 ’ 
701-704 Rerilty Buildings 

‘Hong Kong 

Telex: 73358 Gilman Hi 
Phone: 5-793083 

1 _ 

*‘I 

* . 

4 

r 

PETTERS LIMITED Cables: Autodiesel 
Autodiesel Trading Corporation Phone: 5-272091, 
55 Gloucester Road .5-276739, 

SHong Kong 5-278373 
? 

RUGGERINI MOTOR’1 SpA 
Wai-Gin Lt&-“ 

1 )Felex: 75878 Waig? 

P.Q. Box 8642 
” 

Mongkok P&t Office J . 
711-713 Nathan Road ._,,- 
3rd Floor _ 9 

I 
Mongkok 

.Kpwloon . ,, . ’ 

‘“’ : 
,i ,’ I _,., ‘.’ J> / 



P.O. Box 54 
Budapest 1135 

DORMAN’DIESELS LTD 
I. Bier & Son (Ove{eas) Ltd. ++ 
Kemp House . ’ 
152/l 60 City Read 
London EClV 2PE ? I 
U.K. 

Telex; 23465’ . 
Cables: .lqnansteel ‘London 
Phone: .Ol-2537815/6 

,Ol -2536 173 
’ 

‘I ~_ 
-<ci--Hufiy~~~~ &2x: 22-4971 - 
DEUTZ AG - _c___ &la: 475-903.475-140 
Nikex Ungarisches ’ 

. I - ---~-% 

Csdrkeu Str. 7‘ 
-.---- -____ 

H-l 809Budape3 K ~ ,,. *’ ’ ” ;, 

I 

,. ~ ” 

Iceland 

BRIGGS 8 STRATTON 
CORPORATION 
Gunnar Asgeirsson Ltd q 
Sudurlandsbraut T6 

Telex: 2042 
Cables: Volver IS 
Phone: 35260 

. 

CATERPILLAR QVERSEAS SA 
Hekla Ltd. 
Laugavegur 170-l 72 

, P.O. Box 5310 
-Reykjavik 

(1 

DETROIT DIESEL ALLISON 
Detroit Diesel Aflison International 
- EGrope 
c/o:Geneml Motors Norge A/S 
R.0: Box 205 
2001 Lillestrom 
Norway 

Telex: 2018 
Cables: H&a 
Phone: 21240-21250 

Telex: 11-682 : c 
Phone: 02 71386Or715860 

Lillestrom 

DORMAN DIESELS LIMITED 
S. Steffahsson Ltd 
P.O. Box 1006’ ’ 
Grandagardi 5 

Cables: S’tefanssofl. 
Ph&e: l-5579 Reykjavi k 

Johsson & Juliusson 
P.O. Box 731 
Twwawta 4 
Reykjavik 

Telex: 2074 
Phone: 25430 c 

l - 

* 

KLCC ER-HUMBOLDT- ’ Telex: 2070 
DEUTZ G Cables: Mamar 

“s,..; . 
Hlutafela ‘d Hamar Phone: 221236 
Postholf 1 I, 
Reykjavik. 

, 

LEYLAND INTERNATIONAL ’ Telex: 2151 
P. Stefansson Ltd Phone: 26911 - 
P-0. Box 5092 0 
Hverfisgata 103 
Reykjavik - I 
BERKINS ENGINES LTD. Telex: 2124 
Drattarvelar H.F. r Cables: Icetractors 
Sundurlandsbraut 32 Phone: 86500 
Reykjavik < 

PETTERS LIMITED Cables: Velskip 

/’ 
e 

Velar & Skip Ltd. 
P.O. Box 1006 
Gradagardi 5 
Reykjavik 

Phone: 27544 

WHITE ENGINES 
INCORPORATED 
Bergur Larusson.HF 

_ P.O:Box 634 
Armula 14 
Reykjavik 

Cables: ,Blar 
Phone: 41056 - 

; 

Aeicorp Pvt Ltd ‘,’ ’ 
10 Lall Bazar Street 
Calcutta 7OEOl 

CATERPILLAR OVERSEAS.SA 
Larsen & Toubro Ltd 
C&THOUSZ 

-Bal~~.te . 
P.o.,Box’278- b--- ._ .~ _ 

; 
Bombay 400 038 

Tractors India Limited 
1 Taratolla Road 
Garden Reach 
P.O. Box 323 
Calcutta 700 024 

DETROIT DIESEL ALLISON . 
Prem Nath Diesels Private Ltd 
7 Sqindia House 
Kasturba Ghandi Marg 
New Delhi .t _ 

e 
DORMAN DIESELS LIMITED ’ 

‘Greaves Cot& 81 Co Ltd 
P.O. Box 91 
1 Forbes Street ’ 
Bombay I, ’ 

q L . ..: . 
L. GARDNER &SONS’ 
LIMITED 
W.H. Brady & Co Ltd 
Brady Hosse 
12-l 4 Veer Nariman Road 
P.O. Box 26 

l 

KATOLIGHT 
E. Krishna Rao & Brothers 
Visakhopatnam 530 002 
Bombay 

KLOCKNER-HUMBDLDT- 
DEUTZ AG 

’ Deutz lndia Ltd 
3-Di2 Court Chambers 
35 Sir Vithaldas Thackersey Marg 
Bombay 400 020 

** . 
LEXLAND INTERNATIONAL _ 

,AShok’Leyland Ltd 
1 l/l 2 North Beach Road 
Madras 1 

+- 
Austin Distributors (Prvt) Ltd 
19 Chowringhee Road 
Calcutta . 

Telex: 021-7883 Spares.’ 
CA _I 

Cables: Eagerness 
Phone: 236120,230879 

I 

Telax: 2246 
Cables: Larsenbro 

c ~- i) v! 

% 
Cables: Diesels. l 

Telex: 953312599 
Pre_motnd ’ 

Cables: Premdiesel , 
Phone: 45891 

. 

Telex: 2517 
Cables: Greaves 
Phone: 259771 

Phone: 251337 * 

\ 

Telex: 11-2181 DIL 
Cables: Aircoolgd 
Phone: 298247 

a, 

Telex: 41271 
Cables: Leyind Madras 
Phone: (Ennore Works) 

59340/g 
., (City Office) . 

24674 

Cables: Ausdis’ L 
.’ /-’ 

Automobile Products of India~Ltd ,,’ 

Tractor Division 
8 Eastern Avenue 
Maharani Bagh ., e ,/’ 

I . 
New Delhi 14 , *‘. 

LUCAS SERVICE OVERSEAS LTD. Telex: ,4f’439 
Lucas Indian Service Ltd Cables<’ hircasind 
9 Patullo Road Phone: 812176-9 
Mount Road 7 

Madras 6cX, 002 
_ ~~~ ~ ii--- 

. * 

Aeicorp Private Ltd ; 
Mercantile Buildings ’ 
2nd Floor I 
10 Lall Bazaar~Street 
Cal&&a 700001 

* 

,. ,. 

/ 

4 

: 

, 

. . 

- - 
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ai ,:,. . k ‘$ ..+-.-.. ;; __ 

LEYLAND:lNTERNA+NAL‘ 
r: . c ,. 

Cables:. Javamotors’~?+.:.,. ,. n 
P.T. Java Motors Phone’: 40693/5 . 

.T 

c 

B PERKINS ENGINES LIMITEB ’ Telex: 41-538 .; 
” Srmpson & Co Ltd & _ Cables: Simpsons 

+.O. Box 303 Phone: Madras 83091 17 Djalan Rava K&mat i to .j 5‘ 

Trbmo!pos 161 - . 
Jakarta 1 V/4 &’ 

4 
LUCAS SERVICE OVERSEAS LTD Cables:PFactsmot 
P.T. Fakta Jaya Motor .. Phone:‘.2592Q: . 0 
Tromol Pos 3032/JKT =. 
97 Jala+Lautzi . : n al_ 

Jakarta . 
‘0 -. 

NISSAN DIESEL MOTOR CO. 
“, : - 

“9 0 
.&LIMITED 
P.T. lmermotors 
Djahn-Melawai VIII No.10 B 
KebejoranBZrvm--- 

17 

_.. 

I.J 
9, 

Y. 

202-203 Mount Rqad .,e ‘,..& ; _ ’ _, ~ ;__. 
Madras 2 

..>. - 1_- 

PETBOW LIMITED, 
, Wiltiam Jack@ Co 
. (India) Private Ltd 

Hamilton House 
2 P.O. Box 335 

--cd Estate + 
Bombay 1 BR -~--- _ 1.~. 

i 

_ PETTERS LIMITED ’ 
Parry & Co Ltd 
Dare House 
P.O. Box 12 h 
Madras 1 i 

’ WHITE ENGINES 
INCCRPORATED 
Salgaocar Engineers Pvt Ltd 
805 New Delhi House 
27 Barakhamba Rosa 
New DelhiilOOOll 

Indonesia 

ALLIS %ftM;RS 
John D:Hutchinson h Co 
(Indonesia) Ltd 
Hutchison House r 
17th Floor 
Pro. Box 43 
Hong Kong’ 

BRIGGS & STRATTON 
CORPORATION 
P.T. Unimas Motor Wasta 
3 Jalan Batu Ceper 
PO. Box 2911 Dkt 
Jakarta 

CATERPILLAR OVERSEAS SA 
P.T. Trakindo Utama 
Kompleks KKO Cilandak 
P.O. Box 2282 
Jakarta 1 

DETROIT DIESELALLISON. 
P.T. Garuda DieSeltLtd) 
JI Latjen Han/on0 M.T.33 
Jakarta ’ 

DORMAN DIESEL’S LTD 
Berca Indonesia P.T. 
1st Floor JL 
Cikini Raya 61 
P.O. Box 496/JKT 
Jakarta 

KATOLIGHT , 
P.T. Spehd Indonesia Ltd 
P.O., Box 2346 
Jakarta 

r 
KIRLOSKAR dlL ENGINES LTD 
Rutan Trading Coy 

’ Djalan Slompretan 16-l 8 
Surabava 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
P.T. Lindeteves Indonesia 
JI yes Sudarso 
P.O. Box 2651 
Sunter 11 
Jakarta Utara - 

.-- 

B 
F. 

--- ----2- . Cables: Djstrm~-- __..__ 
Phone: 2~1101/29251 

Telex: 3333 
Cables: Salepril 
Phone: 42408 

- . 

Telex: 74798 
Cables: Alltrakhk 
Phone: 5-233081 

,’ . 

Telex: Unimas 46238. 
Cables: Uniinotpr ’ 
Phone: 56497,50499 

Telex: ‘0’11 44393 
Cables: Traktama 

“ 

Telex: 79644100 
Cables: Gaiudadiesel 
Phone: 81204,81097, 

: 84117 

Telex: 2895 Bercacon JKT 
Cables:’ Bercacon 
Phone: 40369 

.’ 

Telex: 3497 
Cables: Rutan 
Phone: 2843,3620,2151, 

2502 

Cables: Lindeteves 
Phone: 290409,290934 

c 

Jakarta -4+- 
Q 

Telex: JKT42&4 

..-!$y 

PERKINS ENGINES.LTD c 
’ P.T. Traktor Nusantara Cables: Traknusa ’ 

Jalan Gajah Mada 80 Phone: 270919/20062 
Jakarta 

PETBOW LIMITED 
L 

P.T. Porodisa Equipment 
Ground Floor : >’ 
Arthaloko Buildino P 

Jalan Jenderal Sudirman , .T ,’ 1 
l&2 . ‘ 

Jakarta I .I 

i 
Cables: lndopermanent 
Phone: 22651,21882 

PETTERS LIMITED 
P.T. Petindo Permanen; V.A. Lyd 
Jalan Havam Wuruk No.AI-3 
Pasar Lindeteves ’ 
Jakarta ’ ,B - 
Bar@ 

VOLVO PENTA 
.P.T. Benua United Trading & 
Engineering Corporation 
Jalan Gajah Mada No.209 
Jakarta 2 

WHITE ENGINES 
INCORPORATED 
P.T. Sumber Mesin Raya 
JI: Gajah Mada No.1 76-l 77 
P.O. Box 1298/JAK 
Jakarta 
Barat 

/ .. . 

_’ 

E_ 

Iran - -r 

ALLISCHALMERS ’ 
Diesel Auto Part SA 
247 Abassabad Avenue , 
P-0. Box 687 
Tehran o 

BRIGGS & STRATTON Telex: 2519 

-,i 
Telex: 42869 
Cables: Betrab 
Phone: 21288,24504 I 

Telex: ,461ll 
Cables: Summes?a ’ 
Phone: 22016 20-417, 

\ 

P , 

b 

Telex: 212658 Yasa lr 
Cables: Fouladi 
Phone: 851021-B 

I - 

CORPORATION Cables: Sabe’ipas+l 
Sabet-Pasal Co. Incorporated. Phone: 954051-53 . 
Eisenhower Avenue 
Jeyhoun Street D 

CATERPILLAR OVERSEAS SA Telex: 212357 
Mashinhaye Rahsazi Co Ltd _ Cables: Marcoli 
Av. Saadi 168 Phone: (021 j 314001/l 0 
P.O. Box 3390 
Tehran 

D0RMA.N DIESELS LTD 
Partt Motor Co 
Saadi Avenue 588 _ 
Tehran 2 

.Cables: Parttmotor 
‘;. Ph&e: 303207/g 

L. GARDNER &SONS LTD Phone:- ‘Abadan.3778 
H.G. Mollabzadeh & Bras ’ 
Avenue Arvand , ., 
P.O. Box 49 I L. 

Abadan ;, 
\ ,.~- ,i 

./a .’ 
11 -. ; , 



KATOLIGHT 
I . 

’ .i* b,. : ,. 
Karteman Company :- -- 
No.90 Rams& Street ’ 

Shahreza Avenue 
- ; 

= _ _: . j 

q -Tehran I ). 
_’ .r. 

-s.. b%cTq 
KlRL,OSKdR OIL.ENGINES LfD Telex: 

216222 Eisenh 
. . 

KLOCKNER-HUMBOLDT- - Telex: 213239 Varn Ir 
DEUTZ AG 
\iaf”co Co Ltd . 

Phone: 899585 

Avenue Sepahbad Zahedi -+” ~ 
P.O. Box 41.2166 9 

n’, i 

No.6 Naser Street 
Shahdad Building 

., , 

LEYLAND INTERNATIONAL Cables: Levmotorr , 

* 
LUCA~SERVICE’OVERSEAS LTD Telex: 212’075 

NISSAN DIESEL MOTOR CO. 
LIMITED 
Romeo Co. Limited 
Ave. lranshahr North 

_. - . 

Kouchen Homa No.1 3 L r 
iA 

>-“. .: 
Tehran , 

‘ 

PERKINS ENGINES LTD 
. - 

Cables: Ferromatex 
Ftirrpmatex Technical & Phone::31008589 
T,rading Corporation I. 

Aftab.Shargh Building ’ ’ , _. 
Avenue Ferdowsi 
Tehran I 

LUCAS SERVICE OVERSEAS Cables: Automobile 
LIMLTED 

-. 
c 

AutomobileState Enterprise 
Phone: 95071 

P.O. Box 3270. 
Al-Andalus Square 
Baghdad ., ~__ 

;’ : > , 

PERKINS ENGINES Telex: 2342,Auto I.K. 
Automobile State Enterpr$e Cables: Automobile’ 
P.O. Box 3270 
Al-Andalus Square 

. Phone: 95071 , 

Baghdad - 8 

PETTERS LIMITED 
. . 

State Machinery Import Company 
Sa’Adon Street 
Baghdad , t 

_. * 

:JOYN ROBSON+HIPLEY) LTD 
J.J. Moukh& I , 
Numaan Street 25Glill97 
Baghdad 

L-” * 
: . 

PETBOW LIMITED 
Iran Electrical Engineering 
249 Avenue Shahreza 
Tehran ‘.ij. 

-:- +-i)Ts 
PETTER3LIMITED Telex: 212511 Mahyar 
The Mahyar Industrial Company THN *, 
Mahyar Building 
634 Saadi Avenup. 

Cables: Mahyar. 
Phone: 217093 

Tehran ,.ii, 
.’ 

JOHN ROBSON (SHIPLEY] ~T.14,~ b 
Sherkat Tazamoni Faridoon’p” 
Zartoshty ya Baradar 
Zartoshty Building 
Kooche Momtaz Saadi Abenue 
Tehran n 

, 
Ireland m 
DETROIT DIESEL ALLISON -- Telex: 851-3 1329 
Detroit Diesel Allison International Wellingbo&gh 
- Europe. . 
Division ,of General Motors Ltd 

Cables: Genmopower ~.- 

London Road 
Phone: (09331 71122 

P.O. Box6 - 
Wellingborough 
Northamptonshire NNB 2DL s L 
U.K. * - . 

RUGGERINI MOTORI SpA 
Farland Company Ltd 
642 Saadi Avenue 
Tehran 

d * 
,,(, ‘. - 

WHITE ENGINES .< 
lNCORPORATED 

Telex: ,!EC IR 21~2602. 

Iran Equip’ment Co 
17 Mellat Avenue 

&&&$t;; .j;;,-,;;, 1820 

Tehran 
1, 

FORD MOTOR CO LIMITED Telex: 6121. 
Henry Ford & Son Limited ” Phone: 26881 
Cork I 9 

_ 
KLGCKNER-HUMBOLDT- Telex: 5122 ‘: 
DEUTZ AG --Cables: Suntract _---- - 
Blackwood Hodge.Lim&ed--- -- Phone: x3=6 ,___A- 
Lotig?&l e Road 

‘9 D%blin 12 

NISSAN DIESEL MOTOR CO. \ 

LIMITED 
William P. Ryan Ltd. 
52 Thorncastle Street 

i I 

Ringsend 
Dublin 4 

I ‘\ 
‘? 

PERKINS ENGiNES LTD 
” 

Telex: 5320 
WcNeill (Ireland) Ltd : Phone: 371601 ’ 
Collinstown Cross ~. 

Cloughram 
20. Dubiin 

* I ..+ .s 18, II = i . ’ 
1 

_ i 

. . 

Iraq “‘” 

diLLIS CH&?lER‘S 
,’ 

Technical’Works W.‘L.L. 
Cables:, Diesel 
Phone: 90018 

uuaskar Al-Rashid 
Baghdad 2 

. 

; r - yq? 

KLOCKNER-HUMBOLDT- ’ Cables: FatyaP 
.DsUTZAG _ 
Faris Trading & Contracting ” 

Phone: 99215 -5, ’ 
8 1 e i 

Alexander lskander Building 
Bustan Kubbah Sa’addon Street + Ie . 
P.0: Box 5681 _I , 
Baghdad 

;EYLAND INTERNATIONAL 
c 

Cables: Automobile 
‘; General Automobile Company ’ . Phone:, 89711 

Al-Andalui’Square _ ;? 
P.O. Box 3270 . iLr/ 

Saadoun _ 
Baghdad 

L 

DO??MAN DIESELS LIMITED 
The Iraqi Diesel Engine Company 

Ca&es: .Ru’stengine Baghdad. 
Phone: 94799 -. . 1 

1. ‘. 

P.O. Box 2211 7 . . ’ ’ -. -.__ 
Alwiyah , . __ ’ . 

6 8 
. . “A9: 

~%T~IGHT - 
Nabeal Jewaideh - 
26/3/26Jvluaskey Sl.Rashid Road. 

’ Baghdad- . - ..>I . 

‘- .+a 
* : i, _ x. _ I :.c 

(~ .-~ 
. T-9 

:a.- ., 
1 

d 

z . 

. 

1 _ t 

-~ 

* , 

. - 

/ 

. 

. 

. 

I 
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4 ,. ‘- 

PETTERS LIM’ITED Telex: 4486(Mags) ,_ .. 
M & G Limited Phon&,51,1144 ’ --’ 

c Cooksdown-,I dustrial Estate 
Belgard Road 

“\ : ., -. ‘- _ 

Tallaght p.,. c 
Co. Dublin. ’ Q 

.’ r 
0 \a ‘0 

r VOLVOPENTA Telex: 4839 
Wertep Marine Ltd ~ a Q Phond: 800321 . 
Bullock Shipyard Dalkey 
Dublin 

( . ‘ 

‘ 4. .- j, 

Isra’el , ?-. i 

BRIGGS & STRATTON ;‘d Telex: 32-l 14 
CORPORATION- Cables<- Mocarasso 
Moise Carasso Sons Limited * Phone: 33241-6’ _ 
26 Rival Street ’ , . ‘. 
P.Q. Box 991 
Tel Aviv . 

CAiERPlLLAR QVERSEAS SA Telex: 32447 
The Israel Tractors & 
Equipment Co, Ltd 
New Industrial Area 
8 Hamanor Street 
P.O. Box 214 
Holon ,_ 

e 

DETROIT DIESELA;LI;ON 
David‘Argamany Limited 
36 Yitzhak Sade Street ’ 
P.O. Boil4161 
Tel Aviv 

JLO 
Resses Limited 
12%larakey#h Street 
P.O. Box 941 
Tel Aviv 

KATOLIGHT ’ 
C.N.E.C. Telecoms Limited 
P.O.B. 1707 

.Tel Aviv 

’ LEYLAND INTERNATIQNAL 
Israel Motor Agency Limited ’ 

-65 Derech Petach Tikva 
P.O. Box 20029 
Tel Aviv 

RUGGERINI MOTORI SpA 
N. Feldman & Son.Limitad 
P.O. Box 33183 
71 Giborey Israel Street 
Tel Aviv 

.VOLVO PENTA 
Mayer’s Cars and Trucks Co. 
Limited 
23 Carelbach Street . 
P.O. Box 16164 
Tel Aviv 

Cables: ,lsraelquip 
. . Phone: 856-l 25 .’ 

‘. . 
., 

Telex: 922-03-2470 
Coin IL 

Cables: Agradiesel 
Phone: 035017’2. 

s 
.- ‘l 

Telex: 341; 8/9bxtti il for 
5141 resses 

Cables: Resses : ” 
Phone: 625634 ’ “- 

e-d - 

. B~MBARDIEkiRO;AX:G~bCI. 
I CantiedreIfetGratiq - 

Quartie$ ind. Miiabltag b; ‘* .’ : 
l-20081 Abbiategrass (MI) ” 

.Telex: 03:2283 
Cables: lsomoiy 

g 

Telex: 32276.Felta 

. 

4 

Telex: 32230 
Cables: Carsmayer 
Phone: 269191 

WHITE ENGINES ,’ Cables: .Arditil 
l 

INCORPORATED , Phone: 61118/2,621533 
Ar.dti Limited 
p.0. Box Tij22----- -------- -- ~- _ , 
3 Levontin Street 

._- ._ 

Tel Aviv 

/s 
I 

“L 

italy 

ALLiS CHALMERS 
Cav. Tonino Cerioli + C.S.A:S. 

Telex: 51209 Cerioli 
Cables: Ceriolo Castel- 

Via Eeritini 9 
40013 Castelmaggiore 

-Bologna ..~__ __~. .~~._ 

Via lsonzo 34 
Rome ‘- 

’ . ,. 

matgiore ’ “$ 
Phone: 700442/3/4 . , 

/ Telex: ~Reitaly 62C137. 
Cables: Powerhouse . 
Phone: 8440351 . 

:, 

,- . I> ” 
: ‘, 

,;,, ,, ,/’ .’ 

BRIGGS & S&AT+ON 
CORPORATION 

Telex: 53396 

R.A.M.A. Snc 
L.&ables: Raqa R:E. 

Via Agnoletti (Zona Annonaria) 
I Phone: (0522) 718.52. 

72631 I 
Reggio Emil,ia 42106 *. ..\#_ 

i 

CATERPILLAR’OVERSEAS SA, Telex: 390% ’ 
Compagnia Generale Trattori S.p.$. Cables: ‘Cpgetrattori 
Direzione Generale 

. 
Phone: (01) 49-9.4 

Via San Vittorp 37 r 

Milan ,:. 1 
. L 

P d , r 
* 

Macchine Agricole Industriali Telex: 61463 
Automezzi MAIA S.p:A. Cables: Maiamm 
Via Nomentana 995 Phone: 820-241/4 
00137 Rome ‘- r 

- ‘_ I ’ . . . 
824841 I4 
823901 

DETROIT DIESEL ALLISON Telex: 34217 Gms-Ch . 
-Detroit Diesel Allison lnternationa~ Cables: GmsCh,Bienne 
- Europe 
c/o General Motors Suisse SA. 

’ Phone: 032-215111 

~Salrhausstrasse 21. 
-8ienne ’ f 

2501 Biel-Bienne , . -’ * ’ * 
Switzerland 

.- 

I2 

DORMAN DIESELS LIMITEOD ’ - Telex: 35193 Comavim 
Officine Meccaniche Ing Cables: Contaldi 
Contaldia0MI.C) 

’ Strada Padana Superiore 307 
Phone: 2500441.,/2/3/4/5 

20090 Vimodrone’fMilano) . . 
. . .I v 

‘FORD MdTOR CdtiPANY If Telex: 62106 r . 
LIMJTEB, Phone: (06) 799 3.015 
Ford Italiana S.p.A. 
Parts Distribution-Centre *‘. 

-Via Appia Nuova lrL57 I 
00178 Rome& 

., * . 
L. GARDNER &SONS LIMITED Phone: (05 64) 8L29.75, 
Cantiere Navale Dell’Argdntario - 81T41.15 
5.r.l. 
58019 Port0 S. Stefano 
(Grosseto) I 

KLOCKNER-HUMBOLDT-“ Telex: 37606 lmellom ‘. ” 
DEUTZ.AG ti 

, I?td&trie Mecganiche . . 
Cables: lmelombarde 
Phone: 587291.’ 

Lombarde S.p.A: 
via Garcia Lorca 25 
22050 Lomagna 

. / L :,,’ - 1L s: 
. *. ~ ‘, 

(Coma) * 
i r - 

’ ‘4. . t 
LEYLAND)N;rERNATlQNAL 

B.L. I talia 
.’ Telex: 79284 (Leylita) ’ , 

Via’Paoio di Dono Angola 
Phone; .546811 

Via Baldovinetti 
. :. 1 ;‘ , ;. D 

” 
00144 Rome Y ’ P 

_- ’ ~ 
D ;. 

PERKiNs ENGI’NES LIMITED .Telex: 38063 . ” 
MotorhPerki.nsS.p.A. Cables: Perkojl Camerlata 
22100 Como-Camerlata 
Via Pasquale Paoli 9/A . . 

Phone: ,504885 .__ 
’ ,; 

,~ 

PETTERS LIMITED Telex: ,,30421 Combanca 
Volpi B( Bottoli 

d 
Mastora. T 

Via Altobello Ferrara , ’ Phone: (0375) 98128/ 
26034 Piadena (0) ’ : ~ . 98434 ’ 

-, .b -+’ _ 
) 0 

VOLVO PENTA 
Volvo Pen’ta ltalia S.r.1. 

Telex: 3,5323 , 
, 

Cables: Volvopenta ’ 
Via Lomellina 18 B Phone:. 02-447‘97 05 ,: ’ 
Casella Postale 30 92-447 80 57 - i 
I’-20094 Buccinascb-Milano,, - . -’ L ’ -. 

, c 
: 

‘,B -,: - 

(I!. (, . <,.. ‘,I - \ .’ ’ ‘._. 



,3B Rue l%mas Edison 
’ P.O. Box 836 :’ .% ’ 

AGidj#i? . ’ ’ , c r 
A I 

CATEi%I~LAR OVERSEAS,SA 
ManuteGtion Africajne . . 

Tele;:“675 - * - 

P.O. Box 1299 , , 
--Q ,-Cables: .Mea p 

‘Abidjan 
Phonei .3733-6rj . 

..’ 
. . . 373386/7/8t9f 

. . r */ - 90/31 
’ . . . 

DETROIT DIE~ELALL?S’ON 
Blacktiood Hedge (Cote d’lvoire) 

Telex:e969-&idjan 2207 

S.a.r.1. 
Cable: Suntr_act. ~_ 
Phorie: 324083 ’ 

25 Bouhvard Angoulvant, , _ _1 
. P.O. Box 14066 . 

Abidjan 

KOHL& ItiTERNAilONAL B 
‘LIMITED - . ., .’ 

Ets. Peyrissac Cote D’lvoire’-’ 
P.O. Box 1272 
Abidjan r ” 

’ 

LEYbND INTERNAilONAL 
es. 

Telex: 777 
Cie Francaise de I’Afriq6q 
Occidentale 

Cables: Seyfrica ’ .. 

Apence Cenirale 
Phone: 226.51, 2p2.26 

P.O. Box 2114 - . . 
Abidjan 

. . 

c 
. ,e+,a.‘z.:- . - ,-=-.- .A* 

LyJCAS SERtfCE OVEkSEA$ 
LIMITED* ? 

Telex: Tecqfra . -“” 
. 

tiatforce Diesel (biv. of CFCITJ 
,.640435 

6 Rue Thomas Edison 
Phone: 3528 69 

. . ,, _: 

Zone 4 
p.0: Box ,84;i..-( /. -* ’ 

d II. 

Abidjan 
, 

NlS,SAN DiESEL MOTOR CO. 
.LIMIl-ED 
Comafriq‘ue .’ .- / .I. 

B.P. 26817 i _ 
.y - 

,’ . 
Abidjan 

_. . -_ 
. . ,* r. 

PERgINS ENGINES ’ . Telex: Care&323 
Carena .* _ Cables:- Carena :’ 
P-0. Box453 . Ph,one: 22.2i.27,$2.13:36 
Abidjan 

PmT31i LIMITED 
Hemelle-Afriqiie SA “*’ 

T’elex: Hamelaf 401~ . 
’ . 

Km3 Autoroute.& 
Cab&: Hamelaf . . 

P.O. Box t326 _ . g;::;,. , 
Phone: 35.67.43,63,28 

_- 

Abidjan , ‘ $..> 
._. . t . _. 

. 1 1 
. 

c* 

damaica 

ALLIS CHALMERS 
Kifigston Industrial Agencies. 

Telex: 01042 - Indgge 

Limited 
Cables: lndagk 

381 Spanish Town Road 
Phone: 933-7121; 933-7123 

P.O. Box 8Q .i_ 
Kingston 11,. 

v’__-.- mL ‘: ’ ‘-. :y- ,” -. 

._. ,_ .. 

BRIGGS & STRATTON 
C~RP.QRATION 
Will:s’B&tery Co. Limited 
66 Slioe Road 

ICables: Battery 
Phwe; T”:TZ’“. ;) . - 

I - 

Kifigs&n 5~ . ., 
,I.. 

. ’ 
: :: 

CATERPILLAR OVERSEASSA I felex: 2j35 Alp ojam 
Jamaica Tractoy& ‘* . - .Cables; Ja&rpc i 
Equipment Company; 
379,Spanish Town Road... 

Phone: 92~~~51. - 
: 

. . 

Kingsto’n 11 I D 

DORMAN D&LS LIMITED 
2, . 

Car;ibbean lndusthial Equipment 
Cables: lndquip 
Phone+ .9i6-l-240. 

Limited \ 

- 7 South Avenue’ 
. 

.I * 

Rest Pen \ ‘I ,. 
Kingsfon’lO’ ~ .- -’ j - . r 

‘,z, : 
. 

KATOLIGHT . ._ ‘_ 
i *. 

Specialist Agencies Limiied . 
P.O. Box 653 
Spanish Tbwn . . . ~__ m-~-f- 

KLOCKNER-HLM8OLDT- ’ 
‘DEUTZAG , . 
The T;echhical Supply Co. Limited 
44’flagley @ark Rotid 
P.O. Box 75_ . ‘, 

Kingston 10 

KOHLER INTERNATi>ONAL, 
LIMITED *, 
Abdulta C. Ma’ri.ouCa Limited.. / 
157 Orange Sheet 
Kingston . 

Teiex: 2271 Servocom’p JA 
Cables: Kemtex 
Phone: 9367744’ 

_. -. 
, \ . 

LE%yAND INTERN4TIONAb ?da’bles: CarancZm 
Commercial’s Limited 

Ha‘rbour Street 
Phone: 23121,26821\ 

Kingston ._ 6. . 
* ’ . . . 

.-.*&:=>+%idt L - 
_ 

LU’CAS SERVICE OVER’SEAS , Cab&r Lucasjam 
LIMITED JCA 
John Crook Lipited Phone: 52271819 
Lucas House _ + 
86-88 Tower Street ’ 
P.O. Box 21 
Kingston * 

. _ ~.._. 
b ’ 

t 

PERKINS’ENGIN’ES LIMITED . ,.- Telex: ‘2170 Marco 
R’eginild Aitken Limited 
437’Spanish Town Road 

Cables: Marco. ’ o 

P.O. Box 280 
c.*, Phone: 9331673719 

_ 
Kingston 11 

933/673&933- 

m L( 8538,933-&11 _ 

PE~I&~MITED 
Will’s Batten/ Co. Limited 

I_- 

Cables:. Battery 
Phone: 936-5921 

.P.O. B&x 440 
66 Slioe Road. - 

Kin&on 5 _ ._ 

ALLIS CHALMERS 
Denyo Co. Limited ., 

Te1e.x: 232-2936 De&o J 

No.??, 4C)lome 
Cabled: Denweltyo . 
Phone: 03-551-l 201 

I 

Nal?ano-Ku _ - ’ 
, ,.. 

Kamitakz@a -.- mm-~ - ~_- -- * * -. 

T&o .* 
2 - 

: 

BRIGGS & STRATTON 
CORPO’RATIQN 

ielkx: 78102422551 

Yanase & Co:‘Limite?l 
, ’ Cab&: Yanaseco -‘. 

Trading D&ion ’ “. . ‘: * 
Phorie: -452-4311 ’ 

Minato-ku* - * - _. . . _ . . _. . . -, _.__ . . . . .__ _____ ;-+z . . . ._ -.-. -.--- 
Tokyo *, -7 

r* 
CAsTERPILLAR OVEdsEASSA -Telex: ‘J222877 
Caterpillar Miisubishi Limited 
375)QTana v , _ 

Cables: Caterbishico’:: 

&gamihar+hi * 
. Sagamihara 

, 
(.agawa-Ken 229’ ‘, ’ 

. 

I.ifROIT DIESELALLISON Telex: 781122435 TomFo 
rominga & Cb:.Liinited 
tias& Building _ . 

Cables: Tomidiesel 
. ._ Phone: 662-1851 / ’ 

‘Jo.5 Nichonie Kobonacho ,- ‘- - 
dihomhshi 

.~-_~ -- .. 

:buBKu - < * 
rokyo 103 * 

= 
1, 

, . 

7’ , 
I P 

1 



. . 
. ‘,,. : q’= ‘d.,.,. “. 

* b : _ 
DORMAN DIES&L5 LIMITED Telex: 2;440 Kyokubq!’ .,_ ’ 
KYotkuto BoekcKaisha Limited CabLesi Mercantile 

. 
Farradj & Company so , _ -Cables? Earradj ‘,p - 

Secopd Industrial Machinery Dept Phone: .2443511. Jabal El Wei.bdeh Phone: 21662 ‘. ’ 

CbO Box 330 * * . 
Tpkyo 100-91 _ 

P.0: Box 974 
Amman 

._ 
. - &,’ 

, 

’ , 

FORD MOTOR CO. LIMITED 
‘Ford Motor Company of Japan 

Cables: Fomoja,, 
. 

Limited d 
. a 

:Cjl_edker Building it 
5-29 Akasaka 8 Chome ’ 
MiJlatd Ky 
Tokyo.1 07 

% > 
.- I, 

.,. . 

KLOCKNER-HUMBOLDT- ’ ’ Tgiex: 02842-l 09 
DEUTZ AG mdeutrj -$ 
Mitsui Deutz.Diesel Engine CO. . Cable: Demitsui.Deutz -’ 
Limited ’ 
Daini Toyo Kaiji Building 

Phone?%i3Q66.. _ ” ‘. 

. . ’ Y 
3rd Floor 
4-8-24 Shinbashi . 
Minaro-ku tr 6 

. 
Tokyo -_ 

tgOHLER INTERNATIONAL . ‘. ‘. . ‘, 
. 

,LIMITED ’ 
Tominaga &Co. Limited 
8.Kinugasa-cho 
Kita-ku 
Osaka _’ ’ ’ 

LEYLAND INTERNATIONAL Telex: 246/6638 
Shintoyo Motors Company Limited Cables: Shintopiise ;- . 
P.O. Box 581 , 
Hatanodai a \ * 
Shingawa-ku 
Tokyo . 

LUCAS SERVICE OVERSEAS 
LIMITED 
Nihon-Lucas (Sal.es & Service) 
Limited 
7-5 lwamotochu 1 -chome 
Chivoda-ku 

Telex: 2655888’ 
Cables: LucastYo 
Phone: 863-5187 

Tokyo.1 01 i c 

PERKINS ENGINES LIMITED Telex: 24292 ’ 
Perkins Engines (North Pacific) Ltd. Phone: (03) 586-7377 
6th Floor 
Reiiianqka Building *, 

‘14.2 Akasaka lchome . . 
Minato-ku 
Tokyo 107 

PETBOW LIMITED 
Mikuni K]kai Kogyo Company Limited 

a--...---. 

2chome 
Chiyoda-Ku 
Tokyo 

PETTERS LIMITED 
Dodwell & Company Limited 
Industrial Department 
p;o;Box~m7- __~ ~- 
Kowa Building No 16 Annex 
9-20 Akasaka lchonie 
Minato-ku 
Tokyo 

VOLVO PENTA 
The Penta Japan Limited 
Ro.6m No. 316 
Azabu Heights ’ c 
5-lo,?-chome . 
Roppongi 
Minato-ku 
Tokvo ,. 

Jordan 

CATERPILLAR OVERSEAS SA 
Jordan Tractor & 

Telex: ’ International: 
J22274, J22602 _ 
Domestic: 222 2842 

~CablaS: Dodt&e- _ _ 
Phone: (03) 584-2351. . 

z 
Telex: J2469i 
Cables: Volvopentajap 
Phone: 03-586-3801L5 

Telex: n 1226 
Fables: Jallad 
Phone: 38363164165 Equipment Co. Limited 

.Salt Road .Salt Road .-’ .-’ 

P:O. Box313 : : P:O. Box313 : : 
<. <. 

Amman ., Amman ., 
A A j j 

,. ,. “I “I 
,‘.‘.,. . ,‘_,, .I. . 

I . : .,5 .>, : .: L.. t L.. t 
I 

- 
DORMAN DIESELS LIMITED CabI&:, Nagib Baki 
Nagib Baki & Sons (Jordan) Ltd. ’ “Phone: 361Pl’ 
r;.O. Box 572 

* 
, . .> 

King Hussein Street , I- 
Basharat Building .’ I ‘, 1 
Amman _ ’ 

-. . 

_) 
INDIAN NATIONAL DIESEL .’ ‘i 
ENGINE CO. LIMITED . . * ..- ’ s 

.* * 
Ramadhan Trading Company 
P.O. Box 12067 - :” ’ 

Amman .-x 
, ,- . ,-. .‘. *. a , 

, a’ 
-0 ’ 

KATOLIGHT 1‘ -. ‘A 
Modern Trading Agency~CompanY . . 

s. I. 
il / * 

* 

IL ENGINES L Cables: Perico ,_I _ : 

Nicolas C. Perihakis & Company 
Phone: 23789 

P.O. Box 441 . ,.( 

King Hussein Street’ 1 -, 

Amman 
.ue. *. 5 ..*’ 

<. 
KLOCKNER-HUMBOLDT-’ 

_- 
Telex: 14.74ask jo 

DEUTZ AG * ” - Phone: 42378, 
Adnan Kassim - . 2 

P.O. Box52l0 : ’ 
Amman : ‘* . . i. 

’ \ 
c 

‘INTERNATIONAL 
.~ ‘. 

enzial & Industrial Co. .. y 
. 

7 4 ‘, * 

Station Street ’ L 

P:O. Box 379 i. 
. ‘ ..> * 

c , 
Amm$an . ‘. - I 

A 

L&%&J6 INTPRNATIONAL 
Suleiman f&r+& &Sons .“.: 
P.0. Box 102 

‘Amman : 

Cables: Tours 

_ 

LUCAS SERVICE OVERSEAS ’ Telex: 1324 Sultan JO 
., 

LIMITED Cables: Tours I 
Suleiman Tannous & Sons Ltd. Phone: 36180,36’188. 
Am?r Mohammed.Street - 36t89.. 24768 , _- -. -_-. 
P.0, Box 102 ‘. . 
Amman- 

, :. 

NISSAN DlESELMDT;OR CO.. 
LIMiTED’ I9 . . z 

, L 
The Cbmmegcial &.lndustrial * , 

Co. Ltd. - ,9 
~,‘.%bBo 379 - -- 

Amnan _ 

z 

. 
.ir : 

PETTERS L;IMjTED ’ daco -’ 
The.United Engineering & ,- 
Mechanical Co. 
(Modacoj ,. 
P.O. Box 1400 
Mahatta Road 
Amman 

*.* ). 
I 

. 5 

PERKINS E*NGINES LiMITED 
.---pm.m~ -‘- ~- 

Telex: 1300 
Tramjordan Engineering Company ’ Cables: Tee 
P.O.Box 1 Phone: 2419879J3354 

Amman h‘ . I.:, 

JOHN ROBSO; (SHIPLEY) c 
LIMITED - f i ‘, ( 
Nagib Baki 81 Sons (Jordan) Limited .L _ 

9.0. -Box 572 . .._ 
King Hussein Street - r 
Amman *. -1 ./ 

. i, ’ h 
,.-Fp;*. 22 ,s ” 

8 -?-:.- : ,- -. --. II 4’ , ,., ‘., )’ ,-, ,.: . . ‘, .* ” 

5- 

A 



*, 
Kenya , _ * 

.-=-?4y-- : ‘., 

ALLISCHALtiERS- 
Hokman Bros (East’ Africa) Lt.& 

Telex: 22.Q.H.Hpmanea 
Cdbles: -Air$rill 

Buckleys Road Phone: 55aBB 
Q.O. Box 42044, .* 

Nairobi , 

BRIGGS & STRATTbN ’ Telex: 22046 / 
CORPORATION “.Cables: Cargen ” 
Car & General (Kenya) Cimited ’ Phone: 31570 
Cargen House - 
13 Government Road 

::-* 
. * 

P.O. Box 20001 ’ 
Nairobi 

CATERPILLAR OVERSEAS SA Cables: Afxifrak. 
Construction Equipment Phone: 55:7? 88 
(Div. of Gailry & Roberts Ltd.) 
P.O. Box 30331 i, 
Nairobi 

.i- / 
DETROIT DIESELALLISON Telex: 963-222il 
Wiggleswqrth & ‘Co. Kenya Limited ,. Pettinato 
Ki’ngstonqRoad ‘ yi Cables: Pettinato 
Industrial Area Phone: 570-22 
P.O. Box 30092’ , I c 
Nairbbi . 

‘. 

DQRMAN DIESELS LIMI$ED ’ 
3 

.Tglex: 22205. ” . 
Mackenzie (Kenya) Ltd. .’ 

.Llk?ni Ro&d ” 
Phone: 555333 (Officel_ * 

P!O. Box 30010 ai 

Nairobi 

KIRLOSKAR OIL ENGINES 
LIMITED 
Marina Mach’inerles Co. 
(Kenya) Limited 
P.O. #ox 43266 
Nairobi 

Cables: Marina 
Phone: 22059. c 

KLOCKNER-HU6MBOLDT- 
DEUTZ AG 
Achelis (Kenya1 .Limited 
P.O. Box 30378 

Telex: 22556 
Cables; Acheli&ons 
Phone: 559766,559485 

Kijabe Street 
Nairobi 

LEYLAND INTERNATIONAL 
Leyland Kenya Limited 
P.O. Box 18052 
Connaught HouOe 
Haili Selaisie Avenue 

.Nairob? 

LUCAS SERVICE OVERSEAS 
LIMITED 
Lucas House 
Delta Limited 

‘Uhuru Highway 
P.O. Box 30519 
Nairobi 

NISSAN DIESELMOTOR CO. 
LIMITED 1 

.Ryce Motor Ltd. 
P.O. Box 49729 
Nairobi 

,r& 
PERKINS ENGINES LIMITED 
CenturyT,ractor d Implehents , 
(Kenya) Limited 
P.O. Ba)c 30192 
Floland Ngala Street . 
Nairobi . 

PETTERS’L-EMOTED ’ 1 
Mackenzie (‘Kenya) Llmited 
P.O. Box 30610 
Mercantile House 
Koinange Street 
Nairpbi 

Cables’: Leyalb 

Telex: 22248 
.Cables: Delta 
Phone: 557422 

ielex: 22641- 
Cables‘ Centrac 
Phone: 23035-6.24940 

Telex: 22205 
Cables: Mackenzies 
Phone: 555333 ‘ 

Khmer Republic 

DQR.MAN DIESELS ilMlfED Cables: R&don ’ * 
Socigte Commerciale Khmere Phone: 2 4078’ 
(L. Rondon &Cq) j . 4 

,P.O. Box 231 ,. 
61 Moha Vithei Preah-Bat Norodom 
Phnbm Penh , * P 

,a< * 6. 

LEYLAND INTERNAT-IONAG , . . . Cables:. Fareast St eermain 
Societe Des Garag’es Charner. .“* Franc 
Au Canibodge *. . 
215 Vithei Pau Kambb -_ .’ 

Phone: ‘963.48+, 
~ ,’ 

P.O. Box 274 ’ - * 1 
?7$QI7-15, ‘i 

= :. ;, ‘;d 
PhnomIPenh ‘6 m 

. ;/ “* . .? : - (* j -\ . 
;*P$*Efi<~;:Mlj-&f . , ” 

.,;-I: .“f -- 
.* >_” 

Cables: Moha 
Establi&ements MOha-Bopea Phone:. 32024 
250 Mona Vithei Preah Monivong ,j > 
P.O. Box 446 ’ 1 

Phnom Penh P, I, 
-Y 

_ 9. 

I. 

Korea , I.> 

Chung-Ku + 
Seplil c 

CATERPILLAR OVERS’EAS S’A C&es: HN ?ractqr 
Flae Nin Tractor Co. Limited 
Dong Bang Building 

. J 

18th Floor 
250.2~Ka Taipyong-ro .’ . _ . 
Chting-Ku 
Central P.O. Box 1201 
Seoul‘ 

DETROIT,DIESELALLISON 
Summit Industrial Corporation 

Cables: Sumiting . 
Phone: 28-5338 

Hae Nam Building . ” i * . 
No.90<2-KA , . 
Taepyong-No 
Chung-K:u 
I.P.O. Box TOT8 ’ , , 

Seoul * ..? 

No.8 Yang Dong 
I.P!O. Box 1162 
Chung-Ku 
Seoul / 

KATOLIGf(T 
Europoean American 
P.O. Box 1467 
Seoul 

. . 
Corporation 

KLOCKNER-HUMBOLDT-’ Telex: 28548 Sesil ‘K 
DEUTZ AG I’ Cables: Leegee b 
Lee-Gee Industrial Corporation Phone: 766259 
I.P.O. Box 2232 ‘1 * ’ 
Seoul . 

LEYLAND INTERNATIONAL 
1 

- -sables: Seoul Kyotong 
The Seoul Kyo Tonh Corporatioh , 
Limited ‘a 
185 Setongra 
I.P.O. Box 1154 
Seoul- 

LUCAS SEi?VICE,OVERSEAS Telex: 2338 
LIMITED . Phone: 43-3171/6 ’ 
Hyundai Motor Service Company 43-7901 
113-25 4KA Wonhyo Ro 
Yongsan Ku 
Seoul 



_ 
* 

:, 
7. 

,,;’ .: d : 

’ :y% 
Telex: 1 Hdmoco K2391 3 

Myundai Motor Co.‘Limited- Phone: 748311,7565i,l 
Hyundai Building 
178 Sejong-Ro 

‘OS 

Jongro-Ku . 
Seoul , . .‘_. 

: 8 o 
* 

” LUCAS SERVICE OVERSEAS ‘. Telex:. 2152,Omarco Kwt . 
Cables: Omarco,, ’ 

+.‘Phon; 819555/7/8/9 , 

PO. Box 392 
.:a. m ” 

” ‘-. -‘ 

Kuwait .,,_ .’ , 
. . . . 

NISSAN DIESELMOTOR CO. 

I ‘^ ‘. 
1 

;i ‘, L. 
LIMITED 
‘Boodai Trading Co. Ltd. 
P.O. 8ogSafat 1287 

.\, _ , ~ .- 

’ . 

Kuwait ’ ’ .’ \,. 

PERKINSENGINES -, . 

*\,, ’ 

Telex: Su&el2224 KWt 
LIMITED 
The pading & Industrial 

Catjlles: Success / 
Phd e: 819179/819188/ ” 

Equipment Co. W.L.L. - ’ 
P.O.BorSafat2159 b ’ ,’ . 

v 
’ 

.; 

s19yo , 

Kuwait + 
. , 

+ 

‘PETTEFfS LIMITED _ . ‘Telex: Shriroco 23515 . 
.Shriro (l&ernationa!j Ltd. _ Phone: $‘2.6131/3 ’ 
9th Floow 
Jeban B&din’g* . . - >*- 

‘5YangDong . ~ + . ’ ’ ” 
, Choong-Ku . 

scour “; 
: 

WHIT-E ENGINES - __‘. 
INCORPORATED 
Pan-A International Co. 
Room 1200 Samyun- Building 
63-2;*2-KA Chungmu-Ro 
Joong-Ku 
Seoul 

,- 

Kuwait’ 

Khalid You&f Al-Homaizi.Corp. 
P.O. Box 252 
Kuwait 

” . 
c 

l 

Cables: Panabyun,Seoul 
Phone.: 761588 

. 
* . 

. . 
Telex: -2488 . 
C<bles: ‘Homaiziob ’ 
Phone: 812321 

EATERPILLAR ovEw3~As SA Telex: 2302 KT 
Mohamed Abdulrahman Al-Bahar Cables: Moatasim 
Machinery General Office *’ Phone: 810:855/56 

‘P.O. 80x 148 Safat 1 
Kuwait ’ 

DETROIT DIESEL ALLISON 
Yusuf Ahmad Aighanim & Sons 

Telex:” 9592969 Aut@abi 

W.L.L. 
Cables: Autoarabi ’ ..\! 

Construction Equipmentand _ 
Phone: 719772 or 73010$ 

Engine Division \ 
Fourth Rjng Road -, 
Rai Industrial Area 

/ 

Shuwaikh 
P.O. Box 223 

r , \ 
Kuwait 

L. GARDNER & SONS Phone: 34138 . ’ . 
LIMITED 
Al-Sabah & Fakhro Company ’ . .s 
Limited W.L L 
Commefcidl Centre No.3 s 

I 
P.O. BOX 
Safat 319 
Kuwait 

INDIAN NATIONAL DIESEL 
ENGINECO. LIMITED 
Abdulazuz Abduljah 
Al-Murshed & Brothers 
P.O. 80x 1874 
Kuwait 

. 

KA;OLIGHT 
Yusuf A. Alghanem 
P.0: Box 223 

, Kuwait 
Y 

, . 

~?LocKNER-HUMBOLDT- Telexi 3007 KT 
DEUTZ AG Cables: Ateeq 
Ateeqy Phone: 717945/6/7 
Trading & Engineering Enterprises a 

’ P.O. Box 699 
Kuwait 

/ 

KOHLER INTERNATlDNAL LIMITED 
Bader Al Mulla & Brothers 

; 

P$.z;x 17.7 Safat 
. 

I .’ 

LENLAND INTER’NATIONAL 
ait Automobile&Trading 

Telsx: 3005 Automobile A 
KT 

PETBOW LIMlfED’ - 
2 / 
I . 

Morad Yousuf Behbehani. 
‘_1. 

P.O. Box’146 
,iJ :; 

Kuwait. *. 
/’ I. 

- 
; I 

PETTERS LIMITED Cables: Wizami . 
.Yousif Ibrahim Hizami Phone: 434645 

J - 

P.O. Box 733 
Kuwajt-- _ i ’ -_ 

. 

JOHN ROBSON (SHIPLEY) . ’ 
LIMITED, 

i 

rt) .s ,* 

Al-Humaidaq’Kuwait Trading & _ ’ 

Contracting Est. a. 

. Hilali Street 
Mohd N.Al-Ha&i Building‘ 1 -. 
Kuwait 

.:* .L -*. -, 
* I 

C. * 
I --- ._ 
c r I 

lp 
- 

I . . . _j , 

P 
’ Laos ” 1. 

LEYLAND INTERNATlON’AL Cables: Lath-Pa&e 
Ets. Lath Nhouvvanisvono . Phone: 35 B 
Enterprises , ” 
Cpmmerciales *Et Constructions 
P.O. Box 33 
Vientiane 

I- 

I 
t 

- . 
: ’ 

Leban6h; . J 

ALLIS CHALMERS 
Merican-Curtis nternatiohal 
Limited A 

Al Ghan& Building- 
“Rue Verdan 

P.O:‘Box’l l-4986 ,.( 
Beirut . . _ 

_ I 

BRIG;@ & STRATTON 
CORPOR-ATION ’ 
Michel Andraos & Co., . 
S.A. L. 

‘P.D. Box,,447 
Beirut \ .A. 

, CATERPILLAR OVERSEA& 
M Ezzat Jallad & F& - - 
P.O. Box 1 lb208 and 112556 
Beirut 5 

DETROIT DI 

*a’*, , 
9 

Telex: 2OB29LoE Penyou 
Cables:’ Engtracting 
Phone: 353-670 ’ 

Cables: ,Micandros 
Phone: 220300., - -( 

. ’ 

Tilex: 2&24 
Cables: Jamla Beirut 
Phone: 932-522 ’ 

Telex: 20680 I’ 
Cables? Levandiesel Beirut 
Phone: 350180 or.350181 

DORMAN DIESELS’LIMITED. Cables: Bakson 
Nagjb Baki 81 Sons 1’ . Phone: 234618,2713b5 
P.0; Box 11-828 j. 

Patriarch Hoyek,Stre,at “:, ’ :” ,. ! 



INDlANNATiONALDi SEL 

A 

, ‘. - 
ENGItiECO. LTD.’ n ~ . 
Abourrousee & Company“ 

* 

P.O. Box 1500 
k, .$ 

yt” <.I 

* Beirut 
I 

’ . . 
. . u . . 

. ., 3. -_ * -. 
V’-. , 

** ., r . ,.I’ I , a. 0 . 
.b,...: .J 

LB / 
. -a 3 ‘a_ * 0 _ .- 

I>’ r 

. L. GARDNER & SONS LIMITEd’ Telex! 20680.Le Joe jnt,,: 
- .-* ‘$ ..I 

Saamir Commercial Agencies Cables: Trancomage i, 
*+‘. :.a~TROll.~pigpL-ALL;SON _ 

3 i,.. . ‘. Telex: 9375223 &htrdclib, ,_ 

P.O. BoSt 1 l-2891 ,+* Phone’: ?95240-2380bl. 
.,Bl&o’od Hodge (Liberia) inc. 

” “’ -*%$ted Nations Drive 
.- Cables: Su’ntract 

Beirrli .-\ - 
Phone: 23 039. 

t, 

‘3 - 4 P.O.>Bolc 105* , I :“. ‘,; 
” 

Monrovia . -, _ 
, I 

K~~TPL~GHT a, \ ,,. i* 

,Wnited States-Trading Cpinpany . _ il> - 

P.O. Box 140 . . 

Monrovia ’ -1 

-KLOCKNER--HUMBOLDT- 
.i 

DEFTZ-AG 
Telex; 4243 
Cables: Unii‘ibru 

United Liberia Rubber 
Corporation 

Phdne: 21506,‘21 JOB 
. I 

Randall Street 
P.O. Box 51 : * 
Monro_via’ . - z . L. 

LEYLANB~NTERNAT~~NAL 
- u . 

KlRiOSKAR OIL ENGINES 
, 

LIMITGD 
Cables: Amcco 
Phone: 262388/264615 

Abdel Massih Commercial .’ 
Company . ’ I// 

St. Joseph Hospital Street 
P.O. Box 80260 Dora 

_. 
. . 

Bouri Hammoud 
Beirjjt .- ‘. 

“3 , 
./ .) 

F’ . 
KLOCKNER-IjUtiBOCDT- 

a 

DEUTZAG - 
. Telex: 22218 Rocomi 

Cabl.es: Emilacarfils 
Emile Acar & Fils 
Rue Arz 

Plye: 225797,293774 
I . 

B.P. 115834 
.- ; 

Beirut 

Swiss Africa Tradin’g Corporation 
Telex: 4271 ,.- , 

P.,O. Box ‘I 15 
Phons.. ?!668: r 

. * 

Bushrod island 
Monrovia . ;. 

‘_ 
. 

.” ! .I,* 

Telex: Monrovia 4233 

. ..= 

’ %. 

c 

.5 

r , 

_ . 

-I _ 

’ ,. 

I 

KOHLER INTERNATIONAL ’ 
LIMITED I ” 

Demetrius Stephanou &. Company 
P.0, Box’127 
Parr street 
Fattal Building 
Beirut 

i 

. 

\ 
. @ 

LEYLAND INTERNATIQNAL 3 , Cables: Fatabros 
Phillippe & Adib Fata 
P.O. Box 5309 

Phone: 280860,28153; 

Beirut 

LUCAS SERVICES OVERSEAS Cables: Micandros 
LIMITED Phone: 220300 
Michel Andraos & Co., 
S.A:Lebanese 

_ 

Andraos Building - 
Al AFZ Street 
P.O. Box 447 
Beirut 

PERKINS E~~GINES LIMITED ’ * Cables: Edrouss 
Abourrousee & Company ’ Phone: 2273451235784 
P.O. Box 1500 
Beirut ” 

(0.A.C.) 
P.O. Box 281 
Water Street 

-Monrovia 

Cables: Jupiter 
Phone: 21010,22655’ 

J 
r. . 

* : 
- 

RUGGERINI MOTORI SpA 
Antoine Hajiar’& Fils 
P.O. Bbx 1 ill705 
Saliba’Building’ 
qora-Beirwt I ’ : 

VOL’IOPENTA ’ 
~.. - 

Telex: 211il. . 
S. Sadaka & Sons ” ’ 

P.O. Box 4 
j Cables: Sadaka 

Zahle ’ 
Phone: 823333, 

i 

_, 

Lesofho 
5 a ‘I 4 

CATERPILLAR OVEdSEAS S.A: Telex: 2-632 
Barlow’s (0.F.S.) Ltd. 
Nuff/eld Street 

Cables: Shipments 

Hamilton 
Bloemfontein 

Bloqmfontein9301 
. Phone: ‘82721 .’ 

L@pia , 

:ATFRPIeLAR dVERSEASSA Telex: 4282 
-iberla Tractor & Equipment Cables: Libtiacd 

y 

:ompany 
Jnited Nations’ DriGe 

Phone: 22279122057 

‘:O. Box 299 * 
> 

Wonryia II 

LEYLAND INTERNATIONAL Cables: Alram 
Mahari Trading Co. SpA . 
Sciara Haiti ’ ’ 
P-O. Box 2361 I’, 
Tripoli 6 _, 

* 

Libya 

ALLIS CH’ALMERS 
Hajmohammed M. Sheibany 
&~o(sHEBc~) . F 
Sciara Haiti 2 0 
Alitalia Building 
P.O. Box 626 
Tripoli 

L 
. . 

‘CATERPILLAR OVERSE~AS SA Telex: 20022 
General Company for Farm Cables: Metrade I 
Equipment & Agricultural 
Necessities 

Phone: 32529141237 

(GISMET-EME) 
(/ ‘. 

I 
Sidi Mesri 
P.O. Box 148 
Tripoli ,’ 
. 
DETROIT DIE&L ALLISON 
Belashbar GM Power ’ 

Tel@. 929.40331 Mobileiy 

/‘:. . 
P.O.“‘Eox 2238 
Triboli 

, 
.!’ 

DORMAN DIESELS LlMliED ’ Telex: 2;017 - I 

D 

Mahdi Bettamer & Sons 1 Cables: Bertamer 
P.O. Box 66 ’ Phone: 3135 
8 @mar Mukhtar Street ’ ’ 
Benghazi 

. a 

KATOLlGHi ’ . 
GhTrabel Trading Agency __ 
P.O. Box,!541 _ t 

Tripoli a . 
.I 

<IRLOSKAR OIL ENGINES Cables: Elhuni 
-IMITED ’ 
)m&,Ali Adballa Elhunl & 

Phoge: 36295 

3rotheis 
‘.O. Box 2232 I 

46Omar yukhtargtreet . 
-ripoli ’ . * 

:LOCKNER-HUMBOLDT. ” 
IEUTZ AG 

A. Bran&y 
P.O. Box 68 / 
Tripoli 

Phone:T 40588 

.: 



I 

_ 

I. 

-. 

- 206 
,’ 

- 

* ., 

~. ..,- , 
I. 

P s 
. . i.. ’ 

.I I 
I - 

*. -1 . ., - .,pn .’ 
. 8 ,.‘=s 

1 Madeira - ._ ,-, . .j 9 ” 
i) 1 

. _ ,, I 

h 

I LUCAS SfRV1C.E OVERSEAS Cablesb Alram ~ 
LIMITED Phdne: 31171./5 m 
hAahari Trading Company * 
P.O. Box‘1361 

__ ^ ’ 1 ’ 
?ATERP I~?LA‘R I&R&S SA >+TTelex: 72778 

i 

Tripoli , c , , c, y - 
s p’. ~ 4 . ..- I 

NI?%.AN-DIESEL,MOTOR CO. 
LIMITED 

. 

The National Company for Trade & 
Vehicles 
P.O. Box 8456 
Tripoli 

, 

‘r ’ 

; ‘; . 

: w., 

? 
‘I 

’ 

PERKINS ENGINES LIMITED 
Libyan Electronics Compary 
P.O. Box 3680 . 
Side El-Masri 
Tripoli 

Cables: Electronco ’ 
‘tihone: 31840.39462 

6 I 

-. 
PETTERS LIMITED Telex: 40047 Laally 
Libyan Anglo Agencies Cables: Laal 

:(She&o) Ltd ’ ’ Phone: 23203509’ 
Darnis Building, ; 
Avenue Emile San Lot 
P.O. Box 242 
Benghazi 

JOHN ROBSdN (StiIPLEY) 
LIMITED 
Libyan Developmeni & Investment 
Company 
P.9. Box 3294 
Tripoli 

RUGGERINI MOTORI SpA 
Agricultura Shop 
Ramadam Mlsillati 
P.O. Box 2999 
Tripoli 

u’ 

VOLVO PENTA 
I.L.C.O. 

Cables: Entesar . 
/’ 

Phone: 30726,32108/g 
Suanl Road Km 2 
P.O. Box 60 
Tripoli 

Liechtenstein .i 
CATERPILLAR OVERSEAS SA Telex: 68446 I 
Ulrich Ammann Baumachinen AG Cables: kmmalinag 
Langenthal 
Switzerland 

-Luxembourg 

CATERPILLAR OVERSEAS SA 
Bergerat Dutry S.A. 
Zone lndustrielle 
Howald 
Luxembourg _ 

KL~CKNER-HUMBOLDT- 
DEUTZ AG 
Garage Magirus Dbutz 
ArthLr Schmitz 
243 route d’Es‘dh 
Luxembourg ! 

Madagascar 

CATERPILLAR OVERSEAS SA 
Sock&e’ Henri Fraise Fili & Cie 
Route des Hydrocarbures 
B.P. 28 

’ Langenthal 
I Phone: (063) 2-27-02 

2-51-22 

Telex: 2543 
Cables: Bedutry 
Phone: 48-l 2-21 I22 

Tel&: 2346 
Cables: Garagedeutz- 

luxemburg 
Phone: 487474 

Telex: 2222 8 
Cables: Fraisenri 
Phone: 227-21124 

,. 

I’ 

_ 1’ ’ 

i 

1 

Tananarive 
Malagasy Republic 

o,m 
, I . : p.., “_ 

,STET -,. 4 ;?,’ - Ca’bles: Stetra Sacavem 
.Sbcie+X+$Tecnica de -Fquipamentos PhoAe~; 25!-$I11 . 

eXib&tores S.~.r.l.r.- ,l’” “,. ..j> .) ,L- ’ 
Apartado 1351. .’ . 

, - 

k.isbori _ 
Portugal , - 

. 
DOR&N DIESELS LIMITED 
Madefra Engiceering Co;_Lda Y- 
Arsehal de S. Tiago 
Rua D. Carlos 1,2A 
Caixa Postal 528 

.. = 

Funchal 
_’ 

LEY,LAND INTERNATIONAL 
Leacock & Cia Ltd 
Rua Major Reis Games 13 

.Caixa Postal 24 
Funchal 

*, 
I. . - ^, 

0 
I 5 , 
Cables: Arsenal 
Phone: 20191/2 

Cables: Leacock ‘,I 
-i 6 

5 

PERKlNSbNGlNES LIMITED Cables: Leacoik n 
Leacock & Cia Lda Phone: 22101 

-Rua Major Reis Games 13 ’ 
Caixa Postal 416 _- 
Funchal 0 , . . 

.b 

.VOLVOPENTA ’ 
Mendes Games & Ca ida 

Cables: Svea 
Telex: 72144 -’ 

Rua do Visconde de +nadia 3-4 Phone: 29191/3,28118 
P.O. Box 556 
Funchal . 

Malagasy 

CATERPILLAR OVERSEAS,SA Telex: 52218 
Sock% Henri Fraise Fils & Cie SA Cables: ‘Fraisenri o 
Robte des Hydrocarbures Phone: 227-21124 

- P.O. Box 28 
Tananarive 

KLOCKNER-HUMBOLDT- Telex: ’ >22216 
DEUTZ AG Cables: Dwimax 
5 Rue Dr Rasamimanana 
P.O. Box 1248 

Phone: 29$11,23741 

Tananarive \ 

LEYLAND INTERNATIONAL \ Jelex: 216 
Societe lndustrielle & Cables: Sicegar 
,Commyziale de L’Emyrne Phone: 237-41 
(SICE) 
P.O. Box 1078 

Rue Clemenoeau 
Tananarive . 

LUCAS SERVICE OVERSEAS ’ Telex: 22271 , 

LIMITED a:, Cables: Ameca 
Ateliers De Mechanique Phonk: 230-16 
Automobile A.Mec A 
Lalana Ravoninahitriniarivo / 
P.O. Box 392 ’ 
Tananarive i .’ 
PERKINS ENGINEiLIMITED 
AMECA 
Ateliers De Mecanique Automobile 
Rbutes Des Hydrocarbures ’ 
P.O. Box 392 
Tananarive - 

I? I, 
lPETTE% LIMITED _ 

Ets Modrin & Cie 
P.O. Box23 
Tananarive Y 

i - 

I * 
Telex: 222-71 Ameca Tana 
Cables: Amaca 
Phone: 230-16 

Cables: Modrin 
Phone: 01-47 

. 

I 

&lawi 

“CATERPILlzAR OVERSEAS SA Telex: 240 
Cesco Ltd. X- Cables: Cesco 
Stadium Road . .__ 
P.O. Box 526 I 

Pyo&y166 
,;:- ’ -- 

‘Blaityie . 

. . I 

“L .- ,_I i 

1 

-: 
_-i :+ 



, 
DETROIT DIESEL ALLISON Telex: 74-7684 

. . Refroii Diesel A\lison International Cables: Portau’t&x . _ ” 
c/o Getter@ Motors South African Phone: 6-2384,6-1131 Port 
(Pn/)~ I.$ Elizabeth 
Aloes Plant (near Port Elizabeth) ._ Q _ 

’ INDIAN NATIONAL;DIESEL 
ENGINE CO. LIMITED \x 

Chop Lim HupChobn s‘d 
Sibu . _ ,,\:; 
Sarawak , . &y?>, > ;g& **. ~. . . 

_.. I. d ~r) . b ’ 
‘ + 

207 

3 P.O. 50x$137 
For-t Elizabeth 6000 5 ” 

1’ - 
D*MAN DIESELS LIMITED Cables: Beance 
Brown & Clapperton Limited Phone: 2352/4 : 
P.O. Box 52 . 
Blantyre : . 

KATOLIGHT 8 

NEB 
P.O. Box 1003 
Kuala Lumpur 22-06 

. , , - 

. . 

KLOCKNER-HUMBOLDT- T&x: Borneo MA 30334 D 
DEUTZ AG Phone: 51716, 51715, 
Industrial Agricultural Div. - 772629 
Borneo Motors Sdn. Bhd 
Lotl,Jn13/2 . . - 
Petaling Jaya ’ ! 

LEYLAND INTERNATIONAL Telex: Blantyre 4138 
The Leyland Motor Corporation Cables: Leymotor 
(Malawi) Ltd 
P.O. Box 581 
Blantyre t . ‘\. 

LUCAS SERVICE OVERSEAS 
LIMITED. 
Brown and Clapperton Ltd 
P.O. Box 52 
Blantyre 

, 

‘Phone: 30477 

Telex: 4245 
Cables: Seance 
Phone: 34677 

PERKINS ENGINES LIMITED 
Farmtng & Engineering Services 
Limited 
HanovwStreet 
P.O. Box 918 
Blantyre - 

KOHLER INTERNATIONAL 
4 

LIMITED 
Sandilands Sdn.Bhd’ +s.*‘u +6x 

.P.O. Box 159 . . , . 
3 Jalan 13/2’ :, 
Petaling Jaiya SBlangoi’ 

b&i $6 (, “ 6. *+ 
+ _’ .- - ; ,, : 

‘I 

LEYLAND iNTERNATIONAL 
Wearne Bros. Malaysia Sdn. Bhd. 
P.O. Box,, 2,323 . 
Kuala Lu’mpur 

Telex: Wearne MA 3C604 

LUCAS SE%RVlCE OVERSEAS 
LIMITED y<.. 
Far East Motors 
P.O. Box 81, I 
3 Jalan Robertson , 
Kuala Lumpur 

Telex: Wearnes 30694 
Cables: Ignition : 

P,ttone: 8038113 ’ > t 

Cables: Dixie ’ 
Phone: 2923 

PETTERS LlMJiED 
Farmsng & Engineering Services 
Limited 
Hanover Street ,. ,” 
P.O. Box=918 _/ 
Blantyre 

“n 

Cat&%: ‘Dixie 
Phone: 35944 

-NISSAN DIESEL MOTOR CO. 
LIMITED 
Malaysia Tractor & Equipment 
Sdn. Bhd. 
P.O. Box 1206 
Sandakan 
Sabah 

Malaysia 

BRIGGS &STRATTON 
CORPORATION _ 
United Motor Works IMJ 
Sdn. Bhd 
Batu Tiga Industrial Estate 
P.O. Box 52 
Sungei Rengam 
Shah Alam 
Selangor 

Telex: MA 38649 
Cable: Unity 
Phone: 361911 

PERKINS ENGINES LIMITED 
Perkins Engines Eastern 
(Malaysia) Sdn. Bhd. 
35 Jalan Segambut 
Tehgah . 
Kuala Lumpur 12-07 

PETTERS LlMlTEO 
William Ja,cks & Co. 
(Malaysia) Sdn. Bhd. 
Jalan Bersatu Road 13/4 . 
Petaling Jaya 
P.O. Box 286 
Kuala Lumpur 

. ,?. ; 

. Telex:’ 8430319 
Cables: Expanded 
Phone: 564121 CATERPILLAR OVERSEAS SA 

Tractors Malaysia Berhad 
Bangunan Sharidal 
Jalan Yong Shook Lrn 
SectIon 7 ;. 
P.O. Box 2465 

‘,‘L 

Petaling Jaya 

Mali 

CATERPILLAR OVERSEAS SA 
Manutention Africaine 
P.O. Box 543 
Bamako 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Valcke F&es 
Untervertretung: Ste’ Sofica 
P.O. Box 1783 ‘0 
KN 4 - Route de R~ufisque 
Dakar 

I “+ 
” ‘- I 

LEYLAND INTERNATIONAL 
Etaperu Soudan 
5 Rue Mohamed 
P.O. Box 83 
Bamakos 

DETROIT DIESELALLIS& 
General Diesel Malaysia &In. Bhd 
(Main Office) 
2 Jalan President Kennedy 
Lahat Road . 
lpoh 

Telex: Genreco AS: 786. 
21962 Singapore 

Cable: Gedes 
Phone: 76455 

Telex: 565 
Cables: Mea 
Phone: 22957,22549 

Telex: 663 Sofica SG 
Phone: 50063.50537 

-1 

Telex: KL335 
Cables: Geclumpur 
Phone: 84291/5 

DORMAN DIESELS LIMITED 
The Genera& Electric Company 
of Malaysia 
Sendirian Barhad 
Diesel Division 
P.O. Box 256 
Kuala Lump&& 

FORD MOTOR co. LIMITED 
F9rd Motor Co. Pte. Ltd 
Malaysia Branch 
Sub Lot 11 
Jalan Paku Z/6 
Kawasan Miel Phase II 
Batu Tiga 
Selangor 
W. Malaysia 

Phone: 361900,361’909 
Cables: Etaperu 

,t 

PERKINS ENGINES,lIMlTED 
Etabs. Simaga .I,’ 
P.O. Box 2? 
Segou- ’ c 

Phone: Agence 247.69 
.Escale 241.47 



208 

.‘DETROIT DlESELAitlS& 
Malta M,arine Repairs &Services Ltd Phone: 20’556 c ” ’ , 
Mariner 1 Hay Wharf 

J 
* 

Pieta Creek 1 . __ .‘)1. -.- 

- Pieta .I 
SA Maison- * 4. 

. 

Telex: 029663. ’ ’ 
. Cables: Monplasir 

Phone: 741338,741692 
6.0. .Bdx 497 
Zone Industrielle 
Lamentin. 
Fort-De-France - 

‘:.. * 

. 
’ . , _’ 

, 

=” Telex: 635 Anigarage ” 
.Cables: *Amgarage 
Phone: 71-54&l 

-’ 

.DORMAN DIESELS LIMITED m Cables: Repairs 
P 

T. Pace &.-Co.‘.. Phone: Central 24‘139 
Malta Marine Engineering Works 
26/24.,Zerafa Street 

,Marsa r 
. P’ 

KLDCKNERHUMBOLDT- Cables: 613 Ronaso MT 
DEUTZ AG Phone: 20072,22956 ~ 

’ Untervertretung I.M.L.’ e 
Ronasons International Ltd 
P,O. Box 50 
113,Britannia Street .* - u 

Valletta . 
‘\. ; 

LEYLAND INTERNATWNAL Telex: MC;;.232 

PERKINS ENGINES LIMITED 
International Automobiles 

.20 Republic Street 
Valetta 

PETTERS LIMITED 
Joseph Bezzina & Co. Ltd 
44145 Jetties Wharf 
Maws 

RUGGERINI MOTDRI SpA 
Michael Galea 
41 Fisher Road 
Magat 

Martinique 

C.ATERP.lLLAR OVERSEAS SA 
Garage Americain 
Ets. Louis Crpcquet 
38 Avenue Duparquet 38 
P.O. Box 579 
Fortse-France 

:‘SC-; 

DETROIT DIESEL ALLISON 
ManufacturesCReubies 

-37 Rue Bertin 
Fort-De-France 

DORMAN DIESELS LIMITED ’ 
Guy Vieules 
P.O. Box‘233 
Fort-De-France 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Valcke Freres 
Untervertretung: 
SMR -SOCOMI 
Zone de Japlbette Lamentin 
P.O. Box 213 
Fort-De-France 

Cables: lntiiauto 
Phone: 3000+/2/3 

-* 

I 

“Cables: Darmzeb 
Phone: 139 

‘* 

Telex: 02935 MR 
Cables: Amgarage 
Phone: 71-54-54 ‘- 

Cablesi Pamaru Martinique 
Phone: 35-28 

Telex: Fort-De-France 665 
Phone:. 54-69 

.Telex: 029633 MR - 
Chamco ‘_ 

Phone: 719363 

KOHLER INTERNATIONAL 
LIMITED 
Ets. Rene & Henry Dormoy 
P.O. Box 472 
Pointe Simon 
Fort-De-France 

LEYLAND INTERNATIONAL Telex: 29631 Mr. Traser 
Givvaa Garaga Austin . - : Phone: 74.16.28 
Zone Industrielle!,Voie No.2 
Lamentin 
Martinique - 

1 /,, ’ 
i 

.I, . I : 

PERKINS ENGINES LIMITED; 
2 Et<. Louis Croquet’ 

P.O. Box 579 .’ 
‘38 Avenue Duparquet ’ 
Fort-De-France 7; 

PETTERS LIM&D 
Ets. Rena &-Henry D.or~oy 
P.O. s-,.+?77 

;Fort-De-Fran& 12.033 

’ Telex: .Hermay 029648 MR 
Cables: Remoy - 
Phone: 71.95116. * D 
-., ‘. 

PEFI,KlNS ENGINES LIMITED Telex: -835 Amgarage 
Ets. Louis Croquet ,.Cables: Amgarw 7 
P.O.‘Box 579 I ’ Phone: ‘7-1-54-54 > 
38 Avenue Dupaiquet 
Fort-De-France ‘A 

$ ‘- .) \p 

. . . * ’ 
Mauritania 

CATERRILLAR.O”:RSEASSA 

z -. 

Telex: 571 
Somatrac Phone: -2188 
P.0. Box 164 
Nouakchott 

KLOCKNER-HUMBOLDT- 
DEUTZXG . 
Valcke Freres ’ a ’ 
Untwvertretung;ACD ‘, 
Ateli.er Chantier de Dakar 
P.O. Box 170 
Av. F&x EbouL 
Dakar 1 

,.” 

Tele@- 420 ACD SG 
Phone: 50558 

. <- 

LEYLANDJNTERNATIONAL b 

Cotema 
P.O. Box 3 13 
Nouakchort 

- *r 
LUCAS SERVICE OVERSEAS Telex:’ 88 

% 

LIMITED ’ Cables: Unamotors ’ 
Compagnie Technique Phone: 23-52 
Mauritanienne 9 
(Cota,ma) 
P.O. Box 313 
Nouakchott 

_. 

PER,KiNS ENGINES LIMITED Telex: Cotema NKC 88 
Cotema ’ . Phone: 23.52 
Rte du Ksar 
P.O. Box 3 13 0 
Nouakchott * _I b’ 

PETTERS LIMITED Telex: Locombe556 , 
‘Hameile R.I.M. ” Cables: Hamelaf 
Route d’Akjoujt Phone: 5.25.38 
P.O.“Bax 382 = 
Nouakchott ’ ’ 

Mauritilis 
L 4 

CATERPILLAR OVERSEAS SA _ Telex: IW 211 
Blyth Brothers & Co. Ltd Cables: lbel Mauritius 
P.O. Box 341 Phone: Z-0265 
Port Louis 

_. 

DETROIT DIESEL ALLISON. Cables: Ybrat Mauritius 
Doger De Speville & Co. Ltd ’ 
P.O. Box 100 
Port Louis 

’ _ 

DORMAN DIESELS LIMITED Cables: IrelaX% 
Ireland Fraser & Co. Ltd. Phone: Z-2811 
P.O. Box 58 
Port Louis 

i *.- ‘.’ .- 
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1 
’ KLGCKNER-HUM8OLDT- Telex: 317 IW ‘& -9 
-Elan-z~~ z f s 
‘,MECO~%ech”enisation Co. Ltd ” 

Phone: 248B@ 
” ,. * 5” 

13 Bugene Laurent ’ 
/ : 

1 - 

P.O. 80x 694 
Port Louis ,4’ * < . . :: 

.<,. 9 <- / 

LEYLANDiNTERNATl6NAL 
Rogers &Co. Ltd , . ,y 
P.O. Box 60 . - 
PortLouis ‘,“/, . ,+. 7. 

LUCASSERVICE DSERSBAS ~ - Ttiexi ‘297 . c 
I.Llti+f=OD 

-. . 

iiRey end Lanferha 
Cdles: Reyfer . 2’ 

Ltd. Pho& 2-0261 
0 

. ; 

Telex:._ ly.245 
3 Cables:,Q Hag&n 

% 

Phone:$ Port Lou.is .2-OZl l/ 
I -. ! 

PETTERS LIM,fTED -‘Cables: Tardieu PO; Louis 
Forges Tardieu Ltd Phone: Port L,ouis 194 u 
P.O. 80x 20 

, 
6 .2. . 

31 koutb Nicolay 
Port Louis ’ 

‘. . . : 
‘, 

‘WHITE ENGINES 

I, Mallac & Co. Ltd ’ 

Port Louis 

. , I 
. 

Mexico 

ALLIS CHALMERS Phone: 5-763542 
,Standard Machinery &Supply 5-763 546 . 
Co. S.A. I. , 

Boulevard Manuel Avila Comacho . 

No.112 
Apartado Postal 139 
.Nancalpan de Juarez 
Estado de Mexico. 

ERIGGS & STRATTON Telex: 017-71-137 
CORPORATION v Cable: Selmex - 
Sociedad Electra Mecanica SA Phone: 5-66-3600 
Manuel Ma. Contreras 25 
Apartado Postal 42-164 h 
Mexico4, D.FL . 

CATERPILLAR OVERSEAS SA Telex: Maqsa Chi-034837 
Maquinaria S.A. Phone: 5-00-49. 5-0061 
Carretera a Avalos y Calle 2A 
Apartado Postal 394 
Chihuahua 

8 : 

CATERPILLAR OVERSEA SA Telex: 03B-794 (from U.S.1 
Caterpillar Mexicana S.A. de CV 
P.O. BOX 2781 
Monterrey, N. L 

. 

DETROIT DIESEL ALLISDN 
Detroit Diesel Allison International 
- Mexico 
c/o General Motors de Mexico, 
SA de CV 
Emerson 432 3rd Floor 
Mexiw 5, D.F. 

FORD MOTOR COMPANY 
LIMITED I 
Ford Motor Company SA 
Paseo de lar Reforma 333 

jApartado39 8is . 
Mexico I DF 

* 

KLOCKNER-HUMBOLDT- 
DEU-FZ AG 
Dr. Rio de la Loss 68 
Apartado Postal 31-505 
MEX - Mexico 7, D.F. 

Phones: 46:4532/3/415 

I ‘i ‘* 

Telex:*,g.7’3835 . 
Cables: Gei’motome: 
Phone: 531-25-21, 

531~94-57 
1 

Telex: 7860 
Phone: 625 9200 

“I 

Telex: Otto-Motor/ME 
” Cables: Ottomotor 

Phone: 5787310 * -:? 

Refecciones Inglesas,~De+Mefico . ’ 
Phone: 

City j ’ 
.BA . ” . . -4%. 54667.$7, 
Dinamerca,6486 ‘. 1 . .,‘ _ ’ , 

‘Mexi$o6:D.F.- ‘+ 
535&y y- a. ‘7. 

I II 
F 

LUCAS SERVICEDVERSEAS Cab;&: Edemsa 
9 

_ ; 
LIf$lTEQ : Phone: 573.51 .OO 
Electra D&se1 de Mexico SA 
Aanal ? 10 9 

Apartado Postai25-164 ’ * d ’ \ :/. G 

Mexico 22, D.F. ; , 

PERKrl.NS;ENGINES LIMITED 
Motores Perkins SA’ ‘. 

.’ Telex: PerkoifMex I*_, I 
. * _ * 017-71j47 ‘. ” 

Tiber No 68 ler Piso I’ Cables: Perkbilinex ‘i. 
Mexico 5, D:F. .‘. , _ i’ Phone: 5288187 . 

-4 
’ PETPERS. LIMITED Cables: Cummins; Mexico 

Cummins de Mexico SA City 
Norte 35 No.1015 
Cal. Indu&rial Valfeib, 

Phone: 5-6737-90 

MexicoCity 14, D.F. pc t 
.“* x; p 

-“’ 
!. , ,“,. 

‘VOLVO PENTA, _: :a. ’ Telexi O&7=7-960 
. 

Motor-Equipos SA “~a&& p,lotesa 
L 

Alemania 14 Phone: 493265 
Mexico 21, D:F. 

m . ,.:.. %., 
* ‘q p ,“‘ . 

WHITE ENGINES : I Telex: 017-71-137 Selmec 
INCORPORAT~ED Mex 

.Socjedad, Electra Mecanicq SA Phone: 56636-60 /: -* 
Manuel,Maria Contreras 25 -*.. 
Apartado Postal 42-164, 
Mexico 4, D.F. r. : - ., r- * , . 

Z‘S 1 . 
I ’ :. ..? 

I 
P’ 

+k-k 
CL-= 

I 

Montserkt , ? a - 
LEYLAND INTERNATIONAL,’ 
United Motors Limited _v. 

Empire H.ouse i 
: P.0: 80x 224 

Plymouth . 
Montserrat’ w 

... 
PETTERS LIMiTED Cables:. Orkel 
O.R. Kelsick,& Co. Ltd --Phone: ,2205 
P.O. 80x 166 
Plymouth .- I 
Montsersat / 

Morocco 
BRIGGS & STRATTON Telex: 21617 
CORPORATION Cables: Agricultore-Casa / 
Etablissements Frendo 
Societe Morocaine De Construction 

Phony 63411-634-12 , /’ 
/’ 

de Matdriel Agricole ,’ 

96 Boulevard de Khouribg? / / 
Casablarica ” .t 

‘. 
CAyEPlLLAR”VERSEAS SA Telex: 21733 
Socrete Marocaine des Ets. 
P. Parrenin 

/ 

Ll 

145 Bd. de la R&stance 
$asablahca 

Cables: Paragri 
Phone: 246605 . 

/ 
/ 

DETRDIT DIESEL ALLISON Telex: Genlmot 62050 
, Detroit Diesel All&n International 
C*.Europe “‘. 

p/ Cab1 s: Parautexap 
. Gennevilliers 

c/o General Motors France 
E6 a’58 Ave. Louis Roche 

.~ 
Gennevilliers- 

92231 Gennevillien I * ’ 
Fiance’ . ; , 

DORMANDIES,ELS 
,Technical Equipments 

Telex: 21860 Techequip 
Casa 

Casablanca 

Cables: Techequip 
Phone: 406-21/22 

!09 



1 

ar Riffi ~ I\ ‘. P ,: ., 
-4 : . 

tKLOCK~~ER-W~MB0~DF-s 
- ‘d 

Telex: 21&U . . 
DEUTZ-AG” ’ :P 
Novelle So&e’ b :I. 

Cables:’ Magi&&z 

.’ Magideptz SA 
.C;Phpnei 2415-44 

’ .: . : - ,~ 243022-23, ’ 
4-8.,Rue LayriS’V&ger ’ 2416-98-99 
P.O.:.BOX24 ’ . c 

Casablanca I . 
-- . ..’ 

K.&ER ir;TERNATlON,A,L- .’ _ ’ .*--.< 

I . 

+..;LIMlTEd . 
,, , 

Societd’Fenii: Brosette :’ 
‘. . : *- 

,‘_ .. 
” 650 B&r~MohgmmCd.V -,; I ’ . + 

Casablanca . . ; . . ‘, ‘;.a; 2e . t 
-. _:‘. , .n 

LEVLAND lNTERNATl,ON.AL 
Afric Auto 

Ph&: 51;16SO I .. 
., : 

147 Rue Mustafi El .Maani ‘ 
Casablanca i s - % 

<G 

.Mr. Jose Ballesteros .Velasco 
.*,; I 

; ’ . * . 
L 

‘Borras Y Ballest’eros ’ :!a ‘ 
=Calyo Sotalo 60 , .‘:. / .* ’ ?.? ,.: Ll. B 

Ceuta *I,. ( :: . 

Spanish Territories 1 
North Africa , t I” 

: - : -II_ ’ rh ‘eE . _ 
/ ’ 

... _ -’ .- 

LUCAS SERVICE O”E&‘EAS ’ 

-.-.i _ 

’ 
LIMITED 

Tele,x? 21859 SAA 
.. Cables: Standard 

Standard-AurolA~ct;isojeLs SA, 
149 Rue Mohamed Sm~~ha ’ ” 

‘-=. Phpne: 2786.23124 
” , 

;C,asablanca -’ r 
7, I r ..-.: ’ ‘-* 

PERKINS ENGINES LIMITED ‘, 
Calpe Garage Exploitatiod.SA 

Cables- Garageca!pe 
Phqne: 376-77 . 

23 Rue Victor Hugo 
Tangier . _ 

* 1 . 
.’ 

Dimateq. , : Telex:‘ 21907 
83 Boulevard de la Resistance 
Casablanca . 

;‘, Phone: 24.48.96/97 
a 

> 

PETTERSLLMITED ,. ; 
Hamelle-Marod SA 

_ Telex: Hamelaf 23841 

‘35 Boulevard Hassan-Seghir 
Phone: 620.51/2/3/4 

P.O. 60x 682 
. 

Casablanca’, 
. 1 

’ >*, 

Technical Equipments SA ;‘: ” Telex: 21860 I 
P.O.Box612 . . k Cables; Techequjp. .C. 

,121 Boulevard Emile Zola ’ 
Casablanca 

Casa 26.p ?! ,’ 

. ‘, . 

JOHN ROBSON‘fSHIPLEY)’ <- + 
e 
.‘- -‘:. i 

LIMITED. 
Technical Equipments ’ ! , 
P.O. Box 612 _1 
121 Boulevard Emile Zola’ *. 
Casablanca 

_c 

WHITE ENGINES 
1 

INCORPORATED 1 
F. Pignal 
21/29 Boulevard Girardot 
Casablanca 

. ‘. \_ a% 
.f 

-T&x.: 21 ,815 4 
Cab&: Piradio’. 
Phd,ne: .7(52-61” ~’ 

, I ‘, * , 
. I 

Mozambique 

CATERPILLAR OVERSEAS SA 
Sociedade Tecnica de 
Equipamentos lndustriais 
e Agricolas Lda. (STEIA) 
P.O. Bdx 2864 
Maputo 

DETROIT DIESEL ALLISON 
INTERNATIONAL 
cio General Motors South 

,African (Pty.1 Ltd. 

‘, -4, 

Telex: 6241 (393) ” 
Cables: Remoterra Maputo. , 
Phone: 24187/88 

0 

Telex: .74-76&l 
Cables: Portautoex Port 

Elizabeth 
Phone: 6-2384 or 6-l 13i 

Aloes Plant (near Port Elipbeth) 
P.0. 60x 1137 
Port Elizabeth 6600 ,’ 

Port Elizabeth 
,. 

‘_ 

* .. ;. i r j 

Agencias Modernas Ltda 
P.O. Box 1066 
Avenida de Angola 3016 
Maputo 

PERKINS ENGINES LIMITED 
Agencias Modernas Lda ’ 
Caixa Postal No. 1666 
Av. de Angola 3016 
Maputo 

, 

I 

PETTERS LIMITED 
Breyner & Wirth (Beira) Lda 
Caixa Postal 293 
Rue Costa Serrao 158/166 
Beira 

r 

RUGGERINI MOTORI SpA 
lnagrico Lda 
Caixa Postal 3 809 
Avenida General Machado 1230 
Map&o 

DORMAN DIESELS LIMITED 
F. Bridler & Ca Ltda 
P.O. Box 65 
Can Phumo 

Telex: 6-440FBC MO 
Cables: Bridler Can Phumo 
Phone: 2303 1 

L. GARDNER &SONS ITED Phone: 2587-2687 
,The Beira Engineering Co. Ltd 
(Marine) 4 0 

P.O. Box 363 
Beira I 

KATOLIGHT 
Sadem 
Av. 31 de Janeiro 70 . 
Caixa Postal 2447 9 
Maputo 

I* 
KLOCKNER-HUMBOLDT- ’ 
DEUTZ AG 

Telex: 6388 Cpmel MO 

‘Come1 
-Cables:~,Comela 

i 
Phone: 27110.27114 

Consorcio de Maquinas & 
Electricidade Ltda ’ 
P.O. Box 459 
Maputo *. 

2 . - 
LEYLAND INTERNATIONAL Cables: Camiauto . 
e‘ompanhia Distribuidora de Phone: Camiauto 
Automoveys SARL No.6-225 
(Codauto) 
Caixa Postale 2510 
Maputo 

LUCAS SERVICE OVERSEAS LTD Telex: 6-268 
Cables: Agmod 
Phone: 733175 

Telex: 01-268 Pence MO 
Cables: Agmod 
Phone: 733175 ~ 1 

Cables: Produce 
Phone: 3154 ’ 

I) 

VOLVO PENTA 
Bonanza -. - 

Del R& & Velloza L da 
Av. Paiva Mansg 3431347 ~k 
Caixa Postal 2480 ’ 
Maputo 

Namibia 

BRIGGS & STRATTON 
.CORPORATION 
‘M & Z Motors & Engineering Ltd., 
P.O. Box 192 
Windhoek 

3 
’ CATERTILLAR OVERSEAS SA 
Barlo’w S.W.A. Tractor Company 
‘Repub iek Road 4 
Windhoek 9100 

r 

,Cables: Delvemar, 
Phone: 26507 

2a7gfiy p -. 

. . 

b 

Telex: 56-720 
Cables: Emzetmotor 
Phone: 25401 

Telex: 56-725, 56-875 
Cables: Shipments 
Phone: 32026 

,,DETROiT DIESELALLISON Telex: 74-7684 
Detroit Diesel Allison International Cables: ‘Portautoex 
c/o’G&teral Motors South 

a Afridan (PfY.1 Ltd. 
Phone: 6-2384 or 6-l 131 

* 
Aloes Plant (near Port II 0 
Elizabeth) 
P.O. Box i 1el 

. 
* . 

Port Eltiabeth 6000 
. 

Republic of. South ‘Africa 

* . . 
,J 

,Y- 

- /’ :... ; 



KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Magirqs-Deua [Southern Africa) 
(PtY.1 Ltd. 
P.O. Box 365 
Wrench Road . . 
lsando Travsvaal 1‘600 

PETTERS LIMITED 
Barswa Motors Agric. Dept. 
P.O. Box 1708 
Windhoek 

Nepal 

CATERPILLAR OVERSEAS SA 
Tractors India Limited 
1 Taratolla Road 
Garden Reach 
P.b. Box 323 
Calcutta 700 024 

KATOLIGHT 
Timber Corporation of ‘Nepal Ltd. 
Babar Mahal ’ 
Kathmandu 

KIRLOSKAR OIL ENGINES 
LIMITED 
Kalpana Trading Co. Ltd. 
P.Od&x 83 
Kathmandil 

LEYLAND INTERNATIONAL Cables: Necoenco 
Nepal Construction & Engineering 
Corporation (Priv.1 Ltd. 
Dwalkha Chhen 
B/324 Pyukha Tale 
P.O. Bcx 156 
Kathmandu 

LUCAS SERVICE OVERSEAS Cables: Hiinaliron 
LIMITED Phone: 11490 and 14327 
Bhajuratna Engineering & ’ , 
Sales (P) Ltd. 
P.O. Box 133 

Bhawan 
ipath 

Kathmangu 

NISSAN DIESEL MOTOR CO. 
. s 

LIMITED 
Nepal lmpex (P) Ltd 
Ramshah Path 
Kathmandu 

-2 
5 - 

r;ietherlands I 

BOMBARDIER-ROTAX Gmbh 
Bonenkamp B.V. 
Castellumlaan 2-4-6 
De Meem 

BRIGGS &STRATTON Telex: 15272 Mosco 
CORPORATION Cables: Motor Snelco 
Motor Snelco B.V. Phone: (020) 932808 
HJE Wenckebachweg 137-139 / ’ 

Amsterdam 0 . 

CATERPILLAR OVERsEAS SA ‘i Telex: 13106 
Geveke Motorep en Grondverzet Cables: Globetract “,- 
B.V., Phone: (020) 9432-32 
Spaklerweg 45 
lndustrieterrein Ar&tel 
Posrbus 4091 
Amsterdam 0 

Telex: 86433 
Cables: Deuumotor 
Phone: 36538117 

Telex: 56-871WK 
Cables: Barmech 
Phone: 2-3263 

Cables: Diesels 

Phone: 03406-l 246/2324 

DETROIT DiESEL ALLISON *Telex: 21355 or 23018 
INTERNATIONAL-EUROPE .Cables: Cartruck . 
C/O General Motor% Continental Phone: Rotterdam 29-00-00 
S.A. Nederland 
Parmentierplein 1 
P.O. Box 5061 1 

NL-Rotterdam 52 

telex: NP 205 AAPU 

DORMAN DIESELS LIMITED 
BV lngenieursbureau de Roes 
Beheer 
P.O. Box 1813 
Koninginnegracht 92 
Den Haag, 

Telfx: 31215 A/B Roes 
NL 

Cables: Abezet 
Phone: (070) 648830 

,* ;$ 

FORD MOTOR CO. LIMITED 
N.V. Nederlandsqhe Ford . 
Automobiel Fabriek 
Postbus 795 ’ 
Amsterdam 

L. GARDNER & SONS 
LIMITED 
Geveke E1ektronica.y i 
Automatic N.V. x 
Nautical Dept., : 
P.O. Box q232. 
Rotterdani 

KATOLlGHi 
MRC Zuid Hollandse Mbtoren 
Revisie B.V. 
P.O. Box 63008 
Rotterdam 

PERKINS ENGlNES LIMITED Telex: 22-124 KVT NL 
Kemper En Van Twist Diesel B.V. Cables: diesel 
P.O. Box 156 Phone: 07830155 
Mijlweg 33 ’ 
Oordrecht 

PETTERS LIMITED 
Petters Contin&tal B.V. 
Bunschotenweg 122-l 26 
Rotterdam 

RUGGERINI M‘OTORI SpA >:’ 
Sim Holland 6.V. 

-T&ex: 26099 Simwo NL 

Antwerpseweg 10 
Postbus 60 
Gouda 

VOLVOPENTA ’ ’ 
Nebim Handelmaatscappij B.V. 
Zwarteweg 77 
P.O. Box 3 
A&peer 

WHITE ENGINES 
INCORPORATED 
Petters Continental B.V. 
Bunschotenweg 124-l 26 
Rotterdam 3022 

Telex: 12303 
Phone: 5869111 

L,- 
Telex: 22225 
Phone: (010) 29 24 44 

KLOCKNEA-HUMBOLDT- Telex: 28079 
DEUTZAG ’ Cables: Deutzmotor 

* Deutz Motoren B.V. Phone: 298544 
Sluisjesdijk 145 -- ~~- 
Postbus 267 
R,otterdam 

LEYLAND INTERNATIONAL Telex: 21553 
Britisti Leyland Nederland CV Cables: Britleyned 

.P.O. Box 204 Phone: 1820-11122 
Niewe Gouwe OZ 40 L 
Gouda 

Telex: 22344 
Cables: Petters 
Phone: 010-290333 

Telex: 10555 ’ 
Phone: 02977-24652 

* Telex: 22344 Petters 
Phone: 01 O-29 03 33 

Netherlands Antilk 

CATERPILLAR OVERSEAS SA 
PBC Machines & Services Inc. 
P.O. Box 157 
Curacao 

Telex:, 1 i 59 P$aiz NA 
_’ Cables: Equipment - ,’ 

Phone: 13981,13866 

DETROIT DIESEL ALLISON Cable: Winrub> 
N.B; Winkel’s Handel Maatschapyi 
P.O. Box 8 

j --, e 

Oranhestad , / 

_-.- = 

- 

211 
w 



” 
e 
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- 

DORMAN DIESELS LIMITED Telex: CU6 ‘ 
Kusters Trading Co. (Curacao) Inc. Cables: Kusters 
P.O. Box 41 Phone: 11853-11129 
Concordia Street No.30 
Curacao 3 \ 

‘i 
KATOLIGHT 
Ferreira Sales and Service 
Siouxweg 5 
Willemstad, 
Curacao 

KOHLER INTERNATIONAL 
LIMITED 
S.E.L. Maduro & Sons (Aruba) Inc. 
P.O. Box 36 
Orenjestad 
Aruba 

LEYLAND INTERNATIONAL de- Cables: V.anderree 
N.V. Warenh’uis Van Der Ree 

‘30 A.L. Boulevard 
Aruba 

c 

LUCAS SERVICE OVERSEAS 
LIMITED 
Viana Auto Supply Co. Inc. 
P.O. Box 362 
San Nicholas 
Aruba 

Cables: Visco 
Phone: 5120/l 

PERKINS ENGINES LlMiiED 
Wellman AutoSupplies N.V. 
P.O. Box 64 
Schottegatweg Oost 156-l 58 
Willemstad 

PETTERS LIMITED 
Emile Tackling 
P.O. Box 17 
Phillipsburg 
St. Maarten 

WHITE ENGINES 
INCORPORATED 
Bell Caribbean N.W. c 
P.O. Box 136 
Cu racao 

7 

Nevis 

DETROIT DIESELALLISON 
S.L. Horsford & Co. Ltd 
Agent of Tugs & Lights Ltd. 
Trinidad 
Basseterre 
P.O. pox 45 
St. Kitts 

New Caledonia 

Cables: Wellman 
Phone: 54012/54354/ 

54289 

Cables: Tackling 
Phone: 2327-9 

Cables: Belicarib 
Phone: 93082 

Telex: 387284 Trinidad 
Cables: Tuglighter I 
P.hone: 2085 , 

CATERPILLAR OVERSEAS SA Cables: Penocean 051 NM 
Societe Caledonienne des Tracteurs 
Caltrac S.A. i I 

Complexe Edward Pentecost - PK5 ; 
Magenta 
B.P. C2 Noumea Cedex 
NoCni-6 s , 

DETROIT DIESELALLISON 
Cemic S.A. 

Telex: 714078 
Cables: Cemic 

Societe Commerciale d’Equipement Phone: 73948 
Mecanique 
P.O. Box 2059 
Noumea 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Joseph Cheval & Cie 

Phone:. 73101 . 

o- 

3 Rue de Jean J&r& ,- 
B.P. l=OO 
Noumea . I : . 

. . L- 
. 

v _’ . ; .I ,’ , 

. . 1 

LEYLAND INTERNATIONAL _ ” ’ 
Soc[ete Commerciale d’Equipement 
Mecanique 
CEMIC 9 
Lot 121, Duocos, i 
Noumea . 

LUCAS SER.V,ICE OVERSEA 
LIMITED 
Groupement des Enterprises B 
B.P. 309 
Noumea 

NISSAN DIESEL MOTOR Co. 
LIMITED 
Royal Motors :. 
P.O. 981 

PERKINS ENGINES LlMliED 
I 

Telex: Penocean 051 NM 
?- Cables: Penockan 

. Phone: 757.44 & 757.45 
. Pacific Motors S.A. 

24 Rue General Gallieni ’ 
P.0. Box C2 
Noumea J 

PETTERS LIMITED 
ABC Imports 
P.B. 617 
Noumea 

c 
Phone: 20-49 

. : ‘, 

New Hebrides ,+ . 1 -I, 

DETROIT DIESEL ALLiSON Cables: Trade, 
D.J. Gubbay & Co. (New i Luganville 
Hebrides) Pty. Ltd . 
P.O. Box 223 . 

Vila ._ 

Telex: Satma BP 94 

& Materiel Agricole - Nouvelle Estates Villa New<’ 
Hebrides, 
(SATMA - NH) 
Rue Higginson 
Lieu dit Thebakor 
Port Villa 
New Hebrides 

N’ew Zealand 

ALLIS CHALMERS 
Cable-Price Corporation Limited 

Telex: NZ3438 
Cables: Caprice 

C.P.D. House, 
108 The Terrace 

e Phone: 46835 

P.O. Box 10042 
Wellington 

\. 

BRIGGS & STRATTON Telex: 4941 
CORPORATION Cables: MAZDA 
Brown Brothers Ltd., Phone: 65-195 
lf.0. Box 548 
Christchurch Cl. 

CATERPILLAR OVERSEAS SA 
Gough Gough and Hamer Ltd. ’ ’ 

Cables: Goughs NZ 4889 

24>26 Amyes R.oad 
. 

P.O. Box 16-168 
- <,- I 

Hornby’ ’ 1 

DETROIT DIESEL ALLISON Telex: NZ3521 
Detroit Diesel Allison International Cables: Genmotor 
c/o Gene_yal Mptprs New Zealand Ltd. 
Railway Avenue Phone: 2-7055 
Parts Power & Appliances Dept. 
Private Bag 
Upper Hutt 

, I 
I 

-DORMAN DIESELS LIMITED Telex: NZ 2481 1 
John Burn&Engineering), Ltd Cables: Bwnseng 
P.O. Box 14445 0 - Phone: 576111.9,576-604,- - 
Carbine Road 

. 
575-055 

Panmure 
I 

Auckland 6 
>_ 

P’ Y . 
. -. fi 



FORD MOTOR CO. LTD. 
Ford Motor Company of 
New Zealand Limited 
Private Bag 
,Auckland . 

New Zealand 

L. GARDNER 81 SONS LIMITED 
Andrem & Beaven Limited 1 
Private Bag 
203-205 Cashel Street 
Christchurch 

KLOCKNER-HUMBOLDT- 

Telex: NZ4277 . 
Phone? 60-599 

Telex: 2340 
Phone: ‘662119,665139 DEUTZAG ’ . se 

Mason Mesco Ltd. c 
,Head Office 
P.O. Box 3485 
17 Maurice Road 
Penrose 
Auckland 

KOHLER INiERN,ATlONAL. 
LIMITED 
Agency Distributors 
(International) Ltd. 
P.O. Box 61-133 
Apirana Avenue 
otaro 
Auckland 

~ ,. 

_LEYLANDINTERNATIONAL~ 
,New Zealand Motor 

-%lbg: y3m3=-=--- 

Corporation Ltd. , Phone: 844 039 * 
P.O. Box-2599 
89 Courtenay Place , - 

Wellington 1 ii 

LUCAS SERVICE OVERSEAS Cables: Aukas Auckland 
LIMITED. 
Lucas Induaries New Zealand Ltd. 
309321 Broad& 

’ Newmarket . L 

Private Bag .-. 
Auckland 1 H.+>. 

NfSSAN DIESEL MOTOR CO. 
LIMITED 
Nissan Motor Distributors (N.Z.1 Ltd., 
P.O. Box 61133 
Otara 
Aucklanti 

/. 

PERKINS ENGINES LIMITED 
Clyde Engineering Ltd. , 
P.O. Box 36480 
415427 Hutt Road 
Lower-Hutt 

/ 
Telex: NZ-3387> I 
Cables: CJybring 
Phoner+98-169 

PETTERS LIMITED = 
Richardson McCabe4 Co. Ltd. 
P.O. Box 792 
21,,6/238 Willis Street 

.-Wellington 

VOLVO PENTA ( 
Scandinavian Motors Limited 
115 Beach Road 
P.O. Box 1903 
Auckland 1 

Telex: NZ3455 1 
Cables: Dredger 
Phone: 557-728 

. 
Telex: NZ 2991 
&bles: Volpower 
Phone: 362-79718 

1 

1 

Nicaragua 

74mmMERS7 ~~ 
~- 

Telex.: 34210025 
- 

Casa Commercial McGregor A.A. Cables: McGregor 
3A Calle S.E. No. 104 Phone: 6726 
Apartado 448 

Mmgw-- <- =- ~ + _~~ -~- 

I 
BRldGS + STRATTON Telex: 1336 . 
CORPQRATION -- 
Maquinaria Ludeca S..A. 
Apartado 861 
Managua ~ 

Cables: Ludeca 
Phone: 40973-77 & 4611 

CATERPILLAR OVERSEAS SA .‘Te x: 5811 
‘es 

* 
Nicaragua Machinery Compaq Cab s: Nimac . 
P.O. Box 469 Phone: 3151.3159 q 
Managua 

. 

DETROIT DIESEL ALLISON 
Automotive b Industrial 

Te1e.K: 3021015 
Cables:~ Automotive . 

Equipment Co., 
‘p.0. Box 323 

&Phone: 69692 
D 

Managua ’ 

DORMAN DI.@ELS LIMITED Cables! Cross 
H.F. Cross S.A. i Phone: 601145 
Apartado Postal 1169 . 
Managua D.N. 
Nicaragua 

k’ 
KATOLIGHT 
Samqui ycAsociados _ L i y.- 
Consultores S.A. 
Apartado 1905 . * 

-1.l 
Managua n .’ _ ’ e, 

KOHLER INTERNATIONAL , 
LIMITED < 
Casa Cross S.A. 
Apartado 1169 t 

Managua 

LEYLAND INTERNATIONAL .’ Telex: 1237 H.F. Cross 
H.F. Cross S.A- c . _ ,.M;=L_- cahles~~fo&-=--- =-- -~_ 

-P.O. Box 1169 Phone: 60114-5 
Managua D.N. 

d 
LUCAS SERVICE OVERSEAS Telex: &21327 * 
LIMITED . Cables: Cross 
H.F. Cross S.A. P * Phone: 60114/5 -’ ‘: 
Apartado 1169 ’ _ 
Managua . 

!- i ’ 
-NISSAN DIESEL MOTOR CO. 7s - 

LIMITED 
Dfstribuidora Datsun S.A. ! 
Boulevard0 Kennedy 
Carretera Norte Km 4% 

I , ,~,~ ,,+----- 

1 ..> -> 
Apartado Postal 3689 ‘. 
Managua.D.N- >- .’ .- _. 
PERKiNSJNGlN%S LIMITED . Cables: Cross G 

H.F.,,Cross, %A. Phone: 34856-7 
,Apartado Postal 1169 “x .j 

Galle 15 de Septembre 
Managua D.N. 

PETTERS LIMITED Telex: 1025 McGregor 
3 Casa Commercial McGregor S.A. 

Apartado $ * - 
Cables: McGregor, - ~_ 
Phone:- Z-5306:07- 

Car&era Sur. Kilometre 4, ) Phone: 2-5306-67 
Mjinagua 

_ ,’ 

. 
Niger, 

,- . 
.I 2,. 

CATERPILLAR OVERSEAS SA Telex: 5234 
Manutentibn Africanine 

* B.P. 136 
Phone: 72-2B-l,y/l$ 

-4 

j / ‘\ \ 
Niamey j, I>,,,> ) 

T.,.!‘, ,> 
. . * ‘, 2, t ‘I., zi ( ‘, 

KLOCKNER-HUMBOLDT- Telex’: Nigretia 5227 NI 
DEUTZAG ’ Phone: 723319 
Valcke F&es * 
Matforce Diesel .,’ 
B.P. 165 ~- ~__-~ 
Niamey ~__ 7 -- 

. . . . 
LEYLANDiNTERNATlONAL Cables: Torfyrmot 
Societe Commerciale De t’puest 

; 

Africain. . . 
Niamey ‘, ‘ r 

. . 

LUCAS SERVICE OVERSEAS 
LIMITED 
Niger Afrique ’ 
B.P. 62 L 
Niarney’ , 

, 
Phone:, 33.17,30.38_ \’ 

. . . 
I I”. 

- 

_- 

I . 

1 

,. 

, 
213 



\ ., . . i 

PERKINS ENGINES LIMITED Telex: 237 Transacit 
Compagnie Transafricaine Niamey 
Boite Postale 246 ., Cables: Transacit 
Niamey Phone: 29.25/6. 

RUGGERINI Moi-ORI S.~.A 
El Hadji Nagnou Amadou Bonkoukou 
B.P: 323 
Niamey 

Nigeria - 

ALLIS CHALMERS 
Scoatrac - A Division’of 
Scoa (Nige;ia) Ltd. 
Dual Carriage Way ’ 
lsolo Industrial Estate 
ISOIO 
P.M.B. 1108 

“lkeja 
Lagos 

. . . 

ejl 
. Telex: 2’1376 Torfymot 

Cables: Torfymot 
Phone: 4814445249 

1 

c 

BOMBARDIER-ROTAX GMBH 
African Afronic Merchants Co. 
P.O. Box 1541 ‘ 
Lagos 

BRIG@ & STRATTON _ 
CORPORATION 
Reiss & Co. (Nigeria) Ltd. 
71 Apapa Road 
Ebute Metta 
P.O. Box 678 
Lagos , 

Telex: 21161 
Cables: Reico 
Phone: 44348 & 21258 ’ 
i -209% *, 

. -c- 7 

CATERPILLAR OVERSEAS% :- ~. : 
TracTo?xTquipment Division,of the 
UAC of Nigeria Ltd. . . 
P.M.B. 1015 
Ebute-Metta 
Lagos 

OETRCjlT DIESEL ALLISON 
Diesel Sales&Service 
(Nigeria) Ltd. 
15 Burma Road 
P.O. Box .109 ’ 
Apapa ’ 

DORMAN DIESELS LIMITED 
Machinery 8.r Electrical Equipment 
Div. of U.A.C. (Technicall Ltd. 
P.M.B. 1015 
Taylor Road 
lddo 
Ebute Metta 

I 

La9Qs 

Telex: 961-21393 Suntra 
Cables: Suntract Lagos 
Phone: 47107 or 47049 

Cables’! Mequip 
Phone: 4331’0 

I 

J.L.od: Telex: 31111 ’ 
Western Nigerian Technical Co. Ltd. Cables: Wenitra _I ” 

.P.M.B 5148 Phone: 22361/Z 
lbadan / 
Dugbe 

. 

KATQLIGHT 
- 0. Nhilene (Ptv) Ltd. 

.---____^__ _I_ ---..w 

23 Capt. Amangalae 
Port Harcourt ! ‘\ 

KLOCKNER-HUMBPLDT- ’ Telex: 23476 Nite’co . 
DEUTZ AG _ 
Nigerian Technical Comp. Ltd. 

-Head Office z ! 
11-l 3 Warohousa Road 
P.O. Box 356 
Apapa _ 
Lagos 

KdHLER INTERNATIONAL ,, 
LIMITED 

, R.T. Briscoe (Nigeria) Ltd 
Technical Dept. 
P.O. Box 2104 Lagos 
22 Creek Road. II 
Apapa Lagos 

“- ., ” 

: 

* P 

I 
LEYLAND INTERNATIONAL Cal&: Bewac ‘;. 

f d. 

Bewec Ltd. .?k 
P.M.B. 1016” ‘sag> , 

I .,’ 

‘*T Commercial Road ’ ,_ 

Apw 

LUCAS SERVICE OVERSEAS s-i Cables: Unalucas * ” 
LIMITED ‘. , P/$one: 46997 - 
Lucas House , i 

Division of UAC of Nigeria Ltd. 
P.O. Box 344 
19 Creek Road 
Apw 

, 
3 

N!SSAN DIESEL MOTOR CO. . 
.LlMlTED . . 
CFAO Motors ci v 
P.M.B. 2344 . 
Lagos 

3’ 

PERKINS ENGINES LIMITED 
+Itokvis;lNigeria),Ltd. 
Perkins D$partment ’ 
P.O. Box 136 
1 Dawodu Lane . 
Ebute Metta 

Cables: Toolco 
Phone: 44609/43391 

:> 

e 

;PETBOW CjMlTED 
~Holt Engineering, 
24 Creek Road ’ 
P.O.$ox 217 

P 

-Apapa’= ’ . _ 

PETTERS LIMITED Cables: Nigermot 
Nigerian Motors Industries L$d. Phone: Lagos46848 ’ 
P.M.B. 1032 ’ 

26Wt=fRoad _ :--~, : 0 
Apapa 

voLv0 PENTA 
R.T. Briscoe (Nigeria) Ltd. 
Technical Department s 
22 Creek Road 
Apapa 

. 

P.O. Box 2104 
Lagos 

Telex: 21249 
Cables: Briscoe 
Phone: 46470/1,46479 

. 
(-’ J 

Norfolk l&lands - 

- LEYLANDJNTERNATIONAL 
Southern Cross Motors Ltd. 
P.O. Box 218 
Nq;folk Island ’ 

Phone: 2022 

* . 
Northern Ireland ‘\ 

KLOCKNER-HUMBOLDT-: Cables: Suntrazt Belfast 
DEUTZ AG ,/, 
Blackwood Hbdge htd. . 

Phone: BallyclaLe 3171 

(Nprthern Ireland) 
‘Dennison Industrial Estate I 
Ballyclare 
Co. Antrim ~~ ~--- ~--- -~~-- 

---------~-‘;- __-_ I__....- -l--_l -I_-- 

Norway 

BOMBARDIER-ROTAX Gmbh Phone: 02-53 94 60 
Colbjornsen & Co. A/S -. * 
P.O. Box,80 
N-1341 Bekkestua ’ _ ; _ 

* 
BRIGGS & STRATTON Telex: 18231 ’ 
CORPORATION ’ CabI& WESWI 0 
Weswitcp AIS Phone: (62) 351080 
Olaf Schous Vei 4 I 
Oslo 5 

CATERPILLAR OVERSEAS SA Telex: 11631 ’ 1 
Pay & BrihckplS Catiles: Pabrimas 
Brobekkeveen 628 Phqne: (2) 15-92-50 ,‘.’ 
Postboks 65 
Risldkka ,: 

9 ,,‘ 

Oslo ‘\ i 
t 



DETROIT’DIESELALLISIO’N 
Detroit Diesel Allison International 
-Europe .’ 
C30 General Motors Norge A/S 

,P.O. Box 205 . 
-i -2661 Lillestrom 

,Telex: 11682 
Phone: 62 713860, 715660 t 

A7 . 

-- .. 

DORMAN DIESELS LIMITED 
Otto Thoresen & Moen A/S 
Faberborggt 12, 
P.O. Box 5080 
Majontua > . 
Oslo 3 

Telex: ’ 19979 Thomo N ’ 
Cab!es: Ottot 
Phone: 102) 4669.47.69. -- 

0 52.80 

FORD MOTOR CO. LIMITED 
Ford Motor Co. (Norgel A/S 
1410 Kolbotn 

I 

Telex: 11659 
Phone: (02) 801560 

L. GARDNER &SONS LIMITED 
Norsk Gardner Diesel A/S 
6715 Vaagvaag 

K‘LOCKNER-HUMBOLDT- 
DEUTZ AG 
William Knudsen A/$? 
Fred Olsensgt. 1 
P.B. 721 Sentrum 
Oslo 1 

Telex: 11309 Wilknud 
Cables: Wilknud 
Phone: 423910 

LEYLAND INTE%ATIONAL 
British Leyland Norge A/S 
Trondheimsveien 275 
P.O. Box 55Arvoll 
Oslo 5, 

.= 
Telex: 18276 BLN N 
Cables: BritleYnor 
Phone: 225500 

NISSAN Dl.ESEL MOTOR CO. 
LIMITED 
A/S INOR 
Postboks 1239 
3001 Drammen 

PERKINS ENGINES LIMITED 
Universal Diesel A/S 
Osterdalsgt 17 
Oslo 6 

Telex: 16855 Unidi 
Cables: Unidiesel 
Phone: 19 32 00 

‘A 

PETTERS LIMITED ’ 
Polytex A/S 
Trondheimsveien 139 _ 
Oslo 5 

Telex: 11613 Pindu 
Cables: Polytex 
Phone: Oslo 357780 

RUGGERINI MOTORl SpA 
Gentrade AIS 
P.O. Box 297 
Sandefjord 

Telex: 16316 Agent N 

VOLVO PENYA 
Volvo Norge A/S 
LSrenvangen 41 . 
Postboks 31, 0kern s 
Oslo 5 

Telex: 16647 
Phone: (02) 22 60 60 

* 

WHITE ENGINES 
INCORPORATED 
B.M. Heede A/S 
P.O. Box 4231 

Cables: Prosperity 

Sandakerveien 74 
UslO 4 

U’ 

---- 
_.-.-.-A------ 

*./ 
,* ‘? 

Oman 

CATERPILLAR OVERSEAS 5~ Telex: 329 Alfaiha’MB 
-Oasis Trading & Equipment Phone: 2160 
Company 
P.O. Box 1002 
Muttrah 

‘Muscat 

KATOLIGHT 
Oman Technical Centre 
P.O. Box 1079 
Muttrah 

‘ij 

, 

DORMAN DIESELS’LIMITED Cables: Greaves 
Greaves Cotton & Co. Phone: 53 2576/7/8/9 
[Pakistan) Ltd. 
P.O. Box 4908 
Volkswagen House 

” 

Beaumont Road 
Karachi4 ’ 

.-i 
1 

,. ‘: 
I ‘- 

n 

KIRLOSKAR OIL ENGINES ’ 1: 
LLMITED .” . 
Saeed Bin Nasser Al-Hashar 
P.O:Box331 ’ ’ 
Muscat ’ 

LEYLAND INTERNATdONAL 
Darwish & Bros. 

‘P.O..Box 75 ’ 
Muscat 

LUCAS SERVICE OVERSEAS 
.LlMlTED 
WrJ. Tow&,& Co. 

$P.O. Box 1061 
‘Muttrah 

’ Muscat 

NISSAN DIESEL MOTOR CO. 
LIMITED 
Al-Hashar & Co. 
P.O. Box 1028’ 
‘Muttrah , 
Muscat 

PERKINS ENGINES LIMITED 
Waleed Associates 
P.O. Box 437 
Muscat 

PETBOW LIMITED 
Zubair Enterprises (Electronics) 
P.O. Box 127 
Muscat 

PETTERS LIMITED 
Nasser Abdullatif & Co. 
P.O. Box 3636 
Ruwi 
Muscat 

JOHN ROBSON-(SHIPLEY) 
LIMITED 
Nasser Abdullatif & Co., 
P.O. Box 3636 
Ruwi 
Muscat 

r;, 
Pakistan 

ALLECHALMERS ” 
Marghzar Industries Ltd. 
Hab Chauki Road S.I.T.E. 
P.O. Box 2706 
Karachi 

BRIGGS & STRATTON 

. 
Telex: MB 245 Motorco 

MB 294 Hashar 
Cables: Al-Hashar 

Telex: Lujaina-MB230- 
. ~. Muscat -~ 

Cables: Areej 
Phone: 2703 2826 

Telex: MN214 
Cables: Towell 
Phone: 772131/3/65 

772261 

0 

Telex: Waleed MB 270 
Cables: Waleed 
Phone: 722495 & 72259; 

‘Telex: MB 375 \ ._ 

Cables: Nasser 
Phone: Muttrah 2807 

T 
; _ 

Cables: Crawler 
Phone: 290111-19 

Phone: 230342 I . 
Peerless Industrial Engineering Co., 
501, 5th Floor Qamar House 
M.A. Jinnah Road 

;’ 

P.O. Box 5394 
Karachi 2 

C&ERElUAR. OVER&S~C~~?%&nbtors 

-. 

‘Republic Motors Ltd. (Tractor & Phone: 29:0P-D2/3/4/5 
Machinery Division) 
D-2 S.I.T.E. 
Manghopir Road 
Karachi.- 1 

DETROIT DIESEL ALLISON 
Consolidated Equipment Co., 
805 Muhammadi House 

‘1 .l Chundrigar Road 
P.O. Box 4093 
Karachi 

Cables! Lesscost 
Phone: 223529 



.’ 

L. GARDNER &SONS LIMITED 
Brady & do. of Pakistan Ltd., 
Sharnaz House 
West Whart Road 
Karachi 2 

r 

.- J.L.O. Cables: Sibtain 
Sibtain Brothers Phone: 74177,75177 
Room No. 43 to 48 
Ghafur Chambers ..s 
Atidullah Haroon Road 
P.O. Box 4225 ‘_.. 
Karachi 3 

KATOLIGHT 
Platinum Traders 
P.O. Box 4334 
Karachi 2 

I = . 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Adamjee-Deutz (Pakistan) Ltd. 
P.O. Box 4405 
Adamjee House 
4th Floor 
J.J. Chundrigar Road 
Karachi 

Telex: 2831 Admji pw 
Cables: Deutzmotor 
Phone: 227731/33 

-- t. 

KDHLER INTERNATIONAL 
LlMlT.ED 
Sai & Co%panv 
P.O. Box 3109 
245-D/6 P.E.C.H.S.. 
Karachi 29 
Pakistan , D 

LEYLAND INTERNATIONAL 
Republic Motors Limited 
D-2 S.I.T.E. 
Manghopir Road 
Karachi-16 

LUCAS SERVICE OVERSEAS 
LIMITED 
Lucas Service (PakistanL Ltd. 
Al-Farid Centre 
Moulvi Tamizuddin Khan Road 
P.O. Box 506 , 
Karachi 4: 

PERKINS ENG,lNES LIMITED 
Shahnawaz Ltd. 
P.O. Box 4766 
19 West Wharf 
Karachi-2 

L 
PETBOW LIMITED 
Blackwood Hodge (Pakistan) Ltd. 
19 West Wharf Rosa 11 , 
Karachi 

- -- - ~.~~ _ .~ 
Cables: Repmotors 
Phone: 291120,290909 

Cables: Lucasrep i. 
Phone: 51 2040 

51 2049 .., 

Cables! Autoshez 
Phope: 223021 

t 

PETTERS LIMITED _ , 
Sibtain Brothers 
P.O. Box 4225 
43-48 Ghafur Chambers 
-Abdullah Haroon Road 
Karach: 3 

Cables: Sibtain Karachi 
Phone: 74177,7517f 

.-. ..^_. 

WHITE ENGINES d 
INCORPORATED 

.y: 
TGlex: Isga-KR 36Ctt&-i 
Cables: Fuadsteel Karachi 

International Steel-S--,- y Phone: 434641,430300 
General Agencies __ 
125 Block “A” 
S.M.C.H.S. * y. ., 
‘Karachi 6 

I . 

B 
3 

. ’ 

Panama 

ALLIS CHALMERS ’ Telex: Eastern - 3598 Q-I 
25-45 Justo Arosemena Avenue Cables: Fjcsa and Fivsa 
P.O. Box 2140 Phone: 62-73-60 ’ 
Zone 1 
Panama 

I 
.I 

s . “, .‘. 
i 0’ ,, ,,’ . ,;” ‘_ ti . 

BRIGGS & STRATTON 
CORPORATION 
Cardoze & Lindo S.A. 
P.O. Box 7342 
Panama 5 

CATERPILLAR OVERSEAS SA 
Cardoze & Lindo S.A. 
Calle 85 y Transistemica 
Apartado 7342 
Panama 

Telex: 715 t ’ ,, ‘, 
Cables: Carfindo 

1” 

Telex: TRT-PA2106 
Comsa/Uwi 368715 

Cables: Carlindo 
Phone: 60-l 155 

DETROIT DIESEL ALLISON Telex: 3480089 
Transporte Y Equipo S.A. Cables: Tess 
Boyd-Roosevelt Avenue Phone: 60-2100 
P.O. Box 2145 
Panama 1 

I. .’ 

DORMAN DiESELS LIMITED 
Maquinarias y Equipo Romero S.A. 
Apartado U 
Panama 4 

KATOLIGHT 
Motores Electicos i , 

Apartadp 10628 
Panama 4 .‘. . ^- ‘~ -.=. .~ ; 

KLOCKNER-HUMBOLDT- , Telex: 3689-75 
DEUTZAG ,. Cables: Servinpan 
Servinaves Papama S.A. Phone: 47 - 9663 
AveT-J&to Arosemena.~.~ _ ? _ ~__ 9704 
Calle 44 7bfi- - 
Bellevista *. 

Apartado 031 
&mama 5 

---.- 
KOHLER INTERNATIONAL 
LIMITED 
F. lcaza & Co. Inc. 
P.O. Box 2140’ 
Avenida Justo Arosemena 
No. 25-45 
Panama City 1 .’ ‘* 

:’ 

LEYLAND INTERNAilONAL 
Motores Britannicos S.A. I 

Cables: Heurtematte 
Phone: 253900 _/ , 

Apartado 1057 250 644 
Panama 1 

‘. 

LUCAS SERVICE OVERSEAS i _ Cables: Dies&o 
LIMITED s Phone: .64510 5451: I 

Motores Nacionales S.A. . .,A -- 

r 

p$5g*” +* 

Avenida Once No. 26,93 
P.O. Box L 
Panama 4 

NISSAN DIESEL MOTOR CO. 
LIMITE’D 
Smoot y Paredes S.A. 
Transistmica Ave. 
Bolivar 
Apartado “C”. 

- 
I- 

- 
I 

Zohe4 - 
-------A- .__--_ 
PERKINS ENGINES LIMITED ~r~r-S6%+5------.-..~ 
MaquinaTias y Equip0 Romero S.A. Cables: domermaq -, 
Apartado U _ . Phone: 25-5133125-5134 
Panama 4 $0 

PETTERS LIMITED Telex: 368690 
Distribuidora Cummins Diesel Catiles: Cumpaf; 
de Panama S.A: Phone:, 60.0666 ‘. 
Apartado 6-1394 ’ . -, 

.El-Oorado 

VOLVO P,ENTA * Telex: 368675 
MaquiBarias y Equipo Romero S.A. Phone: 25 51 30 
Apartado U 
Panama 4 ‘I 

WHITE ENGINES , Telex: 3480146 .’ 
INCORPORATED )’ Cables:, Agrosa 
Agro S.A. Phone: 25-3245.25-1446 
Calle FelipeClgmant , ., 

Apartado 3417 
0 

,P!mama 4 
. / 

I I ‘[’ I, 

,. ,. :c. \\ ‘;,’ .I ( 



‘, - 

. i. 

‘_ 

. Papua&v Guinea‘. 

* DETROIT’DIESELALLISON ” Telex: 30168 or 30212 
Detroit Diesel Allison International Cables: .G.M.P. s( I.P. 

. c/o Genera~Motors Holden’s 
Pty. Ltd. 

Phone: 792-0111 

Princess Highway 
P.O. Box 163 
Dandenong , 

Victoria 31 75 
Australia ’ . M - . t 

LEYLAND INTERNATIONAL .‘i 

Burns Philip (New Guinea) Ltd. - .q 

Musgrave Street ’ . * , _ 
Port Moresby , , 
Papua New Guinea . j 

LUCAS SERVICE OVERSEAS Telex:. 116 
LIMITED ‘, _ Cables: Elamot 
Ela Motors Ltd. _ Phone: 54088 
Scratchley Road \ .T 

* Badali - . 
P.O. Box 75 ’ 
Port Moresby , 

PERKINS ENGINES LIMITED 
Tutt Bryant Pacific Limited 
P.O. Box 326 
Port Moresby 

Cables: Tutby _ 
Phone: 53522 

PETTERS LIMITED 
(New GuimaJmshl 

A.N.I. Australia Pty. Ltd. 
-A- 

. . r 
A.N.I. Perkina Divisions ’ 
P.O.Box117 : 
16 Parramatta Road 
Lidcombe 
New South Wales 

. ’ 

PETTERS LIMITED (Indonesia) Cables: Stampwalb Den 
Technrsche Handelmaatchappij, Haag 
N.V. .Phone: 3902753312% 
Akkerman & Company 
Leekweg 17 (Binckshorst) 
Gravenhage, Netherlands 

, 

Paraguay 
BRIGGS & STRATTON 
CORPORATION 

Cables: Villalpnga 
Phone: 49-1719 

Villalonga Hermanos Comercial e 
industrial, S.A. 
Casilla de Correo 274 ‘* 

Asuncion 
I > , 

CATERPI LIAR OVERSEAS SA 
S.A.C.I. H. Petersen 

Cables: Pargtrade 
Phone: 44-1241516 

Pte Elrgio Ayala 175/l 
Casrlla de Correo 592 
Asuncion 

I 
DETROIT DIESEL ALLISON 
Automotores Comercial 

Telex: 99144 Metalpy 

Industrial S.A. 
Cables: Acisa Asuncion ” $ 

k. 
P.O.EOX5 

I Phone: 41838 
.- .‘.._...... - .._._ -::-,,i . ..-...._I.. -..- -.-- -- -.--. 

Asuncion : 

.DORMAN DIESELS LIMITED Cables: Artaza 
i 

Artaza Hermanos Comercial e 
Industrial S.A. i 

Phone: 44-493 - 
’ ‘, 

Casilla Postal 235 
i ‘* 

Asuncion 

KLOCKNER-HUMBOLDT. 
DEUTZ AG 
Juan Wiski . I 
Palma 573. _ 
Casilla Correo 51 
Asuncion 

a , 

KOHLER INTERNATIONAL 
LIMITED 
Agropecuaria F. Area f ncina 
Casilla Correo 793 
25 De Mayo No. 865 
Asuncion 

Cables: Juvico ’ 
Phone: 45-989 

. I 

. > 

. ‘ 

,. ,I -’ 
.a 

LEYLAND INTERNATIONAL, Cables: Gomal ’ ’ 
GoIw~~~.A.c. 
Cesifla de’correo 1201 

* . 

Azara 17216 
A’suncion . ’ 

LUCAS SERVICE OVERSEAS Cables: Perersenco 
LIMITED 
Ipa Sociedad Anonima de 

Phone: 4-1272. 
* 4-6803 

Comercio e lndustrias 43351 
Calle Chile 91 l/23 _ 4-8391 
Casilla de Correo 21 1 4-8765 
Asuncion ’ 

NISSAN DIESEL MOTOR CO. i‘ ” 
LlMlT,ED 
15 de Agosto Esq. 
Presidente Franc0 

I 

Asuncion,,, 

PERKINSENGINES 
H. Petersen S.A.C.I. - 
Pt Elicio Ayala 481/483 
.A%rnciori 

Cables: Pargtrade ; 
Phone:’ 4-4124/5/6 

. . 
: 

..: 
PETTERS LIMITED 
Villalonga Hnos C.E.I.SIA. 
Estrella 702 
Casilla de Cbrreo 274 

Cables Vi!a!onga~~~~ _ VP 
Phone: 4408/09 - * 

8886-7298 

Asuncion ‘., 

: ; . . . i li ,c ,_‘II 
p_I___-e-i=Ti- -- AZ,--. - , 

..‘ 
--. 

Peru 
’ 7‘, . 

. 1 
ALLISCHALMERS _ ___ ~~. -Telex: 354’6081 
Empeco ?.A.~ ~-- Cables’: Empeco ’ ‘* 
Parque lnternacional D.E. 
lndustria Y Comercio 

Phone:. 510920 

Calle 11 No 203 CDRA 0.. ., 
8 A’ve Oscar R. 
Benavides (Colonia!) _, 

BRIGGS & STRATTON _ r ‘. Cables: Dest 
C.ORPORATION 
Cia lmportadora Derteano & 

Phone:’ 31-4766’ 
’ - .?F,’ 

Stucker, S.A; . _ 

Apartado 1663 - 
Lima . 

CATERPILLAR OVERSEAS SA 
EnriquevFerreyros & Cia S.A. 
Ave. Industrial 675 , . Phone: 52-o-70 
Apartado 150 ” 
Lima 

. * : 
_( 

:DETROIT DIESEL ALLISON Telex: 394-25333 Pu Milne 
CIPSA - Commercial Peruana S.A. Cables: Aspic 
Av. Wicolas Ayllon No, 1928 ’ 
Carretera Central KM 1.5 .‘.* 

Phone: 313070 

P.O. Box 2 94 
Lima3- .I- * I, 1 I \.,_, 

DORMAN DIESELS LIMITED 
Somerin S.A. . 

Telex: Somerin PX5529 

La Colmena . 
Cables: Sofnerin 

*. 

Oficina cblmena 
Phone: -287715 

Lima 
, c ~_ 

FORD MOTOR CQMPA$ : ‘. P 

LIMITED ,j 

, I Ford Motor Co. del Peru S.A. 
ApartadoA690 
Lima j ,-- 

9 

,\, . 

: . 
KATOLIGHT 
Tech&corn P 

P.O. Box’i.1120 * 
,z. 

Lima.14 (Santa Beatriz) . 

KLOCKNER-HU;MBO.LDT- . 
DEUTZ AG 

Telex: 25782.:-. _ 

Diesel Centro S.A. 
Cables: Dicesa 

. Phone: 238712,320820 I 
Avertida’ Venezuela 2720 ’ 
Casilla No. 789 

;- 

Lima 1 ’ ,’ .. 
6)‘. 
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KOHLER INTERNATIONAL 
LIMITED 
Empeco S.A. - 
P.O. Box 5692 
Omega 203.Cuadra 38 ’ ’ 
Oscar Benevides 
Lima 

n 

LEYLAND INTE@&TIONAL 
British Leyland Del Peru n 
1647 Ave. Republica de Panama 
Balconcillo 
Lima 13 

L 

LUCAS SERVICE OVERSEAS 
LIMITED 
Compania lmportadora 
Derteano & Stucker S.A. 
Casilla 1663 - 
Avenida Mexico No. 363373 
Lima 

PERKJNS ENGINES LIMITED 
Motores Diesel Andinos S.A. 
Carolina Vargas 275 
San lsidro , 

Lima 

PETTERS LIMITED . 
Industrial Lima S.A.I.L.S.A. 
P.O. Box 4946 

Gatte=Omega+6-m * 
Parque lnternacional Industrial 
Lima 

.JoHrd ROBSON (SHIPLEY) LTD 
Comercial Gutierrez S.A. 
Panamericana Norte s/n . 
Apartado 77 
Pacasmayo 
Peru 

VOLVO PENTA 
Vdlvo del Peru S.A. 
Volvo Penta Division 
Depto de Servicio 
P.O. Box 815 ’ 
Lima 

:- 

WHITE ENGINES 
INCORPORATED ,” 
Luis Schydlowsky, .%A.+ 
Casilla 2146 
Avda. Benavides 195 
Of. 101, Miraflores ’ . ,, . * -., 
Lima ” ’ . . 

Telex: 21098PE - Schydlo 
Cables: Schydlowsky 

. Phone: 270692,270052 

Cables: Leymotors 
Phone: 313313 31-3955 

Cables: Dest 
L i> 

Phone: 314766 

Telex: 21076 Pu Donalim 
Phone: 406882 

Telex: Berco PX5350 
Cables: llsamac 
Phone: 513990 - 514972 

Telex: PX-25395 
Cables: Pervolvo . 
Phone: 32 15 70 

321783 

Philippines 

ALLIS CH’ALMERS 
Chindisco (Phil) Inc. 
2288 Pasong Tamo Ext 
P.O. Box 1066 Commercial Center 
Makati Rizal 

4 

B,“IGGS & STRATTON ’ 
CORPORATION 
Asia/Pacific Regional Office 
P.O. Box 7417 
Air Mail Exchange’Office 
M.I.A. 3120 

h 

Telex: ITT-7425193 RCA 
7222360 
Eaitern PN 3598 - 

. Cables: Clindisco 
Phone: 89-t5-26 

Telex: 7222023 ’ 
i Cables: Bands 

CATERPILLAR-OVERSEAS SA. Cables: Usiphil 
Usiphil Inc 
P.O. pox 55cc 
Makati 
Rizal 

. 

DETROIT D.lESEL‘ALLlSON Telex: 7426444 Gensel PM 
General Diesel,Power Corp., 
6305South Xway ) . ’ 

; Cables: Gendiesel, Manil,a 
Phone: 88-l 5-l 2 or 

P.O. Box 2311 MCC A - ‘I 88-l 533 
Ma kaii .., 
Aizal : 

y,. 

* ’ 
1 

1 : 
, 

‘7 I ,$I) 

DORMAN DIESELS LIMITED 
Jardine Davies Incorporated 
Jardine Davies Building 
222 Buendia Avenue 
P.O. Box 561 
Makati Commercial Centre 
Rizal 

.Telex: 74251.70 via ITT 
7222 192 via A CA 

Cables: Dracoman 
-Phone: 893061 

FORD MOTOR COMPANY 
LIMITED 
Ford Philippines Inc. 
P.O. Box 415 
Makati Commercial Centre 
Makari 
Rizal ^_ 

INDIAN NATIONAL DIESEL ENGINE i 
CO. LTD. 
Warner Burner & Co Ltd 
Ma&i . 

. ~ 

Rizai 

J. L.O. 
American Factors (Phil)$nc. . 

Telex: through Williams 
. Equipment Co. 

2310 Pasong Tamo Extension Ltd - WECO 
P.O. Box660 74253.0 ’ 
Makati Cables: Amfacphil ’ 
Rizal 
0708 

Phone: 88-89-31 

KATOLIGHT ’ 
VS Energetics, Inc.’ 
P.O. BOX 1195 
Makati 
Rizal 

. . * 
? , 

KL~cKNER-HUMBOLDT- I Telex: Resultu 7420318 
DEUTZ AG Manila 
Makati Machinery & Equip,Tent Cables: Resolute 
Company Inc. (MMECI) . Phone: 587630,587622 i 
1120 Pres. Quirino AvenuB -: 
P.O. Box 1526 
Makati CC- 61 
Pace .” I, 
Manila / ~ 

I 

KOHLER INTERNATIONAL i‘ 

,l 
i 

LIMITED 
Atkins Kroll & Co. Inc. 
P.O. Box 398. ’ 
7232 Malugay Street 
Makati 
Rizal 

r 
: . 

I 

LEYLAND INTERNATIO AL Telex: Leyampi 3439 
Amalgamated Motors Cables: Leyampi , 
(Philippines) Inc. Phone: 407041/51 . 
P.O. Box PA 413 

I 
I 

Port Area South 2803 
1 I,; 

Manila 1, 

LUCAS SERVICE OVERSE a S LTD Telex: 2350,3422.5138 
Electra Diesel Sales & Servic ’ Inc. 
Lucas House 7 

. 2300 
Phone: 50.36.67 

1108 Pres. Quirino Ave I . 0’. 
Malate 
Manila P.O. Box’31 1 

I I. 
. . 1.’ “, 

NISSAN DIESEL MOTOR CO.’ 
LIMITED , 

Columbian Motors^Corp. ! 
Subangdaku I . 
Mandaue City ) ’ 

1 

PERKINS ENGINES LTD 
‘\ 

Telex: Eastern Ext. - 
Clindisco (Phi.1 Inc. *I PN3598 
P:O.BoxlO&M.C.C. I ‘, 

% 
ITT74251 93 

2288 Pasong Tamo Ext. RCA722-2360 
Makati 

I 
\ Phone: 89-15:26,‘89-55-96 

‘kigai 
’ , 

PETTERS LIMITED’ Cab@: Mulflhiko‘ ’ ’ 
Muller & Phipps Inc. Corp. ,_ 

Telex: RCA 8228657 
Pioneer Street ._ __. -.~ Phone: 70-066lf, 78-19-12~ 
Mandaluyong 
Rizal I ” ‘, 

P \/ 
1 ,I \: 

a 



JOH~N ROBSON (SHIPLLY) LTD. 
Schhid & Oberly Inc. 
P.O. Box 1916 ). 
Manila 

RUGGERINI MOTORI SpA 
Newmark Commericla & 
Industrial Corp. 
855A & B de Los Santos Ave. 
Cor. Panay Ave. 
Quezon City 

VOLVO PENTA 
The Edward J. Nell Company 
Makari Commercial Cent?? 
Makati 
Rizal . 
Manila 

.WHITE ENGINES . -’ 
INCORPORATED 
Warner Barnes & Co I nc 
P.O. Box 1191 
Makati Commercial Center 
Ma kati 

Poland 

CATERPILLAR OVERSEAS SA 
Bowmaker (Plant) Ltd. 
Polish Operations Division 
Watling St. 
Cannock 

-Staffs. 
U.K. 

CATERPILLAR OVERSEAS SA 
Osrodek lnfbrmacjii Techniczenej 
(Technical Information Center) 
Bowmaker (Plant) Ltd.. 
Ul. Stawki 2 
Warsaw 

KLOCKNER-JUMBOLDT- 
DEUTZ AG 
Unitex %A. 
Import-Export’ 
Stawki 2 
00850 Warszawa 

Portugal 

ALLIS CHALMERS. 
Casa Americana Comercial 
S.A.R. L. % 
Avenlda de Republica 27 
Caixa Postale 1219 
Lisbon 

Telex: 7420234,7425234 
Cables: Neled 
Phone: 89 12 14/31/55/66/ 

85 
89 22 32175 

Tel’ex: Wareng PN 3536 
Cables: Wareng 
Phone: Makati 89461$, 

Telex: 337548 
Cables: Bowplant 
Phone: 2551 

Te,lex: 814899 
Phone: 39-6402 

39-7 l-62 
39-5638 

Telex: 813751 Utx pl 
Cables: Unitax Warszawa ’ 
Phone: 398832 ‘---... 

Cables: Renkers 

\ 
Ii 1, \ 

-._. a Jt- 

BOMBARDIER-ROTAX GMBH Phone: 32161 lndic tivo 
Antonio Marques Boavida I 

t, 
036 . b :c’ 

Almofala de Baixo 
Avelar ) \;. 1 

<. :; 

BRIEGS‘& STRA-ITON 
COR.PORATlON 
Mendes de Almeida r 
Coryercio de lndustria de ’ 
MaquiAas e Equipamentos S.A.R.L. 
Av. 24 de Julho 
52. A-G 
Lisbon 2 

CATERPILLAR OVERSEAS SA 
Sociedade Tecnica de Equipamentos CabI 
e Tractores S.A.R.L. 
Apartado 1351 
Lisbon 

DETROIT DIESELALLISON 
Detroit Diesel Allison International 
furope 
c/o General Motors de Portugal Ltda I ,,- 
Av. Marechal Games Da Costa 33 

384249 ;,r 

Caira Postal 2484 
, 

* 
Lisbon 6 -_ 

DORMAN DIESELS LIMITED Telex: 12622 Rotciv P - 
Turbodiesel 
Sociedade lmportadora de Maquinas 

attention Turbg- 
diesel 

Ltda 
Large do Mast& 29-2’ 
Lisbdn 2 . 

Cables: Turbodiesel Lisboa 
Phone: 53 96 63,5572 67 

FORD MOTOR CO. LIMITED ’ 
Eord Lusitania S.A.R.C . 
apartado 2248 
Rua Rose Araujo 2 
Li.sbon 2 

Telex: 12218 _1 
Phone: 53914 

L. GARDNER & SON LIMITED 
Conde Barao, 
lndustrias Metalices e Comercio 
de Representacoes S.A.R.L. 
Avenida 24 de Julho 
62-64 Lisbon 2 
Apartado 2734 

Phone: 67101 l/8 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Motope 
Motores Oleos Pesados S.A.R.L. 
Rua da Vitoria 883’ 
Apartado ’ = 
P - Lisbon 2 

Telex: Motope P 16582 
Cables: Deutzmotor 
Phone: 3271951617 

LEYLANP INTERNATIONAL 
British Leyland de Portugal 

Telex: 12185 Sancin P* 
Cables: Brileypor Lisbon 5 

Automoveis Ltda ;? ‘Phone: 251 017112 
Avenido do Brasil 45 

. 
251 0508 

Apat%@@ 251 0984 - 
Listin -. 251 0622 

NISSAN DIESEL MOTOR CO. 
LIMITED . 
Entreposto Comercial de 
Automoveis S.A.R& * i 
Praca de Moscavide - 
l-Olivais Sul -. 

Lisboa 6 L ,_ 

PERKiNs ENGINES LIMITED 
Auto-Industrial SIA.R.L. 

Telex:‘,’ 1.2444 ,+&to LP 
Cables?$$otomoveis Lisbon 

,,. @ye: 719021/2101637 

PETTERS LI&llTECl ,: 
E. Pinto Baste e &$id..; . 

:$.+Ielex: 
Ca&s=%$to Lisbon 

Apartado 2.200 s-Z . . ’ ” Rhonq:, 361_536,/2615>1 
1 Avenida 24 de &lhb :, .:-:,’ r as .’ .;’ ” 
Lisbon 2 

,: - 
‘> J 

Te1e.x: .Amatra 18325 

Phone: ‘?.24351/2 . ’ ._ 

,OYWSEASSA 

*$yrto yico ‘1’ 

?%&&~~JVM$I~~, ‘, _, -%$x: Goritra 
Bl$as:~ Gontie .. 

,..San Patricia &,,,De @ego Av&u& i San Juan P.R. 
* UR6 Industrial La’.Reyiera. ;-: Phone: 1809) 783-9380, 

P.O~.‘B~x13087 ’ I, .’ ;” 
Rio Pjedra;, _ .‘c ’ ~ -... 
Puerto Rico 00921 ,,~ &,,. 1 *- 

. 



BRIGGS & STRATTON 
CORPORATION 
Badrena & Perez Inc. 
P.O. Box 1839 
Carpenter Road 225 
Hato Rey 00919 

’ Telex: 9947 
Cable: Ferbad 
Phone: 767-2455 

CATERPILLAR OVERSEAS SA Telex: 325330 (RCA) 
USI Puerto Rico Inc. Cables: Usipri Sanjuan Via 
John F. Kennedy Eve. RCA 
G.P.O. Box 2529 Phone: (809) 782-4100 
San Juan 00936 

DETROIT DIESELALLISON -$Telex: 3252367 
Diesel de Puerto Rico -Div. ’ Cables: Diesel San Juan 
Truck Fleets Inc. ~ Phone: 809-764-5330 
G.P.O. Box 4008 
San Juan 00936 

. .._ 

C KATO IGHT ‘r\_ 

Western Gas Products Corp. 
P.O. Box 1270 
Mayaguez 00708 

KOHLER INTERNATIONAL 
LIMITED 
Garcia Machinery Inc. 
G.P.O. Box 3368 
Road 2 KM 4-B 
(Pueblo Viejoj 
San Juan 
Puerto Rico 00936 

LEYLAND INTERNATIONAL 
British Car Distributors Inc. 
KM8.8 Carrera 
Militar Numero 2 
Bayamon <~ 
Puerto Rico 00620 

PERKINS ENGINES LIMITED i’ -Phone: 809/769-7575 
~ Halco Sales Inc. I 

Ave. San Marcos 
/ 

El Cornandante Industrial Perk 
/ 

Carolina Heights 00122 
rj 

j 

CATERPILLAR OVERSEAS SA Telex: 4225 DH 
Mohamed Abdulrahman Al-Bahar Cables: Bahar 
P.O. Box 2171 Phone: 21026 
Doha 

DETROIT DIESEL‘ALLISO’N Telex: 9E7-4208 
Mannai Trading Company Cables: Mannai ? 

P.O. Box 76 . 1 Phone: 26251 
Doha 

KOHLER INTERNATIONAL ” 
LIMITED 
Al Khalaf Trading & Construction Co. 
P.O. Box 226 
Doha 

\ 

LEYLAND INTERNATIONAL .\ Telex: DH211 Aldarwish , 
Darwish Automobiles Cables: Autodar ( 
P.O. Box 40 Phone: 23133 
Doha 

I’ 
LUCAS SERVICE OVERSEAS . ‘Telex: 4242 Al. Nasr . 
LIMITED Cables: Alnasr . 
Al Nasr Machinery Division Phone: 22284,2445112/3 
6.0. Box 28 
Doha 

NISSAN DIESELMOTOR CO. LTD., 
Jaidah Motors &Trading Co. I 
P.D. Box 150 

:’ 
PERKINS ENGINES LIMITED Telex: 4401 Macdir D.H. 
Alnasr Machine? Divis%n ’ Cabfes: Alnasr 
P.O. Box 28 Phone: 24451,2228;1 
Doha 

s 

; 
i-- . 

PETTERS LIMITED Telex: D.H. 286 .L. 
Oriental Trading Co., 
P.O. Box 96 
Dpha 

Cables; Oriental ’ 

JOHN~ROBSON (SHIPLEY) 
LIMITED il 
Abdulrehman Bin Abdulla Abidan 
Fakhroo & Sons 
P.O. Bqx 254 
Doha 

.,. 

Reunion 

CATERPILLAR OVERSEAS SA Telex: 38RE 
Ets Camille Mace & Cie Cables: Cemaceta 
46 rue de,la Bourdonnais 
BP. 57 
St. Denis 97462 

Phone: 216-700 
. 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Valckk F&es 
Boussereau X 
B.P. 511 
2.1. Le Chaudron 
Sainte Clotilde , 

i 
LEYLAND INTERNATIONAL 
Landis Madagascar 
5 Rue Robert Ducrocq 

,Behorirka 
P.O. 80x 633 
Tananarive 
.Malagasy L P 

Telex: REB St. Denis t 
Phone: 213588 

-._ 
I . . ,- * : 

- 
‘Cables: Lanbrocomp 

Tananarive 

\ 

I , 

LUCAS SERVICE OVERSEAS Cables: Eldjre 
LIMITED --. 

Electra-Diesel Reunion S.A. 
Route Nationale 2 
St. Clotilde 97-4 
B.P. 600 . ~ 

97473 St. Denis 
_’ 

PERKINS ENGtNES LIMITED 
5Electro,Qie&l Reunion S.A. 

‘. -‘Telex: 50 Re Ste-clotilde 
Cables: Eldire 

B.P.,600 Phone: 21.07.78 
97473 Saint Denis 
La Reunion 

. ?t 

PETTERS LIMITED ’ 
Sorequip 
51 Rue Labourdonnais 

-. ,I 

B.P. 714 
Saint Denis 
Ije dela Reunion 

Rib Muni 
L) 

‘CATERPILLAR OVERSEAS SA ” Telex: 27752 
Finanzauto S.A. Cables: Finanzauto ,Madrid 
Plaza de las.Cortes 6 ‘Phone: (91 j 448-2%‘00 
Madrid 14 

. . , ’ 

Rwanda 

CATERPILLAR OVERSEAS SA 
Chanic 
B.P. 930 
Bujumbura‘ 4: .i 
Burundi : 

\ ,. 

Cables;’ Chanusa Bqjumbura 
Phone: 3284 ‘b A.,, 

1. -.:._ 
F:_ 

DORMAN DIESELS LIMITED 
S.A.R.L..Compagnie lndustrielle 

. I 

et Commerciale Du R(Nand.a “Circa” 
B.P. 234 

;._ 

, Kigali I ., 

KLOCKNER-HUMBOLDT: ‘Telex: 27 
DEUTZAG Phone: 5421 

1 Somirwa 
B.P. 266 ,.A .J / 

Kigali .’ - s 

: -. 
. . ! ‘, : i 

: (, 



LEYLAND INTERNATIONAL 
Compagnie De I’Afrique 
Oricutale 
‘Old East’ S.A.R.L. 
Rue de la Revolution 
P.O. Box 711 
Kigali 

Cables: Broche 
Phone: 5240/5290 

PETTERS LIMITED 
N.A.H.V. 
B.P. 626 
Kigali 

Sabah 

LEYLAND INTERNATIONAL 
Champion Motors (SABAH) 
SDN. BHD 
16 Prince Phillip Drive 
Kota Kinabalu 

PETTERS LIMITED 
William Jacks & Co. 
(Borneo) Ltd. 
P.O. Box 278 
8 Praya Road 
Kota Kinablu 

.I 

Sao Tome I 

CATERPILLAR OVERSEAS SA Telex: 3229 
Sore1 S.A.R.L. Cables: Sore1 
P.O. Box 408 Phone: 7-22 81/2/3/4/5 
Luanda 
Angola 

LEYLAND INTERNATIONAL 
Champion Motors (Sarawakj 
SDN. BHD. . 

’ Jalan Tunku Abdul Rahman 
Padungan 
Kuching 

Saudi Arabia 

ALLIS CHALMERS 
General Machinery Age&es 

Telex:+ 40178 Saladin SJ 

P.O. Box 139 
Jeddah 

Cable: Trust ’ 
Phone: 29501/2 

BRIGGS & STRATTON 
CORPORATION 
Sami Kutbt & Co. 
MedinaStreet 
P.O. Box 247 
Jeddah 

. 
DETROIT DIESEL ALLISON 
General Machinery Agencies 
P.O. Box 139 
Jedda h 

DORMAN DIESELS LIMITED 
Yusuf Bin Ahmed Kanoo 
Airport Road 
P.O. Box 753 
Riyadh > 

Hussein M Fayez & Sons 
P.O. Box 11 -’ * 
Jeddah “. 

L. GARDNER &SON LIMITED 
General Engineering Trading Co. 
P.O. Box 4586 
Jeddah. 

KATOLIGHT / 

Mohamed Ali Maghrabi &iSons 
P.O. Box 61 
Jeddah 

Cables: Sami 
Phone: 29057 C.R. 470 

Telex: 92-40178 ’ 
Cable: Trust . 
Phone: 29501/Z , 

Cables: Kanoo 
Phone: 27132.28942 

Cables: Fayez 
Phone: 2575 

KIRLGSKAR OIL ENGINES Cable: Albahamdein 
LIMITED Phone: 26784 
Abdullah & A.M. Bahamdein . 
P.O. Box 13 

KLOCKNER-HUMBOLDT- 
DEUTZ AG .t 
A.S. Bugshan & Eros 
P.0, Box 378 

, \ _ 
Jeddah, r 

, 

Telex: 40179 Bugshan SJ 
Cables: Bugshan 
Phoye: 25250 

i a 

KOHLER INTERNATIONAL 
LIMITED 
Sami Kutbi & Co. 8 
P.O. Box 247 
Jeddah 

LEYLAND INTERNATIONAL 
Darwish Ben Abdullah Daswish 
Darwish Building 
P.O. Box 153 
Dammam * 

Cables: ,Aldarwish 

LUCAS SERVICE OVERSEAS 
LIMITED 
Alissa 
AlissaaBuilding 
Street No. 7 
P.O. Box 192 
Alkhobar 

Telex: 67022-Alissa SJ 
Cables: Lataef 
Phone: 41510 

NISSAN DIESEL MOTOR CO. LTD. 
.Rolaco Trading & Contracting 
P.O. Box 222 
Jeddah 

PERKINS ENGINES LIMITED 
Abdulaziz & M.A. Alhomaih 
Aljomaih Building 
P.O. Box 132 
Riyadh 

Telex: 20023 Jomaih S.J. 
Cables: Aljomaih 

‘PETBOW LIMITED 5 
Abdul Rahmen Dawood Al-Gilani ‘\ 
P.O. Box 1159 
Dammem 

PETTERS LIMITED 
Ali Baobaid 
Ben Qubos Establishmenf 
for Trading & Imports 1 
P.O. Box 5440 
Jeddah 

Cables: Luckytravel 
Phone: 24033, 

JOHN ROB,SON [SHIPLEY’) 
LIMITEDM 
Baghanem Corporation for 
Agric:& Commerce 
P.O. Box 14 
Jeddah 

RUGGERINI MOTORI S.p.A. Telex: 201 12 
Ghaleb Abdullah Obeid ’ Tricorp SJ 
P.O. Box 484 
Riyadh 1’ 

,/’ 
I 

WHITE ENGINES Telex: Mamtex 40076SJ 
INCORPORATED 
Mohamed Ali Maghrabi & Son, KS 

Phone: 22636,22870 
~ 

P.O. Box 61 
Jeddah ;: 

, A 
’ . 

. 

Senegal . . 

KLOCKNER-HUMBOLDT- I 
DEUTZ AG 

Telex: 663 Sofica SG 
_ Phone: 50063 

Valcke F&es 50537 
Ste’ Sofica 

I,. 1 

BP. 1783 1” ,’ 
KM 4 - Route de Rufisque 
Dakar 

: , 

. . 

7’ 

_ 

,/I 

/ 

’ .’ 
cd 

\._ 

I 
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i 

KOHLER INTERNPTIONAL 
LIMITED 
Senegal Agricole Material (S.A.M.) 
Km 7 Routdde Rufisque 
B.P. 229 
Dakar 

LEYLAND INTERNATIONAL 
Societe Cammerciale De L’Ouest 
Africain 
P.O. Box 50 
Dakar 

LUCAS SERVICE OVERSEAS 
LIMITED 
Nouvelle Societe Commerciale 
Africaina (NOSOCO) 
2 Rue Faidherbe 
B.P. 791 
Dakar 

PERKINS ENGINES LIMITED 
Matforce Nosoco 
B.P. 791 
Dakar 

PETTERS LIMITED 
Hamelle-Afrique S.A. 

. KM,3.Route de Rufisque 
-BP; 162 

Dakdr 

Seycheiles ’ 

LEYLAND INTERNATIONAL 
British Motors (Seychelles) 
Pty. Ltd. 
P.O. Box 83 
Victoria 0 
Mahe 

PERKINS ENGINES LIMITED 
Engineering Supplies Ltd 
P.O. Box 340 
New Port 
Victoria 
Mahe 

‘kerra Leone 

DETROIT DIESELALLISON 
Blackwood Hodge (Sierra 
Leone) Ltd 
P.O. Box 1456 
Freetown 

_ DORMAN DIESELS LIMITED 
Holman Brothers Ltd. 
P.O. Box 465 
Freetown 

LEYLAND INTERNATIONAL 
Compagnie‘Francaise de I’Afrique 
Occidentale . 
Motors Dept. 
P.O. Box 823 
Freetown 

LUCAS SERVICE OVERSEAS 
LIMITED 
The United Africa Co. of 
Sierra Leone Ltd. 
Lucas House 
8 Wilberforce StrepLed . 
P.O. Box418 
Freetown 

PERKINS ENGINES LIMITED 
African Commercial and Cables: Afrocom 

Phone: 6109-6244 Agriyltural Enterprises Ltd. Phone: 6109-6244 
P.O.,Box 1058 P.O.,Box 1058 ,I ,I’ ,I ,I’ 

18 Light-Foot Boston Street 18 Light-Foot Boston Street 
Freetown ’ ’ Freetown ’ ’ 5, I 5, I 

B B 
I I ‘I ‘I 

,.;’ ,.;’ 
./! : ‘II ./! : ‘II .I .I 

I 
/. 

. -.. 

.,.’ 

Cables: Torfyr 

Telex: 503 
Cables: Unamoton 
Phone: 23350 

Telex: 503 
Phone: 369-99 and 23350 

Telex:. Torfyr 544 
Cables: Hamelaf 
Phone: 367.46.92 

G.&as: Brimotors 
Seychelles 

. 

Phone: 22183 

. 

Telex: Freetown 9893272 
Cable: Suntract 
Phone:’ 4593,4385 

Cables: Airdrilf 
Phone: 4029, 

Cables: Senefrica 
Phone: 3088 

Cables: Unamotors 
Phone: 2437 

Telex: 237 

PETTERS LIMITED 
Cie Francaise de I’Afrique 
Occidentale 
Technical Dept. 
P.O. Box 823 
Freetown 

Singapore 

BRIGGS &STRATTON 
CORPORATION 
United Motor Works (S) Pte Ltd. 
12 Jurong Town 
Singapore 22 

CATERPILLAR OVERSEAS SA 
Tractors Malaysia Berhad 
1 Okm Bukit Timah Road 
G.P.O. Box 2977 
Singapore 21 . 

Cables: Sanafrica 
Phone: 3088 

” . 

Telex: RS 21547 
Cables: Unity 
Phone: 653155 F 

DETROIT DIESEL ALLISON 
-General Diesel Supplies (S) 
Pte. Ltd. 
32 Jurong Pier Road 
Singapore 22 

DORMAN DIESELS LI.MIT;D, 
The GEC Company of 
Singapore Pte. Ltd. 
Diesel Division 
Magent House 
P.O. Box 4046 ...,v. ,_._,_ 
Bu kit Timah 

Telex: 786-21962 
Cables: Gedes 
Phone: 655222 

Telex: RS 21508 A/B 
Gecsing 

Lables: Enelectico or 
Gecsingapore 

Phone: 663011 

Singapore 21 

FORD MOTOR CO. LIMITED Telex: R.S. 21616 
Ford Motor Co. Private Ltd. (Sinford) 
P.O. Box 4047 Phone: 666111 
8% Mile Bu kit Timah Road 
Singapqre 

\ 

L. GARDNER &SONS LIMITED Phone: 332085 (Auto- 
Malayan Motors (Pta) Ltd. motive & Rail 
14-20 Orchard Road Traction) 
P.O. Box 394 ‘. 
Singapore 9 

INDIAN NATIONAL DlJ%SEL ENGINE ’ 
CO. LIMITED . 

.,‘ ,L’ 

K.S.M. International. * 
15-B/4 Amb.~r.@$$in _ ? 
Orchard Road p&m ’ 
Singapore 9 

KATOLIGHT 
Industrial Machinery 81 Electric Ltd. 
65 Namly Road 
Singapore 10 

L. ,A’ 

KLOCKNER-HUMBOLDT- Telex: RS 21961 DFE’ , 
DEUTZ AG Cables: Deutzmotor 
Deutz Far East (Ptc) Ltd. Phone: 654044 I 
Jurong Town Hall (1st FI.) - 
Jorong Town Hall Road 
P.O. Box 98 . 
Jurong 
Singapore 22 ‘i 

KOHLER INTERNATIONAL LTD. Telex: 23946 
Tanglin s 

P.O. Bpx 12” 
Cable: Kohlering Singapore 

Singapore 10 ’ 
,- 

LEYLAND INTERNATIONAL 
.Malayan Motors (Pte) Ltd. 
45 Orchard Road 
P.O. Box 441 

.Singapore 

Telex: RS 21772 
Cables: Malaymotor 
Phone: 332085 .. - 

LUCAS SERVICE OVERSEAS SA Telex: 21772 Wearnes 
Far East Motors (Pt.) Ltd. Cables: Ignition 
54 Orchard Road “Phone: 328341 to 8 
PQ!Box2697 , 
Singapore 9 

,’ is 

j 

,‘ _I 
P’ 



NISSAN DIESEL MQTOR’Cb: CTb. I 
SM Mechanical-(S) Pfe Ltd. 
9 & 11’Sin Mihb Road . 
Bik 23 
Singapore 20 /’ 

> / / 
PERKINS ENGINES LIMITED Telex: Perkoil R233 d 
Perkins Engines Eastern Ltd. Phone: 594471/2/3 
549 Upper T.homson Road ? 
Singapore 20 si /“ /’ 
PETTERS LIMITED _ 
William Jacks & Co. * 

Telex: 8721344 
Cables: Expa;lded 

(Singapore) Ltd Phone: 660011 
11 km Milestone 
Eukit Timah Road 
P.O. Box 4049 .’ ,I/“ 

Singapore 21 /’ 

, 
JPHN ROBSON (SHIPLEY) LTD ’ 
Inter-Golden Wood Pte. Ltd. 
5616, 5th Floor 
Woh Hup &mplex 

,/ 
/ 

BeaSh Road 
Singapore 7 

RUGGERINI MOTORI S.p.A. 
Bm Eenh Meyer & Co., 
P.O. Box 2000 
100 Pasir Panjang Road 
Singapore 5 

Telex: 21390 Oldarno 

I:. 
/ I 

VOLVO PENTA Telex: 21772 (We&co 
Wearne’s Equipment and Land 
Company (PI itd 

SingBpore) 
Cables: .Wealco 

No. 3 GUI Circle ’ ,, -Phone: 65 57 44 

Jurong 65 50 87 
Singapore 22 65 54 32 

Solomon Islands ,, 

LEYLAND INTERNATIONAL Cables: Trade Y 

British Solomons Trading Co. Ltd. 
P.O. Box 114 
Honiara 

PERKINS ENGINES LItiITED 
Solomon Motors Limited 
P.O. Box A61 
Honiara 

PETTERS LIMITED f 
E.V Lawson Ltd. 
P.O. Box Al44 :: 
Honiara 

Somalia 

DORMAN DIESELS LIMITED 
lslah Commercial Agency 
P.O. Box 1035 

, 

Mogadishu 

KLOCKNER-HUMBOLDT-’ 
n 

Telex: 37606 lmellom 8 
DEUTZ AG C%les: lmelombarde 
Zustandig Phone: 587291 
IML 

’ Via G. ,Corca 25 
22050 Lomagna (Coma) ’ . 
Italy 

LEYLAND INTERNATIONAL‘ 
Ziovernment Trading Agency 

Telex: 607 Fiat 

‘or Vehicles and Accessories 
Cables: WaddaBa Muqdisho 
Phone: 3666-3135-2785 

‘.O. Box 390 
Mogadishu -- 

-lJCAS SERVICE OVERSEAS SA 
:ima S.P.A. 

Cables: Fima . ,, 

?asella Postale 344 
i Phone: 3803.2089 

dogadishu ‘L 

1 

Cables: Solmot 
Phone: 313.374 

$ 

.4. ,(’ 

Cables: Bus 
Phone: 391 

1.;’ PETTERS LIMITED 
Pratelli Loche 
P.O. Box 359 
Mogadishu 

( 

f%; 
1 
1 

; “J 
C 
E 
F 
I’ 
7 

K 
L 

(: 
P 
B 
JC 

RUGGERINI MOTORI S.P.A. 
Gi’bril Ali Abdulle 
C.P. 303 
Afgoi 
Mogadishu’ 

South Africa 

BRlGGS & STRATTON 
CORPORATION 
Autolec Ltd. 
Corner La Rochelle & 
Crystal Roads 
Springfield (Eloff St. 

Ext. South) 
P.D. Box 2964 (Johannesburg 
2000) 
Johannesburg 2001 

CATERPliLAR DVERSEASSA 
Caterpillar (Africa) (Pty) Ltd. 
Anvil Road 
P.o. BOX I 1481 
Johannesburg 

CATERPILLAR DVERSEASSA 
Barlow’s (O.F.S.) Ltd. 
Nuffield Street 
Hamilton 
Bloemfontein 9301 

. . 

DETROIT DIESEL ALLISON 
Detroit Diesel Allison hIterdational 
c/o General Motors South Africa 
(Pty) Ltd. 
Aloes Plant (near Port I_ 
,Etizabeth) 
P.O:Box 1137 
Port Elizabeth 6000 

DDRMAN DIESELS LIMITED 
Ruston Dorman Diesels 
(Pty) Ltd 
P.O. Box 6001 
Dunswart 
Transyaal 1608 

FORD MOTOR CD. LTD. 
Ford Motor ko. of South 
Africa (Pty) Ltd. , -’ 
P.O. Box 788, 
Ford House 
‘OG Elizabeth. 

~~GARDNER &SON LIMITED, 
Gardner Engines South Africa 
Pty) itd. 
l50 Main Reef Road 
‘.O. Box 25619 

r:b 

lenver 
rransMai 

1.1.0. 

)iesel lnstalIatio.ns (PtV) Ltd. ^ 
Irawery Stfeet & Anvil&Road 
‘.O. Box 104 ‘% i 
sando 
‘ransvaal 

. 

> 

:OHLER INTERNATIONAL 1 
JMITED 
lessen Engineering Co. 
‘ty) ‘Ltd. 

/ 

.O. Box 39066 .I 

ramley 
lhannizsburg 2018 _ ,’ 

. Cables: Loche 
Phone: 142 

Tblex: 43-7516 
Cbbles: Lecauto 
PPone: 8383111 

Telex: ,43-7878/g 

Cables: lsacat 
Phone: 36-10-11 

Telex: Z-632 
Cables: Shipments 
Phone: 82721 

Telex: 74-7684 

Cables: Portautoex, Port 
Eliiatieth 

Phone: 6-2384.6-l 131 Port 
Elizabeth 

Telex: 8-0267 S.A. 
*Cables: Kopelrail, ( 

Telex: 74 7411 

Phone: 2 7011 

Telex: 87353 
Phone: 616.2130 

/’ * 

Telex: 43-0572sa 
Cables: MO&n’s 
Phone: 36-5235 

^, 

0 



.,, 

224 

XEYLAND INfERNATIONAL Telex: 57-7587 
Leyland South Africa Ltd. Cables: Brimocor 

., ~~i~d~i$~~,ommemiel ( Phone: ;i@;;;w 

P.O. Box 190,> 
Goodwood 7k60 
Cape Town 

I 

LUCAS SERVICE OVERSEAS 
LIMITED < 
Lucas Indu{tries South Africa 
(Pty) Ltd. i . * 

-Head Office. 
8/l 0’Simm;onds Street South 
P.O..Box 360 
Johannesi$rg 

PERKINS ENGINES LIMITED 
Perkins Engines (Pty) Ltd. 
P.O. Box 31285 . 
6th Fioor 
Nostial Wall ‘/ 
Braamfontein 1 
2017 Johannesburg 

PETTERS LIMITE~D 
Northfield Engineering 
(Pty) Ltd. 
P.O. Box3119 
13/l 5 Dobson Street 
Port Elizabeth 

PETTERS LIMITED 
-V&m & Puller (Pty) Ltd. -- 

P.O. Box 1146 
5 Eaton Road 
Durban 
Natal ’ 

RUGGERINI MOTORI S.p.A. 
Industrial Units-Ltd. 
P.O. Box 59452000 
7 Heidelberg Road 
Village Main I 
Johannesburg 

VOLVO PENTA 
Lawson’s Marine & 
Industrial (Pty) Ltd. 
59 Beaumont St. 
Booysens 
P.O. Box 10599 
Johannesburg 

VOLVO PENTA 
Lawson’s Autodiesels ~~. 
P.O. Box 93 . 
Sanlamhof 
Cape Province 

VO.LVO PENTA 
Lawson’S~Airtodiesels 

.--p;-J1- .Box-34BO-. -. _-- __.. _. 

Durban 

- 

Telex: 8-7795 

Cables: Lucassa 
‘Phone: 836.3044 

,Telex: 8-003JSA 

Cables: Perkoil 
Phone: 72&5715 

D 

Cables: 4-13805 ’ 
Phone: 4-13644/5/6 

Telex: 6-7444DN 
Cables: Electrical 

Tine:- 3!3l bb-- 

_’ : 
Telex: ‘43.777qduna 

/ 

Telex: 95437638 , 
Cable: Levolvo 
Phone: 326201/2/3/4 

1 ,;.Telex: 570258 

,, 
i- &bles: Lavolvo Cape Town 

Phone: 970032 _ > 

1 
Telex: 67474 

1 Cables: Lavolvo Durban 
Phone: 333771 I 

Natal 
, . . ..~ 

WHITE ENGINES ’ Cables: Mathner 
INCORPORATED. ;; Phone: 36-5235 
Mosethals Engineering Co. 

,fPty) Ltd: . 
P.O. Box 104 
Corner Brewerv Streei & ‘* 
Anvil Road 
Isa’nda ..I 

_ 
l 

I 
‘A . 

Sbuth West Africa , 
’ i 

LUCAS SERVICE OVERSE ‘S 
#LIMITED 1 

: ‘L L ‘cas Service SVyA(Pty)‘Lt 
x 

% 

Cables: Lucassa 

’ 
Phone: 5973 5973 

: 

28 Bell Street 2 Bell Street ’ ’ ;.\ ‘* ;.\ * 

P.O. Box 5015 P.O. BOX 5b15 
* \, ,:. ,:. ‘~ ‘~ 

Windhoek,’ Windhoek,’ 

’ I: ?’ ‘: ’ I: ?’ ‘: 

Spain - 
BRiGGS & STRATTON 
C,ORPORATlON 
lndustrias Fita S.A. 
Calle.San Lazaro, 54 
Figueras 
Gerona 

Telex: 57177 ’ 
Cables: Fita ’ 
Phone: 241300 

CATERPILLAR OVERSEAS SA 
Finanzauto S.A. 
DOS Hermanas 
Seville -. ,_ 

Telex: 72230 
Phone: (954) 721-350 

Finanzauto S.A. 
Plaza de las Cartes 6 

. Madrid 14 

Telex: 27752 
Cables: Finanzauto 
Phone: I91) 448-2700 

DETROIT DIESEL ALLISON 
Detroit Diesel Allison 
International :.Europe“ 
c/o General Motors France 
56a 58 Ave. Louis Roche 
92231 Gennevilliers 
France 

Telkx,: G.ehlmot 62050 
Cables: Parautexap. 
Phone: 790-70-00 

Genie‘villiers - 

DORMAN DIESELS LIMITED 
Guascor S.A. 
Guascor Building . c 
P.O. Box 30 

Telex: 36310 Guazo E 
Cables: Guascor Sa Zumaya 
Phone: (43) 86 12 48 

(43) 86 12 49 
Zumaya P 

, ‘? 3 

KATOLIGHT 
Atlantic Industries S.L. 

Bueno;Aires 12 - lo Local Num. 5 
BiG 1. 

-: 
‘KLOCKNER-HUMBOLDT- Telex: 43,739 
DEUTZ AG ’ Cables: Deutzmotor ’ 
Cia. Espariola de Mot+we’s.Deutz Phone: 2O22240.2023240 
Otto Legitimo S.A. 1 
Av. Pio XII., No.,100 ~__ -~-_~~~ 
Apartado 50.938 
Madrid 16 

K&LER INTERNATIONAL 
LIMITED 
Copcima Ltd., 
Zurbano 56-2 \ 1 

-Madrid 10 

LEYLAND INTERNATIONAL *’ Telex: 22840-E 
Leyland Espa& S.A. Cables: Leyesp 
Apartado 14.845 Phone: 675 01 50 
Madrid. 675 29 50 

P&l$SENG;tES LIMiTED 

6751650 
_ --- 

Telex: 27324- 
Cables:, Perkie 

‘(Division Zona 2) 
Carrete/ a del Aero-Club 

Phone: 2085240 :’ 

Caraba A chrel Alto 
‘Madrid . 1 

l 208-96-40. 

208:9840 

PETTERS LIMf’TED Cables: Carelton Matrid 
Alton S.A. Q-4 Phone: 2592557,2500046 D 

Avenida Generalissimo 84 -. -- - - ~~--~ 1 

yy l6 i 

RUGGERINI MOTbRl S.p.A. . 
L. Zabala S.A. 
Aitola 6 ’ 

Abadiano (Vizcaya) 
1 

VOi;(O PENTA Telex: ,23296 volco e 
Volvo Concesionarios S.A. . CabJes? Volvosa 
Avda Generalisimo 20 Phone:‘262 22’87 -1 
Madrjd 16 0. 1. 

il. .,* 1 I _ 1 II 
Sri l!anka 

I b 
e. ,i 

DETROIT DIESELXLLISON --- 
..a 

Cables:- Ciastri ‘-- -- ! -.. -- 
C.I.A.S. Ltd. Phone: 94191 
150WardPl. , \ 

P.O. Box610 ’ 
;5. 

-Colombo-..- - ’ -... -:_. ’ ~~ .._ ’ : 
,* 

_ “;: ‘-’ 

: 
-. 

v 



. 

DORMAN DIESELS LIMITED 
Brown & Co. Ltd. 
P.O. Box 200 .‘I 
481 Darley Road 
Colombo 10 

-L. GARDNER &SONS LIMITED 
Taos Ltd. a 
Kew Road 
Colombo 2 

J. L.O. 
1’. 

Mackwoods Limited 
38 D.R. Wijewardena Mawatha . 
P.O. Box 91 
Colombo 

KIRLOSKAR OIL 
ENGINES LTD. 
Samuel Sons & Co. Ltd 
P.O. Box 46 
Colombo 12 

LEYLAND INTERNATIONAL 
Walker Sons & Co. Ltd. 
P.O. BOX 166 

. Colombo’ 

LUCAS SERVICE OVERSEAS 
LIMITED 

I 

Walker Sons & Co. Ltd. 
P.O. Box 166 
Colombo 

NISSAN DIESEL MOTOR CO. 
LIMITED 
Associated Motorways Ltd. 
185 Union Place 
Colombo 2 

Telex: 1111 
Cables: Metal 
Phone: 91171 

Phbner’79629 

. 

Telex: 1153 
Phone: 329415 

Cables: Echiron 
Phone: 32341 

Cables: Walkers 
Phone: 28441 

Telex: Colombo 1118 
Cables: Walkers 
Phone: Fort No. %3441/g 

PETBOW LIMITED 
Blackwood Hodge (Ceylon) Ltd 
Nadaraja Building 

-----4 Galle Road 
P.O. Box 688 
Kollupitiya 
Colombo 3 

PERKINS ENGINES LIMITED 
The Ceylon Motor Transit Co. 
‘f 1955) Ltd. 
P.O. Box 299 IT . 
101 D.S. Senanavake Mawatha 
ColomboB 

3 -. 

PETTERS LIMITED 
Sri Lanka State Trading 
(General)*Corporation 
P.O. Box No. 1686 
No. 119 Wekande Road 
Colombo 2 z 

St~Helena ’ ’ 

LEYLAND LNTERNATfNAL 
Soloman & Co. (St. Helena&Ltd. 
Jamestown 
Island of St. Helena 

i 
‘I ’ f 

St. Kitts il 
DETROIT DIESEL ALLISON 
S.L. Horsford & Co. Ltd. ’ 

, Agent of Togs b Ligliters Ltd. 
Trinidad 
P.O. Box 45 
Basseterre . 1 I 

LEYLAND INTERNATIONAL 
‘S.L. Horsford & Co. Ltd. 
P.O. Box 45 
Basseterre 

Cables: Bonanza 
Phone: 96101/5,93~01 

Cables: Rajawasa 
Phone: 36233/4/5 

Cables: Solomon 
St. Helena 

Telex: 387284 Trinidad 
Cables: Tuglighter, 

Portof-Spain 
Phone: 2085 St. Kitts 

.,-- 
__; 

Caf.$es: Horsford 

PERKINS ENGINES LIMITED * Cables: Tadco 
TDC i Phone: 2511 - 
P.O. Box 142 

‘Basseterre 
‘,- 

. 
PETTERS LIMITED Cables: Horsford 
S.L. Horsford & Co. Ltd. Phone: 2085 
P.O. Box 45 
Marshal House 

.m*- 

Basseterre 

St. l+ia 

DETROIT DIESEL ALLISON . Telex: 387284 Trinidad, 
St. Lucia Yacht Services Cables: Tuglighter, Port-of- 
Agent of Tugs & Lighters Ltd. Spain, Trinidad 
Trinidad . Phone: 2879 St. Lucia 
Castries 

‘a. 

LEYLANO INTERNATIONAL e Cables: Jayqu St. Lucia 
J.Q. Charles Ltd. . . . Phon;: 2721-4. 
P.O. Box 279 
Castries 

LUCAS SERVICE OVERSEAS 
LIMITED 
Peter & Co. Ltd. 
P.O. Box 84 
Castries 

Cables: Peters 

PERKINS ENGINES LIMITED’ Phone: 4109-2797 St. Lucia 
Universal Services Limited 
C&tries 
P.O. Box 463 : 

PETTERS LIMITED Telex: LC 317 ’ 
Morne Dudon Industries Ltd. <. Cables: Witeco 
P.O. Box 397 Phone: 8657 
Castries 

St. Martin .> 6 

PERKINS ENGINES LIMITED Telex: 8000/l ’ / 

Caribbean Supply Co. N.V. Cables: Carsucon 
Pointe Blanche 
P.O. Box 18 , 

Phillipsburg 
/ 

St. Maarten 

) : 

St. Vincent 

DETROIT DIESEL ALLISON 
St. Vincen’t Motors 
Agent of Tugs7iCights Ltd. 
Trinidad I 

Amos Vale 

Telex: 387284 Trinidad 
Cables: Tuglighter Port-of- 

Spain, Trinidad 
Phone: 61557 St. Vincent 

LEYLAND INTERNATIONAL 
Hazells Ltd. 
P.O. Box 108 
Kingstown 

“. = 
LUCAS SERVICE OVERSEAS Cables:. Salesewe --._ 
LIMITED 
St. Vincent Sales &‘Services Ltd. 

Phone: 71820 . 

P.O. Box 699 
Kingstown I 

i - ,.. 

PERKINS ENGINES LIMITED Phone: 71820 
St. Vincent Sales & Service Cables: Saleserve St. A’ 
P.O. Box 599 
Kingstown 

PETTERS LIMITED Telex: BOAC WB512 
Hazells Ltd. 7. Cables: Hazel 
Kingstown 

; i 

Sudan ’ 
t 

CATERPI’LLAR OVERSEAS SA Cables: Tractors 
Sudanese Tractor Comoanv Ltd. Phonti’ 72828 . 
74 Barlaman Avenue 
P.O. Box 1840 
Khartoum 



RJ ILLAR O’//Ei ’ CATE SEAS SA “Cables: Tractors 
Sudanese Tractor Corn % 

a ’ y Ltd Phone: 639 ^ 
P.O. Box 301 
Wad Medani 

\f ‘_ . 

I- 
DETROIT DIESEL ALLISON T lex! 
Tahe El Sayed El Roubi & Co. t 

970-293 
C bles: Telroubi 

P.O. Box 467 Phone: 71308,76449, 
Khartoum _ 33145 or 31923 

DORMAN DIESELS LIMITED Telex: 280 Sharaf KM 
Sharaf Modern Engineering Agencies Cables: Engincom I. ’ 
P.,O. Box 1701 Phone: 75192 & 81773 
Khartoum a j/ 

L. GARDNER & SONS LIMITED Phone: 41204 
El Laboudi Commercial House 
P.0: Box 1338 
Khartoum 

KATOLIGHT 
Asim Trading Enterprises + 
P.O. Box 1354 
Khartoum 

KIRLOSKAR OIL’ENGINES 
LIMITED L 
Jamnadas Odhavji Sheth 
P.O. Box 648 
Omdurman _ 

? 

Cables: Jaytex . 
Phone: 52308/56951 

KLOCKNER-HUMBOLDT- Telex: 401 Delia 
DEUTZ AG Cables: Yawadalla 
Dalia Commerci?l Enteiprises L Phone: 72965.80042. 
El Lew El Abiad Building 72557 1 
Flat 29 
P.O. Box 2477 
Khartoum -, 

. . 
LEYLAND INTERNATIONAL Telex: 455 Geicar 
El Gezira.Automobile Co., Cables: Gezcar ’ 
P.O. Box 232 Phone: Khartoum 78555- 
Khartoum 41867 

LUCAS SERVICE OVERSEAS Phqne: 43026 ^’ 
LIMITED / 

‘Angelo & Co. Spare Parts 
P-0. Box 582 
Khartoum . 

43 

NISSAN DIESELMOTOR CO. .as 
LIMITED 
Hassouna Auto Work Shops _ 
& Stores 
P.O. Box 380 Q 
Khartoum 

PERKINS ENGINES LIMITED 
Aboulela Engineering Co. Ltd. 
P.O. Box 1341 
Aboulela Building 
U.N. Square 
Khartoum / 

I 
PETTE+tS LIMITED 
Bittar Fngineering Co. Ltd. 
P.O. Box 1011 
407 Gamhuria Avenue 
Khartoum c 

Telex: 421 Handasiya- ’ 
Cables: Handasiya 
Phone: 7725719 

i 

Telex: 285 .“, -“-- 
Cables: Engbox 9 : ” 
Phone: 70952,71245, 

71945 

JOHN ROBSON (SHIPLEY); .-‘a 
LIMITED 
J.N. Valvis Ltd., 1 
P.O. Box 247 
Khartoum F 

: 

d \ 

t 
.- I _ 

Surinam . j i . 

CATERPll%AR-OVERSEAS SA Telex; PBO 42 CKC SME 
Surinaamse Machinehandel N.V: 182 Surmac 
P.O. Box‘1808 r Cables: Surmac 

-jja;amaribb-’ --’ ‘--- --- -~.--- --‘-- Phone: 822221~ _ ,_ 

----.;- + ---~ - --;m-m m..‘...m..m;m -r L 
1 ‘, 

“. 

DETROIT’RIESELALLISON 
N.V. Ingen@&bureau 
H.N. V&&& 
Industrj%$‘33bON 
P.O. Box+++ 
Paramarjbo I’ ‘1 

KATOLIGHT 
George H. Knoppel F. ;3 

;:;:g;: i 
- 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
N.V.C.E. Vervuurts 
Handelssonderneming ‘ 
Beekhuizenweg No. 21 l-212 
Livorno 
Paramaribo 

LEYLAND INTERNATIONAL 
NV Handelmaatscheppii H.J. 
de Vries 
P.O. Box !849/1850 
Waterkant 90/94 
Paramaribo 

LUCAS SERVICE OVERSEAS 
LIMITED 
Handelmaatschappij I Fernandes 
&Son N.V. 
Corner Keizer en Klipsteenstraat 
2-3-4-68-l 0 
P.O. Box 1834 
Paramaribo 

NISSAN DIESEL MOTOR CO. 
LIMITED 
N.V. Reli 
Steenbakkerijstract 5660 
P.O. Box 632 
P&amaribo 

PERKiNS ENGINES LIMITED 
N.V. Handelmaatschappij 
H.J. de Vries 
P.O. Box 1.848-l 850 , 
Saramaccastraat 
Paramaribo 

F 

PETTERS LIMITED > 
F.E. Van Der Jagt Agencies 
Saramaccastraat 92 

~Paramaribo- ~~ - -~ 
‘I 

VOLVO PENTA 
H. Bromet 
Domindestraat 34 
P.O. 80x 2924 ; 
Paramaribo’ 

! 

\ 
‘\ , 

S$ziland - 

> 

Telex: 397-160 SME,VAN - 
DYK 

Cables: Vandiik ’ 
Phone: 89163 

\ b 
F 7 I,, 

, . 

*- i 

7. ’ 

Telex: 151 
Cables: Fructomel 
Phone: Paramaribo 81515 

v _ 
i 

Cables: Petzoldt 
Phone: 4242 

. 

Cables: Ferson 
Phone: .76844.71313, 

74844 

j ?’ 

‘ , 

L 

Telex: 128 
Cables: Petzoid 
Phone: 71222- 

Cables: Najagt 
Phone: 71734-71117 

Telex: 141 d - 

Cables: Bromet 
Phone: 7351213 

_ 
?zERPlLLAR OVERSEAS SA Telex: SMX63 

Barlow’s (Sw&iland) (Ptyj Ltd. Cables:~ Shipments 
P.O. Box 120 Phone: 2363 - 
Manzini 

c 

Sweden 

BOMBARDIER-ROTAX Gmbh > 
AB E. Fleron’, F: 
P.O. Box 186 ’ 
S-201 21 Malmo 

Telex: 32112 
-Phone: 040-160000 

e- ->ye. --- 
,- 

BRIGGS &STRATTON 
CORPORATION 
Axelson-& Engwall K/E 
P.O. Box 42036 

Telex: 10696 
Cables: Freiffcomp 
Phone: OR-188460 , 



\ 

,’ 

,’ 
._ 

CATERPILLAR OVERSEAS SA Telex: 
*Engson 
. Engstram & Nilson Maskin AB Cables: 
:Fack Phone: 
17220 Sundbyberg 

.DETROlT DIESEL ALLISON Telex: 
Detroit Diesel Allison Cables: 
lnterhational - Europe Phone: 
c/o General Motors Nordiska A.B. 

1544 IGeneral) 
1506 (Par) 
Engson Stockholm 
18) 282560 
a < 

1569 . 
Genmotnord 
08-44-01-08 

Motorvagen 1 
-Fack -- 

S-l 0480 Stockholm 
, 

DORMAN blEsE~s LIMITED 
Eivind K. Son Sylvan A.B. 
St. Badhusgatan 20 e ’ Phone: Gqtebprg 
41121 Goteborg C. 
Sweden 

* 

FORD MOTOR CO. LIMITED Telex: 19451 
Ford Motor Company A.B. _ Phone: (08) 679800 
Fack 
S102-50 Stockholm 27 
Sweden 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Svenska Deua A.B. 
P.O. Box 6037 
S-1 7506 Jaerfaella 6 

Telex: Stockholm 17284 
Catilas: Deutzmotor 
Phone: 08/7600400 

LEYLAND INTERNATIONAL 
British Leyland Sweden A.B. 
Gamia Tuvevaegen 158 
Fack 
402 70 Gpthenburg 8 

Telex: 20941 Leyscan S 
Cables: Leyran 
Phone: 51.38.00 

PERKINS ENGINES LIMITED 
Malte Manson A.B. 
Fack 
S-58101 Linkoping 

’ Telex: 50049 Manson S 
Cables: Motorverktyg 
Phone: 013/l 50000 

PETTERS LIMITED 
Aktiebolaget Transfer 
Reserve Power 
Prastgardsgatan 9 2 
Postfack 
172-20 Sundbyberg 1 

Telex: 19339 
Cables: Transfer-Stockholm 
Phone: 98-l 6-20 

RUGGERINI MOTORI S.p./i. 
AB Sterner Blomouist 

i N. Grangesbergsgatan 28. 
S-214 50 Malmo 

Telex: 32127 Sterner , 

VOLVO PENTA 
* Volvex Motor AB 

Rundbacksgatan l-5 
417 05 Goteborg 

Switzerland 

ALLIS CHALMERS 
Ak$-AG lngenievr Bureau -,, 
012787 ” 
CH&430 
Wettingen 3 

B~M&ARDIER-ROTAX GMBH 
Erost’Menar AG 
cy4704 
Niederbipp BE 

BRIGGS & STRATTON 
CCRPORATION 

ELi 
ropean Office 

Steinenring 12 
4 51 Base1 

7 : 
-d;lTERPI.L-‘&iQ.&R&AS SA 
1 i8 RueDu Rhone 
l$ll Geneva3 

P$ne: ;031/51 39 80 
L 

I 

Telex: 55307 
Cables: Aksa 
Phone: 056636 58 

Telex: 62806 
Phone: 065-732363 - 

Telex: 62616 
Cables: Brigs 
Phone: 061/39 1129 

Telex: 22706 & 22833 
Cables: Catoversea 
Phone: (022) 20-62-22 _ 

DETROIT DIESEL ALLISON 
Detroit Diesel Allison 
International - Europa 
c/o General Motors Suisse S.A. 
Salzhausstrasse 21 
2501 Biel-Bienne 

Telex: 34217 GMS-CH 
Cables: GMSEH 
Phone: 032-215111 

I * 

. I 

DORMAN DIESELS LIMITED 
Ultrich Rohrer-Marti AG 
3052 Zollikofen .- 

. .-Berm? * 

FORD MOTOR CO. LIMITED 
Ford Motor Co. 
\Switzerlandl S.A. 
Kurvenstrasse 35 
CH 8021 Zurich 

T&x: 32262 
Cables: Rohrermarti 

-Phona+ 031 571157. _ 

Telex: 52230 
Phone: 601110 

\ KLOCKNER-HUMEOLDT- 
DEUTZ AG 

= Hens F. Wurgler 
Ing-Buro 
Rautistr. 31 
CH-8047 Zurich-Albisrieden 

Telex: 53868 
Cables: Maschine 
Phone: 526655/6 , 

LEYLAND INTERNATIONAL 
British Leyland (Switzerland) AG 
Herostrasse 7 
Postfach 
8048 Zurich 

Telex: 56762 55114 
Cables: Motofrey 
Phone: 0104151 62 

9090 

PERKINS ENGINES LIMITED. Telex:’ 68134 (pmotch) 
Promot A.G. Cables: Prpmot 
CH-5745 Safenwil Phone: 062679211 

s 
PEI-TERS LIMITED 
~KofelAG- ~ --- 
Beumaschinen 
Aegertstrasse 11 
CH-8305 lndustria Sued 
Dietlikon 

Telex: 54242 
Phone: 01-833 1077 

RUGGERINI MOTORI S.p.A. 
Agrigid S.A. 
P.B. 166 
Chemin du Devin 51 
Ch-1012 Lausanne 

Telex: 25398 Agrid 

.  

VOLVO PENTA 
Elektro Mechanik 

,-Hans M&&try ,--, ..u.- - 
Gibraltarstraw 13 , 
6000 Luzern 

A 

Telex: 78256 
Phone: 041/221222/23 

Syria I 

BOMBARDIER-ROTAX GMBH 
Rinaldo Draghi 
@:P. 521 
Alep . 

CATERPILLAR OVERSEAS SA 
M. Ezzat Jallad & Fils 
Pour le Commerce et la . 
Representation 
(M. Dureid Jallad 9 Cie) 
Aleppo Street 
Al-Qaboun 
P.O. Box 23 
Damascus _~. -.- ~. 

Y 

1 

Phone? 14070-l 9120-261 

Cables: Jallad 
Phone: 550321 

555-012 

DORMAN-DIESELS LIMITED 
Nagib Baki Trading Co. S.A. 
Fardoss Street 
Eiaki Building 
P.O. Box 135 
Damascus 

Cables: Baki 
Phone: 11 343-4 

INDIAN NATIONAL DIESEL 
ENGINE LIMITED 
Hijjar & Massamari 
Damascus 227 

- 

‘ 

, 



6 

KATOLIGHT 
Mouhamed Al-Khouja 
P.O. Box 4911 
Damascu; 

KIRLOSKAR OIL ENGINES 
LIMITED 
Mohamed Ali Mardini 
P.O. Box 2601 
Damascus 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Dajani u.Farra AG 
P.O. Box 109 ‘- ’ 
Fardoss Street 
Damascus 

KOHLER INTERNATIONAL 
LIMITED 
Siadco 
P.O. Box 363 
Damascus 

LEYLAND INTERNATIONAL 
Aftomachine 
P.O. Box 3130 
Fardous Street / 
Damascus 

LUCAS SERVICE OVERSEAS 
LIMITED 
Automotive and Industrial 
Equipment Co. Inc. 
El Fourat Street 
P.O. Box 789 
Damascus . 

:PERKINS ENGINES LIMITED 
Roy David Homsi 
9.0. Box 295 
Damascus 

PETTERS LlMliED 
Paysir Khaldi 
Fardoss Street 
Balk& 43 
P.O. Box 3371 
Damascus 

JOHN ROBSON (SHIPLEY) 
LIMITED 

~ Cables: Molimar 
Phone: 223442 

448422 - R ,’ 

Cables: Tasada 
Phone: 115678 

Telex:, Aftoma 11036SY 
Cables: AftomaMachine 

Telex: 11357 
Cables: lndeco 

“Phone: 111644-221961 

Cables: Dagsi 

Phone: 113722 

-.- 
Coiisulting Engineerirrg & ---’ -._ 

Fardoss Street 
Damascus ‘. 

RUGGERINI MOTORI S.p.A. 
Mahmoud Chaaban 
BP. 813 
Alep 

~-_-. 

Tahiti 

ALLIS CHALMERS Cables: Phillucas 
Etablissements Philippe J. Lucas 
Boite Postale 483 
130 Avenue De Marechal Foch 

d 
jl 

Papeete 
C“ 

DETROIT DIESELALLISDN - Phone: 20258 
Ets Bredin Freres 
P.O. Bo.sc 21 
Papeed’ 

KLDCbNER-HUMBOLDT- Phone: 2.59 ’ . 
DEUFAG i 
Rene’$olari 
7-R& du G&&al de Gaulle - 

B,p_:..No,?- _. _ 
Papeete .a ~- __- -.~--. .__ ._ . ,,. 

s. .I ’ 
; 

KOHLER INTERNATIONAL 
Lassere lndustrie S,A.R.L. 
B.P. 487 
Avenue Georges Clemeneau 
Papette, Tahiti., , 

* LEYLAND INTERNATIONAL Cables: lntercar .h 
Jntercar S.A.R.L. Phone: 2.04.35 
P.O. Box 12 
Pripeete ~. .- .~ . 

I 

LUCAS SERVICE OVERSEAS TTlex: Soldo 055 FP 
LIMITED Cables: Soldo 
Ets Rene Solari et Fils ’ Phone: 2.53.59 t 
7 Rue du General da Gaulle 
B.P. 2 c 

Papeete 

PERKINS ENGINES LIMITED 
Monsieur H. Lombard 
P.O. Box 6 
Papeete 

RUGGERINI MOTORI-SpA 
Sablage Metallisation 
PGinture du Pacifique 
P.O. Box 596 J q 

Papeete 

, . 0 

Taiwan ..’ 

*ALLIS CHALMERS Telex: 11731 Chiaoltd 
112 Hsin Sheng South Road ’ Cables: Chiaoltd 
Section 1 Phone: 350220-2 
F.O. Box 141 
Taipei 

I . 

BRIGGS & STRATTON . 
CORPORATION 
William Chang & Co. Ltd. 
293-911 Sung Kiang Road 
P.O. Box 577 . 
Taipei 

Telex: i1743 Goldgate 
Wmchang 

Cables: Wmchang 
Phone:. 522330,5223,36 

CATERPILLAR OVERSEAS SA Cables: Taitradco 
TTC Equipment & Service Ltd. 
79 Chung Shan Road North 

Xactian2 ’ 
P.O. Box68-245 ’ 

. ** 
\ .- 

Taipei - - 

DETROIT DlESE’LALLl-SON ’ Telex: 785-i 1156 
Summit Engineering Co. Ltd. Sumiteng 

,: 

Room C 3rd Floor Cables: Sumiteng 
Morrison Plaza Phone: 722111 
No. 25 Jen Ai Road b 

4th Section 
P.O. Box 53-5 
Taipei ‘. - 

DORMAN DIESELS LIMITED 
Winston & Co. Ltd. 

Cables: Winstoncol 9 
Phpae: 32’1373 

Room 702 Traders Building b 
65 Nanking E Road 
Section 3 

-P.O. Box 59826 
Taipei 

1 

KATDLIGHT /’ 
Al-Reliable Industries Inc. 
P.O. Box 9-086 
Taipei * . 

KLOCKNER-HUFhBQLdT- , Jalgx: 11312,Cosaco 
DEUTZAG , ’ Cables: Coasco 
COM ‘Liebermann Taiwan Ltd. 

i 
* Phone: 51171218 ‘, I 

Phone: 20484 

.- 

!07Section2 . :“: 
Chungshan N. Road , 

2nd Flopr 
- P.O. Box 1756 

Taipei’ ,L-*;- ,.~:- - ..- -_-- _--. : -.I _ *: -’ 

‘,I 1. #’ 



L . 

KOHLER INTERNATIONAL 
LIMITED 
Solomop’Enterprises Co. Ltd. , 
P.O. Box 7-154 
Room 703 ) f 
129 Sung Ch&g Road 
Taipei 

LEYLAND INTERNATIONAL Telex: 22545 Weitung 
Yung Wei Tung Trading Co.‘Ltd. Cables: Weitungmo 

,No. 141 Tun Hua North Road Phone: 755611.730188 
P.O. Box 80 743511,743998 
Taipei 

NISSAN D1ESE.L MOTORCO. 
LIMITED 
The Chinese Automobiles Trading Co. Ltd. 
169 Section 2 
Nanking East Road 
Taibei 

~~;~a;e~;~$yD 
Develepment Cb. Ltd. . 
123’Nanking East Road 
3rd Section 
P.O. Box 762 

‘Taipei 

RUGGERINI MOTORI S.p.A 
Fuh Yang Trad’ing Co. 
P.O. Box g-086 
93 Shao-Twang Street 
Kaohsiung 

WHITE ENGINES 
INCORPORATED 
Solomon Enterprise Co. Ltd. 
Room 703 
P.O. Box 7-l 54 
129 Sung-Chiang Road 
Taipei 

Tanzania 

ALLIS CHALMERS 
Holman Bros. (East Atrica) Ltd. 
P.C$ Box 1938 
Dar-Es-Sal&m 

CATERPILLAR OVERSEAS’SA 
Construction Equipment Division 
of the UAC of Tanzania Ltd. 
P.O. Box 2568 . 
Dar-Es-Salaam 

DETROIT DIESEL ALLISON 
Blackwood Hodge Group 
Services Ltd., 
Hunsbury Hill Ave., 
Northampton NN4 9QT 
u.le. 

DORMAN DIESELS LIMITED 
Agricultural & Industrial 
Supplies Co. Ltd. 
P.O. Box 4797 
Dar-Es-Salaam 

‘KLOCKNER-HUGBQLDT- 
DEUTZ AG 
Achelis (Tanganyika) Ltd. 
Karim Ladha Mansion 
P.O. Box 9003 
Makunganya Str. 
Dar-Es-Salaam 

LEYLAND INTERNATIONAL Cables: Leyalb 

?,,’ 

0 

:‘,, 

Leyland Albion (Tanzania) Ltd. 
P.O. Box 2388 

Phone: 63439.63449 . 

Dar-Es-Salaam 
‘< 

/7 

Bangkok ’ I 
” 

? _/ _/ 

.i 

Telex: 1 174 Goldgate 
, Phone: 551 6733 

571 9216 
511 8397 

Telex: 71174 Unitrade 

1 

-1 

~‘%elex: 22218 Padobebe 
’ Cables: Solo 

Phone: 560368/69 

Cables: Afritrak 
Caressalaam 

Phone: 63355 

Telex: 31476 
Cables: Suntract, 
Phone: 0604Sllll 

Cables: Agrind 
Phone: 25201 

Telex: 41067 
Cables: Achelissons 
Phone: 21078,240’ll 

Bangkok 10, a_ 
~. 

KATQLIGHT 
I x 

Siri Sakol.Co. Ltd. . ’ -. 
132-134 &myod Nevy Road 

- 
LUCAS SERVICE OVERSEAS Telex: 41011 
LIMITED \ Cables: Delta 
Delta (Tanzania) Ltd. Phone: 20129,22336. 
Pugu Road 
P.O. Box 44 

,;- 

Dar-Es-Salaam \ . 

PERKINS ENGINES Ll.vlTER -Telex; 41058+~- -- --. 
Centwy Tractor & lmplementsi~~Pli%t%~~27727/8 ,G 
(Tanzania) Ltd. 
P.O. Box 2101,l 
Dar-&-Salaam 

.PETTERS LIMITED 
Agricultural & Industrial Supolies Co. Ltd. 
P.O. Box 4797 
Upanga Road 
Dar-Es-Salaain 

Thailand 

‘ALLIS CHALMERS 
89 Khor 
Super Highway 17%km 
Bangkok 9 

Telex: BK 2740 ltalthai 
Cables: Ti,trac 
Phone: 791136-8 

BOMBARDIER-RO+AX GMBH ‘Phone: 31’267. 38628 
Jones Company Ltd. 
p.0. Box 686 i‘ 

Bang&o+ 

BRIGGS&STRATTON ’ Telex: 7882629 
CORPORATION i Cables: Yeesoh ’ 
United Motor Works (Siam$itd. ’ Phone: 32987-88-89 
156 Suriwongse Road 
P.O. Box 370 i 
Bangkok ,, 

CATERPILLAR OVERSEAS SA Telex:’ lntenco Th2626 
The International Enginqering 
Co: Ltd. 

Cables: Gysom ’ 

614 Sukhumvit Road 
P.O. Box 39 

.! 

Bangkok 1 ‘, 

DETROIT DIESEL ALLISON \ Te”lex: 788-2826 
Bomeo Engineering Co. Ltd. Cables: Deceja 

m-226 Nares Road ” Phone: 38981/38989 ’ 
Bangkok ’ L 

DORMAA DIESELS L.lMITED I Telex: BK 2588 Nuclear (, 
Term Engineering Co. Ltd. Bk 
P.O. Box 1613 Cables: .Nuclear 0. 
No. 302/2 Therd Thai Road Phone: 667055,665335, 
Bangkok 6 

- 665422-3 
’ 

L. GARDNER &SONS. Telex: Khinpam Bk 2560 
LIMITED Phone: 3354239211 
Khin Nam Huat Limi,ted ’ 
Partnership ’ 
P.O. Box 255 
361/363 Mahaputtarum Road 

,I _ 

Bangkok 

INDIAN NATIONAL DIESEL ” I% 

ENGINE CO. LTD. 
‘Siainlester & Co. Ltd.* . 
Uchuliang Foundation Building 1 ’ 
6th Floor, i 

- 

968 Rama IV Road -. . 
Bangkok 

J. L.O. 
Hamlet & Cd’. Ltd. 

Cables: Hamlet 
* Phone: 927478&,,95551 

1999 Petchburi Road,Extension .- r+ 
P.O. Box 122 I 



KIRLOSKAR OIL ENGINES 
LIMITED 
Mechanical Equipment Co. 
295 Siphya Road 
Mequip Building 
P.O. Box 550 
Bangkok 

Telex: AK 2509 
Cables: Mequip ,. 
Phone: 37961-5 ‘, 

~._.. 

KLOCKNER-HUMBOLDT- ~ Te1e.x: BK 2614 Thaigrimm 
DEUTZ AG Cables:<,Thaigrimm 
8. Grimm & Co. 
1643/4’.Petchburi Road (Extension) 

Phone: 2524081 ’ 

P.O. BOX 66 3 
Bangkok 8 

KOHLER INTERNATIONAL 
LIMITED 
The East Asiatic Co. * 
Oriental MachrneiyStbres ~-_ -~__ 
60/l Super Highway Route 31 
Bangkok 

LEYLAND INTERNATIONAL, Cables: Leythai 
Ley-Thai Motors Limited Phone: 54061-7 

-144 Sukhumvit Road 
Bangkok 

LUCAS SERVICE OVERSEAS 
LIMITED 

‘Oriental Machinery Stores 
Worachakr Dept. 
539 Worachakr Road 
Bangkok 

. . i 

Telex: Asiatic TH 2615 
Cables: Machineco 
Phone: 218161,225102 

NISSAN DIESEL MOTOR co. LTD. 
Siam Motors Co. Ltd. i 
865 Rama 1 Road 
,,Bm!kpk - 

3. 

PERKINS ENGINES LiMITED Telex: TH 2509 
Mechanical Equipment Co. Ltd. Cables:, Mequip 
Perkins Engines Division ’ Phone: ,391?680,3925571 
28 Soi Asoke Sukumvit Road 
Bangkok , , 

PETBOW LlMlTED 
Loxley (Bangkok1 Ltd. \ 
G.P.O. Box 214 
Loxley Building 
364 Suapeh Road 
Bangkok C‘ 

PETTERS LIMITED Telex: TH2808 Castro1 & 
Loxley (Bangkok) Ltd. 2627 Castro1 
G.P.O. Box 214 Cabfes: Loxley 
Loxley Building 

r 

Phone: 26641 
304 Suapah Road li 1 

Bangkok 

JOHN ROBSON (SHIPLEY) \ 
LIMITED . 

_ 
/ 

Lampangchai Co. Ltd. 
_ 

4617-14 Petchburi Road, 
Bangkok 

RUGGERINI MOTiJPI S.p.A. 
Saha Thai Machinery 

J 133-l 35 Sam Yod. New Road B 
Bangkok 

L . 

VOLVO PENTA, ’ Telex: BK 26\5 
The East Asia&Company Ltd. Cables: lndustreac 
Super Highway Branch Phone: 770.176. 770183. 

Sriental Machinery Stores , 770185, 7702!4, 
’ GO/l’Highway Route 31 

Din Ds?ehg-Ladprao 
771784. 77322+ 

Bangkok 4 
c * ,-;*-.r-- 

WHITE ENt~ff$E~ 
-ED ,,: 

Cables: Eximco ,, 
’ ’ ‘_ Phone:. 33557 ( $ ,- 

odge 81 Seymour (Far East) Inc. 
P.O. Box,!92 , ‘7 i 
942116 Rama IV Road ’ 

-, -,,e 
.’ 

‘4th’Floor, S.C. Building 
fi$posite Chulalongkon Hospital) ,, 
Bangkok 

, 

0 
Timor 

7 
PETTERS LIMITED 
Sociedade Oriental de Transportes ’ t , * . 
E. Armaz&ens Lda., 

_ .- 
.d/ 

‘Avenida Marginal sada Bandiera T r 

- 
Dili . 0 

i-z;. c . 
‘.’ 

Togo 

CATERPILLAR OVERSEAS SA 
Gastonegre S.A. 
B.P. 134 
Lome 

LEYLAND INTERNATIONAL 
Cie Francaise de L’Afrique 
Occidentale 
Agence Cantrale ’ -. 
Agence Centrale 
B.P: 1246 
Lome . f 

LUCA~SERV~CE OVERSEAS 
LIMITED e 
U.A.C. Togo 
B.P. 345 
Lome 

PETTER&LIMITED 
-. 

DTG (Departement Hamelle 

Lome 

PERKINS-ENGINES LIMITED 
Ets Gastonegre S.A. 
1’4 bis * 
rue de Commerce 
B.P. 134 
Lome 

I Y 

Telex: 5231 
Phone: 2281/82,32-70 

I . 

Cables: Senafrica 

:t 

Telex: 5219 
Phone: 55.82,58.15 

Telex: Detege 5241 
Departement 9. 

Cables: Hamalaf 
Phone: 62.45 

Telex: 231 Gastonegre 
Cables: Gastdnegre 
Phone: 22.81 

.I 
Tonga 

LEYLAND INTERNATIONAL . Cables: Jones Nuku’alofa 
E.M. Jones Ltd. 1 
P.O. Box4 . 
Nuku’alofa 

Suva Motors Ltd. 
P.O. Box 4 
Suva 
Fiji . _ 

L 

.-__ 
Tuvalu Islands 

. 
“0 

LEYLAND INTERNATIONAL Telex: 2195 . ’ 
Millers Motors Cables: Millmot 
P.M.B. Phone: 23031 
Suva 
Fiji 

. 
7 

>inietacf-- I 
I 

BRIGGS &STRATTON 
CORPORATION 

Cables: “Wends 
-Phone: 62-24057162-232451 

West Bend Sales Ltd., _ 
P.O.> Box,978 . . 
Port of Spain 1 

CATERPILLAR’OVERSEASSA _ 

F. 

Telex: 308 
fracton”and Maqhinery ‘,/. .: Cables: Tracmac Port-of- 
(Trinidad),Ltd. ,‘.‘..: * Spain’Trinidad 
PO. Box,,995 ,~ , Phone: 62-i545,. 
PoctofSpai , ,, i 6231431 

.,‘I. ,I ‘, . 
‘:, 

,, _‘ 
,’ I,. ‘, ,,“) ,~ ‘. 

I ! :,.I 8:. ; ‘“..,:. 
,),_ ,,,_ ,;;.: !.I, .‘,.:, ;, :’ ;: ,;, It ‘7, 3 ,.J ‘$‘, ,,, ,:‘;‘,, .1 .I , 2.: ‘],:,,I : 



DETROIT DIESEL ALLISON 
Tugs & Lighten Ltd. (Main Office) 
69 Independence Square 
P.O. Box 600 
Port of Spain 

Telex: 387284 Alston WG 
Cables: Tuglighter Port-of: 

Spain ” 
Phone: 6244127 

DORMAN DIESELS LIMITED 
Alstons Marketing Co. Ltd., 
(Wilsons & Johnstone Division) 
P.O. Box431 
Port of Spain . 

KATOLIGHT 
Tatac 
P.O. Box 355 
Port of Spain 

. 
I 

KOHLER INTERNATIONAL 
Kirkconnell Brothers Ltd. 
P.O. Box 72 
School House Road 
Kirk Plaza n 
Grand Cayman 

~ West Indies 

Thomas Peake & Co. Ltd. 
P.O. Box 301 
76 Henry & 2a Charlone St. 
Port bf Spain 

LEYLAND INTERNATIONAL 
Trintty Motors (Robinson? Ltd. 
32 South Quay 
P.O. Box 241 
Port of Sparn 

*Cables: Trinmot Port-of- 
Spain 1. 

LUCAS SERVICE OVERSEAS 
*LIMITED 

Laughlin & De Gannas Ltd. 
37 Dundonald Street ./‘. 

P.O. Box 1254 
Port of Sparn 

Cables: Bengaston Trinidad 
Phone: PBX 51712117 

i . 

. 

NISSAN DIESEL MOTOR co: 
LIMITED 
Neal & Massy Ltd. 
P.O. Box 1298 
Port of Spain ’ 

2’ 
,’ 

PERKINS ENGiNEs LIMITED 
Tractors and Machinery 
(Trinidad) Ltd. 
Eastern Main Road 
Laventille 
Trinidad 

Telex: Tracmac 308. ‘.$ 
Cables: Tracmac 
Phone: Laventille 6231431 

San fernando 
6578840 j 

PETTERS LIMITED 
Charles McEnearney & Co. Ltd. 
25 Richmond St. 
P.O. BOX 178 
Port of Spain 

Telex: CMCE 256 
Cables: McEnearney 
Phone: 332731-g 

/ 
Tunisia . . .- i __- -~- - 
CATERP1LisARO-VERSEAS SA Telex: 12422 

-Ewl?‘Parrenin S.A. Cables: Parnin 
91 Avenue de Carthage Phone: 256577 
Tunis 

DETROIT DIESEL ALLISON Telex: Genlmot 62050 
Detroit Diesel Allison International Cables: Parautexap 
- Europa Phone: 7933450 
c/o General Motors France Gennevilliers 
56 a’ 58 Ave. Louis Roche 
$2231 Gennevilliers, 

. 

‘France 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Societe Tunisienne 
Sotradies 
16 Rue Ahmed Tlili 
Tunis 

Telex: 12255 Tunis’ 
Cables: Sotradies 
Phone: 247033 

243340 

LEYLAND INTERNATIONAL 
So&e de L’autpmobife et 
du Materiel 
10 bis Avenue de Ghana 
Tunis 

LUCAS SERVICE OVERSEAS 
LIMITED 
Soutdiem 
35 Rue de Marseille 
Boite Postale 773 
Tun$ 

z 
PERKINS ENGINES 
Ets Louis Montenay 

PETTERS LIMITED’ 
Agrimotor S.A. 
30 Rue Ali Dargouth 
B.P. 4i 5 
Tunis 

P GGERINI MOTORI S.p.A. 
ociete de L’Automobile et 

du Materiel 
10 Bis 
Avenue de Gha.na 
Tunis 

WHIT&ENGINES 
INCORPbRATED 
Ets Lduis Montenay 
49, Avenue de Carthage 
Boite Postale 862 
Tunis 

. 

Turkey 

ALLIS CHALMERS. 
‘Kutsi Begdes, Mumessillik 
Ithalat-I hracat 
Earbaros Bulvari 
lkinci Yol-Besiktas 
P.O. Box 125 Bedktas 
Istanbul 

BOMBARDIER-ROTAX Gmbh Phone: 17 49’09 
Sefik Soyuyuce 
Sitam Ticaret 
Karanfil Sokak 30/56 
Yenisehir I 
Ankara :L\ _. 
BRIGGS & &&&TON ~ 
CORPORATION 

,, v..il $&ex: 23472 
-3 

++ 
j&s: Alempomp 

Alagoz ve Ort. Alem Kol. Sti. L, ~&$&$449433 

Persembepazari-Omeraga q&. I- 

Sokak No. 4/3 ,I 9 
. , 

Karakoy ’ 
Istanbul 

Telex: Sami 2252 TN 
Cables: Sama ’ 
Phone: 242 155 

Telex?’ 12180 
Cables: Sotudiem 
Phone: 241090245113 

.a . 

Telex: 743 
Cables: Secfa 
Phone: 240312/240324 

Telex: Agrimo 12014 
Cables: Etaboulaire 
Phone: 247.060 

Telex: 12252 SAM TN 

Telex: 743 
Cables: Secfa 
Phone: 240.324, 240.312 

1 

Telex: 22391 KubeTr 
Cables: Kutsi-Besiktas 
Phone: 47 8950 : 

CATERPILLAR OVERSEAS SA Telex: 22693 
Cukurova lthalat ve lhracat T.A.S, Cables: Cukurtas 
Buyukdere C>ddesi Phone: 47-4836 
P.O. Box 124 
Sisli 

.DETROIT DIE56LALLISON Telex: 821-42289, Kurt. 
Kurt Basakinci Co. TR 
V$li Dr. Resit Cad, 52 4 
Cankaya- ’ 
P.0: Box 55 , 
Bakanliklar 1 

Ankara, 

DORMAN DIESELS LIMITED Telex: Istanbul 22603 
Ahmet Buldanlioglu & Co. Nakltr 
Gazi Bulvari 26. Cables: Ehem 
P.O. Box 1 1 Phone: 2399>,36392 
lzmir h” 

. 

‘. 

. 
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KATOLIGHT 
Kopsan n 
Makine Sanayi ve Ticaret Ltd. Sti. 
Buyudere Caddesi No. 66 

Y 

Daire 6 Mecidiyekoi 
Istanbul @ 

KLOCKNER-HUMBOLDT- 
.DEWTZ AG I, 

Telex: 22239 dhit tr. - -_. 
Cables: Dauahumboldt 

Deutz Humboldt 
Makina Ticaret Ltd., Sti 
P.@ 226 Bayoglu 
Siraselviler Caddaai Soganci Sokak 
No. i9/2 litihad Sigorta Apt. 
Cihangir 
Istanbul . 

LEYLAND INTERNATIONAL 
B.M.C. Sanayi Ve Ticaret AS 
Gazi Bulvari 47149 : 

.K. 260 

3 
Iz ir 

, , , 

LUCAS SERVICE OVERSEAS 
LIMITED 
Elektro-Dizel Motor Sanayi ve 
Ticaret A.S. 
Elmadag Caddesi No. 54-56 
Harbiye 
Istanbul 

PERKINS ENGINES LIMITED 
Dizel Makina Ltd., Sirketi 
Cumhuriyet Caddesi No. 10/c 
Sisli 
Istanbul 

PETBOW LIMITED 
Tarmo Tarim Motor 
Sanayi ve Ticaret A.S.. 
Necatibey Cad 
54 Karakoy 
Istanbul ’ 

PETTERS LIMITED 
Aziz lsvan Ticaret Ltd. 
P.D. Box 82 
Sishana Mesrutiyet Caddesi 184 
Beyoglu 
Istanbul 

RUGGERINI MOTORI S.P.A. 
Alveris 
Kurekciler Caddesi No. 50 
Karakoy 
Istanbul 

VQLVO PENTA 
Erk Miihendislik Sanayi ve 
Ticaret Ltd. 
Yildiz Caddesi Akdogan Sokak 
No. 27 
P.K. 535 KarakGy 
Istanbul 

WHITE ENGINES 
fNCORPORATED 
Metya Limited Sirketi. 
Methatpesa Cmadessi No. 3917 
Ankara 

Uganda 

ALLIS CHALMERS 
Holman Bras. (East Africa) Ltd. 
P.O. B&&Q-. ‘: ,’ .i 
Kampala \ * _ ._ ,.s+ry .f& 

!a CATERPiLLAR OVERSEAS S.A. 

Phone: 459166 

Telex: 52320 BMCE TR 
Cables: Bemece 
Phone: 39780 

Telex: 23435 
Cables: Simoar 

i 

Telex: Eligold 22357 
Istanbul 

Cables:. Diziimited 
Phone: 473675,460941 

-. 
Cables: Arlim 
Phone: 4.419.77 

*. 

Telex: 227-I 1 Orya TR 
Cables: Erklimitsan 
Phone: 4031 36 

. \ 

Cables: Metyaticaret 
Phone: 17.87.04 

I 

fritak . 
Construction Equipment Division Construction Equipment Division 
of Gaile 81 Roberts (Uganda1 Ltd. of Gaile 81 Roberts (Uganda1 Ltd. 

/ P.O. Bo / P.O. Bo &,23 ,, &,23 ,, 
,Kampala ,Kampala ’ ’ 

; ‘. ; ‘. 
,.. ,.. . . 

,’ ,’ , I’ , I’ ’ ’ . . -’ . . -’ ‘. ‘. B.,’ L B.,’ L 

DETROIT DIESEL 
Wiggleworth & Co. Ugan 
P.O. Box 7127 

. Cables: Pettinato, Mombasa 

Kampala 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Achelis (Uganda) Ltd 
24 Seventh Street (Industrial Area1 
P.O. Box 7198 
Kampala 

LEYLAND INTLRNATIONAL 
Layland Albion (Uganda) Ltd. 
P.O. Box 3778 
Kampala * 

Cables: Achelissoos 

LUCAS SERVICE OVERSEAS 
LIMITED : 
Delta Ltd. 
P.O. Box.28 
Kampala 

PERKINS ENGINES LIMITED 
;)Farm Machinery Distributors (Ul 

Ltd. 
P.O. Box 5763 
Kampala 

BETTERS LIMITED 
Mackenzie Technical Services Ltd. 
43 Roseberry Roaf 
P.O. Box 7011 
Kampala 

. 

SJnited Kingdom 

ALLIS CHALMERS 
Deekay House 
North Street 
P.O. Box.14 
Havant PO9 1 QH 
Hampshire 
England 

BRIGGS 81 STRATTON , 
CORPORATION 
Autocar Electrical Equipment 
Co.;Ltd. 
16 Rippleside Commercial Estate 
Ripple Road 
Barking Essex Q 

Edgland . .: 
, 

DETROIT DIESEL ALLISON 
Detroit Diesel Allison 
international - Europe 
Div. of General Motors Ltd. 
London Road 
P.O. Box 6 
Wellingborough 
Northamptonshire NN8 ZDL 
England 

KATOLIGHT LIMITED 
Tatton Electric Co. Ltd. 
501 Staines Road West . 

_ Ashford 
Middlesex.TWl5 2AB 
England * 

KA,$OLIGHT LIMITED 
W.S.M. Electric and Electronic 
Services 
12 Campbe)! Street * 
Hamilton ML3 6AS 
Scotland 

KIRLOSKAR-OIL ENGINES ’ 

Phone: 63751 

-; 
Cables: Leyalb 

Cables: Delta 
Phone: 42421/2 

Cables: Farmec I. 
Phone: 41237 

Telex: 61080 
Phone: 4332617 

Telex: 86491 Deekay - 
Havant 

Cab\,es:’ Autogen 
Phone: Havant 

t 741220712 

Telex: ’ 885060 
Cables: Autodulbee 
Phone: 01-592 2112/3/4 

1 

Telex: 85131329 b 
Wellingborough 

Cables: Genmopower, 
Phone”: 71122 ’ 

Wellingborough ’ 
. 

,’ 

Telex: 266250 
LIMITED Cables: Dieselpicc 
P.M. Engine Ltd.’ Phone: 734-l Q66/7/8 
35 Piccadilly 
London Wl V OjD “2s 

D England ” 

, ,” 1’. 
d _ 0 * 

‘. : . 
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KLOCKNER-HUMBOLDT- T+x: “‘928373 
DEUTZ AG 
Deutz Engines Limited 
Riverside Road 
Wandsworth 

e: :%61 _ 

l\. 

London SW1 7. 
.England 

KOHLER INTERNATIONAL 
LIMITED 
J.H. Hancox Ltd. 
Wood Lane 
Ear swood ’ ,$) ‘. 
S rhull * 
Warwickshire 894 5JW 
England 

KOHLER INTERNATIONAL 
LIMITED 
Hydraulic Cranes (Scotland) Ltd 
5761 Vere Road 
Blackwood JL 11 9 RR 
Lanarkshire ‘li 
Scotland 

LEYLAND INTERNATIONAL 
Leyland House 
174 Marylebone Road 
London NW1 5AA 

,England c. 

PERKINS ENGINES LIMITED 
Peterborough PEl 5NA 
England 

1 ” 

PETBOWSIMITED 
Marketing Advisory Services 
329 Grand Building 
Trafalgar Square 
London W.C.2 
England 

PEllERS LIMITED 
Hamble 
Southampton SO3 5NJ 
England 

RUGGERINI MOTORI S.@% 
Glanfield Lawrence Concessions 
Victoria Road 
Portslade 
Brighton 1 

Sussex BN4 1 XY- 
England 

VOLVO PENTA 
Bolinders Co. Ltd. 
150/8 Kings Cross Road 
London WC1 X 9DN 
England 1 . 

VOLVO PENTA 
Robert Craig & Sons Ltd. 
Great George’s’St. 
Belfast 
Northern Ireland ST1 5 1 BW 

WHITE ENGINES 
INCORPORATED 
Diamond T. Motors 
411 London Road! 
Isleworth 
Middlesex U.K. ’ 
England 

Uppei Volta i. 
CATERPILLAR OVERSEAS SA 
Manutention Africa&e 
B.P. 636 \ 
Ouagadougou / 

I 

Telex: 32501 
Cables: Perkoil 
Phone: 67474 

Telex: 47626 
Phone: Hamble 2061 

Telex: 24768 ’ 
Phone.: 01-278 2711 

1 , 

Phone: Belfast (0232) * 
32971 

Telex: 935576 
Cables: Diamond lsieworth 

*Houhslow 
Phone: Isleworth 71534 

. 

, 

Telex: 5230 
Phone: 2155 , * 

* 
LEYLAND INTERNATIONAL 
Dima -.HV 
B.P. 25 I‘ 

Ougadougou 

LUCAS SERVICE OVERSEAS 
LIMITED 
Scoa 
Service Auto 
B.P. 32 
Ougadougo’u 

Uruguay ./ 
ALLIS CHALMER: Telex: Public Booth D 
Cassaiino Hermandos S.A. - . No. 702 
Galica 1069 Cables: Casarihnos 
Casillad de Correo 153 Montivideo 
Montevideo Phone: 9122-22 ., 

BRIGGS & STRATTON 
CORPORATION 
Manual Guelfi y Cia 
Av. Agraciada 1777 
Montevideo 

r. 
CATERPILLAR OVER&S SA 
General Machineryzo. S.A.;. 
Avenida Joaquin Suarez 2856 
Montevideo 

4 

DETROIT DIESEL ALLISON 
Mapall-Ltda 
Cerrito 352 
P.O. Box441 ” 

DORMAN DIESELS LlM,lTED 
Maquinas 5 Materiales SA 
18 de Julio 2302 
Montevideo 

,g 
FORD MOTOR CO. LIMITED 
Ford (Uruguay) S.A. 
Casilla de Correo 296 
Montevideo 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Arfil S.A. 
Casilla Corm0 21 
Tala 2270 

b 

U-Montevideo 

4 

Telex: Arfilsa UY 387 
Cables: Micarta 
Phone: 293814 B 

KOHLER INTERNATIONAL 

Telex: 3.98220 : 
Cables: Maguel 

Telex: 398.;30 Gemcosa 
UY73’6 

Cables: Gem.cosa 
Montevideo 

Phones: 20-99-2112/3/4/5 

Telex: 398330 
Cables: Mapell 
Phone: 840223 

Cables: Maquinas 
Montevideo 

Phone: 46171.414336 

Telex: 298 096 
Phone: 207521 i 

LlMjTED 
,. 

Hidrotecnica Sociedad Anonima 
GenerGl San Martin 2505/67 
Montevideo 4 

1, 

LEYLAND INTERNATIONAL 
Frank Surgey S.A. 
Casilla de Correo 704 
Montevideo 

Cables: Fransur i”A 

I 

LUCAS SERVICE OVERSEAS 
LIMITED ” 
Automotive Accessories S.A. 
Cuareim 2179 ‘. 
Montevideo 

PERKINS ENGINES LI,MITED 
Perkins Rio de la Plats S:A. 
‘Av. Juan Carlos Gomez 1492 
Montevideo 

Cables: Soc,ra Montevideo . 
Phone: 27849,20.62:10 _’ 

,.= 

* Telex: 278 
P,hone: 9162&l/88844 

i 

Cuareim 2050 al 2082 , 
Montevideo 

PETTERS LIMITED -Y Cables: Horatorsa 
Horatio Torrendell S.A. c Montevideo 

Phone: 20.13.01 

-I , ‘. 

i: 
I 

I 
1 

I 
i 1 

/ 

I 

I 

* 

233 

m 



U.S.A. 

ALLIS CHALMERS 
P.O. Box 563 
Harvey ~ 
Illinois 6042.6 

BRIGGS & STRATTON 
CORPORATION 
Milwaukee 
P.O. Box 702.. ’ 
Wisconsin 53201 

- 

CATERPILLAR AMERICAS CO. 
‘Peoria 
Ill.inois 61629 

DORMAN DIESELS LIMITED 
Hemisphere Engine Sales Co. Inc. 
P.O. Box 12385 
Fort Worth 
Texas 76116 , 

DORMAN DIESELS LIMITED 
Bay Engine & Parts Co. 
1640 Evans Avenue 
San Francisco 
California 94124 

FORD MOTOR CO. LIMITED 
Parts and Service Division 
Industrial Engine Operations 
P.O. Box 3080 
Livonia 
Michigan 48151 

\, 
Q. 

L GARDNER &SONS 
LIMITED ’ 
L. Klindt 
186 Venus Lane -$.. -- -i,- 
Tamarac Park ’ r 
Key West 
Florida 33040 

KLOCKNER-HUMBOLDT- 
DEUTZ AG. 
Deutz Corporation 
7.585 Ponce de Leon Circle 
Atlanta 
Georgia 30340 

KOHLER INTERNATIONAL- 
LIMITED 
Kohler 
Wisconsin 53044 

4 

PERKINS ENGINES LATIN 
AMERICA INC. = 
2600 Douglas Road ” 
Suite 600 
Coral Gables 
Florjda 33134 

Telex; 515880 
Cables: Perklac 
Phone: (305) 4484884 

Telex: 910-2572135 
Hvyilep 

Phone: (312) 339-3300 

Telex: 02%7,76 
Cables: Babco 
Phone: (414) 461-l 21n- 

PETTERS LIMITED 
Onan Division “ 
Onan Corporation 
1400 73rd Avenue N.E. 
Minneapolis , 
Minnesota 55432 

Telex: 29-0476 
Phone: (612) 57450000 

VOLVO PENTA 
Volvo Penta of America Inc. 
P.O. Box 12758 
Koger Executive Center 
Building No. 18 
Suite 106 
Norfolk 
Virginia 23502 

Telex: 823661 ’ .’ 
Phone: (804) 461-1552 

/ 

WHITE ENGINES 
INCORPORATED 
XM World Trade Inc; 
One World Trade Center 
Suite 4501 
New York’ 
New York 10048 

Telex: 232886 
Cables: Eximco 
Phone: (212) 432-5200 

Phone: 1415) 826-7400 

Phone: 32 32808 
‘, 

2 .’ 
. 

U.S.S.R. ‘2 ’ > 
CATERPliLAR OVERSEAS SA 
Pokrovsky Boulevard 4/l 7 
Apartment 13 
Moscow 101000 

Telex: 7802 SU 
Phone: 207-5658 

207-l 007 
’ 2O7-2625 _, 

$07-2982 

Phone: (AreaFode) 
305 294 9434 . 

.-. ‘\ 
2 

Telex:, 0787478 
Cables: 0i)engine 
Phone: (404) 4496140 

Venezuela 1 

ALLIS CHALMERS 
Sanchez & Cia S.A. 
Avda Rossevelt - Prado de Marie, 
Apartado 1006 
Caracas 101 

c 

BRIGGS & STRATTON 
CORPORATION 
Sanchez y Cia S.A. 
Apartado Postal 1006 
Caracas 

CATERPILLA’R OVERSEAS S.A. 
General Electric de Venezuela S.A. 
Calle Real - Sabana Grande 
Apartado 1666 
Caracas 101 

Telex: 21235 
Phone:. 62.99.11 Ai 19 

‘_ 

Telex.! 21235 
Telex: 26888 
Cables: Kohlerint 
Phone: (414) 457-4441 Cables: Sanchez 

Phone: 62.99.11 
62.45.01 

\ 
LEYLAND INTERNATIONAL 
British Leyland Motors Inc. 
600 Willow Tree Road 
Leonia --. 

New Jersey 07605 

LUCAS SERVICE OVERSEAS . 
LIMITED 

:(. 

Lucas Industries America Inc. 
Two Northfield Plaza. 
Troy 
Michigan 48084 

NISSAN DiESEL MOTOR CO. 
,LIMITED 
Chrysler Corporation 
Marine ind Industrial Products Div. 
P..O. Box 1 
Marysville ..- 
Mibhigan 48020 n 

Telex: 22124 ’ 
Cables: lngenetric 
Phone: 71-98-l 1 

, 

Telex: 8102321644 
Phone: 3138791920 

.- 
.e 

Telex:, 39561140 
-Savenmex ’ 

Phone: 223966 or 223251 

DETROIT DIESELALLISON 
Stewart & Stevenson De 
Venezuela S.A. 
Apartado 1809 
Av. 2 (El Milagro) No. 86A-27 
Maracai5o 

‘dORMAN DIESEL&LIMITED 
Edificio Halven Ed Monroy 
Avenida Universidad : 

‘Apartp 8.08 
Caracas 

I 
FORD MOTOR C0 
(VENEZUELA) S.A. , ; 

., 
‘* , s t 

? 5. 
i 

I 

Telex: 22567 A/B Halven 
Cables: Halven 4, , 
Phone: 543121/25 

I 
Ip ’ 

Telex: Caracas 765377 

PERKINS ENGINES LIMITED sTelex: 023.5300 
P.O. Box 283/24175 Research Drivk Cables:’ Perkoil Farmington 

Phone: .313-4773900 

Avenida Henry Ford ; <_ ,; , 

Zona Industrial Sur 
i,’ . I( 

Apartado 354 j 
< . ...< 

-_ 1 I 
Valencia ! . ’ 

“,. 

I ., 

“‘f@.* “. /-, 

,“.’ ,?i . 
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,- 

~,/ . 
/ 

KATOLIGHT 
Ele&nica Osot& S.R.L. * 
APartado 75776 ‘, ~ 
Cbracas 107 

KOHLER INTERNATIONAL 
LIMITED 
Lorenzo M. Bustillos & , 
Cia. Sues. C.A. ’ 
Apartado No. 244 

. .., 

Av. Romulo Galleg& - Boleita 
Caracas 10 

KLOCKNER-HUMBOLDT- Telex: 52164 
DEUTZ AG Cables; Navimeca 
Navimeca Phone: 2343 
CalleComercio 103 
YV.- Punto Fiio,- Edo. Fal& 

1 

LEYLAND INTERNATlDNAL Telex: 21337 Tedesur 
Compaoia-Anonima De Automoviles, Cables: Cadayr ’ 
Y Repuestas Phone: .429371 & 73’ 
Apartado 6561 
Pilita A. Mamey 95-l 
Caracas 

LUCAS SERVICE OVERSEAS Telex: 21322 
LIMITED Cables: Core 
Core Compania Anonima ’ Phone: 62.46.62131415 
Apartado 3969 
Caracas D - *- 

PERKINS ENGjNES LiMITED Telex: 22741 Sacco 
Corporation Venezolana Del Motor Cables: Luap 
Division de Macjuinarias Phone: 34.75.71 
Apartado Postal No.74 
Avenida Principal de 10s Ruices 
Caracas, 

PETTERS LIMITED Cables: .Comersa 
Corporation M&anti1 . 
Venezolana S.A. 
(Comersa) 
Apartado 20 
Avenida Diaz Moreno 
c/c Cantaura+, 
Con Antiguas Telares Karam 
Valencia 

Phone: 89091 I4 

I 

JOHN ROBSON (SHIPLEY) 
LIMITED 
Corporation Mercantil 
Venezolana S.A. 
Av. 100 (Constitution) No. 92120 
Apartado No. 20 
Valencia ) ’ 

1 

RtiGGERl II I MOTORI S.p.A. Telex: 25208 Befransa 
Befransa :. ,, 
Apartado de Correos ’ 
Los Ruides 70029 
Final Segunda Transversal de 
Los Ruices 
Caracas p. 

Telex: 21252 
Cables: Nautiven 
Phone: 74 05 15 

74 1791 

VOLVO PENTA 
Naut/ven 
Nautica Venzolana CA 

1 Av. Los Samanes d 
Apartado 50925 . 

Caracas 

‘WHITE ENGINES 
INCORPORATED 
Servicios Tecnomat . ‘. i .:” 
Calle Branger No. 14 ;7 

Los Rosa& 
..r 

Apanado (P.O. Box) 10.294 
Caracas 

Cables: Temaser 
Phone:’ 61-l 2-24 or 
0, . 61-l 2-25 

‘. 
; 

-yietnam 

LEYLAND INTERNATlONAL cable+.: Charnerco’ 
Societe Des Garages Charner 
131-133 Boul&ard Nguyen Hue’ LI 
Saigon 

CATERPILLAR OVERSEAS SA Telex: For the Tehanii \I 

The Tehama Trading ,Co. Ltd. Trading Co. Ltd. c/o 
P-0. Box 337 :. Cwiqooth sol/502 : 

Hodeidah .& .,,..’ * Hodeidah ’ -~. 
_I ‘- * Cables: Tradco l ‘- !35 

Societe D’Exploitation Cables: Losseic 
lndustrielle Commerciale Phone: ‘20.603 
Saigon-Garaga 
P.O. Box 47 ,\ ’ g. 

Saigon 

Vietnam KY-XA Gong-TY 
155 Bd. Hue 
Saigon 

1 

. 

Societe lndochinoise de 
Transports SA 
4 Rue Nguyen 
Trung True 
B.P. 422 
Saigon 

Cables: S.I.T. 
’ 

Virgin Islands 

BRIGGS & STRATTON 
CORPORATlbN L 
Midwest Corp. 
4 Strand Street 
Box1107 * 

Frederiksted -7 

St. Croix 00840 ‘\ 

KOHLER INTERNATIONAL 
‘\-“, .’ \ - 

1 

LIMITED 
Spesco 

0 ‘2 

P.O. Box 3127 
St. Thomas 
Virgin’lslands 

z 

‘..L. \ 
LEYLAND INTERNATIONAL _ * 

Hayes & Co? 
P.O. Box430 ‘. I / 
Christiansted 

/ 
-. 

St. Croix i 

Virgin Islands 00820 
I ?\ 

’ LEkLAND INTERNATIONAL Telex: Anebank VB 918 
. ,. ,. ,‘..h ; . Motor Holdings~$dti.,..~: 

Quay Mifter?Cb: Ltd. 
Cables: Quaymo 
Phone: 2470 

P.O.Box117 
Tortola I 

PETTEdS LIMITED ’ C’ bias: 
J.R. 6’Neal 
P.O. Box 127 ,’ : 

D’NBal, 
I 

0 
/ 

Road Town 
Tortola 

a,_ 
@A 1, 

. 

Western Saha’ra ’ 

LEYLAND INTERNATIONAL 
Metaluigica de Santa Ana S.A. 

-~Delegacion En El Aaium 
Apartado 8 

: “. 

El Aa!yn 
. \ ‘I 

‘\ -- 
-~\ 

, Western Samoa ,’ 
-.- 

L. GARDNER &‘SONS LIMITED Phone: Apia 88 
I.H. Carruthers ‘Ltd. .I- ” 

P.O. Box 578 
Apia 

LEY LAND lNTERN6TIONAL 
MotorDistributors (Samoalitd. 

Cables: Modist_ 

?&in Beach Road 
Apia I’ 

‘ 3 

Yemen Arab Republic 
4 ‘a /? 

; 

_ / 
-~-. A-. ~- - - ~~ -- . . . . 
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I/ 

DORMAN DIESELS LIMITED 
Salem Saleh Bahei 
P.O. Box 895 
Hodeidah 

* 

KIRLOSKAR OIL ENGINES 
LIMITED 
Adhban Trading Corporation 
Republican Palace Street , 
P.O. BOX i 105 

Sanaa 
,P 

KLUCKNER-HUMBOLDT- 
DEUTZ AG 
Tihama Tractors and 
Engineering Co. Ltd. 
P.O. Box 49 
Sanaa 

LEYLAND INTERNATIONAL. 
Amin Kassem M. Sultan &CO. 
P.O. Box 888 -. 
Taiz 

NISSAN Dl.ESEL MOTOR CO. 
LIMITED 
Adhban Trading Corporation 
P.O. Box 1105 
Sanaa 

PERKINS ENGINES 
The Tehama Trading Co Ltd. 
P.O. Box 3337 
Hodeidah 

PETTERS LIMITED 
Awadh Salem Baobeid & Sons 
P.O. Box 3786 
Hodeidah 

JOHN ROBSON (SHIPLEY) LTD 
Alwataary &naral Trading & . 
Agricultuml Development CO. 
P.O. Box Sl-?207 
Maidan Altahri 
Sariaa , I 

RUGGERINI MOTORI S.p.A. 
Abdullah H. Alsonidar & Sons 
P.O. Box 11 
Sanaa I 

&bles: .Bahaj . 
Phone:. 2224 

Telex: 260 Adhban YE 
Cables: Adhban 
Phone: 2918 ’ 

Telex: 217 ye 
Cables: Tiham 
Phone: 2462. 

Cables: Alamin Hodeida 

’ “\ 

Telex: 218 Hoship ye 
(Sanaa) 

Cables: Tradco 
Phone: 2406 

Telex: 513 Ye Baobeid 
Cables: Bin Awadh 
Phone: 2742 , 

Telex: 226 Snidar 

Ye&n (Peoples Democratic Republic of) 

, CATERPILLAR-OVERSEAS SA Telex: ADN 211 
National Company for Home Trade Cables: Hometrade 
P.O. Box 90 Phone: 511338.516323 
Crater 
Aden 

DORMAN DIESELS LIMITED 
Salem Saleh Bahaj 
P.O. Box 379 

+den 

Cables: Bahaj Adeh 
Phone: Crater 52533, 

535909 

L/GARDNER &SONS LIMITED’ Phone: 52479,53&O, 
The Arib General Trdding 22976,82266 
Company 
P.O. Box 4195 
Aden 

LEYLAN,D INTERNATIONAL 
National Company for 
Foreign Trade . 
Crater 
Aden 

Telex: ADN21-1 
Cables: Hocefiade ” 
Phone: 511.34-g 3 

LUCAS SERVICE OVERSEAS Telex: ADN 211 
LIMITED Cables: Foreigntrade 
Natiooil Company foi Foreign Phone: 5_! 1338, 516323 
Trade 
P.O. Box 90 Q :: 
Crater . . ,” 
Aden + 

:: 
_j : 1 il.l 

PERKINS ENGINES LIMIT6D Telex: ADN 211 
National Company for HomeTrade Phone: 51134 

T 
! 

Crat,er * 
Aden 

Yljgoslavia 

BRIGGS 81 STRATTON 
CORPORATION 
Elektrotehna 
Sektor Zastopstev 
Titova 51 

CATERPILLAR OVERSEAS SA Telex: , 12223 
Omnikomerc Cables: Omnikomerc . 
Batajnicki put bb 4 Phone: 608-322/3/4 
,B.P. 637 
Belgrade 

R* 
DETROIT DIESELALLISON Telex: 34217 GMS CH 
INTERNATIONAL - EUROPE Cables: Ghr.S CH Bianne 
c/o General Motors Suisse S.A. Phone: 032.26161 
Salzheusstrasse 21 
2501 Biele Bienne 
Swi”tzerland 

KLOCKNER-HUMBOLDT- * Telex: 33111 
DEUTZ AG Cables: Avtoma Maribor 
TAM Tovarna Phqne:” 32321 ” ,I’ 
Avtomobilov in Motorjev is 

Maribo: 

LEYLAND’INTE.RNATIONfiL ’ Telex: 1 i 164 
lnterpromet .., Phone: 435-l 3?, 4351193 
P.O. Box 328 435~931,435834 
1,1001 Belgrade , ” 43.5895,434-226 

435-980 - 
, 

PERKINS ENGINE? LIMITED 
lndustrija Motora Rakoiica 
Partijarha Dimitriha 7-13 
Rakoyica 
Belgrade 

Telex: 1 1341gYU IMR ’ 
Cables: lndmotor Beograd 
Phone: 562X)43/322/992 

PETTERS LIMITED 
lnterkomerc 
Terezij, 
1100 Belgrade 

RUGG’ERINI MOTORI S.p.A. 
Agroservis Export-Import 
Amruseva 8. 
Zagreb 

VOLVO PENTA 
Jugoslavenska Tankerska 1.’ 
Plovidba 
Oou; Jugotanker 
Borisa Kidricy 3 
57000 Zadar; 

i 
c 

Zaire ’ 

Telex: 31-l 84 
Phone: 061311233/ 

320241 

Telex: 11 434 Uy Intercom 
Phohe: 340301’ 

” 

Telex: 214,98 Agros 

Telex:’ 27127 I 
Phone: 22377 

24-255. ._ 
Q 

.’ I 
-1 

CATERPILLAR OVERSEAS SA 
Chanic - 
Direction G&&al,e. 
B.P. 8512 
Kinshasa. * 

0 / 

Telex: 300 
Cables: Chamat Kjnbhia 
Phone: 59815.59819 

( , 
I i# 

:\ 
W;;FGR-HUMBOLDTe, : 

Magirus-Deuk-Zaire S.&A.R.L. 
1 Ome Rue 
B.P. 8616 

I . .a 

Telex;’ 23058 ~ 5’ 
Phone: 77588 ’ 

, 
,.y \ , ‘i 

.’ - 1: , Kinshasa -I Limete 

KOHLER INTERNATIONAL ‘I!. : 

LIMITED ! % ,. - 
Diomi imports 

/ 

I/ ’ 

,’ B.P. 2499 I, ” “’ 
Kinshasa’ i’ 

’ : i 
a* 

,; I .,; \ 
.1 ,: ,I, ! i 

” ,.‘*’ . / 
iI: , 

,. ,; .,., : ” .- : :: ./I,’ “, ,, i *, 



LEYLAND INTERNATIONAL 
lndustrie Nationale Zairoise Des 
Automobiles Leyland (Inzal) 
B.P.- 7121’ ’ 
Kinshasa 1 

b LUCAS SERVICE OVERSEAS 
LIMITED 
lndustrie Nationale Zairoise des 
Automobiles Leyland 
(Inzal) 
B.P. 7121 
Kinshasa 

NISSAN DIESEL MOTOR CO. 
LIMITED 7 
A.C.A. 
B.P: 1997 ,. 
Kinshasa 1 ? 

, * 

PERKINS ENGINES LIMITED 
Sedec Ma&me 
B.P. -13599 
Kin. 1 
Kinshasa 

PETTERS LIMITED 
Affima .= 

17 Avenue de I’lndustrie- 
B.P. 2200 ‘, ’ 

Kinshasa 

WHITE ENGINES ’ 
INCORPORATED 
Afrj@uto-Zaire , 
B.P. 2999 
Kinshasa I 

Zambia 

CATERPILLAR OVERSEAS SA 
Mazembe Tractor Co. Ltd. 
Chibote House 
ChaChaCha Road 
P.O. Box 3450 
Lusaka 

DETROIT DIESEL ALLISON m 
Velebilt Import-Export (Braryh) 
P.O. Box 870 
Mersala Tolbuhina 79/l : 
YU 11009 Beograd. . 
Yugoslavia I- 

i : 
DORMAN DIESELS LIMITED 
Northland Engineer@ Ltd. 
P.O. Box 1640 
Ndola 

L. GARDNER &SONS LIMITED 
. Samuel Osborn (Zambia) Ltd. 

P.O. Box 1496 

Taleq 382 lnzal Kin.; 
Cables: lnzal Kinshad 
Phone: 77748,77768 

Telex: 382 lnzal Klnshasa 
Phone: 77748.77768 

Telex: 348 
Phone: 23972 

Telex: lmmarkin 97438 
Cables: Afrima Kinshasa 
Phone: 2233822194 

0, . 

Telex:, 223 
Phone: 22548-49 

L 

Telex: ZA 4292 Lusaka 
Cables: “Assail Lusaka 
Phone: 75168175941 

Telex: 11499 
Phone: 444847.443538 

. 

P 

Telex: ZA 3331 A/B 
Ramjne 

Cables: Northland Ndola 
Phone: 3712/314/5 

Phone: 24ya,t 4 

Kitwe’ 

KIRLOSKAR OIL ENGINES 
LIMITED 
Tramocean Ltd/, 
P.O. Box 1778 
Ndola 1’ 

KLOCKNER-HUMBOLDT- 
DEUTZ AG 
Eimco (Interafrica) Ltd. 
Arkwright Road 
P.O. Box 885 

” Ndola a ’ 

LEYLAND MOTORS 
(ZAMBIA) LiMifm 

P.O.‘Box 1238 

Telex: ZA 3368 
Cable: Transocean 
Phone: 401712422 

Telex: ZA 33621 
Cables: Eimco 
Phone: 42571819 

Cables: Leymotors Lusaka 
,Phone: 76082 

LUCAS SER.VICE OVERSEAS 
LIMITED ’ / 
Stahsfield Ratcliffe Ltd. 
P.O. Box 780 
Chachicha Road ” 

, 

Lusaka. 1 * 

Cables: Stancliffe 
Phone: 720’16-7 

NISSAN DIESEL MOTdRS LIMIiED 
National Transport Corporation 
(Zambia) Ltd. ’ 
P.O. Box 2607 
Lusaka 

PERKlNjS,6NGINES LIMITED 
Power Equipment Limited 
P.O. Box 2699 
Cairo Road (North End) 
Lusaka 

Telex: ZA4174 : 
Phone: 74951 ’ 

I PETTERS LIMITED - Telex: ZA 4174 
Power Equipment Ltd. ~hk$e: 74951 I21314 
P.O. Box 2.699 
Cairo Road i 
Lusaka 

‘I 
/ 

Zimbabwe-Rhodesia 

CATERPILLAR OVERSEAS SA Telex: 3152 
Barlow’s Tractor & Equipment Phone: 67781 
Co. Ltd. 
Cnr. Hyrow Road & Martin Drive 0 
Beverley East 
Msasa 

p:o. @ox 1537 

CATERPILLAR OVERSEAS S.A. Telex: 3152 ‘, 
Barlow’s Tractor & Equipment 
Co. Ltd. 
5 Dunlop Road 
Donnington . 

Phone: 67781 4 

i 
. 1 

Bulawayo 
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This index refers to the main entries fo 
manufacturers’ equipment and exclude 
references in Section 10 to miscellaneou 
suppliers and in Section 11, the list o 
manufacturers’ agents and distributors bj 
country. 
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4B Bofors-Nohab, 68. 
iEG-Telefunken (U.K.) Ltd. 128. 
lermotor, 57. 
\&o-Power, 47. 
rerowatt Co., 48. 
4GA Harwell. 11.8. 123. 
lgaheat Appliances, 83. 
\gro Aids, 56. 
\ir Distribution. Equipment (M & WI Ltd. 

26. 
illam Generators, 733. 
4llis Chalmers, 68, 97. 
Ilsthom-Neyrpic-Techniques ’ des Fluides, 

47. - I 

Ape-Allen Ltd,. 120. 
Arc Solar Centre Ltd. 26. 
4sahi Trading Co. Ltd.27. 
Auto Diesels Braby Ltd, 735. 

Belfort International Corp., 155. 
Bermotor Ltd,Sl, 115, i.34. 
Bio Gas of Colorado Inc., 88. ’ 

4.k 
_ 

Birmingham Stdve and Range Co., 83. 
Blake Ltd. John, 75. 
Blazing Showers, 87. 
Bombardier-Rotax GmbH, 174. ’ 
Bosman’, 47, 56. 
Briau S.A., 21, 68: 75. ’ 
Briggs& Stratton Corp., 7 72. 
British Leyland U.K,.Ltd,98. _ 
Brotherhood Ltd. Peter, 720. 
Brtino S.A., 57. 
Bru3h Electrical Machines Lsd, 129. 
Burke Rubber Co.,27. 

. . ’ 
I “,,.:- 

Calor Sol Ltd. 27.. ’ 
Canyon Industries, 69.’ . 

I : 

Casella, CF., & Co. Ltd. 75 d . 
Caterpillar Dverseas S.A.,98, 133. 
C & D Batteries, 150. . 
CAV:Ltd, 128, 
ceCoco,.74,93? 
CGE International U.K. Ltd. 736. 
Champion Home Builders Co., 28. 
Chimney Heat Reclaimer Corp., 87. 
Chloride Alcad, 750. 
Chloride Transipak Ltd, 48, 752. 
Chloride Zambia Ltd. 150. 
Chrysler Corp., 97. . 
Cohen Machinen/ Ltd. George, 740.. 
Control Technology Ltd. 157. 
Cooper Energy Services, 111. 
Coulson Wind Eleciric, 48. 
CSI Solar Systems Division, 28. 
Curwen & Newbury Ltd. 87. 

. /. 

._ 
-. 

/bairnher Benz AG. 98. 
Dale Electric of Great Britain Ltd. 739. 
Davey Dunlite, 49. _ ” 
Dawson-Keith Electric Ltd. 734. 

‘Uelatron Systems Corp., 757. 
Dempster Industries Inc., 58. 
Detroit Diesel Allison International-Europe 

99. 
Distrimex, 32. 
DIY - Sol Inc., 28. 
Dolin Metal Products Inc., 87. 

.Dominion Aluminium Fabricating Ltd. 49. 

lorman Diesels Ltd.99, 737. 
)rees & Co. GmbH, 69. 
Iunlite, 738. 
Dunlop Ltd.91. 

:.A. Hydraulics & Metal Industries Ltd,29. 
Iarle Engineering, 753. 
Edmund Scientific Co.,.50.’ 
Edwards Engineering Corp.,29. 
:.I. Du Pont de Nemours &Co. Inc.,29. 
f & K Service Co., 29. ’ . 
Elcoma Ferranti Ltd. 2 1. : 

Electric Construction (W’ton) Ltd. 130. 
Zlektro GmbH, 51, 70. 
Elmot Engineering Co. Private Ltd. 729. 
Elve Corp., 106. 
Snag S.A., 50. 
Energy Dynamics Corp., 39. 
EnfieLd Industrial Engines Ltd. 100. 
Entemrise Foundry Co. Ltd. 83. 
Eoliennes Humblot, 50, 60. 
Evans Engineering.66, 71, 157, 160, 161. Q 
: * . . 

d . 

Fafdo Solar Heat Exchangers, 30. 
Farm G’as Ltd. 89. ._ 
Farymann Diesel, 700. _. 
Fatsco, 83. 
Ferranti (see El&ma Ferranti) 
Fidelity Electric Co., 730. 
Filon Division, Vistron Corp., 37. 
Forces Matrices Neuchateloises S.A., 49. 
Ford Motor Co. Ltd. 707, 7 13. d 
Freeheat Burners, 92. 

) 

Gardner & Sons Ltd. L, 101. 
GEC Machines Ltd. 737. 
Gilbert Gilkes & Gordon Ltd. 69. 
Global Thermoelectric Power Systems Ltd. 

119, 123. 
G & M Power Plant Ltd. 141. A 
Green & Carter Ltd. 76. 
Grumman Corporation, 29,50. 

k I, 
Hadley Solar Energy, 37. 
Harwell TMG (see Aga Harwell) 
Hatz?, Motorenfabrik KG, 99. 
Hayward Tyler & Co. Ltd. 127. 
Helion, 31. 
Hell&-Aller Co..% .’ ---. ‘- 
Hitzinger, Dipl.-lng. & Co., 736. 
Howe Marketing Ltd. Ralph, 52. 
H.T.C. Diesel Engines Private Ltd. 703. 

IMI Range Ltd.31. . . 

Independent Power Developers, 70, 753. 
Indian National Diesel Engine Co. Ltd. 704. 
lsothermics Inc., 88. 

.- ’ 

I. 

’ 



%t 
P --~ -2 . , 

JLD Motorenwerk GmbH, 111. 
+M. Solar Heaters, 41. 

’ ‘JJQtel Woodstoves, 84. - 
Jyoti Ltd. 71. , ,’ 

Kalwall Corporation, 37. a 
Karlstads Mekaniske Werkstad, 7;. 
Katolight Corporation, 142. 

( 

Kawasaki Heavy Industries Ltd. 114, 135. 
Kedco Inc., 52. ~ 

Khadj & Village Industries Commission.89. 
King Engineering Ltd. 144. _ ~ 
Kirloskar Oil Engines Ltd. 106, 113. 
Klockner-Humboldt-Deutz AG, IO?. 
Kohler International Ltd, ? 13, 143. 
Kb’ssler Maschinenfabrik GmbH, 73. 

-., 
;; 
L1 

Larroque Ets, 84. 
Leffel & Co., James, 72. 

L 

Lennox Industries, 88. 
Lister & Co. Ltd. R.A.. 102. 146. 
Lubing Masctiinenfabrik, 53. 
Lucas Service Overseas Ltd. 21. 
Lull Marine Ltd. 155. 

Malleable Iron Range Co.,84. 
Maquinas Agricolas For-tuna Ltd. 64. 
Markon Engineering Co. Lid, 132. 
M.5. Engine Co., 120. 
M.B.P. (SA) Pty. Ltd.,& 
McKee Solaronics Ltd. 32 
,Mecczmica S.p.A., 103:. 
Medalist Univetial Motors, 105. 
Metalco (Heaters) Ltd. 32. 
Monorail Chairlift Ltd. 37. 

. 
-._ 

..’ 

rz 
CL m @‘ 

a’ 

The Natural Energy Centre, 67, 73. 
Natural Energy Systems lnc.;33. . 
Newage Engineers Ltd. 131. 
Newton Derby Ltd. 132. 
Nissan Diesel Motor Co. Ltd. 104. 
Noah Energie Systeme GmbH, 53. t 
Northern Waterpower Inc., 74. 
North Wind.Power Co. Inc., 51, 152. ’ 
Northrup Inc., 33. 

1 

~.~. -. : -.... -:.,-.-. 

O’Connor Engineering Laboratories Inc., 
92, 121. _c 

Ormat Turbines Ltd,24. 
Dssberger-Turbinenfabrik, 73. , 1 

. _ 

p 1‘ 

The Peopl&paca ’ o,, 33. 
Perkins Engines L , 105. * 
Petbow Ltd, -137. 

i: ‘:, 

-, ,,s 

Pety Ltd. 102, 1 !5. il ,. 
‘, 

---4-;+-_-.+ , ./ ; .’ , I_ :, . . i .,““:-,y-y ., , ‘: ,,,r.- , .; ::a _ ,/,. ,_;. .,:;~%;r,_ ..‘. : .,,,.: -_,c -’ 3: ,‘ : 1 ,<a:.; ,_, 

j 

I 

Philips Efeyronics Components and 
Materials, 241 

Pinson Energy Corporation, 53. 
Piper Hydrolnc., 34. 
P.I. Specialist Engirieers Ltd. 54, 162. 
Plats Power Ltd. 76. . 
Poncelet & Cie, 60. 
Pontis Steam Plant Ltd. 121. 
PPG Industries Inc., 34. , 
Pragoinvest, 103. 140. 
Puttick Ltd. Graham, 108, 142. 

\ 

c 

luirk’s Victory Light Co.,54, 150. 

7: ; 
qadical Energy Group, 116. 
qatelco Inc., 153. h 

qayosol.33. .* 
qaypak Inc., 35. 
qedpoint Associates Ltd, 36. - 
Renault Moteun Developpement, 25+ 118. 
3eymill Steel Products, 61. 
Reynolds Aluminium Export Corporatior 

34: 
iice Productions Inc., F., 36. 
qiteway Manufacturing Co., 85. . 
Robinson of Winchester Ltd, 36. . 
7obson i(Shipley) Ltd., J., 708. 
SolIs Royce Motors Ltd. 108. 
%uggerini Motori S.p.A., 104. 
Iuston & Hornsby (India1 Ltd. ?05, 138. 

. 

gab-Scania, 109. 
AFT - Societ&des Accumulateurs Fixes 

et de Traction, 151. 
an?matic Tanks Pty’Ltd, 89. 
ata/Balagu Yantra Shaia (P) Ltd. 35. ,. . 

:~?~~~~~~~~~~f~&-,, 1 lo. / ” 
cience Associates: Ins, 156. c 
ample Engine Cd:Jnc., 92,:722. F 
encebaugh Wind Electric, 52. 
?nior Platecoil Ltd, 36. 
henandoah Manufacturing Cd: Inc., 85. 
nail Hydroelectric SysfBmds, 73. i 
niths Industries Ltd. 155. .* 
ociete’ Commerciala de Moteurs - CLM, 

110. 
llahart Pty Ltd. 37. 
llapak Products (see also Solarax), 21. 
,fretes, 1 lf. 
alar Corporation of America, 38. 
)lar’inergy Co;,.22 

, 

llarex Corporation, 22. 
lIaris Industries,.=, _..._._. 
lIaron Corporation, 40. 
?lar Physics Corporation, 40. 
alar Power Corporation, 23, 156. 
liar Systems lnc.23. 
liar Water Heaters Ltd. 39. 
mnenschein Accumulatorenfabrik Gmbh,, 

15-?. 
mnenergie-Heizungs Generatoren 

Produktions und Vertriebs GmbH, 39. 
ruihern Steel Works Ltd, 69. 
rectrolab lnc.,24. 
killing Consuft AG.25: 107, 722. ; . 
mm Power: ?22. ‘, 
awarts & &yds,,G?, .’ 
bnePlatf Craw&, Ltd. 91. I ’ .‘- 
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Sundu Co.. 39.- 
Sundwell Energy Systems, 40. 
Sunearth Inc., 39. 

/ 

TeP izo Electronics, 156. 
<. 

Tel dyne Energy Systems, 179, j?Zi. 
Th 

T 

‘; 

lopat AG, 93. ; 

Th i Usa Industrial Factory, 61.1 
!) 
’ 

Toowgomba Foundry (Pty) Ltd/ 62, ?.OX 
Topanga Power, 55. 
Torrid Manufacturing Co. Inc., 85. 
Trihble Windmills, 55. 
Tunnel Cb. Ltd. 42,90. ’ i 

I 

Jni&n Inc., 149. 
Jnited States Stove Co., 86. 
Jnited Stirling, 118. : ’ m 

y-” 
(alley Comfort, 86. ,. .: 
/at-fey Dry Accumulators, 152. 
Jilliers Mag Engines Ltd. 112. 
r/iyron Cdrporation (see Filon) 
Jolkswagenwerk AG, 107. 112. 
r/olvo Penta, 106. , 

’ 

Vakes ‘& Lamb Ltd, 63. 
Vater Master Systems Ltd,86. ‘, 
Vaverly Heating Supply Co., 86. 
Veaver (Coventry,Victor) Ltd. A.N., 107. 
Vestward MotiS”dings Ltd;74. 
Vhite Engines Inc., 7 11, 775. 
Villiams & Co. (Pty) Ltd. Sidney, 64. 
Vinco, 55, 147. 
-he Wind Energy Supply Co. Ltd. 

(WESCO), 56. 
Vindpumpen-Zentrale, 62. 
ilinpower Corporation, 146. 
ilitte ngin Corporation, i 10, 115, 148. 

4 7 ilyatt Brothers (Whitchurch) Ltd. 63. 
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This book provides the basic information on a wide variety of internationally 
available small-scale power equipment. It discusses the pros and.cons and thecriteria 
for selecting an appropriate’energy conversion system to meet a special need. ‘ ,., 

P .a 
Some of the fntries, particularly forthe engine manufacturers, refer to aworld 

. # 

IEl. 
famous multi-saltional corporations; others are quite small and little known specialist 5“‘: . 

/ companies operating in various parts of th.e world. Attention has been given to a’. 
_/ 

wide range of manufacturers of renewable energy equipment, i.e. devices that use 
the sun, wind and.biomass to produce energy. 

‘-: ,:,. . . $ih 
:, .I.” 

Addresses bf manufacturers and their agents, material on related information set&es, “t: ’ . 
and a list of organisations concerned with resea 
power equipment are als,oincluded: ,_ 1 

This book, wh,ich contai,ns a mine of .tirefull 
invaluable for anyone looking for ways to pro 
information in.a liandy catalogue form on which t 

Peter Fraenkel is a mechanical engineer who has 
various industries and in research and developmen 
been involved in project in developing countries, 
writer and many of his erticles have been publishe 
from Windmills. During the past five years he has been employed as Power Project 
Officer by the Intermediate Technology i!)evelop@atit Group and has beeni%vo!ved~ 

-e; J-~ 

in developing small-scale hydroelectric power,.a low-cost-windmill and.a revolllti&ky 
;,. 9 p 

.- 
run of stream river turbine. , . I 
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