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Int;ggggtion

During the enrlier formative years of the RELIANT }OTCR CCLPANY
it was necessary to . roduce auvtomobilas wiich vould sell in 4 rriet
dowinated by mass croduced vehicles, The roduction of tiese vohicles
had to be aciiieved with limited canital cutlay.

To meet the:c recuirenents speeial Jesign and Production
Techniques were cvolved.

Prom these techniques, the "“ackage Deal Industry" schene wi.s
devised,

All major items of a motor vehicle are covered, these iﬁclud.
the Body, Chassis Frame, Engine, Gearbox, dear Axle, Sront Suspension,

Upholstery etc,

Rject
To create, in newly industrialising ctountries, a viahle “ational
Industry which, after Several years would stand in its own right and

not be just an assembler of othep manuf.cturers rroducts,

As production and the skill of workers and managenent increases,
the range of velicles being constructnd would expand, the ve icles
in this range being tailored to suit the specific requirenents o: the

local market,

By virtue of the high local content attainable, even at the

Commencement of operations, large savings in Foreign currcncies are

possible.
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3.

3.1

country being self-sufficient 43 regards motor vehicles of all

typﬁs .

Range of Vehiclea

The range of vehicles within the "package deal can be rade,

like the design of the vehicles themse]ves, to suit the recuircients
of each particular Country,

As the country develops the requirements wiii Dossibly change
a8 the rarlct bee mes more sophisticated, With the "Paclage Jeal,
modification: to the vehicle: can be easily incnrnnrated to 'oet these
Changing nariet requirements,

A typical range of vohicles could be g3 follows sa

Model Fi5 « 4 to 5 Seater Saloon {assenger Vehicles

Vehicle specificution - Appendix 1,1
photograph - Adnoendix 2e1

Ust 120C c,c. to 2000 c.c, enaine, the choijce of engine bej:
ng g

dictated by the local recuirements,

Variations of this vehicle which could pe Produced on the one
basic chassis would be

2 or 4 door Saloon

dstate Jagon

500 KG jck Up Trueck

500 LG Van

3.2 M!l Ti9 800 Kg 3 Yheclor rick Up

Vehicle Svecification o Appendix 1.2
photograph = Appendix 2.3

With o choice of 700 c.c, or 1200 c,c, engines,
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As the econemic conditions of the country improve, this vehicle
wouild take the nlace of the horse and cart for local transvortation

of goods ani farm aroduce,

The vehicle would be low ,riced compared with similar capacity

vehicles ant wogidg be economical to run and maintain,

Vahicle soecification o Abpendix 1.3
For this vehicle the range of engine would be from 1600 c.c.

to 200 CsCe

~It would provide high speed intertown transportation for nedium

weight cargo.

Variations of this model would, for examnle, be 1300 KG Pick Up

Truck and 12 senter Dus,

Mpdel D CLR: - 500 kG Capacity Truck

Vehicle specification < Apperdix 1.4
Total Gross Vehicle Jeight of - 13000 KG,

Here again a choice of Fownar Unjts would be available to suit the

requirements of the local conditions,

This vehicle would form the basic transport for industry and

farming,
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Variation on a coomon chassis includes large Box Van
Inter«Town Busses
Tanker

also with slight variations articulated vehictes could be roduced.

Thus as can be seen from the above tynical range the majority of all

motor transnort rcoaquirciients can he met,

"M

Advantages of the "Pac! oge beal”

It is proposed to study the various asnects of the economics eote.

of one of the ahove ranoe of vchicles namely the 4/5 scater Scloone

Low Capital Investiiont

The low canital requirement of the [acl.age Oeal vohiicle is

obtained by virtue of the followingt=

The desiagn of chassis franc, where the majority of the individueld

pressing are very =imple and reouire little toolina.

The body is8 ma'c of Glass Fibre and exnensive .rez- tools ond he-vy
nres=es are not reguired, The moulds recuired ror wroducing tho body
panels are made from Glass Fibre and eventually with ox i rinnce, can be

made locally.

Capital Rocuirenent

The cnmsarison of the "Tack Deal' Saloon vehicle to an "z11 staal®™

A4

nasze nroduced vehicle is rot er Zifficult, hovever tynie-} Jﬁwitq!

Heguirements are shown on table 1.
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T:h1 Com »
(a) Steel Ve

The following estimates are based on the requiremants for
producing 25,000 veaicles or yoar on a single shirt,

(1) Lana Requircments 500,000 sguare metrow.,

(11) dstimate of the Coot of Bilding and Plant

Press 3hop - covering all major Lody Pressings snd body
assenbly onurations £7,600,000

Pajnt Trim .’mdﬂ:ﬂf;'wblx Shop £2, 900,000
Vtilities - aality Control, £ 800,000

maint enance etc,

“aders Tooling - ror
Muppliers exclusive tooling, £1,900,000
M
Total . £14,000,000
M
’lus Cost of Land

The buildings must be Specially designed vith suitadbie
extensive fourdations necessary for the heavy bedy presses,

'

() Paokage Deal FWs Vehicle

Preduction iate Per year on single shifg, 1000 3000 5000
(1) m%quirmnent 20,000 35,000 45,000

8q. mtrs. sq.mtrs, Sqemtrs,
(41) Estimate of the Cost of E“d;m
s!& Plsnt.
Eildinﬂ' gnd utilities. “.12,@ 5193,“)0 £$O,C!X)

nt d_squipment for glass
fibre moulding, Jiint and

Assenbly onartions, £20,000 £32,000 £40 , 000
Nt and S pment for
Welding and Trinming L£5,000 £8,000 £10,000

!wling = moulds, drjl] &

reuter Jigs, bonding and
assenbly fixture. £15,000 £25,000 £35,000

Total - £152,000  £257,000 £345,000

Plus Cost of Land




Page 10

It should be noted that for the All Steel Vehicle, an anmual
production of 25,000 units is stated. Lowe: ing the annual ~roductieny
below this fiqure, only slightly reduces the overall capital requirersnts

and the vehicle obvinusly becom-s even less economic,

This shows the big advantage for the ".aciace Jeal' vehicle where

even 1000 units per year can be made a vrofitable undertaking.

With the "Packane Jeal" scheme, as the market grows so can the
production by simply ~dding atdition~l moulds, etc. and labour, Therefore
the growing marhet can be met by small #ncremential increases in canital
expenditure. This incrcase in capital can be partly paid for by the
profits from the vehicles already ,roduced and the need for large credit

facilities does not arise,

4.3 Capital Return

By virtue of the low capital outlay the capital return is mach
quicker than with the conventional all steel vehicles.

As a new factory can be built and be producing vehicles withim
9 to 12 months of the commercement of the programme (as compared with
3 ycars or so with an all steel vehicle) it means less capital risk
and earlier rcturns.

Also model changes can be quickly introduced by simply modifying
the existing moulds and the cost of replacing expensive teooling as

with a conventional vehicle is avoided.

Se PROFITABILITY with the '"Package Deal'

It is possible to make a profit even at production of

1,000 vehicles or mors per annum.
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As previously stated, a high level of local content can be

aschieved from the inception of the Product.

Irame

All the Frame pressings are of simple design and little or no
teoling is necessary, The majority of frame pressings can be made

with guillotines, hand folders, Brake presses and small presses,

Rody

As the body is Glass Fibre, only the raw materials need be
1.port0d. (i.a, glass mat, resin, etc.) the bulk of the body

cost being the local labour content.

st and Trim

The seats trim panels are of fairly simple design and can be

produced with the minimum of equipment,

KuD._uNIT

 As the industry and local support industries increase,
the content of the K.D. Unit can be progressively reduced until the

whole vehicle is prodiced locally,

T™he K.D. Unit is available in various stages to suit capital and

facilities available,
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7.1 ic K.Do Un St 8

Telet Hngufggtggc Stage I (Complete Vehicle Kit less Body)

The K.D. Unit would comprise a complete set of components and

sub-assemblies, less all glass fibre body panels, paint and

lubrication, (frame welded together, )

Tele2 Manufacture Stage II

KeDe Unit os Stage I but less the following parts which would

be made locally,

Tyres, flat glasses, scats, batteries, carpets,

7¢1.3 Manufacture Stage III

As Stage II but the following would be produced locallyia

Radiator hoses, springs, footbrake and handbrake assemblies,

accelerator assemblies, petrol tank, door hinges, wiring

harness, frame welding ( the loose pressing would stiil be part

of the K.D. Unit),
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7+1.4 Manufacture Stage IV
N

8.

As Stage IIT, but with the Frame Pressings, ladiator, Zxhaust
Assembly, glazing rubbers, Sunvisor, Rear Spring Shackle Assanblies

made locally,

As the local industries increase so the content of the {,D,

Unit can be reduced,

dven at Stage I it js Possible to obtain a relatively high
local content, The cost «f the K.D. Unjt (Stage I) being
Anproximately 755 of the cost of the imported complete vehicle,

/

Labour Contont

One of the problems uUsually facing hevly developing countries

is how to Qrovide usefyl employment for jitg people,

With the "Package Dea] " Vehicle with its FRP body, the labour
content is nmuch higher than with an a1} steel body and, therefore,

the "Package Deal' vehicle provides employment for more people,

The "Package Dea1", by virtue of providing more employment,

in itlelt, helps to raise the standard of living which in turn creates

more demand for goods and 8services,
i
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8.1 Type of Labour

For the production of the "Package Deal" vehicle a high
percentage of the workers need not be skilled, The local workers
can be trained ‘‘ithin a few weeks to vroduce vehicles of a high

standard even where no previous experience of industry exists,

Selected personnel suitable for chargehands and foremen are
usually given intensive courses in the U.K., then tiicse selected
personncl, with the help of technicians from the U.K, train the

local workers,

The labour content requirements, that is man hours ner vehicle

required is shown in table » below.

Table 2 = F.iW.5,A, - 2 Jdoor - Labour Content

Operation General Details tan _hrs/vehicle
WELDING Chassis Frame 10,80
ASSEMBLY Chassis Line

mountingt- Front suspension,steering

engine/gearbox, rear axle & suspension,

exhaust system & wheels, 2.22
MOULDING Body (al1 Fip part), including mould
Preparation, moulding, trimming &
bonding

comprising:= Main body shell, front
& rear bulk heads, boot & bonnet lids,

doors and small details, 62,48
PAINTING Body - including door hanging, boot &
: bonnet 1id mounting, and all preparation
Wol‘k. 23.50
ASSEMBLY Final Trim Line - includes mounting

painted body, fitting:= steering
column & whecel, facia, instruments,
electrics, foot pedals, radiator,
heater, glazing, scats, trim &
headlining, carpet, door hardware, . '
petrol tank, road test, final checks,
. service (cleaning & polishing), 32.60




PRODUCTION MAN HOURS PER VEHICLE 131.60

_
Linofeeders, chargehands ¢ inspectors 26.2
8tores and geéneral labourers 13.2
Total (works) man hours per vehicle 171.0
S ————
S ————

9. n!IIil' of Construction & Manufacture

The two main items to be considered, are the Chassis

Frame ang the Body. These two items providing the bulk of

an "all steel" vehicle,

9.1, Frame

the frame assembly,

9.1.1. Material

The majority of the Pressings are made from 2 mm, thick
steel sheet, British steel SPecification BS1449 - EN 2A which
is a good quality Mild Stee] (28.3Kg/mm2 minimum alternate
tensile strength) suitable for electric arc and shot

welding.

9.1,2, Construction
\

The main side members comprises items (RH member) s, 19,

20 and 22
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9.1.3.

9010.".

(LH member) 2, 36, 37 & 34A, these are parts of
simple channel sections spot welded together tc form a rigid
box section.

All the other pressings (with exception of items 29,
30, 31 & 45 centre section) are angle channel or top hat

in section.

Tooling
As previously stated all the pressings (with a few

exceptions) can be made using only the simplest of
equipment and tooling.
The tooling required is as follows:-

Guillotine

Brake Press

Folders

‘Fly press or small power press

Standard set of knotching and punching
tools for use on the Fly press,

Nelding
The main frame sidemembers are first located as shown

on Figure 3 and then spotwelded together.

Other sub-assemblies such as the Rear Damper Brackets

(Figure 4) and the Front Suspension Pillar (Figure 5) are

then welded together.

The main sidemembers, sub-assemblies etc. are then

welded together as shown on Figures 6 & 7.

A strict welding procedure €iving the correct sequence

of welding is rigidly adhered to, to overcome welding dis-

tortion problems.




9.2 PODY

before discussing the details of construction it js Proposed to

briefly describe the materials ang the moulding process usecd,.

9241 Materials

Glass Fibre reinforced Plastic is produced from four basic

materials, that is;- polyester resin, accelerator, catalyst and
Plass fibre mat.

When pre=-determnined hroportions of accelerator ang catalyst
are added to the resin a chemical reaction takes blace and the
resin solicdifies, The time taken for this reaction is controlled

by the Proportion of cach naterial used and the temperaturc.

resulting laminate has considerable strength and rigidity,

9-3.3 m_ﬂz

The forming of the laminate

is achieved by means of a mould

which is an inverse replica of the required finisph component,

®anufacture of the moulds, any imperfections being reproduced on the
finished laminate,
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9.2.3

The moulds are produced by impregnating several layers of
mat with resin over a master pattern, When the resulting
glass fibre mould is removed (rom the master pattrorn, the
mould is highly nolished and waxed. The mould is then ready

for the vroduction of moulded components, .

Production Process

The simplest and most suitable method for low scale nroduction

is by the "liand Lay Up" method as follows:=

The ,roduction mould is first thoroushly cleaned and
polished. A release agent (vax or a film of polyvinyl alcohel)
is applied to ensure that the laminate will not adhere to the

mould,

To obtain a hard smooth surface on the component, the
mould is sprayed or brushed with a gelcoat resin which is then
cured. This gelcoat must be of even thickness to prevent

shrinkage leading to cracks etc,

Glass mat is cut to the required shape and applied to the
mould, resin (containing suitable quantities of accelerator and
catalyst) is then brushed firmly into the mat, until the mat is

completely saturated.

Before the resins begin to harden, the mat must be rolled to
make sure that no air has been tranped in the laminate. One or more
layers of mat may be laid up in this way, depending upon the thickness

and strength required.

Curing time is governed by resin "min" in relation to the

temperature, and low temperature ovens may be used to accelearate

curing if the ambient temperature is not consistently high,
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9.3.2

9.3.3.
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Main ngo! Fibre Components

One of the advantages of Glass Fibre construction
is that the number of parts required to make a body
can be reduced to a minimum as compared with a steel

body, the raby reducing body assembly costs. The main

items comprising the vehicle body is as followss-

Main Body comprising: outer shell, front and rear bulkheads.

Bonnet 1id (Hood) comprising: outer and inner skins.

Boot 11d comprising: outer and inner skin.

Doors comprising: outer and inner skin.

The OUTER SHELL (see figure 8) comprises the whole of the
"outside" of the car body and incorporates the engine
compartment, front and rear wheel arches, floor near
foot well, propellor shaft and gearbox tunnel, rear

seat well, boot floor, petrol tank well, spare wheel well

and tool kit well,

Mould - The outer shell mould is o split mould mounted on

a "trunnion" type rotating fixture.

The mould ia split into 6 parts as followss-
Base - incorporate floor, boot floor and wheel arches,

Top - incorporate top face of nose, windscreen pillare,

roof, rear screen, and top face of boot.
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9.4.4 RH and LH sides - incorporating side door aperture end

rear quarter window

9.4.5 Front - incorporate: the mounting faces for the headlampe

and front flasher lamps and grille aperture

9.4.6 Rear - incorporate: the mounting faces for the rear lamps

and rear flasher lamp faces, and rear number plate recess

The trunnion bearings are mounted on the (frame work
attached to the) "top" section of the mould on the

A longitudinal centre line of the vehicle, so that the
complete mould can be rotated 360°. This enables the
mould to be rotated to the most convenient position fer

the workers laying up the glass fibre laminate.

9.h,.7 Moulding Procedure - Outer Shell

9.4.8 Each section of the mould is cleaned, polished and the

release agent is applied (1ncluding joint faces).

9.4.9 After the release agent has dried, all the sections

except the "base" are bolted together.

The mould is then in two main parts, that is, the upper |

section and the base section.

9.4.10 These two parts are then gelcoated leaving a strip

around the final baae/uppor Joint face clear of gelcoat




9.4,.11

9.4.12

9.4.19

9.5

9.5.1

the upper section and base again leaving a strip areund

the bdase/upper joint face clear of mat

The upper section and base are then bolted together and
the strip left Clear of gelcoat and mat is now gelcoated.
After the g®lcoat has cured the upper section and base
laminates are Joined together by a 1% c.m, strip of

Glass Fibre.

This Jointing strip is applied by working shrough the
various apertures in the body that is tae headlamp; front
8rille; engine compartment; doors and boot 1id apertures,
After curing all sections of the mould are unbolted and

removed. This leaves the Outer Shell moulding resting

8 the top mould,

The outer shell is then 1ifted eofr the top mould partly
trimmed and Placed in the assemdly fixture ready for
the front and rear bulk heads (shown shaded on Fig. 8)

to be bonded in,

FRONT BULK HEAD (see figure 9)

Thie moulding incorporates the top of the feot well,
fascia mounting face, inner windscreen Pillarse, sides

of the foot well, and the header rail,

Neuld - The mould for the fromt bdulk head is o simple one
Piece mould,
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9.6

9.6.1

9.7

9.7.1

9.7.2

9.7.3

9.7:4

The mould is layed un in the normal way, cured and trirwmed,

AZAit BULK il..4) (see Fig. 10)

This moulding incorporates the inner rear quarters, rear
screen heoder rail, parcel shelf and imner side panels u) te the

door apertures,

Mould = as with the front Bulk Head the mould is a one plece
mould and the Qear Bul liead Panel is layed up, cured and triomed

in the normal way,.

ASS.MBLY =~ MALN PODY

For the fitting of the Front and Rear BDulk Heads inte the
Outer Shell an assembly fixture similar to the Outer Shell mould

is used,

First the "Outer Shell" is nlaced in the fixture, then the
"Front Bulk Head" is fed through one of the door aperatures in the

outer shell,

The bonding adhesiwe is applied to the joint faces and the fremt
bulk head is ;ressed into positien and clamped using simple clampe

as shown on Figure 11.

S5imi larly the Rear Bulk Head is fed through the door apertures
and bonded in position using large moulded pressure pads to clamp

the various joint faces together, this is shown on Figure 12,

The Main Body (outershell complete with front and rear bulk

heads) is then cured, trimmed and is now ready for preparation feg

painting door hanging etc.
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BONNET & BOOT LIDS (See Fig,. 13)

Both these double skinned components are similar in
canltruction, and comprise of an outer and inner skin bonded

togethor, The inner skins incorporates stiffening ribs and

when bonded to the outer skins, they form very rigid panels,

$]PE_DocRs

The general Assembly of the complete door is shown on
FPigure (14.)

The steel door frame surround item 2 is bolted to the
Glass Fibre moulding item 1, The rear leg of the frame surround
forms the rear channel for gihe drop glass jtem 19, The front
¢hannel for the drop glass is incorporated in the leg of the

ventilator item 97«

T™he glass fibre door moulding comprises an outer skin and

famer skin bonded together, this is shown on figure (15,)

After laying up the two skins, the two moulds are nressed
tegether and the two skins are bonded together, After curing
and removal from the moulds, the door moulding is trirmeds The
underside of the top face is locally reinforced by a glass fibre
strip which is bonded in position through a service aperture cut

in the inner skin,

M‘ 2¢ellaneous GRp Parts :,

The remaining GRP items such as the Pacia panel, petrol tank

cover etc. are straight forward single skin mouldings and are of

no particular interest,
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10. Llocal Manufacture of Other Major Items

10.1 As the number of vehicles produced per year increases the local
manufacture of other major items such as propellor shaft, rear axles,

engine & gearboxcs hecome a propositione.

The introduction of these major items is more or less dencndent
on the growth of supnorting industries for the sunply of castingsj

foroings, etc.

10,2 To assist in the introduction of these major items into the
"locally made" manufacturing rrograrine, the introductions can be
"phased in" in st. ges, for cxanmle:=

Rear Axle hanufacture

Phase 1 ~import ing the axle complete i.e. NO local manufacture.
Phase 11 - importingthe finished parts for the complete axle, but not

assembled, iees = local assembly only.

Phase III - importingthe raw matcrial (i.ee casting & forgings) for
the axle casc axle shafts, wheel hubs, brake drums, and

import the finished gears and bearings.

With this stage you would have local machining of axle case, hubs

drums, shafts, etc. and local assenbly,

As and when suitable nlant and machinery is available the

differential gears and crown wheel and rinion gears could be made

locally.

£ventually the only items being imported would be the ball &

roller becrings.




10,3

10.4

10.5

10.6

11.
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Similarly the other major ite.ns could be phased in a similar wvay
for example, with the Engine = the first items to be Produced would
be the Induction Manifold, exhaust manifclds and later cylinder

heads, etc,

With the Gearbox = the Clutch houeing, gearbox casings and rear
gearbox extensions would be produced first and later the shafts

and gears, )

The exact print of introduction of these major items depends on
various circumstainces such as development of supporting induatrion.

development of the market and economic condi tions,
A typical introduction programme is as follows:ie

Rear Axles - vchicle production 5000 teo 10,000 per year.

Propellor shafts, = vehicle production - 10,000 to 15,000 per
year.

Gearboxes = vehicle production ~ 10,000 to 20,000 per year,

Engines = vehicle production -~ 15,000 to 20,000 per year.

Summary

The advantages of the "Reliant Package' are as followstw

Low capital outlay.

High labour usage of semi and unskilled workers,

Easy and rapid incorporation of modifications to suit

changing market requirements,

Commencement of production within 9 months with the consequential
reduced capital risk.,

Service advantage - less maintenance (i.e. GRP body cannot rust
and can easily be repaired),

High resale value by virtue of the lasting qualities of the

body.
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12. Conclusion

The "Reliant Package Deal" offers a system which is
ideally suited for newly industrialising countries and enables
these countries to become self-sufficient as regards motor

transport.

The low capital requirement and high labour usage

overcomes the major problems facing these countries.
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Fig., 5 - Front Suspension Pillay
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Mg. 15 - Side Door - soctiom
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VEHICLE SPECIFICAPION Page 43
RELIANT DELUXE SALOCN MODEL FAi5

Body
Glass reinforced plastic body, mounted on rigid box sidemember
cruciform steel frame. 4/5 seater, seating within wheelbase,
safety glass all round. Large single curvature windscreen and
rear window,
Optional two or four door version. Zero torque locks with
exterior door lock on driver's door and interior locks on passenger
door/s. Combined arm=rest /door-pulls, Hinged no-draucht front
window ventilators.,
Interior trim in vynil-coated fabric with fully-fitted carnet,
Front bucket seats with 5 in, adjustment fore and aft, Separate
luggase compartuent, fully caroeted with self-locking lid, Spare
wheel housed verticnlly in recess of luggage compartment,

Brakes
Four-wheel hydraulic operated, Handbrake operates mechanically
on resr wheels only. Dimensins: front 9,13 in, (252 mm)
disc; rerr & in. x 1) in. (203 mm x 38 mm) drum.
(1300ce to 200Uce) iour c¢ylinders, overhead valves, waterw
cooled,

Fuel System Fetrol tank caracity
8 gals (V.6 Us3e gols, 36.3 litres)

Iransmission

Diaphragm—sprins type clutch, hydraulic actuated.

Gearbox has four forward speeds and reverse, baulk ring syncromesh
on all forward speeds. Centrally floor-mounted remote 7ear change
lever; ratios - first “.746:1, second 2.150:1, third 1,394,

top:1, reverse %.9u:1,

Semi-floatin~ ieavy duty renr axle, spiral bevel final drive,
Pinion and differential asse.bly mounted on taper bearinrs, Axle
ratios 4.1:1. Alternative axle ratios available.

Upen type twomviece propellor shaft with needle-roller-bearing
universal joints,
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Susnension
it ——aty

Front - Independent, with unenual lencth wishbones and rubber

bushed inner pivots, vertical link steel forging with ball joint
pivit at top and screwed trun-ions with nylon bush nivots at

bottom. Genarate stub axle shafts ca-rrins tuser-wheel bearinrs,

C "1 sprinss controlled Ly telesconic lir>ct-actins hydraulic shoecke
absorbers. aAnti-roll bar,

Rear - lon~itudinal Asymmetrical semi-elliintic leaf sprin:s with
telescopic direct-acting shock-abrsorbors, leaf sprincs and shacklesg

mounted on rubber bushes at all pivot :ioints.

Tyre size 590 x 13 tubeless

Steering

Rack and pinion
Wheels
Electrical Squipment

Twin Horns. Dual self-parking windscreen wipers, double~-dipping
headlamps with pilot lamps, front and rear flashers. Twin stop/tail
lamps, twin reflectors, twin rear number-plate illumin~tion lamps,
warning lanps to indicate flashers working, rene.ator not charging,
headlamp high beam position and oil pressure, door-operated courtesy
lights. Negative earth 12 volt system,

Instruments. Two larse instruments located directly in front of
driver, incorporating speedometer, odometer, fuel gauge and

temperature ;uure,

General Zquipment

Interior rear view mirror, interior licht, ash trays, driver's

sun visor, washable plastic headlining, padded top facia, bonnet lock,
face-level ventilation gystem with adjustable nozzles, glove
compartment, windscreen washer, Provision for air conditioning,

fresh air heater and radio,

General Dimensions

Overall length 172.5 in (4382 mm)
Overall height (unladen) 56 in (14224 um)
Overall width 6ke75 in (1544,7 mm)
Ground clearance (laden) ' 6.5 in  (165,1 wum)
Wheel base 101 in (2565.4 mm)
Track front 52.06 in  (1322.4 mm)
Track rear 52 in (1320.8 mm)
Turning circle 33 ft (10 m)
Kerb weight (including fuel,

411, water and tools) 1830 1bs (3853 kg)

Gross vehicle weight 2700 1bs (1225 kg)
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1147¢cc four cylinder, overhead valves, water cooled,
System
Petrol tank capacity 6 gallons (07,20 iitres)
Sluteh
6, in diamete~ diaphragm tyne, ilyiraulically ceatrolled,
Self-lubricated withirawal bearing,
Zranswisejon
Four forward speeds and reverse with synciremesh un all ferward
gear, OUverall ratios: 1st 1.,3:1, 2ud M1, ind 7,211,
Top 5.14:1, Reverse 19,3:1 Ncedle e rins propellsr shaft
with differential ceiur and larse ball and taser roller bearinras,

5 Nydraulically operated internal sxpanding brakes on all wheels.
Size: Front 9 x 12 in,
Rear 9 x 1% in,

Footbrake operates on all #heels, handor ‘e on re:r whoels emly,

Worm and Peg type, right or left hand steerin ,

Lo

F

leading arm suspension to front wneel controlled by heavy dwty
combined coil soring and hydraulic suspension unit, leag
semi-ellintic re~r sprincs, rubber mounted; double aeting
hydraulic shock absorber on resr axle,

Pressed steel member with tubular eross members

El

Front wheel mounted on stud axle on taper hearinzs, All vheels
pressed steel detachable and interchanseable, Tyre size 6.40 x 13,
redial-piy, or 5.70 x 13 cross-ply. Iruck tyres,

Restriee] Equipment
Built-in headlamp units controlled by foot-operated dipping swi.ch,
stop tail, front and rear flasher lamps. Ignition key starting.
Self-parking windscreen wiper. Negative earth, 12 volt systom.
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Pascia Pna;

Crescent shaped speedometer with rediater thermometer, fuel
gauge, and ignition, oil and main beam warmin~ lights. Finger
tip conirol over lithting, windscreen wiper and flasher indicater
switches, Choke, heater (optional) and windscreen washer controls
(when fitted),

Bodywork
Coach built, 1ll glass fibre, embodyin~ the latest unit
construction techn:que for increased s!rensth and rigiiity,
Completely corrosionefree and highly resistant to incidental
damaces [wo wide openin- e¢ab doors with slidinc window with
slidin’ portion -ivings, unrsstricted re : vision. Tourhened
stfety ~Li windicreen ndl winiows. interior rar view mirrop
2l axterior ddriver's side #ins=virror.,  rascis freash air intake,

Opti onal ;’J‘””i;)mellt

Soere wheely Leiter and demister, windscreen wnsher,
General Dimension;
lensth overall® 147,00 ins
Aidth overall ! ody! 56.75 ins
llei~ht overnll (unladen) 70,00 ins
¥hael base %406 ins
Trecl: - rear 49,5 ins
Chassis overhand - reor 33.% ins

Jround clearance - frame 6450 ins
sentin: capncity 2 persona
Unladen wei~ht with
Carro Tox 1700 1bs 770
Laximun ross vehicle
vei ht 3060 1bs 1750
cnrro 3ox (to specinl order only)
Len-th in-:ide* 7575 ins 1350
4idth inside® 55.5 ins 1410 mm
del sht insiie® 15400 ins 331 mm
Floor areo 30 aq ft 2e75 89 m
* These dimennions ear “e wvaried in ecomsultatiom
with the mrmuf-ictirer,
Loximum cermitted
{e.r Overhong b5 ine 1092 mm
cload
sormnl poylond 1e7R 1be 800 kg




m Performence um!
g Ximun Speed

laden: Driver, Passenger and payload (100 kph)

Iyel Consumption

(Fully laden) at 30 mph (50 kph)
Miles per gallon Ll
Kilometres per gallon 70
Kilometres per litre 15.6
Litres per 100 kilometres 6,42
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Apperdix 1.3 VEHICLE SEECIFICATION
RELIANT 1200 K3 Van Model CLVX

ASIGHTS
Gross Vehicle WJeicht 2400 kg
Approximate payload 1200 kg
GINERAL DINZISIUN
iheelbase 280 ecm Overall length LSO cm
Front track 165 em Overall width 200 em
Rear track 160 cm Overall height (1laden)200 cm
Front overhang 70 em  Ground Clearance 20e3 cm
Rear Overhand 114 em Loadins Height(unladen 66 cm
SPECI #TCATION

ungine 1600cc to 2000cec Petrol. dater cooled.
Clutch 215 mm sin-le dry plate, diaphragm - sprin- tyre,
Gearbox 4 soeed synchromesh on all forward TeATrS,
Fropellor Jhaft - Open type - needle bearin: universal jointa,
Rear axle - hypoid-l-vel, three quarter floatin-, Capncity 2,900 lbas
(1542 )
katio hubil to 95,1401
Front Axle 30lid I beam reversed Elliot capacity 2,250 lbs (1020 kg)
Section 5.2 em x 3.0 ¢m x Ulf cm
Steerinr:- Recirculating ball type; Ratio 2 11
furning circle 10,5 metres vetwaen kerbs,

Suspensjon

Front % rear - Asymmetric semi-ellintic sprincs, direct acting
telesconic damrers,

Brakes
Hydraulic actuation, ftront ’°.4 em two le~din - shoes
rear 2.06 ,CT X bl com leadin- and trailing shoes
lotal Aren 553 em’
Vacuum servo aviailable,
The handbrake lever is connzcted to thz reor brahes by rod and eable,

7450 = 1% LT rross ply tyres on 5!k x 14 - 5 stud fixin- wheels.

slectrieal Jvstem

12 Volt merative earth, alternator 43 amps., 57 ampler battery,

Fuel lank

12 zpille

Chassis

barte section side members, tubular cross members, all steel welded frame
30DY v RK
¥on

A 7lass reinforced plastic body, with ° side doors, double rear loading
door, sin-le driving seat, sin-le or dual rassenzer seats, full or
1nlf width bulikheals available, rainted front and rear bumpera,
Lapacity - 1 with no passencer seat,

Alternative Uodies

Bus - (as Var out with 1 forward facin- seats (includin: driver),
additional side docr if required.,

vick Up Jruck - Approximate payload 1200 K3
Cab - ilass deinforced Plastic eadb with 2 side doors
Body - Flat track, dropsides as required




Appendix 1.4 VEHICLE SPECIFICATION
Reliant 8500 kg Rigid Truck - Model ChRy .
Wil
Gross Vehicle Weight 13,000 kg l¢x weight front axle 4,600 kg
Approximate payload 0,500 kg Mex waicht rear axle 9,00 kg
Chassis Cab Kerb
Weight 3,990 kb
@ﬂ& D%EENSIONS
elbase 396 em Overall length 719 em
Front track 189 em Overall width 226 em
Rear track 174 em Overall height (lab,)laden 235 em
Front Overhang 129 em Ground Clearance 25 em
Rear Overhang 193 cm

ON
%im Six ecylinder direct injection deisel engine, capacity

150 BHP @ 2400 rpm, 240 1b, ft, & 1500 rpm.
Cluteh Hydraul‘cally operated single dry plate 330 mm diameter
m Five-speed, aynchromesh on /2nd, 35rd, 4th and Sth gears

Single speed spiral level( alternative 2 speed axle)
Ixent dxle
urop forged 1 beam
Hydraulically operatead, two leadins shoe front and rear,
Front (387 mm x 108 mm) rear 39% mm x 153 mm
Air/hydraulic dual line system, power assisted parking
brake on rear wheels,
Suapension
Front & Hear - 5Semi-elliptic leaf springs with direect
acting telescopic dampers,

fgering vorm & peg
m;ig‘ System 7e5 litre

m Parallel channel section, Side member sectioa
: 10" x 2.9" x o27" (2% mm x 7% mm x 7wm)

Iyel Tank 180 litres

mh and Iyre #heels, disc type three piece 20 x 1.5, 10 stud fizing
Tyre, Front & Rear 10,00 x 20 - 16 Pr,

Baetrical kquipment 12 Volt negative earth system 43 amp
120 ampler bhattery,
& (stagdard) i.R. ilastic (double skin) tilt cab with steel
reinforcement, singzle driver's seat, single or dual
passenger seat,

nn;_n_lt_i_v_'o_ Crew Cab - Qydraulic tiltin- mechanism
6 seats (including driver) or 3 seat plus bumk,

Iy As regquired - i.e, flat truck
drop ride
tanker

bus body
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Appendix 2

2.2 FWS Four Door saioon
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Apvpendix 2
2.3 TW9 Pick Up

2.4









