ASIST Information Services
Technical Brief No 1

Designs and specifications for a

Standard Trailer & Hitch

for labour-based works

®

International Labour Organisation
Advisory Support, Information Services, and Training (ASIST)
Nairobi, Kenya



The Employment-Intensive Programme (EIP) is a sub-programme within the
Development Policies Department (POLDEV) of the ILO. Its objective is to
promote the use of local resource based technologies in infrastructure works in
developing countries and to strengthen their capacity to apply such
technologies.

ASIST is a sub-regional programme under EIP, one of whose objectives is to
achieve an improved effectiveness of road rehabilitation and maintenance in
Sub-Saharan Africa and thereby promote employment and income generation
in the rural and urban areas.

The aim of ASIST Technical Briefs is to spread knowledge about labour-based
technology and management amongst policy makers, planners, designers,
implementers and trainers.

Page 2

ILO/ASIST Technical Brief No 1: Standard Trailer & Hitch



Designs and specifications for a

Standard Trailer & Hitch

for labour-based works

Third (revised) edition

This publication was developed by the
ASIST technical team in Harare, Zimbabwe,
and Nairobi, Kenya.

Written by Jim Hamper and David Mason
with contributions from David Jennings,
Collins Makoriwa, and David Stiedl.

Original drawings by Jim Hamper.

Produced by ASIST Information Services with
financial support from the Swiss Agency for
Development and Cooperation (SDC)

Set in Arial and Century Schoolbook typefaces on an
Hewlett-Packard LaserJet IIID printer using Microsoft Word
for Windows 6.0

International Labour Organisation

Advisory Support, Information Services, and
Training (ASIST)

Nairobi, Kenya

ILO/ASIST Technical Brief No 1: Standard Trailer & Hitch Page 3



Copyright O International Labour Organisation 1997

Publications of the International Labour Organisation enjoy copyright under
Protocol 2 of the Universal Copyright Convention. Nevertheless, short
excerpts from them may be reproduced without authorisation, on condition
that the source is indicated. For rights of reproduction, adaptation or
translation, application should be made to the ILO/ASIST Information
Services, PO Box 60598, Nairobi, Kenya, or to ILO Publications Branch
(Rights and Permissions), International Labour Office, CH-1211 Geneva 22,
Switzerland. The International Labour Office welcomes such applications.

ASIST Technical Brief No 1

First published November 1993

Second (revised) edition May 1996

Third (revised) edition July 1997
Reprinted with minor revisions April 1999

ASIST publications can be obtained direct from ASIST Information Services,
PO Box 60598, Nairobi, Kenya, Tel +254-2-560941, Fax +254-2-566234,
email: iloasist@arcc.or.ke, WebSite: http://iloasist.csir.co.za

The designations employed in ILO publications, which are in conformity with
United Nations practice, and the presentation of material therein do not
imply the expression of any opinion whatsoever on the part of the
International Labour Office concerning the legal status of any country, area or
territory or of its authorities, or concerning the delimitation of its frontiers.
The responsibility for opinions expressed in signed articles, studies and other
contributions rests solely with their authors, and publication does not
constitute an endorsement by the International Labour Office or the opinions
expressed in them. Reference to names of firms and commercial products and
processes does not imply their endorsement by the International Labour
Office, and any failure to mention a particular firm, commercial product or
process is not a sign of disapproval.

Page 4

ILO/ASIST Technical Brief No 1: Standard Trailer & Hitch



This is not an official ILO document.

Contents

ACKNOWIEGEMENTS ... 6
] oo L8 o3 o o] o S OURSRSRRR 7
StandardiSation.........coccueii i 8
Using this technical brief.........ccccccoooiiii e, 9
Trailer deSIgN ..o 9
[ L o g0 (=3 o | o SR 11
DeSIgN AraWiNgS. ...cccuvieiieieiiie et 12
Technical specifications for 3 cubic metre trailer.................. 13
Procurement ProCedUIE .......uuuviiiiiiiee e 19
Design drawingsS......cccceviieeeeiiiieeeeeriieee e eieeee s 21
1 Trailer side elevation.........ccccoociiie e 22
2 Trailer front elevation..........ccccoccvvee e 23
3 Trailer rear elevation..........ccccccoviiiei e, 24
A Traller TOP VIEW. .. ..ot 25
5 Trailer side Cross SECTION.......ccocviiieiiiiiie e 26
5A Trailer bucket edge reinforcement...........ccccceeiieeiiieennnen. 27
5B Trailer draw bar .........coocovive i 28
5C Trailer axle assembly........ccccceeeiiiiii e 29
5D Trailer bucket configuration ..........ccccceeevieeeeniieeeeeniieee s 30
6 Trailer frame detail ..........ccceveeeiiii i 31
7.1 Hitch side elevation...........ccccocviee e 32
7.2 Hitch attaching points.......ccccceeei i 33
7.3 Hitch in locked poSItioN........ccccvviiiiiiie e 34
7.4 Hitch in unlocked position ..........cccoociiiiiiniee e, 35
7.5 Hitch ball and socket assembly........ccccocoiiviiiiin e, 36
7.6 Hitch eye and pin assembly..........cccooiiiiiii e, 37
8 Cross section of a typical wheel hub assembly .................... 38

ILO/ASIST Technical Brief No 1: Standard Trailer & Hitch Page 5



|
Acknowledgements

The authors would like to thank the Ministry of Public
Works and Housing, Kenya, for their cooperation in making
available equipment designs and records. The authors are
also grateful to all those practitioners who offered advice and
comment on the proposed design, and who relayed their
experience with other makes and design of trailer. Special
thanks are due to Walter Illi of Norconsult AS in Kenya who
provided detailed comments and suggestions to the first
draft of this revised edition.

Page 6 ILO/ASIST Technical Brief No 1: Standard Trailer & Hitch



Standard trailer & hitch for labour-based works

Introduction

Trailers of one kind or another have been used for centuries
for hauling materials for building and construction. Haulage
power has been provided by humans, animals and machines.

Trailers in labour-based works

In the early 1970s, the ILO began a series of programmes
aimed at maximising the use of local resources in public
infrastructural works. The largest of these programmes
involved the road sector. Over the past twenty years the ILO
has developed labour-based methods of building low-
trafficked earth and gravel roads. These methods rely
principally on the power of human labour. However, for tasks
which are not economically feasible with labour alone, such
as the haulage of gravel, intermediate equipment has been
introduced.

For haulage over short distances (up to a maximum of 8km),
the preferred choice has been the combination of an
agricultural tractor and a two-wheeled trailer. In the early
days, agricultural trailers were purchased and used. It soon
became apparent however that these agricultural trailers
were not robust enough for the heavy work of hauling gravel
day in day out.

Trailer design development

Site engineers needed something stronger, so people began
to design their own trailers. Different designs evolved. Some
were simple buckets mounted on a frame with a drawbar.
Others were more sophisticated with hydraulic mechanisms
for tipping, or side door flaps to speed unloading.

Many of the designs were produced by non-specialists, and
most of them failed in some way or another. Hydraulic
mechanisms were prone to damage from poor operational
practices, side doors jammed, chassis failed, buckets cracked.

One of the biggest country labour-based road programmes
was that of Kenya. It started with the Rural Access Roads
Programme in 1974, run by the Ministry of Public Works
(MoPW), and then developed into the Minor Roads
Programme. Today, there is Roads 2000, a strategy that
encompasses the whole road network.

These programmes generated a huge demand for trailers, but
after discovering that agricultural trailers were not up to the
job, the MoPW decided to develop its own design in

partnership with a local manufacturer. A standard design for
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a three cubic meter trailer was evolved, and refined over
time to produce the present design.

Over the last five years in particular, this design has been
refined to a point where a solid and reliable product has been
developed. It is based upon a bucket capacity of 3 cubic
metres of loose gravel. This size of capacity has been chosen
to enable standard medium-size agricultural tractors to be
used as haulers.

Hitching arrangements

One of the difficulties for operators of mechanical haulage
units has been the arrangements for attaching the trailer to
the tractor. The nature of the gravel haulage operation
necessitates constant hitching and unhitching of the trailer,
and travel over rough terrain.

On some agricultural tractors, the socket hitch does not
allow any vertical adjustment during hitching and
unhitching. It is therefore not a practical choice when trying
to align a fully-loaded trailer whose drawbar is resting on the
ground.

The hydraulic pickup hitch on most agricultural tractors is
too weak to cope with a fully-loaded 3m? trailer. What is
required is a heavy duty pickup hitch.

The lack of commercial options for a heavy-duty hitch led the
Kenyan programme to develop a purpose-built design. The
design had to be robust, but simple, and it had to be
adaptable to a wide range of tractor makes and types.

Standardisation

From its position as a global promoter of equipment-
supported labour-intensive works, the ILO has been
concerned to find a trailer and hitch design that can be
confidently recommended to labour-intensive projects and
programmes.

The need to be able to offer a standard set of designs and
specifications to labour-based practitioners around the world
was first aired in the Regional Seminar for Labour-based
Experts in the Road Sector, held in Harare, Zimbabwe in
October 1993. At that meeting, the current Kenyan designs
for trailer and hitch were adopted as a standard. This led to
the publication by ASIST of the first edition of this Technical
Brief, entitled ‘Designs and specifications for a Standard
Trailer for labour-based road construction and rehabilitation
works, together with working drawings of a Heavy-duty
Towing Hitch for the Case International 733 Tractor’.

Since publication of the first edition, the trailer has
undergone minor modifications. However, the hitch
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arrangements have been completely redesigned. In
particular, the present design can now accommodate most
makes and types of tractor. In addition, the user has the
choice of a pin and eye, or ball and socket arrangement.

These new designs were reviewed and endorsed at a
workshop specially convened by the ILO in Harare,
Zimbabwe in December 1995. This current publication, the
second edition of Technical Brief No 1, is the result of that
workshop. Comments and suggestions from practitioners in
the field have also been taken into account.

Using this technical brief

This Technical Brief has been written for policy makers and
project designers (both in Government, the International
Agencies, NGOs and funding agencies), project executing
agents, technical assistance personnel, manufacturers, and
contractors.

The aim is to enable the user to go to local manufacturers,
and/or firms in neighbouring countries, and get competitive
guotations for making trailers and hitches suitable for
labour-based infrastructural works.

The designs presented here are suitable for any conditions in
any rural area. Modifications might be necessary to comply
with road use regulations if used in urban areas.

The unloading time for this type of trailer as opposed to a
trailer with doors may be slightly longer but the advantage of
minimal down time caused by repairs on doors, hinges and
latches far outweighs this disadvantage.

The trailer-hitch combination presented here is specifically
designed to support haulage operations in labour-based
works. It is of proven durability and provides a cost-effective
solution for haulage over short distances (typically less than
8 km).

The hauler (usually an agricultural tractor) should have a
minimum power of 55 hp. Up to 80 hp will be required in
mountainous terrain. Users should consider other planned
uses for the tractor when determining the horsepower. This
will also affect the choice of two-wheel drive or four-wheel
drive.

Trailer design

The trailer was designed by MoPW personnel in Kenya in
cooperation with a local engineering firm. It was specifically
designed:

for use in support of labour-based technology
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for ease of local manufacture

for use with the commonly-available agricultural tractors
for rough site conditions

for ease of maintenance.

A number of key features contribute to its effectiveness in
meeting the above criteria.

Bucket

The trailer bucket has sloping sides and front panel with an
open back. The lower profile makes loading and off-loading
easier. An improved bucket design incorporating 3 mm steel
plate and additional external bracing has eliminated body
cracks and sagging floor panels.

Sub-frame

An improved sub-frame design has provided for better
weight distribution. This has eliminated sub-frame and
drawbar breakage. Axle load rating has been upgraded to
9000 kg. This has eliminated axle breakage, and the use of
the 900 x 20 tyres has resulted in fewer punctures.

Drawbar

The length of the drawbar has been set to allow the tractor to
make a sharp turn without the rear tyres fouling the trailer
bucket. However, damage to the front panel of the bucket
could still be caused by the tractor driver if he reverses
carelessly when aligning the pickup hitch.

Weight distribution

The net weight of the trailer is approximately 1000 kg. With
a five tonne load of gravel, spread evenly in the trailer
bucket, the weight distribution will be approximately 4000 kg
on the axle, and 2000 kg on the tractor hitch.

Hitching arrangements

The latest model of trailer allows for two types of hitching.
The first involves attaching an eye socket to the drawbar,
and a vertical pin to the tractor hitch pickup arm.
Alternatively, a ball can be mounted on the tractor hitch
pickup arm, with a socket welded to the trailer drawbar. The
latter arrangement is to be preferred.

Manufacture

This trailer can be manufactured by any reputable
engineering firm. The only items which such a firm would
have to buy in ready made are the wheel hub assemblies.

Reliability

The current design has been in use for the past six years in
Kenya. On a fleet of 250 trailers an availability rate of 95% is
being maintained. Only minimal maintenance has been
required to wheel bearings and towing eyes.
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Apart from Kenya, this design has now been adopted for use
in Ethiopia, Uganda, Zaire and Zambia.

Hitch design

The design for the hitch was also developed by MoPW
personnel in Kenya in cooperation with the same local
engineering firm. The intention is provide an effective
solution to the problem of attaching a trailer to a wide range
of tractor makes and models. The design is therefore of a
universal type, as opposed to that in the first edition of this
Technical Brief which was suited only to a specific make and
model of tractor.

Design features

The design features a robust frame which is attached
underneath and to the rear of the chassis of the tractor. This
frame supports a swing arm which is raised and lowered by
the tractor hydraulics. The length of this swing arm will
depend upon the position of the fixing points on the tractor.
Either a hitch pin or a ball may be fitted to this arm. The arm
is held in place in its raised position by a cantilever locking
mechanism. This mechanism is bolted to the back of the
frame and takes the whole weight of the trailer drawbar. A
vertical plate attached to the frame prevents the trailer
drawbar from disengaging from the hitch pin or ball.

The exact configuration of the frame depends upon the
tractor. The frame may need adapting to cope with:

a power take-off (PTO) shaft
a front wheel drive shaft

a bulbous rear end

a variety of bolt fixing points.

Design modifications

A number of practitioners argue that the economics of the
tractor/trailer combination can be significantly improved by
adding side doors to the trailer bucket. A trailer with side
doors will take less time to unload than one without side
doors, and can therefore make more trips per day over a
given haulage distance. More trips per day means higher
utilisation of the equipment. Higher utilisation brings more
profit from the capital invested in the equipment.

The cost advantages in reducing unloading time through
fitting side doors must be weighed against possible
disadvantages:
fitting side doors adds to the complexity of the design
the trailer will cost more to manufacture
if the side doors get damaged or fail to work properly,
there will be an increase in downtime
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maintenance costs may increase
the side panels of the bucket may be weakened.

If side doors are judged to be an advantage, they should be
fitted close to the front end of the bucket.

Design drawings

Full technical specifications and design drawings for the trailer
and hitch are attached. An outline specification for the type of
tractor which should be used with the trailer is also included.
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Technical specifications for a 3 cubic metre trailer

ltem Drawing Item Specification Justification and remarks
No Nos
1 1,3 Capacity: The trailer shall be of 3 cubic meter capacity. A 3 m3 capacity gives a payload of approximately 5 tonnes. This
is within the haulage capacity of a 55 to 65 hp tractor.
Given a small hauler, this size maintains a balance between
loading/offloading time, and travel time. It also maintains a
balance between the weight of the load and the strength of the
trailer.
Its relatively small size enables greater manoeuvrability on narrow
roads.
2 1,3,4 Size: The trailer shall have the following dimensions: The relatively low sides make for easy hand loading.
Height to top of body 1300 mm The long drawbar prevents the rear tractor wheels fouling the
Overall length 4800 mm bucket during sharp turning.
g;laevzletl)lg\r,vllgah i ﬁgg mm The overall width is governed by the narrowness of the roads, and
9 by highway regulations.
?sédfviglr;ensmns of bucket. 2000 mm The depth of the bucket is limited at the bottom end by hitch
Bottom width 1500 mm height, and on top by the size of the human frame.
Length 3150 mm Front and rear gussets could be added for additional strength.
Depth 555 mm

3 3,4,5 Shape: The bucket shall have sloping sides, sloping front,
and an angled back.

The sloping front and sides contribute to the ease of unloading.

Sloping front and sides make for a stronger design than a
rectangular shape. A rectangular box shape was tried but found to
be weaker.

The sloping back allows for the natural repose angle of the spoil.
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rolled steel channels of 100 x 50 x 6 mm. These
shall be welded together with the stub axle welded
between them. The axle shall be located 1100
mm from the back of the chassis.

Total length of the channels 1860 mm.
Total length of the stub axle 500 mm (minimum).
Tyre size 900 x 20 14 ply .

There will be a distance of 100 mm between the
top of the wheel and the sloping sides of the body.

ltem Drawing Item Specification Justification and remarks

No Nos

4 1,35, Body: The body of the trailer (the bucket) shall be all The thickness of the steel body copes with the rough loading of

B5A steel plate of 3 mm thickness reinforced by cold heavy material. In areas of high corrosion, e.g. at the coast, the
pressed steel channel of 40 x 80 x 3 mm at use of 4 mm plate could be considered.
intervals as shown on the attached drawings. NB This is an integral design. Arbitrary modifications, such as
Two drainage holes shall be made at the front. cutting doors in the bucket, may weaken the trailer.

5 6 Chassis:  The chassis shall comprise an A-frame, side The A-frame design gives three-point support to the front of the
members and crossbars, and shall be of U- bucket and prevents failure of the drawbar.
,[S:ae%ﬁgrcgsngflfhgfalt?fcﬁfdsé(rswrirlnm;’ve'ded The side members and crossbars support the bucket throughout

9 P gs. its length and prevents structural failure of the bucket as a whole.
Continuous welds shall be used throughout. Suitable breathing holes should be provided.
The middle member of the chassis shall be of
two U-shaped channels of 160 x 65 x 8 mm
welded together to form the draw bar of 1130 mm
in length as per the attached drawings.
6 3,5,5C Axle: The axle shall be made of two U-shaped hot This design of axle will bear a rated load of 9000 kg.

For rougher conditions, the axle rating could be increased to
10000kg. In this case, you may want to consider tyre sizes of
1100 x 20, 16 ply.

A spare tyre could be fitted to the front of the bucket.
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ltem Drawing Item
No Nos

Specification

Justification and remarks

7 5,5C,8 Axle

1 Stub axle assembly:

This item is the most sophisticated component on the trailer. It

PelalS s comprises he hub,an nr bearing an 521 efer e maruiechyed ocal o fLoan b mportd o<
outer bearing, an oil seal, a grease cap, the matcphes the s eci?‘/i.cation Thg k)é dimension is an 80 x 80 mm
stub axle, wheel studs and nuts. P! : y
axle cross-section.
Axle stub 80 x 80 x 500 mm. . - .
Rated load of single stub axle assembly: AI_though six studs are Suff|C|_ent for the rated I_oad, e_|ght studs_
will also be acceptable. In this case the bolt circle diameter will
4500 kg at 30 kph. be different to that specified at left
Stud size 18 mm. P '
Thread pitch 1-5 mm.
Bolt circle diameter 205 mm (for 6 studs only).
NB Each trailer to be delivered with one extra
stub axle assembly.
3 2 Wheels: A tyre size of 900 x 20 has been chosen for ease of availability. It
Un-braked, 6 studs. is the same size as that used on a medium size lorry. Lorry
Tyre size 900 x 20, 14 ply. cast-offs could also be used.
gferggig'géildr'?nn;e;eé £6210r\r,1vri?r.] lock rin The key factor is that the wheel should fit the stub axle. Whether
' 9: you choose six or eight studs, you should make sure that you do
NB Each trailer to be delivered with one extra not mix trailers with different wheels in the same district or
wheel and rim. location.
8 5, 5B, Towbar: 1 Towing eye: Over time the towing eye will wear out. This design allows for
7-6 cheap and simple replacement of the towing eye.

To be cut from 32 mm steel plate.
Inside hole diameter 50 mm.

NB Each trailer to be delivered with two extra
towing eyes.

NB Graphite grease should be used to lubricate the towing eye.
This will reduce wear and extend its life.
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It shall have a four-position mounting as indicated
in the attached drawings.

It shall incorporate a fail-safe locking mechanism.

The mountings shall be arranged such that the
hitch will accommodate a wide range of tractors
and models.

The pickup hitch must be of heavy duty
commercial grade. Ordinary agricultural hitches
are too light and will break.

Drawings of a suitable heavy duty hitch, designed
to be adapted to fit any make and model of
tractor, are appended. This design does not
involve any complex processes and can be made
by a local manufacturer.

ltem Drawing Item Specification Justification and remarks
No Nos
75 2 Towing socket: NB Graphite grease should be used to lubricate the towing
Internal diameter 80 mm socket. This will reduce wear and extend its life.
To be made from cast steel with additives This item can be produced by the manufacturer.
(see drawing 7.5).
To fit inside the drawbar.
9 Painting:  One primer coat.
Two coats industrial grade paint.
10a 7-1,7-2, Hitch: The pickup hitch shall be of the hydraulic weight Weight transfer increases traction and provides for more
73,74 transfer type. positive steering.

This kind of hitch has a longer life compared with other types,
and there is less down time due to hitch failure.

The four-position mounting distributes the forces, provides a
robust fixing, and results in less maintenance. It also helps to
maintain the structural integrity of the tractor.

The locking mechanism prevents the trailer from parting from
the tractor and possibly causing an accident.

The universal design ensures that it can be adapted to a wide
range of tractor types and models.

There are two options for attaching the trailer: pin and eye, or ball
and socket.

The towing eye fits over the pin; or the towing socket fits over the
ball. Either a pin or ball is mounted onto the hitch assembly at
the rear of the tractor. This pin or ball is raised and lowered by
the tractor's internal hydraulics. The whole arrangement is
referred to as an hydraulic pickup hitch.
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ltem Drawing Item Specification Justification and remarks
No Nos
10b 76 Hitch pin:  Pin diameter 40 mm. This option is cheap to produce and requires less engineering
Pin length 135 mm with 10 mm 45° chamfer at than the ball and socket.
top end. :
Wear washer from 10 mm thick mild steel with Itis also easy to use.
50 mm diameter hole.
10c 75 Hitch ball:  Ball diameter 80 mm. This is the preferred option since it results in minimal wear, and
less shock.
To be made from forged cast steel. The ball and socket arrangement provides very good articul-ation
with a 50 per cent contact area between trailer and hitch.
11 Tractor: 1 Power: between 60 and 65 hp (note that Tractors of 60 to 65 horsepower are readily available, and their

effective power declines with altitude, e.g. at
1500m (5000ft) a tractor will have lost 20% of
its power).

Drive: two-wheel drive.
Wheel rims: heavy duty.
Tyres: industrial grade.

g b~ W N

Supplier: to have a significant market share in
the country.

6 Make and model: see next page.

cost is relatively modest.

For mountainous terrain, the power needs to be increased to
between 65 and 80 horsepower.

Four-wheel drive is unnecessary; two-wheel drive is cheaper.

Heavy duty wheel rims are necessary to support sustained
heavy working conditions.

Industrial grade tyres have a longer working life and are therefore
more cost effective.

A supplier with a significant market share is more likely to have
an adequate supply of spare parts, and to be able to carry out
effective servicing and repairs.

To improve traction and stability, weights can be added to the
front of the tractor.

If a PTO shatft is fitted to the tractor, it is better to remove it.




Tractor makes and models

The following makes and models of tractor are known to be
compatible with the heavy duty hitch described in this
document. They all have two-wheel drive.

Case International Harvester

Model Horsepower  Notes

CIH 3220 54 3-cylinder

CH 79 4-cylinder

Ford

Model Horsepower  Notes

4135 55

5030 68/75 68hp is of European origin
75hp is of Brazilian origin

5640 80

Landini

Model Horsepower  Notes

5860 52

6860 68

7860 78

Massey Ferguson

Model Horsepower  Notes
MF 261 60
MF 285S 75
MF 390 86
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Procurement procedure

One of the problems encountered with previous trailers was
the use of unsuitable materials. Another was poor
workmanship in manufacturing, especially welding. What is
of prime importance in the procuring of equipment is that
the supplier selected is capable of delivering quality goods.
Secondly, clear and concise specifications should be supplied
to the manufacturer or supplier. Thirdly, during the
manufacturing process there should be constant monitoring
of work in progress by the client's representative. During
this monitoring process, special attention should be paid to
such items as quality of material, welds, and adherence to
specifications.

Below is a suggestion for the steps to be followed in
awarding and supervising a contract for the manufacture of
trailers.

1 Premises: The tenderers shall give the following
information regarding their premises as
proof that they shall be able to cope with
the production schedule:

allocation of workshop space

allocation of workshop personnel and
their qualifications

allocation of workshop equipment &
tools

availability of materials.

The premises shall be made open for
appointed client staff, before awarding of
the tender, to ascertain the suitability of
the premises; and after the tender is
awarded, for continual inspection of work
in progress to avoid repeat jobs which
would have otherwise been detected later

2 Quality Control:  The tenderers shall pay careful attention
to quality control, in particular to:

welds concealed by subsequent
assembly

use of unsuitable materials

variation from the specifications.
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3 Delivery:

Payment shall be initiated after the
delivery of every four trailers to the client.
Spares shall be delivered at the same
time as the trailers (these include four
extra rims, four extra stub axles and eight
extra towing eyes).

Delivery Schedule:

The first four trailers shall be delivered 60
days after receipt of order. A minimum
production output of four trailers per week
shall be expected.

The first four trailers delivered shall be
tested in the field. After completion of the
tests the supplier will inspect these trailers
together with appointed personnel from
the client and decide on any
improvements or modifications.

After delivery, trailers shall be monitored
during an agreed running-in period.

4  Registration:

The supplier shall be responsible for all
registration (and fees).

5 Warranty:

The tenderer shall indicate the length of
warranty period from the date of delivery.

6 Costs:

Prices quoted must indicate:
VAT and Duty paid

VAT and Duty exempt.

7 Contract:

The contract shall be valid for a minimum
of one year.
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Design drawings

1 Trailer side elevation

2  Trailer front elevation

3  Trailer rear elevation

4  Trailer top view

5 Trailer side cross section

5A Trailer bucket edge reinforcement
5B Trailer draw bar

5C Trailer axle assembly

5D Trailer bucket configuration

6  Trailer frame detail

7.1 Hitch side elevation

7.2 Hitch attaching points

7.3 Hitch in locked position

7.4 Hitch in unlocked position

7.5 Hitch ball and socket assembly

7.6 Hitch eye and pin assembly

8 Cross-section of a typical wheel hub assembly

NB These drawings are dimensionally correct, but are not
drawn to any particular scale.
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8 Cross-section of a typical wheel hub assembly (in expanded view)
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Stub axle
Wheel stud
Wheel nut

Oil seal
Outer bearing
Inner bearing
Axle nut

Split pin
Grease cap

Hub
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