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ABSTRACT

This project arose due to the need for rationalisation and a 
medium to long term strategy for materials handling at Standard 

Telephones and Cables, (S.T.C.) Cable Products Division, Newport. 

The project was initiated through a teaching company programme 

set up by The Polytechnic of Wales and S.T.C. The objective was 
to minimise the cost and complexity of the handling systems by 
means of individually cost effective sub-projects, tackled with 

flexibility and the overall strategy maintained throughout.

The first phase of the project was to prepare a data base of 
materials handling statistics gathered from departmental records, 

and where possible from the Company's four year business plan. 
All departments were analysed, encompassing raw materials, work 

in progress, finished goods and scrap clearance.

The second phase of the project was the rationalisation of internal 

transport, which consisted mainly of fork lift trucks. Various 

alternative methods of handling and storage were analysed, 

including pneumatic, floor and overhead conveying: cranes; 

automated storage and retrieval systems; and automated guided 

vehicles. However, the fork lift truck was found to be the most 

flexible and effective medium ten? solution under S.T.C.'s present 

circumstances with pending business and consequent method changes. 

The fork lift truck analyses determined the number and capacity 

mix, (by means of analytical and simulation techniques) methods of 

acquisition, choise of suppler, mode of operation and financial 

analysis (discounted cash flow) over the planned period.

The recommendations were :- A four year rental contract with full 

contract maintenance included. The current feet of 42 trucks to 

be reduced to 27, inclusive of 12 new trucks rented from Lansing 

Bagnall. 11 of these to be electric, with 1 diesel for outdoors at 

a total net cost of approximately £200,000. Gradual replacement of 

the older trucks, 3 each year, to update the total fleet by the end 

of the planned period: costing approximately f90,000 per annum. 

Further work necessary to minimise costs and progress the aim of 

producing a fully integrated handling system, is discussed in the 

conclusions.
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CHAPTER 1 

INTRODUCTION (GENERAL)

In order to provide a background to the materials handling 
project work herein a brief description of the Teaching 
Company Scheme, the company involved and how materials 
handling has evolved within it is presented below as at July 
1982.

1.1 TEACHING COMPANY SCHEME

Funded by the Science and Engineering Research Council and the 
Department of Industry, the Teaching Company Scheme was 

established some six years ago to develop active partnerships 
between academic institutions and manufacturing industry. 

These partnerships are called programmes and associates are 
appointed to act as catalysts between industry and academia 
helping to solve industrial problems while furthering both 

parties in the appreciation of each others problems. Each 
programme is of two years duration for the associates who work 
on one or more projects gaining valuable project and general 

industrial experience.

In July 1982 there were more than fifty programmes in operation 
in the United Kingdom. The Polytechnic of Wales in Treforest and 

Standard Telephones and Cables in Newport was one such Teaching 
Company Programme which was set up in 1980. Two associates 

were appointed in July/August of that year, the author being 

one.

The programme received the full co-operation of both parties 
from the General Manager Mr. F. Mann in Standard Telephones and 

Cables to Deputy Director Dr. F. J. Hybart and The Dean of the 
Faculty of Engineering and Head of the Department of Electrical 

and Electronic Engineering Mr. G. H. Thompson.



Regular reviews at Management Committee Meetings were 
conducted on a three monthly basis; these acted as a progress 
reporting session for the associates. The aforementioned 
people together with other representatives of both parties 
were present as a part of the Teaching Company Management 
Committee.

The associates have both an academic and industrial supervisor 
which ensures that work carried out is both technically sound 
and follows the direction and timescales desired by the 
Company.

1.2 THE FORMATION OF STANDARD TELEPHONES AND CABLES

The history of Telecommunications as we know it started with 

the invention of the telephone by Alexander Graham Bell in 

1876. This led to the formation of the Bell Telephone 

Association in 1877.

In 1882 the Western Electric Company which was an amalgamation 

of firms including the Western Union Telegraph Co., obtained 

the sole manufacturing rights of the American Bell Telephone 

Company (later to become American Telephone and Telegraph 

Company). Also in 1882 Western Electric sent an American 

engineer Francis Welles to Europe, where he set up the Bell 

Telephone Manufacturing Company in Antwerp.

A year later Welles appointed J.E.Kingsbury as Western 

Electric's agent in England and an office was opened in 

Moorgate with a staff of three. During its first few years it 

acted as a selling organisation for factories in Chicago, 

Antwerp, Paris and Berlin, but with increasing sales it 

eventually became necessary to have a manufacturing plant in 

this country. To this end the company purchased the 

Fowler-Waring Cable Company at North Woolwich in 1897.
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Two years later the factory was destroyed by fire and the 
opportunity was taken to rebuild the factory on more modern 
lines, consequently, in 1910 the Western Electric Co. in London 
was formed into a separate English company.

In 1920, Sosthenes Behn founded the International Telephone and 
Telegraph Corporation with the purpose of developing the 
telephone industry in Europe. Shortly afterwards on 
30th September,1925, The International Telephone and Telegraph 
Corporation purchased all Western Electric's European 
manufacturing and research facilities. To avoid confusion the 
name of the Western Electric Company in England was changed to 
Standard Telephones and Cables Limited.

1.3 AN INTRODUCTION TO STANDARD TELEPHONES AND CABLES

Although many people will be familiar with the name of 
Standard Telephones and Cables, they are possibly unaware of 
the extent of the Company's involvement in telecomrnunications. 
The Company is one of the world's largest concerns involved 
in the manufacture of communications equipment and employs 
42,000 people at 22 major manufacturing locations in the British 
Isles, together with a number of smaller works and offices.

The main businesses of the Company are its telephone switching 
operation, undersea telephone cable systems, transmission 
systems, the manufacture of telephone and communications cable 
and the production of specialised electronic equipment, 
including complete exchanges and their installation.

-3-



1.4 THE CABLE PRODUCTS DIVISION - NEWPORT

1.4.1 GENERAL

The Cable Products Division (C.P.D.) in Newport covers a total 
area of approximately 44,400 square metres and employs around 950 
people involved in accounting, administration, engineering, 
quality, marketing, production, purchasing, supply and site 
services. This Division is concerned with.the manufacture of 
a range of: communications, industrial, and specialist 
cables, for customers around the world.

1.4.2 ORGANISATION

The main volume of Cable Products Division business is in
telephone cable which is of standard manufacturing
specification, and shows low profitability. Hydrospace
cable is high technology, shows high profitability but is currently
low volume as is optical cable, which is gaining ground in
the replacement of conventional telephone cable, but still under
development for the replacement of all cable types. 1982 sales
figures show that Cable Products Division export 17% of their
business and produce 83% for the Home market.

The Newport factory can be considered as three distinct 
production facilities:- Telephone Cable; Hydrospace Cable; and 
Optical Cable.

Tel e_p hon e_C able

Telephone Cable (conventional copper and aluminium cable for 
telecommunications) is by far the major portion of the 
business by value and physical space requirements. (85% by 
value, 77% by area) Telephone Cable production is standard and 
conducive to a dedicated handling system encompassing the 
complete product range.
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The Hydrospace workload and range of products is continually 
changing; the wide variety of specifications and technical 
complexity encountered, requires a high decree of materials 
handling system flexibility. This set-up is not conducive to 
a dedicated handling system for the Division as a whole hut 
does reauire much smaller dedicated handling systems for 
certain products within the Division.

Optical Cables is a relatively small division with only two 
production machines currently on site. It does not take much 
imagination, however, to realise the potential for Optical 
Cables in the future of communications. The present, facility 
for Optical Cable production is under improvement and is to be 
incorporated into the main production area with four 
production machines to its credit. (Planned completion 

December 1982).



CHAPTER 2

MATERIALS HANDLING 

2.1 GENERAL

The future of any company lies in the efficient and cost 
effective:

a) Manufacture of present day requirements and

b) Adaptation to change and implementation of new 
technology.

Cable manufacture is capital intensive. Labour is 
principally utilised in setting up, machine monitoring and 
materials handling. With the increasing introduction of 
automated process equipment and improved production 
scheduling techniques, materials handling is becoming a 
more significant cost activity in terms of labour 
utilisation. "The major, untapped source of savings in the 
business system still lies in the cost of handling through 
processing and distribution." SIMS.E.R (1)

The field of materials handling is a broad segment of 
industrial engineering, it includes problems related to 
plant layout, storage, mechanical equipment design, 
automation, management, production control, industrial 
relations, cost reduction and many more. This is highlighted 
in (3) and (55)

Standard Telephones and Cables has, in the past, seen the 
piece-meal growth of materials handling without an overall 
long term strategy. This has arisen due to the 
organisational structure within Standard Telephones and 
Cables. (S.T.C.).
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No position in the structure exists for a materials handling 
engineer or for the scope of materials handling to be covered 
by a materials manager. As a result, the problems now associated 
with interfacing a variety of handling methods and machine input/ 
output stations results in a labour intensive system with a mixture 
of materials handling equipment. Sims E.R. aptly sums up this 
situation in the following extract:

"The importance of soundly engineered and planned production 
processes is accepted without question, yet the means and methods of 
achieving process to process flow, marshalling and storage, whilst 
of equal importance has not received the attention or investment 
warrranted. In general, in-plant materials handling, inter-plant 
transportation, warehousing, shipping and receiving have been 
ommited from management 's cost reduction efforts. One reason for 
these omissions can be found in the nature of cost accounting 
systems. Materials handling costs are generally included in 
indirect labour charges while manufacturing costs are segregated in 
the accounting system. This failure to identify the large segment 
of labour costs attributable to materials handling has hidden its 
effect from management."

Because materials handling (manual in particular) is non-productive 
adding only cost and not value, the objective should be to eliminate 
it. However, this would imply the need for continuous flow line 
production which is not practical while STC (CPD) provide the market 
with a wide variety of cables for a wide variety of applications and 
conditions. Materials handling will therefore play an important 
role in the efficiency with which the plant transforms input into 
output. Throughout the project, the systems approach has been 
followed and has been defined by Sims E.R. as:

"The analysis of functional business problems on the bases of the 
total economics and logistics of the industry or company being 
examined. In other words the organisation as a whole must be 
studied and materials handling system design, engineered as a plan 
to fit future business changes, thereby being a total integrated 

system and not a piece meal evolution of departmental 

optimisations."
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S.T.C. became aware of the piecemeal growth of Us facilities 
in the early 1970 %. The original S.T.C. cable making factory in 
Woolwich was soon to close down with much of the plant and 
equipment to be transferred to Newport. Therefore, plans were 
prepared for improved factory layout encompassing the expected 
equipment transfer. In 1978, a major rationalisation of facilities 
was completed in which machines were arranged to enhance good 
work flow from receiving to shipping. However, the long standing 
problem which was not resolved during rationalisation and which 
has gradually worsened to the present day, is that associated 
with the means and space required for transporting, storing 
and marshalling work between processes. It is for this reason 
that this project entitled "Materials Handling" originated.

2.2 OBJECTIVE

To minimise the cost and complexity of the materials handling 

systems at the cable products division (C.P.D.) Newport. 

The aim being to produce recommendations for a fully integrated 

handling system for the site as a whole, accomplished by means 

of inter-related individually cost-effective sub-projects; each 

of these to be tackled with flexibility and an overall strategy 

maintained throughout.

2.3 PROCEDURE

Methods of analysis were reviewed which included the use of 
the computer (1)(2)(27) and (55). The initial method adopted, 
the P.Q.R.S.T. approach (Product, Quantity, Routing, Services and 
Time.) is explained in the Management Services Publication - An 
Algorithmic Approach to Materials Handling (5). This can be seen 
in the examples of detailed analysis sheets Tables 5,6 & 7 Pages 
33,34 & 37. To begin, the factory layout was analysed in depth to 
assess the current and possible future methods of handling and 
storage. Some of the methods of layout planning analysed were:



a) The computer, indicated by R.J. Heisterberg (54) and D.L. Kelly 
(53) with further details illustrated in (51) and (52):

b) Modelling using miniature Lego and a magnetic board with 
magnetic cards (8).

With consideration for cost and time, the latter was adopted to 
experiment with layouts when investigating new methods of storage 
and handling - ref. Appendix 10.

Each stage in the handling system was analysed and assessed for 
possible improvements (1) and (55) such as:

a) Elimination of a particular handling method/procedure.

b) Increased effeiciency by alternative handling methods.

c) Increased efficiency by better use of existing equipment 
and methods.

Some of the methods assessed included: conveyors (42)(43)(50) and
(43) for transportation of reels; floor and overhead conveyors, 

including computer control (48) and (49). There were many details 

which had to be investigated due to the space limitations,
(44)(45) and (46). Conveying was also analysed with respect to 
plastic compound handling, in this case pneumatic handling was well 

described by Simms E.R. (1). Further details were noted in (34) 
(35)(39)(40) and (41), again detail was necessary due to the initial 

capital expenditure and short payback periods required, (32)(36) 
and (38). Less expensive methods of plastic granulate movement 

were studied including mini bulk and container packaging, (33) and 

(37). Driverless trucks and automatically guided vehicles were 

another interesting alternative to the present fork lift truck 

service, (25)(47) and (56).
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Another interesting option was computer controlled cranes for 
handling and storage of heavier drums in an organised fashion (26). 
This concept was noted on a visit by the author to Nokia machine 
manufacturer and cable makers in Finland, together with their 
automatic storage and retrieval systems for reels. Various methods 
of central storage with manual and automatic input/output was 
investigated (4)(6)(31) and (55).

It was appreciated at this stage that by improving the handling 
methods in each area individually, using some of the methods 
suggested above, the piecemeal growth of materials handling would 
continue with no overall strategy and an inflexible system with 
interfacing problems between equipment, departments and people 
would result. Therefore, the fork lift truck should be the base 
of Newport's flexible handling facility and remain until further 
detailed work and an ultimate strategic plan could be formalised.

Fork lift trucks were analysed in depth from design and types 
available (15)(17)(18)(19) and (21) through economics and 
methods of propulsion (11)(12)(13)(22)(23) and (24) to 
human aspects (14) and the details of truck/job suitablility and 
fitness for purpose (16)(20) and (29).

Simulation was again investigated for truck movements and 
organisation, some very useful papers were found relating to 
computer simulation of fork lift trucks (26)(27) and (28).

During these investigations and analyses, cost justification was 
inevitable. Discounted cash flow was considered to be the most 
realistic and acceptable method of calculation. Michael Bromwich, 
(9) and a Polytechnic of Wales publication (10) proved sound 
references for this purpose.

Finally, good use was made of the Institution of Production 
Engineers publication (8) throughout this thesis, not only for 
methods of analyses and recording, but also for presentation 
techniques.
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CHAPTER 3 

THE NEWPORT PLANT

3.1 GENERAL

The range of possible cable types which can be manufactured at 

the cable products division Newport is vast but Table 1, page 16 
illustrates the major types. A typical trunk quad cable is 

illustrated in Plate 1 page 15, which shows the groups of cores 

individually wound with identification tapes, stranded together 

to give the total number of pairs required. Also visible is the 

paper insulating tape, polythene coated aluminium for screening and 

outer polythylene jacket. A typical distribution cable 

specification and production edit (or routing layout) are available 

on request. These documents together with Figures 1 and 2 

pages 17 and 18, provide a brief overview of the current situation. 

A detailed description of procedures involved in producing a cable 

is laid out below 3.2. A photograph taken of the factory layout, 

produced using a magnetic display board with magnetic card cut to 

scale to represent equipment is illustrated in Plate 2, Appendix 10 

With reference to all the above information, the scene is now set 

to investigate and discuss the materials handling problems.

3.2 CABLE PROCESS DESCRIPTION (TELEPHONE CABLE ONLY)

(ref. Fig. 1 page 17, factory layout by letter representation)

A. S.T.C. takes delivery of 8mm diameter copper rod by packs 

into the receiving department (K) . When inspected it is 

stored behind the rod breakdown machines (J).

B. The rod breakdown machines draw the rod down to 2.5mm 

diam. onto internal packs.
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C. Options are then available as follows:

1. Tinning (J)

2. Secondary drawing within wire drawing (J)

3. Transport to insulation machines (J)

If tinned, then secondary drawing is adopted before delivery 

on reels to insulation (J).

If secondary drawing only is adopted within wire drawing, 

it is to optiirise schedules during capacity mix problems, 

or to manufacture fine wire: in this case further fine wire 

drawing machines are used (J).

D. The wire in packs, delivered to insulation (Point 3 above) is 

further drawn and insulated on combined insulation/drawing 

machines (tandem lines) down to 0.3 - 0.9mm dia. 

excluding insulation. The wire already secondary drawn, 

whether tinned or not, (Points 2 and 3 above) is insulated 

on insulation machines only (mono lines).

E. Once insulated, the single core, in one of ten possible colours, 

is handled on small plastic reels (or bobbins-10"xl6"dia.) and 

stored on stillages. These stillages are the means of 

transport fc>" bobbins until the cores are laid into cables; 

they take up to 8 bobbins and are stackable up to 4 high.

F. Stillages a^e taken from insulation to twinning (J) or quadding 

(0) so that the single cores can be twisted together as pairs 

or as quads. (Mostly pairs). Pairs are made up to a standard 

colour code for various size cables.

G. The pairs and quads are also handled on small plastic bobbins 

and stored on stillages. 100% inspection is conducted at this 

stage (J).

H. The pairs/ouads are now marshalled, stillages are stacked in 

available spaces to await full sets of the right colours and 

sizes.
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I. When sets are ready and they are next in the queue, the 
pairs or quads are laid up into cables using one of two 
stranding techniques: (concentric stranding) or (drum 
twisting) (I).

J. In concentric stranding, all supply bobbins rotate
concentrically around the centre cable axis, the take up 
drum does not turn about the cable axis. (I) 
In drum twisting, as the name suggests, all supply bobbin - 
positions are fixed and the take up drum rotates about 
the cable axis. (I)

K. In many cases where large cables are required, groups are 
laid up as above and then the groups themselves are processed 
through a larger drum twister, (up to 4,800 pairs). (I)

L. The cables, now on metal process drums of many different 
shapes and sizes are again 100* tested and marshalled in 
queues to await sheathing (H). If the cable fails test, it 
is transported to rewind and repair (C).

M. Sheathing machines are a large capacity insulation machine 
and can put a plastic jacket over the many different cable 
sizes. When processed through sheathing the cable can be 
completed (final sheath) or ready for further processing 
(initial/inner sheath) (G & H). If inner sheath, then:

1. Armouring - where tapes (paper, metal or wires - steel or 
nylon) are used either for screening or protection from 

damage, or for strength. (B)

2. Braiding - A form of armouring. (D) Once the inner -
sheathed cable has been armoured etc., it will come back to 
the queue awaiting final sheathing. (H)
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N. After final sheathing (currently onto metal process drums) the 
finished cable would go for final inspection (E) (if required 
in the batch sampling schedule) and/or the cable is cut 
(if required) and rewound onto wooden shipping drums. (E) 
Again, if the cable is found to be faulty during this period it 
is sent to rewind and repair (C).

0. At this stage the cables await battening (E) ready for shipping 
(F) or storage (outside).
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PLATE 1.

TYPICAL TRUNK-QUAD CABLE
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TABLE 1

MAIN TELEPHONE CABLE TYPES

DESCRIPTION CONSTRUCTION APPLICATION

UNIT TWIN POLYETHYLENE INSULATED PLAIN 
COPPER WIRE CORES TWINNED 
AND BUNCHED IN: 
25,50 & 100 PAIR UNITS 
POLYETHYLENE/ALUMINIUM TAPE 
SCREEN, BLACK POLYETHYLENE 
SHEATH. 100 PAIR TO 4800 PAIR

EXCHANGE TO
SUBSCRIBER
JUNCTION

DISTRIBUTION POLYETHYLENE INSULATED PLAIN 
COPPER WIRE CORES TWINNED AND 
CONCENTRICALLY STRANDED. 
BLACK POLYETHYLENE SHEATH. 
5 PAIR TO 100 PAIR.

SUBSCRIBER 
JUNCTION TO 
SUBSCRIBER 
TELEPHONE

CATENARY (ASSC) AS DISTRIBUTION CABLE BUT 
WITH STRANDED GALVANISED 
STEEL WIRE STRAIN MEMBER

AERIAL 
SUBSCRIBER

TRUNK QUAD CELLULAR POLYETHYLENE 
INSULATION, QUADDED, 
CONCENTRIC STRANDED, PAPER 
TAPE, POLYETHYLENE/ALUMINIUM 
TAPE SCREEN, BLACK POLY 
ETHYLENE SHEATH, 1 QUAD TO
520 QUAD

INTER-EXCHANGE 
TRUNK ROUTES 
USED FOR 
MULTIPLEXED 
CALLS
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FIG. 1

ACTUAL FACTORY LAYOUT BY LETTER REPRESENTATION
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FIG. 2

RAW MATERIAL & U.I.P. FLOW (SIMPLIFIED)

Copper & Aluminium 
by F.L.T.
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DRAWING
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By F.L.T.

All
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materials
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By F.L.T. 10"xl6" bobbins

TWINNING 
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STRANDING

Jl

by F.L.T.

STORES

By F.L.T.
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Polypropylene Binders etc. 
Petroleum Jelly.

By F.L.T. STEEL CABLE DRUMS

_y

SHEATH 
(Inner)
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j DRUMS
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PE/AL Laminates.

STEEL CABLE DRUMS
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SHEATH 
(Outer)
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By F.L.T.

SHIP 
REDRUM

'-- WOODEN 
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CHAPTER 4 

BASE DATA STUDY 

4.1 INTRODUCTION

The first phase of the project was to analyse the time taken for 
handling and movement of materials through the factory. The 
Company's 4 year business plan (1980-84) containing a cable sample 
breakdown for the first year; an example of which is shown in 
Appendix 1, and historical records were used to calculate the 
material handling statistics for 1980. Mechanical handling and 
manual handling distances and times were separated to illustrate 
more clearly, the scope and direction of possible savings. 
Included in this thesis are mechanical handling analyses only, as 
all manual handling was carried out by machine operators as inside 
cycle time. The manual handling analysis was retained for future 
projects, in particular, automated storage and retrieval.

To put materials handling at S.T.C.into context, from approximately 
2000 products live at any one time, and a total product range of 
approximately 5000, a few of the most common cable spesifications 
varying in machine usage and routing were chosen. These were 
analysed in detail to estimate the ratio of time spent handling to 
time spent manufacturing: The result was approximately 10%. 
Analysis sheets are shown in Appendix 2.

To appreciate the complexity and problems associated with the 
present materials handling systems, an in depth investigation 
into product flow, volume, routing and methods of handling was 
undertaken. The aim was to achieve a detailed package of statistics 
which would provide the base data for further projects. The 
investigation was divided into four distinct parts:-

1. Raw materials.
2. Work in progress (W.I.P.).
3. Final operations.
4. Scrap clearance.
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Results calculated from the Company 's 4 year business plan were 
compared with information collected from Departmental 
records/log books to verify the accuracy of the plan for 
forecasting future years materials handling levels. Block diagrams 
showing the process of actual and theoretical information 
retrieval are illustrated in figs. 3 and 4 Pages 21 I 22 below, and 
are explained as follows:

Actual information was calculated as follows:

Daily entries of actual products moved, or manufactured and 
subsequently moved, were extracted from departmental/machine loo- 
books. Actual mater-; a 1 flow/throughput was therefore calculated 
by transforming all figures to the same time base (i.e. whatever 
the period of analysis short, or long depending upon availability 
and validity of records, each was averaged to provide the movement 
per shift or day). Distances were calculated by pedometer for 
all possible transportation routes and the time taken was arrived 
at by studying the methods of movement and estimated handling 
speed.

Theoretical information was calculated as follows:

A list was made of an the cable specifications on the cable 
sample breakdown together with total predicted order nuantit^es. 
Using the layouts (routing masters) for each specification, 
the materials, standard ^engths, reels/drums and preferred 
machines were noted. Giver the standard length corresponding 
to a particular reel /drum size and the total order Quantity, 
the number of ree^/drums per order coiHd be calculated. 
Again all movement, distance, and time information was similar 
to the actual information retrieval method previously described. 
Because analysis of the cable sample breakdown covers one year, 
without any indication of peaks and troughs in demand through 
that year, the total number of shifts worked per year was 
used to calculate an average throughput and conseauently time 
for movement of reels/drums per shift. This explanation wMl 
become clear with reference to an example of the detailed analysis 
illustrated in Table 5, Page 33.
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FIG. 3

PROCESS OF ACTUAL INrORMATlON RETRIEVAL

DEPARTMENT/MACHINE 
LOG BOOKS*

DAILY ENTRIES

RAW MATERIALS
A PRODUCT QTY'S

/THROUGHPUT (DEPTS)
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(M/C'S)

MOVEMENT INTO
TROM 

PLANT LAYOUT*
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[ I ACTUAL

C j CALCULATIO',5

MOVEMENT 
METHODS
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IS THE TEXT.

MOVEMEM 
A TIME TAKEN 
FOR PERIOD
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FIG. 4

PROCESS ar THEORETICAL INTURHATIDN RETRIEVAL

BUDGET OR CABLE SAMPLE BREAKDOWN*

i

LIST or
SPECIFICATIONS

AND TOTAL 
QUANTITIES

INDIVIDUAL SnrCiriCAJIUN PHOCESS 
LAYOUIS/ROUTING CHARTS, GIVING 
STANDARD OH ENGINEERED LENGTHS

MOVEMENT JNr ORMATlUN

rnon
PLAN1 LA'lOUl'
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4.2 ANALYSIS

The four areas stated previously: Raw materials; work in 
progress; finished goods and scrap clearance, were analysed as 
follows: ref. Factory Layout and Simplified materials flow 
diagram Figs. 1 and 2 reproduced on Pages 24 4 25.

Raw materials encompassed mainly receiving, wire drawing and stores 
movements calculated from historical documents (log book entries).

Work in process encompassed insulation; twinning and quadding; 
stranding; sheathing and armouring; TXE 4 connectorisation area; 
test and repair; rewinding; final test, and battening. W.I.P. 
calculations were covered by both the 4 year Business Plan/cable 
sample breakdown -(Theoretical Analysis) and, Historical Records - 
log book entries - (actual analysis) and compared to achieve 
confidence limits for future use of the Business Plan.

Finished Goods included the drum and case shop work and covered 

all material transported from battening outdoors for shipment or 

storage. These movements were calculated from historical data 

(departmental records) - actual analysis.

Scrap clearance covered the scrap stores internal work and the pick 

up points around the factory in all departments, again, movements 

were calculated from historical data (log book entries) - actual 

analysis.

As described in the previous pages, distance measurement was 

calculated using a pedometer and the number of movements multiplied 

by distances was converted into time taken by material movement 

method analysis. In the case of manual movement, analytical 

estimating was the basis for calculations, and in the case of 

mechanical equipment, i.e. fork lift trucks - (F.L.T.) operational 

data was obtained from the National Materials Handling Centre. - 

ref. Appendix 3.
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FIG. 1

ACTUAL FACTORY LAYOUT BY LETTER REPRESENTATION
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FIG. 2

RAH MATERIAL 6 M.I.P. FLOW (SIMPLIFIED)
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4.2.1 RAW MATERIALS

Handling was carried out totally by fork lift trucks and was 
analysed using historic records for number of movements per unit 
time, distances travelled and thus the time taken; an example of 
the detailed analyses is shown in Tables 2, 3 and 4, Pages 27, 28 
& 29 below.

Receiving was analysed over a 19 day period and the total 
materials throughput was tabulated - Table 2, to illustrate the 
item, its weight, the number of journeys required to complete 
movement of that item and the routing - ref. Fig. 1, Page 24.

The stores was analysed in exactly the same way using departmental 
log book entries and over a similar period.
An analysis was also carried out using the information available 
from Production Control (stock record card movements over a much 
longer period, 203 working days) in order to confirm that the 
above sample period was representative. The result is illustrated 
in Table 3, Page 28.

Calculating the time taken for mechanical movement by fork lift 
trucks, Table 4, was achieved by separating out all the elements 

within a journey for which there are known speeds/times (i.e. 

stop starts, straight travel, 90 bends, lift and lower etc.).

4.2.1.1 Results

Total time taken for movement through receiving mainly to stores 

was 2.2 hours per day.

Total number of trips made from stores to all parts of the factory 

per day: (By departmental log sample) 31, (By production control 

stock records) 33, with a total time taken of 2.5 hours per day. 

This comparison is quite acceptable considering that the production 

control sample is taken over 203 working days while the 

departmental log book sample is taken over 1 month.
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TABLE 2

RECEIVING DEPT MATERIAL MOVEMENT

DESCRIPTION

Aluminium foil
Lubricant
Equipment

Copper rod
Electrical supplies

Compound
Acid
Machine parts
Flanges
End weld
Sockets
Parts
Rewind line

Binder tape

Paper tape

Galv wire

Stapling equipment

Seals
Coils
Harness assemblies
Liquid

Galv wire

Power cable
Nylon
Outlets

(SUMMARY

WEIGHT

450 Kg

180 Kg x 12

50 Kg
8473 Kg

1500 Kg

14 x 14 Kg

100 Kg
4000 Kg

1500 Kp

145 Kg
200 Kg

100 Kg
2000 Kg

57 Kg
100 Kg

1990 Kg

100 Kg

76 Kg

178 Kg

100 Kg

100 Kg

728 Kg

280 Kg

466 Kg

1000 Kg

SHEET)

NO. OF

JOURNEYS

1
12

1

6

2
1

]

1
5

1

J

1

1

1

1

1

1

1

2

1

2

2

1

1

1

LOCATION

(BY CODE

K -

K -
K -

K -

K -

K -

K -

K -

F -

K -

K -

K -

F -

K -

K -

K -

K -

K -

K -

K -

K -

K -

K -

K -

K -

REF.)

J

J

0

J
M

J

Q
B

F

J

J

H

E

J

J

J

J

J

J

J

J

J

J

J

D
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TABLE 3
STORES MATERIAL MOVEMENT

(SUMMARY SHEET)

MATL
DESCRIPTION

Chip flanges
Stranded wire
Aluminium foil
Tinned copper wire
1.5 mm P.V.C. string
0.5 mm T.C.W.

Paper tape
Amp. housing blocks
Cream compound
P.V.C. (S.F.2.)
Schulmans
We! vie
I.C.I. Black
BXL Poly
BXL Poly
Aluminium foil
2.252 Al . wire
Plywood flanges

WEIGHT/
QTY.

500 Kgs
1,140 Kgs

126 Kgs
64 Kgs

7,500 mts
420 Kgs

18 Kgs
10,000
2,000 Kgs
3,000 Kgs
2,000 Kgs
1,000 Kgs
1,000 Kgs
2,000 Kgs
1,000 Kgs

84 Kgs
684 Kgs
200

DESTINATION
(BY CODE

J -
J -
J -
J -
J -
J -
J -
J -
J -
J -
J -
J -
J -
J -
J -
K -
J -
J -

REF.)

E
G
H
B
I
J
J
D
G
J
H
G
G
H
M

H

J

E

NO. OF
JOURNEYS

1
1
1
1
1
1
1
i

2
3
2
1
1

2
1
1
2
1
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TABLE 4

RAW MATERIALS DISTANCE AND TIME STUDY

(SUMMARY SHEET)

(Routing K - J)

Element of Journey Number of Journeys Speed and Time 
and Distances

Av. circuit distance 102m
Total no. of journeys 611
Total straight distance
travelled 62,322m
Truck data
Total straight travel time
Av. no. of 90 turns at speed 6

Total turns at speed 3666

Truck data turns

Total time for turns

Stop/starts per journey 4

Total stop/starts
(i.e. accn./decn.) 2444

Truck data accn./decn.

Total time (accn./decn.)
No. of lift/lower and turn

through 90 ready for straight

travel (Off loading at start
of journey 5') 600

Total time
(Drop to floor at end of
journey 1' )
Total time
Total time for K - J movement

over the 1 month sample period.

2.0 m/sec. 
8.7 hours

0.047 min/turn 
2.87 hours

0.06 min per occasion 
2.4 hours

0.4 min per occasion 
= 4 hours.

0.3 min per occasion 
= 3 hours.

21 hours
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4.2.2 WORK IN PROCESS (W.I.P.)

The Departments involved in processing the raw materials into 
finished goods were mentioned in the previous pages and cover 
from wire drawing to battening.

All of these department's mechanical movements are again carried 
out by fork lift trucks, therefore the previous analysis methods 
were adopted.

4.2.2.1 Wire Drawing Results

Copper and aluminium are the input materials to the wire drawing 
area. Historical results, i.e. actual usage; and theoretical 
results, i.e. Business Plan calculations, were compared as shown 
below:

1 MATERIAL 

1

1

1

1

1 COPPER

1 ALUMINIUM

1

1

1

1

1 COPPER

1 ALUMINIUM

USAGE 

(Te)

AV.WT/UNIT 
(Te)

PERIOD TAKEN

(Actual Usage)

4029

150

3.1 /PACK

.128 /REEL

(1980 Budget Cal

4357

65.31

3.1 /PACK

.128 /REEL

203 DAYS

203 DAYS

culations)

230 DAYS
230 DAYS

RESULTANT HAND'G 1 

1

1

1

1

6.4 PACKS/DAY 1

5.8 REELS/DAY 1

1

1

1

1

6.1 PACKS/DAY 1

2.2 REELS/DAY 1

The copper actual and predicted comparison was very close but the 
aluminium comparison was particularly poor which indicated the 

caution needed when using the Business Plan for future predictions. 

The reasons for this difference were:

(1) Copper was quickly replacing aluminium as S.T.C.'s only

telecommunication conductor, faster obviously than predicted 

in the business plan.
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(2) Aluminium that remained in production was ordered in the 

diameter required for the insulation lines and therefore 

did not require wire drawing.

From the above 6.4 packs/day input to wire drawing, normal output 

was achieved with the following split:

6.4 supply packs of copper/day produce 16 internal packs/day. 

75% i.e. 12 of the internal packs are output per day to tandem 

lines. (Combined wire drawing and insulating machines). The 

other 25% i.e. 4 are further worked to produce:

(a) Secondary drawn wire for the mono lines (insulating machines 

only).

(b) Tinned copper wire and fine wire for bunching and stranding.

A breakdown of the throughput capacities within the wire drawing 

section is shown in appendix 5.

The total time spent on the above movement by F.L.T. was:
1.3 hrs./day.

4.2.2.2 Insulation Through To Stranding Results

The areas involved with the movement of insulated core; twin and 

quad i.e. (insulation - twinning/quadding and stranding/lay up) 

were grouped together and analysed for total noventent on 10"x 16" 

bobbins and the time taken.The end result beinq output from 

stranding on drums, in layed up cable form, example sheets are 

included overleaf, Tables 5 and 6 Pages 33 and 34. These detailed 

sheets are the theoretical analysis taken from the 1980 cable 

sample breakdown.
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A flow diagram showing the routing and procedures involved between 
insulation and stranding/lay up is included in fig. 5, Page 35. 

Each handling stage in Fig. 5 was analysed and the total number 
of 10" x 16" bobbin moves per shift from beginning to end was:

778.

These bobbins were transported on stillages by F.L.T. and the 
total time taken for this movement was:

2.05 hrs/day.
However, this time does not include additional marshalling work 
(occasionally undertaken due to lark of space).
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FIG. 5
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4.2.2.3 Stranding Through To Battening Results.

The movement of materials from stranding through to battening was 
carried out by fork lift trucks (F.L.T.) and manual handling, and 
analysed in the same fashion as the previous section (insulation 
through to stranding). An example sheet is included below Table 7 
Page 37. A flow diagram illustrating the routing is also included, 
Fig. 6, Page 38.

Within this area of W.I.P. doubt arose as to the validity of the 

theoretical or predicted throughput and hence materials handling. 

Therefore historical records in the form of machine log books were 

checked for a representative sample of the year, an example sheet 

is illustrated in Table 8 Page 39. The results were compared to 

the budget predictions and are explained as fo"nows:

The result of the budqet./cable sample breakdown analsyis was a 

total of:
49 drum moves per shift.

carried out jointly by F.L.T. and manual handling. The total time 

taken by F.L.T. onlv was:
10.2 hrs/shift. 

Actua"1 number of drums per shift across all stranders:
(15.4) 

Theoretical number of drums per shift across all stranders:
(11.23)

The difference 4.17 drums per shift represented 27% of the actual 

movement which took place. The reasons for this variance and the 

proposed actions are shown in appendix 6.

For the purpose of the Data Base, the stranding through to final 

operations figures will include the 27% variance, i.e. will reflect 

what actually happens and the total moves and time taken will be:

Total drum moves by F.L.T./Shift: 62 

Total time taken: 13.0 hrs.

-36-
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FIG. 6
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TABLE 8

STRANDING (THROUGHPUT)

(SUMMARY SHEET)

(RESULTS TAKEN FROM MACHINE LOG BOOKS OVER A TWO MONTH REPRESENTA

SAMPLE

MACHINE NUMBER

0 4 D T

(7 1 CORTINOVIS)

0 3 S T

(6 BAY CONCENTRIC)

1 2 S T

(126 BOBBIN CONCENTRIC)

0 3 D T

(POURTIER)

0 1 D T

(4 1 CORTINOVIS)

1 2 S T

(12/24 BOBBIN CONCENTRIC)

0 4 S T

(3 BAY CONCENTRIC)

0 2 D T

(5' CORTINOVIS)

TOTALS

OF THE YEAR'S PRODUCTION.)

DRUMS/DAY SHIFTS/DAY

3 1

3 3

3 3

4.4 3

15.7 3

3.8 3

4.8 2

-

37.7 18 M/C

DRUMS/DAY SHIFTS/DAY

DRUMS/SHIFT

3

1

1

1.5

5.2

1.3

2.4

-

15.4

DRUMS/SHIFT

Note: S.T. - Strander

D.T. - Drum Twister
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4.2.3 FINAL OPERATIONS

Final operations encompassed material movement inside and outside 
the factory for marshalling and storage and drum and case shop 
activities. This analysis was taken from historical records, with 
Production Control drafting documents used to obtain the actual 
number of finished cables transported out of the factory. The 
drum size and weight was recorded for later use. Also analysed 
were tri-wall containers which were used for packing short coils 

of cable and connectors. All the movement of finished goods is 
again carried out by F.L.T., and the results were:

102 movements per day.

The time taken was calculated by taking an average circuit distance 
of 800 feet. The total distance travelled was 81,600 feet per day. 
Straight travel time took 3.06 hours.
Stop/starts, 90° turns, and 1*ft/lower added a further 2.74 hrs., 

making a total time of 5.8 hrs/day. This was then increased to 

include loading and unloading lorries:
8 hrs.per day.

4.2.3.1 Drum and Case Shop

Drum and case shcr activities being an integral part of final 

operations were analysed as follows:

Empty shipping druns are transported into the factory from the 

drum and case shop storage area. Log book entries were studied 

for this purpose and t^e results calculated as follows:

Storage to extruders 14 trips/day.

Storage to redrunrn'ng 10 trips/day.

Storage to redrum and extruders 6 trips/day.

Storage to extruder (Hydrospace) 2 trips/day.

Total : 32 trips/day.
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This result is however, only the movement of empty drums into the 

factory. Within the drum and case shop materials handling daily 

routine are e.g. drums to spray booth for painting and stenciling; 

old drums to scrap; drum parts to drum and case shop for drum 
assembly; housekeeping etc.

Grand Total: 104 tr^ps/day.

Distances were measured and calculated as circuit lengths, times 

were calculated using the F.L.T. operational data sheets. The 

different circuits with their varying number of turns, stop starts 

etc. were totalled and resulted in the following:

Straight travel time 2.3 hours.

90° turns 0.67 hours

Lift/lower, etc. 1.4 hours.

Storage and internal housekeeping 2.0 hours.

Total time taken 6.4 hours/day.

4.2.4 SCRAP COLLECTION

A one week study was undertaken to monitor the number of tr-'ps, 

type of work and collection areas in handling scrap from around 

the factory. A small department outside the nain factory building 

handled and accounted for all the scrap collected, and all the 

scrap was handled by fork lift * rucks.

The results of this one week study were as follows:- Ref.Table 9. 

Page 43.
The total number of separate journeys made from .iunk store to 

collection areas within the factory and back was calculated and 

averaged over the five days. The result rounded up, was:
21 trips/day.
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Additional to the above work is the following:

Scrap wire coiled for junking in the main shop, Average movement:

12 trips/day. 
Total circuits are therefore:

33 trips/day.
Approximately 3 lorries were loaded with scrap each week 
and each loading operation took 2 hours. Internal scrap store 
work, i.e. marshalling, feeding coiling and bailing machines, 
weighing etc. took:

2.1 hrs/day. 
This gives an additional fork lift truck work time of:

3.3 hrs/day.

The results summarised are:

Wire basket scrap collection 
Coils of scrap from Hydrospace 
Lorry loading work 
Internal marshalling and weighing

1.5 hours/day. 
1.2 hours/day. 
1.2 hours/day. 
2.1 hours/day.

Total time: 6.0 hours/day.

4.3 SUMMARISING

Within the above analyses, the total movement of work and the 
time taken has been accounted for. The results so far have been 

expressed as either the number of trips or journeys made per day 
or, the amount of material moved per day or shift, the distances 
moved and the time spent on each handling activity.

For the purposes of analyses and justification of further materials 
handling projects, the above data base is now sufficient. Work 

flow routing; procedures; volume; and time taken have been covered.
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TABLE 9

SCRAP COLLECTION MATERIAL MOVEMENT

(SUMMARY SHEET)

DAILY AVERAGE OF WEEKLY TOTALS

MATERIAL TYPE COLLECTION AREA NO. OF
BY

Insulation and twin scrap
Bunched cores
Cable and test ends
Fine wire
Armour wire (galv steel)

CODE

0 -
I -
G -
J -
B -

REF.

M
M
M
M
M

TRIPS

14
1
2
1
3

WEIGHT ALL
LESS THAN
1500 KG

..
ii
ii
n

The circuit distances were calculated by pedometer and, usina the 
operational data the time taken was achieved. Be^ow is an example:

Circu-'t M-I-M Distance
Average number of trips/day
Tota 1 time taken (includes straight travel
90° turns stop starts etc.)

Circuit M-G-M Distance 
Average number of trips/day 
Total time taken

1088
14

50 mins

2240
2

12.70 mins
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CHAPTER 5

INTERNAL TRANSPORT RATIONALISATION 
OPERATIONAL ANALYSIS

5.1 INTRODUCTION

Internal transport within Cable Products Division is solely 
carried out by fork lift trucks of various shapes and sizes, and, 
as mentioned in the previous chapter, is the most economical and 
flexible method of materials handling. However, the fork lift - 
truck fleet suffered the following problems:

(1) Excessive age and poor condition of the majority of trucks 
(average age 10 years, oldest trucks 24 years).

(2) The fleet capacity mix did not reflect current or predicted 
production requirements (insufficient heavy lift capacity 
trucks).

The consequences of the above problems were:

(A) Safety hazards were unavoidable.

(B) High downtime and maintenance costs (£62.5K in 1980).

(C) Too many trucks to provide a cost effective service.
(42 trucks in total with an average downtime for the major 

portion of almost 15%)

It was felt that the above situation was sufficiently bad that all 
immediate efforts would be concentrated on the rationalisation of 
the above fleet making recommendations to provide the most 
economical and effective solution in view of pending product 
changes and possible dedicated handling systems. A Project 
Appropriation Request (P.A.R.) was drawn up to justify and 
recommend the course of action required.
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This PAR is Included in its entirety in Appendix (7) Page 120. The 
remainder of this thesis will endeavour to explain and quantify 
the statements, analyses, and conclusions, arrived at in the P.A.R. 
document.

Below is a summary of the methods used for The Operational 
Analysis.

1 Number_and_C^pacj[ty_Mix of Fork_LIft_TVuck£

A Data already available in Chapter 4.0 transformed into 
minimum number of trucks required and their capacities 
by adding job weight information.

B Extensive discussions with operating/supervisory 
personnel.

C Forward projections to ensure adequate cover over the 
following planned period using 1980-84 objectives.

2 Simulation Exercises

A Computer simulation for internal counterbalanced 
truck utilisation (heavier range).

B Computer simulation for truck downtime predictions 
used to estimate additional cover required.

3 Mode of Operation

A Running costs for the three types of fuel, (gas, 
electric and diesel)

B Capital cost of the relevant trucks.
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C AncilHary equipment required.

D Additional factors - (environmental considerations, 
level of maintenance, standardisation and 
manoeuvrability).

4 Organisation and Control

A Assess patrolling around circuit as used in computer
simulation.

B Assess 2 way radio - communications, 

r Assess manning situation.

5.2 SIZE ANP CAPACITY MIX OF FLEET

To analyse F.L.T. movements, and their cost relationships, various 

methods were assessed. Linear programming was not in this case 

applicable, i.e. (Assignment, and transportation methods) due to 

the wide range of start and finish points, routes, loads, and 

outside influences such as blocked gangways and breakdowns etc. 

Simulation and basic work measurement techm'oues such as time and 

motion study and analytica 1 estimating were applicable and were 

used as described herein.

The following information was extracted from the Base Data Study 

Chapter 4.



DEPARTMENT HANDLING TIME 
TAKEN BY F.L.T.'s 
PER DAY.

TIME TAKEN INCLUDING 
RELAXATION ALLOWANCE 
AND OBSTACLES. 
DIVERSIONS, ETC. (304),

Receiving 2.2 hrs
Stores 2.5 hrs
Wire Drawing 1.3 hrs
Insulation-Stranding 2.05 hrs

Stranding - Battening 13.0 hrs
Final Operations 8 hrs
Drum and Case Shop 6.4 hrs
Scrap Collection 6 hrs

2.86 hrs
3.25 hrs
1.69 hrs
2.67 hrs * (plus 

additional marshalling) 
16.90 hrs 
10.40 hrs
8.32 hrs
7.80 hrs

Two areas which were not covered in the Base Data Study (Chapter 4) 
were: The temporary (inflatable) building, used as a rewinding 
and storage house, and the outside marshalling, storage and 
retrieval of drums. The following data was built up for these 
Departments by analytical estimating and discussion with operating 
and supervisory personnel:

Air Building 1.1 hrs
Outside Operations 4.6 hrs

Total F.L.T. Handling Time

1.43 hrs 
5.98 hrs

61.30 hrs

This theoretical figure for the handling time per day, must now 
be put into context with the practical constraints imposed by the 
operating logistics, capacity limitations, cover for breakdowns and 
margin for safety. The 302. allowance made above differs from the 
5Q% stated in the Cranfield paper page 114 because the S.T.C.trucks 
are not turret trucks. Also, in consultation with the Industrial 
Engineering Dept., 30% was a more practical figure based upon work- 

study activity sampling within C.P.D., Newport.

* From analytical estimating the additional marshalling content 

was proposed at 1.3 hrs/day.
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To complement the available data above, job weight calculations 
were made, detailed analysis sheets are included in appendix A of 
the P.A.R. document ref. Appendix 7 and also in Table 12, Page 51. 
Further investigations were made, to point out the number of 
smaller trucks within Departments which were used for internal 
marshalling and operational aids. To take account of: the distance 
separating various departments; control and organisation; cover for 
maintenance; shift patterns etc., the resultant number and capacity 
mix was as follows:- Tables 10 & 11, Pages 49 & 50.
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TABLE 10

NUMBER AND CAPACITY MIX OF TRUCKS WITH ASSOCIATED AREAS

(HEAVY RANGE).

ASSIGNED AREA NO. OF CAPACITY 

TRUCKS
TYPE

Recei vi ng
Wire Drawing
Stores
Insulation Lines
Terminating
Maintenance
Junk Stores
Stranding
Sheathing
Armouring
Test and Repair
Final Inspection
Redrumming
Battening
Shipping

* 1

* 1

10,000 IDS. C/B

6,000 Ibs. C/B

4,500 Ibs. C/B

10,000 Ibs. C/B

6,000 Ibs. C/B

8,000 Ibs. C/B

Drum and Case Shop

Hydrospace
General Site
Outside Operation
Air Building
Spare

1
1
I

1
1

1

6,000

15,000
6,000
8,000

5,500

8,000

Ibs.

Ibs.
Ibs.
Ibs.
Ibs.

Ibs.

C/B
C/B
C/B
C/B
C/B
C/B

Total Large Capacity 
Trucks 12

* Required to work double shift, 
Note: C/B is counterbalanced.
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TABLE 11

NUMBER AND CAPACITY MIX OF TRUCKS WITH ASSOCIATED AREAS
(LIGHT AND MISCELLANEOUS RANGE)

ASSIGNED AREA

General Store
Stranding, Test and
Repair
Compound Store
Insulation Lines,
Twinning/quadding
Junk Stores
Wire Drawing
Terminating

Garage
Admi ral ty

Outside Operations
Receiving
General and
Maintenance
Spare

Total Small
and Miscellaneous

Trucks

NO. OF
TRUCKS

1

2
1

1
1
1
1
1
1
1
1
1
1

1
1

16

CAPACITY

2,240 Ibs.

3,000 Ibs.
3,000 Ibs.

3,000 Ibs.
3,000 Ibs.
3,000 Ibs.
2,240 Ibs.

600 Ibs.
3,000 Ibs.

150 Ibs
2,240 Ibs.

13,200 Ibs.
4,500 Ibs.

205 Ibs.
3,000 Ibs.

TYPE

Reach

Stacker
Reach

Reach
Reach
Stacker
Pedestrian
Trucks
Pallet(Flat Bed)
Hook
Trucks
Crane
Flat Bed

Hook Truck
Stacker

Note: Stacker and reach trucks are illustrated and identified in 

the P.A.R. Document, Appendix (7).
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D1 S£tiss1ons_w1 th ^eratjjig/Su£er^sory_Pe£sonneT^_a^d foreword 
Projections.

Communications with Operating Personnel took the form of extensive 
discussions with arid logging of the various comments made by any 
and every fork lift truck driver, the battery attendant, and those 
fitters and electricians involved with the fleet. (6)(8)A(14)

Some of the more relevant comments were:

(a) Truck capacities in certain areas were insufficient.

(b) Safety hazards due to above.

1. Operators as well as the truck driver sitting on the 
back of trucks to add to counterbalanced weight with 
the truck bouncing up and down while in motion.

2. Excess wear and tear on all working parts due to 
operation over the rated capacity.

(c) Safety hazards due to lack of truck maintenance and 
reluctance by shop supervision to release trucks as:

1. Inefficient maintenance resulted in long periods of 
truck downtime.

2. Inability to manage without the use of a truck for 
which there was no replacement.

(d) Poor visibility and manoeuverability of certain makes and 
models.

(e) Trucks being used until their batteries were flat, instead of 
the recommended number of working hours per day. Other 
trucks being used for double shifts with only a short fast 
charge in between.
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(f) Insufficient operational trucks to maintain handling 

continuity especially the heavy lift capacity trucks.

(g) In some areas, the truck was either not sufficiently

equipped to tackle the job being undertaken, or the wrong 

truck type was in use.

All the above points were discussed with Supervisory Personel; 

both truck supervision and supervision within the departments 

being serviced, so as to separate the moans and groans from the 

legitimate points. A number of the above points reappeared during 

the analysis of choice of supplier in the following sections.

All these points contributed to the final number, capacity mix, 

operating area and optional extras required to undertake awkward 

or special operations effectively. A close look at the product 

mix and level of business in future years (illustrated below) from 

the 1980-84 Business Plan, provided the finishing touches to the 

planned total fleet characteristics. However, standardisation on 

capacity mix and the analysis of rent or buy, yet to be carried 

out, were also major factors in recommending the fleet size to 

cope with current and predicted workloads.

YEAR

1980

1981

1982

1983

1984

Total

B.P.O.
*(MCM's)

872

885

876

876

876

4385

% Increase/
Decrease

1.5
-1.0

0

0

Total
*(MCM's)

1757

1799

1815

1853

1879

9103

% Increase/
Decrease

2.4

0.9

2.1

1.4

Av. = 877/yr

0.6% increase in second
year only

Av. 1820.6/ yr

3.6% increase in second
year only

* (MCM's) = million conductor metres. 

B.P.O. = British Post Office.
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5.3 SIMULATION EXERCISES

"The primary purpose of conducting simulation studies is to learn 

the most about the behaviour of the system being simulated for the 

lowest possible cost. To do so, we must plan and design carefully 

not only the model but also how it is to be run or used". 
Shannon R.E. (2).

The two main reasons for conducting the simulation exercise were:

1. To provide a comparison for the previously calculated number 

of trucks required. (Counterbalanced trucks only).

2. To explore rapidly the effects of various system options.

To begin, the simulation model must be designed with realistic 

operating rules. In consultation with work study, it was found 

that a simulation model was being written in order to provide a 

fork lift truck driver bonus scheme. Analysing the design and 

operating rules for this simulation model illustrated that with 

some modification it could be used adequately to propose the number 

and capacity mix of all internally operated trucks. Therefore, one 

starts with a simple model and attempts to move in an evolutionary 

fashion towards a more elaborate model that reflects the complex 

situation more clearly.

One of the main operating rules did not simulate current 
conditions; however, it was necessary, in order to run the 

simulation at the cost and in the time required. This was the 

circuit, illustrated in Fig. 7. page 55. The following pages 

illustrate and explain the simulation programme and its results as 

they existed prior to modification which then included stores work 

and job weights for truck capacity simulation. A flow diagram 

was produced for the main truck simulation and is illustrated in 

Fig. 8, Page 61.
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A study was made of the shop floor fork truck activity, recording 
the number of trips witnessed from one section to another; along 
with the dwell time at each section for each type of trip (26)(27) 
(28) & (31). Studies were also made of truck speeds in the 
factory.

From the above studies, the following information was derived:

1. The probability of a job needing to be transported from one 
section to another.

2. The associated dwell time of any such trip.

3. The truck running speed and hence journey time between 
locations.

4. From information on machine shift working, probability
tables for afternoon and night shift working were derived.

Given the above information, the first requirement for simulations 
(i.e. historical data) is met. The requirement for random numbers 
can be met by the computer. This leaves the sole requirement of 
operating rules.

These were fairly simple to formulate, after the basic assumption 
that any truck which is empty will take any job available on the 
section it is passing, i.e. an empty truck will pick up a job, and 
after the associated journey and dwell time have elapsed will 
become available for a further job in the destination section. 
The disadvantages of the circuit principle were that all trucks 
when unloaded looking for a job would patrol the circuit which 
would require every operator to be familiar with the whole site 
and all jobs, their identification and destination. Also, the 
capacity of trucks must be suited to the Job weight, and, the 
sending of all trucks around areas of heavy and light jobs would 
create a less efficient service than concentrating trucks in their 

suited areas.
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However, - "Any set of rules for developing models has limited 
usefulness at best and can only serve as a suggested framework or 
approach". Shannon R.E. (2)

The above programme was now modified to include the job weights 
previously calculated by splitting them up into specific bands 
relating to the mix of trucks required. At this point the 
standardisation of truck capacities had to be considered. Once 
the bands had been decided, the probabilities of the various 
weights were calculated. These probabilities were then added to 
the simulation programme at the point of job generation. Stores 
work was also added to the simulation using base data job 
frequencies and the weight calculations as above.

Numerous simulations were run to achieve an optimum capacity mix 
of trucks with high sensitivity (low number of jobs waiting at any 
time). A sample printout is illustrated in Figs. 9 and 10, Pages 
62 and 63, with the format and representation explained thereafter.

The remaining problem was, how an empty truck in an empty section 
would find work. For the purposes of the simulation, it was 
decided that empty trucks would cruise the factory according to a 
fixed route "looking" for work. ref. Fig. 7, Page 55.

So according to the above rules a programme was written to 
simulate fork truck activity from 6 a.m. until 6 a.m., reductions 
were made for start up, close down, and tea breaks (30 mins. per 
shift) giving a total run time of 1350 minutes.
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J[xan£le_oMtesuK Formats

Number of
Trucks 6666665
Truck
Occupations (%) 86 79 80 88 85 84 91
Total Jobs 715 714 697 719 712 707 679
Average number
of jobs
waiting per run 11 5 6 9 9 9 27
Jobs left at
completion 1 1 2 4 4 2 10

It can be seen from the above results that with 6 trucks working 
on the circuit principle there is always 1 or more jobs left at 
the close of simulation. Also, the average number of jobs waiting 
per run increases quickly if less than 6 trucks are used.

p£int Out (ref. Fig 's. 9 &10, Pages 62 & 63)

Columns 1-16 (A-P) represent the identified sections within the
factory. (See below and fig. 7)
The next columns (1-6) show information regarding truck activity.
A number in the column shows that the truck is loaded, and the
number itself is the destination of the job being carried. A pair
of letters, indicate unloaded, and show the area of the factory
the truck is cruising in.
The final column is printed as a graphical representation of the
number of jobs waiting. The integer being the number of minutes
into the simulation (from 6.00 a.m.) and the mantissa, the number
of jobs generated during the previous 15 minutes.
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Section^Identi/i£ati_on

Designation Main Machine or Activity

1 (A) Francis Shaw Extruder
2 (B) Armourers
3 (C) H.V. Test
4 (D) TXE4/Braiding
5 (E) Redrum/Battening
6 (F) Shipping
7 (6) Extruder Take Up
8 (H) Extruder Supply
9(1) Drum Twisting

10 (J) Insulation Lines/Wire Drawing and Stores
11 (K) Receiving
12 (L) Air Building
13 (M) Junk Store
14 (N) Hydro Extrusion/Maillefers
15 (0) 8 Bay Strander
16 (P) 18/12 Strander

(0) Hydrospace Terminating. (Inserted in
	cruise pattern due to excessive distance 
	between air building and ,iunk store)

The numbers under sections 1-16 represent jobs aenerat.ed:

Units = Jobs of 0-4,000 Ibs.
Tens = Jobs of 4-6,000 Ibs.
Hundreds = Jobs of 6-8,000 Ibs.
Thousands = Jobs of 8-15,000 Ibs.

The column of numbers in brackets represents the number of iobs 
waiting in that minute and is a total of all the 16 sections. The 
rows of numbers at the bottom of the results represent in turn:
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1. The number of jobs In each different weight band generated 
in the corresponding sections, and the totals. (These 
weight bands i.e. job weights are 0-2000 Ibs; 2-4000 Ibs; 
4-6000 Ibs; 6-8000 Ibs; 8-10000 Ibs; and 10-15000 Ibs).

2. The total number of jobs generated in each section.

3. The average waiting time for jobs in that section.

4. The longest waiting .iob in that section.
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The conclusions drawn from the simulation runs were as follows:

All jobs were handled adequately with 7 trucks of the following 
capacity mix:

1 x 15,000 Ib )
1 x 8,000 Ib ) A11 1nten|al operation
1 x 6,000 Ib )
4 x 4,000 Ib )

Trucks not covered by the simulation runs, within the 
counterbalanced category, and required from the base data 
calculations were:

1 x 8,000 Ib Outside operations
1 x 6,000 Ib Drum and case shop
1 x 5,500 Ib Air building (internal)

Due to the nature of the 15,000 Ib capacity truck, (i.e. specially 
adapted and originally bought with the intention of operating 
solely within the Hydrospace Area and for very heavy lifts, 
equipment etc.) this truck was deleted from the analysis and 
replaced by an additional 10,000 Ib. capacity standard truck.

Thus the end result of the simulation exercise in number and 
capacity mix of counterbalanced trucks was 11 trucks in total 
excluding any spares for maintenance and of the capacity mix above. 
Without going into depth on the requirement for maintenance cover 
which is covered in the following sections, to allow 1 spare - 
counterbalanced truck as has been done in the previous calculations 
gives the same total of 12 trucks.

The capacity mix is different, however, because no allowances have 
yet been made for standardisation and future job weight 
predictions. The previous calculations pages 49 & 50, do take 
this into account and are the results of combining information 
already available with the information gathered from 1 & 2 below:
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1. Extensive discussions with operating/supervisory personnel.

2. Forward projections to ensure adequate cover over the planned 
period using 1980-84 objectives.

COMPUTER SIM]JLAT_ION_FOR TRUCK DOWNTIME

The initial objective of truck downtime calculations was to 
superimpose a programme into the original simulation programme. 
The expected operation being: a simulation programme which would 
generate jobs and their weights in the various shop sectors; draw 
from a pool of suggested trucks in order to maximise handling 
efficiency while including the generation of fork lift downtime, 
according to the calculated probabilities.(27)(31) However, due to 
the constraints mentioned previously: cost and time, and the 
smaller reach and stacker trucks not having been included in the 
original simulation, it was decided to approach the Computer 
Department at the Polytechnic of Wales. It was agreed that a 
member of the Computer Department would write a separate programme 
to simulate the occurrences of all fork lift truck breakdowns, and 
subsequently the length of downtime. The shift patterns and 
operating hours used in the main simulation programme would be used 
but, instead of simulating downtime against a truck working to the 
pattern and efficiency dictated by the main programme; this 
exercise would simulate downtime against continual operation 
within the shift patterns.

Shown in Fig. 11, Page 66 is a flow diagram, drawn to aid the 
programming of truck breakdowns and downtime simulation.
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FIG. 11
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OPERATING RULES

A fleet of trucks would be specified to act as a pool, the 
capacity mix and exact number required being those suggested 
within the previous sections. Added to this would be two or three 
spare trucks, either new or the best of the existing fleet trucks.

Simulating daily time periods would then illustrate the need for, 
and number of, extra trucks required over and above the previously 
suggested fleet size. The need here, represented the 
experimenter's analysis of the number of occasions and duration, 
extra trucks were required; thereby assessing the alternative of 
not replacing a spare truck when a main fleet truck was brokendown 
for short periods. This illustrates the fact that:

"Simulation models are incapable of generating a solution 
on their own in the sense of analytical models; they can 
only serve as a tool for the analysis of the behaviour of a 
system under conditions specified by the experimenter". 
Shannon R.E. (2).

JJata_C ol_l ection

The following data was reauired for the simulation proqramme to he 
written:

1. Historical maintenance figures for 3980 analysed to produce 
each trucks percentage downtime for that year.

2. Analysis in depth to identify each separate occasion per 
truck and the length of time out of service.

3. Probability tables for each truck depicting initially the 
likelihood of a breakdown, i.e. the number of separate 
occasions broken down as a percentaae of the total number of 
working days. ref. Table 13, Page 70.
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4. From the above percentages, further tables are built up
Illustrating the probability (when broken down) of a certain 
period of downtime, ref. Table 14, Page 71.

5. With the above probabilities calculated, the cumulative 
probabilities will enable the data to be simulated using 
random number generation by the computer. Detailed analysis 
sheets are shown in Appendix 8.

We now have the data in the form required to produce a simulation 
model. The following is an explanation of the detailed sheets 
illustrated below.

Given that the probability of a truck being down was calculated 
to be 30% and the following table represents the probability of 
different downtime periods:

Downtime (days) 1 5 10
Actual Probability .2 .6 .2
Cumulative Probability .19 .79 .99

The above cumulative probabilities represented only the 30? 
downtime as 0 - .30 was the proportion broken down while .30 - .99 
was the proportion working. Therefore if we required the 
simulation to work quickly and easily one random number generation 
would be sufficient to stipulate truck up or down, and if down for 
how long. The above probabilities were therefore converted as 

follows:

.99 refers to 30% likewise .79 becomes .79 x .3 = 0.24
.99

and similarly -19 becomes .19 x .3 = 0.6
.99
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Thus the complete probability or random number table would be as 
shown:

Downtime Uptime
Downtime (Days) 1 5 10 000
Random Number 006 024 030 100 100 100

Various simulations were carried out to:
(a) Identify the best suited old trucks to retain In the main 
fleet and:
(b) To simulate the continual operation of this fleet by drawing 
from a pool of the remaining best trucks/or new trucks.

This exercize indicated the total number of trucks making up the 
recommended fleet. The higher the percentage of old trucks 
retained in the fleet the higher the number of spare trucks 
required, and vice versa. The final number and capacity mix was 
chosen with suitability, maintainability, reliability, 
standardisation and cost as the main concerns. The results 
indicated that 1 new spare counterbalanced truck and 1 old spare 
reach truck would adequately cover for predicted maintenance 
levels while keeping the total fleet running costs to a minimum. 
An example of the computer runs is illustrated below, ref. Fig's. 
12 and 13, Pages 72 & 73.

N.B. New trucks were simulated by using the maintenance 
history of the most efficient truck on site.
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IABLE 14

CtLCUUTIOI. OF INTEGER NO'S FOB USE OT TtUCIt DOWNTIME SIMULAT10H WHEH CEMERATIMC BAKX* HP'S

FRHMITI F.L.T. WEIGHT BFEAK WORK PBOB. 
NO. ( X DOWN DAIS 1 
LT... 1000 LBI 1000

11 109 » 7 221 3?

12 118 » 23 265 107

10 119 * 16 267 67

11 135 » 15 187 60

t> 136 t 2; 2«1 120

1 137 « 15 287 52

7 136 « 6 29' 20

9 113 ' ;: 2B7 6-

!> lol 6 J2 289 ~t

! lot o 5 291 Z~

3 l-.V = 5 2=9 33

i 2U ;= 12 2?5 *•:

SPARE 139 ' 5 29= 1"

i96 -.-5 12 275 --

1«2 ^ 3o 153 1::
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5.4 MODE OF OPERATION

Analysis of the motive power options was undertaken for the 
following two reasons:

(A) To recommend the optimum choice of gas, diesel or electric 
for the S.T.C. situation (to include cost and suitability). 
(11)(12)(13)(22) & (24)

(B) To estimate the fuel (and any additional) costs for each 
option in the detailed discounted cash flow (D.C.F.) 
calculations, ref. P.A.R. Appendix 7.

Considering (A), an annual comparison was made between the Gas, 
Diesel and Electric options for the total new truck compliment. 
For ease of calculations, all the trucks were assumed to be of 
8000 Ibs capacity and, as an initial D.C.F. calculation (ref. 
Table 17, Page 94) indicated advantages for the rental option, 
rental rates were used in this comparison. The following 
calculations were made:

1. Rental rates (inclusive of maintenance) for the trucks.

2. Rental rates for the additional equipment (i.e. bulk storage 
tanks for gas/diesel and a pump) with spare batteries for the 
electric option.

3. Estimates based upon actual costs currently incurred by
S.T.C. on the three fuel types, (from Purchasing) leaflets 
available from the Electric Vehicle Association and, 
information gathered on attendance at a Seminar relating to 
electricity costs and the future of electricity held at the 
South Wales Electricity Board.

Considering (B), the detailed cost comparison is, as mentioned 
above, illustrated in the P.A.R. Document (Appendix 7), but a brief 
description of the calculations which made up the fuel costs and 
the final result including additional factors considered are shown 

below.
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Fuel_Ca^cul^at[on£ and Assumptions 

A. Gas

Gas Refill £7.50 
Average use per day - 12 refills £90.00 
Assuming a 6 day week, 46 week year, 
annual cost is: £24,840.00

B. Diesel (Gas/Oil)

The formula for the consumption of diesel per working day 
was: (0.4 Ib per brake horse power per hour, multiplied by 
the horse power of the engine, multiplied by the hours per 
day) divided by the average usage, divided by 8 Ibs of fuel 
per gallon. This gives a result of:

8 gallons per day.

The present cost of diesel - 15.3p per litre or 70p per 
gallon, therefore, the cost per truck per day is:

£5.60
* Total cost per day: £56.00 
Annual cost (based on previous assumptions) £15,456

C. Electric

The formula for power calculation was:

[The number of cells in the battery multiplied by ampere 
hour capacity of battery multiplied by discharge level and 
efficiency factor, divided by 1000 W giving Kilowatt hours 
(KWH)]. Assuming an 80% discharge, the factor to be used 
was 3.2, i.e.

36 x 486 x 3.2 = 56 KWH 
1000

* Includes 2 trucks on 2 shift operation.
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(1 KWH = 1 unit of electricity) at 3.1 p per unit, 56 KWH 
= £1.74 per truck per day therefore: 
* Total cost per day £17.40 
Annual Cost (Based on above assumptions) £4,802

With reference to Chapter 7 in the P.A.R. Document, Appendix 7, the 
total annual cost for each option (points 1,2 t 3 Page 74) was:

Gas £65,608
Diesel £56,224
Electricity £55,474

The additional factors for consideration are compared in a table 
within the P.A.R. Document, Appendix 7, but the considerations 
themselves were:

Manoeuverability
Toxic Fumes
Downtime ^or maintenance
Noise level
General acceptability

Thus the overall conclusion based upon cost and additiona 1 factors 
was electric trucks for internal operation and diesel for outdoor 
operation.

Considering (B) again, the above formulae were now app^'ec1 to all 
those trucks proposed within the options compared in the 
discounted cash flow calculations. Thus, instead of the 8 x 8000 
Ib example, the actual number and capacity mix of new and old 
trucks in each option was estimated for fuel usage and cost. This 
was based upon all electic trucks with the exception of the one 
15,000 Ib capacity old truck to be retained which was gas and the 
one new diesel truck recommended for outdoor operation, from the 
previous conclusions. These figures are illustrated within the 
main D.C.F. calculations in the P.A.R. Document, Appendix 7.

* Includes 2 trucks on 2 shift operation.



5.5 ORGANISATION AND CONTROL

The circuit principle used In the simulation exercise was studied 
In detail but, for the reasons stated previously, (operator 
familiarity with a vety large variety of jobs and duties, and the 
inefficiencies associated with sending trucks of varying capacities 
around areas of varying capacities and job generation frequencies) 
this would prohibit an effective service. Benefits were to be 
gained in truck utilisation, however, "High utilisation of trucks 
would not necessarily be an optimum solution to minimising costs of 
materials handling; but sub-optimal, due to the increase in W.I.P. 
and possible production delays". Sims E.R. (1).

Various methods of control of fork lift truck activities were 
assessed, (30) these being explained in the P.A.R. Document, 
Appendix 7, relating to:

(a) Radio communication systems ( 'Inductive loop 1 and Tree - 
radiation ').

(b) Light system by key locations.

(c) Shop floor work marshallers.

(d) Current system of shop floor despatchers and supervision.

The outcome was that the present system should remain, with more 
effective supervision. To change too many variables simultaneously 
would be dangerous. Further to the implementation of the 
rationalised fleet and the changes in maintenance; manning; and 
people becoming accustomed to these changes, the options above 

would be re-evaluated.
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It is pointed out in the P.A.R. Document that the proposed F.L.T. 
rationalisation does not require any reduction in the number of 
fork lift drivers. Previous to this project, during 1979-80, the 
fork truck manning level had been reduced by 23%, however, a 
future possibility would be the integration of overhead gantry 
drivers into the fork truck driver pool, at least on a part time 
basis. This will also be investigated at a later date.

Table 15, Page 79 is a copy of the fork lift truck supvervisor's 
organisation plans for counterbalanced trucks. The smaller reach 
and stacker trucks are organised by each supervisor in their 
respective Departments.

Within the reorganisation, certain trucks and their chargers were 
re-positioned to enhance a more efficient service. The distances 
from the working areas were reduced, but not to such a degree that 
this caused decentralisation from the purpose built charging house. 
With safety always a prime concern, the proposed two new stacker 
trucks would be housed and charged in an annexe off the insulation 
line area, together with LT 211, the oldest of the retained trucks. 
These would be the trucks most susceptible to damage from daily 
travelling between their work areas and the battery house, where 
the road surface was very poor and too rough for small trucks. 
All the new trucks proposed, other than the above two, would be 
charged within the battery house. Of the older trucks retained, 
all would be charged in the battery house with the following 
changes: LT 162, (retained for operation within the wire drawing 
area and charged there), to be charged in the battery house; 
LT 179 (retained for operation in the junk store), to be charged 
in the junk store and LT 180 (retained for operation within the 
terminating area), to be charged in the terminating area.
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TABLE 15 TRUCK DESIGNATIONS

Area 1 Truck Capacity Manning

Recei vi ng 
Wire Drawing 
Stores
Tandem Lines 
Terminating 
Maintenance 
Junk Store

1 x 10,000 Ibs
1 x 6,000 Ibs
1 x 4,500 Ibs

3 x dayshift

Area 2

Stranding 
Extrusion 
Armouring

Test Repair
Inspection
Redrumming

Lagging 
Shipping

Drum and Case 

Composite Cables 

General/Site

1 x 10,000 Ibs

* 1 x 6,000 Ibs

* I x 8,000 Ibs 

1 x 6,000 Ibs 

1 x 15,000 Ibs 

1 x 6,000 Ibs

2 x morning/ 
nights
3 x double 
dayshift

3 x dayshift

The above excludes: 1 x 8,000 Ibs diesel for outside operations.
1 x 5,500 Ibs for the air building.

* Battery changes daily 1 x 1,000 Ibs
1 x 6,000 Ibs
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The question of maintenance remained an Industrial relations (I.R.) 
problem as there were talks outstanding between the Union and 
Management regarding working arrangements and future Management 
plans (fears of redundancies). The conclusions to date had 
reflected the need for a rental agreement Inferring that the 
maintenance would be taken up by the proposed supplier. In fact, 
the likely recommendations would include the maintenance of the 
total fleet, new and old trucks within the maintenance contract. 
However, due to the above I.R. situation, the chances of acceptance 
by Cable Products Division (C.P.D.) Management regarding this 
proposal within the recommendations were slim. Decision Tree 
Analysis (7) was used to illustrate the options open with the 
probable pitfalls/benefits shown in Fig. 14, Page 81. 
An additional part of the organisation for the rationalised F.L.T. 
fleet was a plan of action for future years. This would ensure 
that of the older trucks kept in the fleet, none were used after 
their economic / useful lives and that any business changes and/or 
changes in methods of handling were accommodated. To this end a 
replacement plan was suggested, illustrated on Page 82, primarily 
to continually update the older trucks retained.

The method of acquisition of the replacement trucks need not be by 
that proposed in the main P.A.R., but subject to review, 
considering all options and their merits at the time of 
replacement.
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The following 1s a list of the old trucks to be kept (requiring 
gradual replacement) Illustrating their age and condition.

Capacity Date of Condition 
Ib Purchase

I.D.

LT 213
LT 216
LT 161
LT 196
LT 179
LT 211
LT 143
LT 162
LT 178
Ark -
Royal
Ark -
Royal

Type

Electric
Gas
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric

(Receiving Dept
Electric

(Cleaning Dept.
Diesel

Counter
balanced
or Reach/
Stacker

Reach
C/B
C/B
C/B
Reach
Reach
Reach
Reach
Pallet
Flat Bed

.)
Flat Bed

)
Coles
Crane

Reach
C/B
C/B
C/B
Reach
Reach
Reach
Reach
Pallet
Flat Bed

2,240
15,000

6,000
4,500
3,000
3,000
3,000
3,000
3,000

1979
1979

1974
1976
1972
1972
1973
1974
1977

Good
Good
Fair
Good
Fair
Fair
Fair
Fair
Good
Fair

13,200 Ib

Fair

Fair

From the knowledge of the above trucks ages and conditions, the 
most practical option for replacement would be 3 trucks per annum 
to commence March/April 1983 and to continue until the end of the 
proposed project on the new trucks from the P.A.R. (i.e. March/ 
April 1986). At this time, the fleet as a whole will require 
review for future business plans. The choice of trucks for 
replacement each year, should be based upon the age and condition 
of that truck reflected in the maintenance histories and 

predictions.

The budgetted costs for the replacement of 3 trucks/year would be:
£90K p.a.
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CHAPTER 6 

INTERNAL TRANSPORT RATIONALISATION
COMMERCIAL ANALYSIS

6.1 INTRODUCTION

A commercial analysis was undertaken to complement the operational 
analysis for the presentation of a complete project. I.e. 
recommendations on operational and financial criteria. The 
commercial analysis encompassed the choice of supplier and the 
method of aquisition of trucks, including a discounted cash flow 
analysis based upon a 4 year planned period. (9)(10) & (23)

Below is a summary of the methods used for commercial analysis.

1. C ho 1c e of Suppl ier

A. Truck suitability and cost.
B. Degree of standardisation.
C. Service provided and guarantees.

2. Method of_Aquisrti on

A. Suppliers' quotes for the various options and also, sale
of redundant trucks. 

B. Maintenance costs from historic records for retained old
trucks.

3. FMnanc^al Comparisons^

A. Discounted cash flow calculations over the comparison 

period.
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6.2 CHOICE OF SUPPLIER

The prejudgement of supplier in the D.C.F. Section was covered by 
the author as a matter of convenience but the real test was to 
obtain demonstrations and give the fork lift truck drivers the 
chance to try and comment on each truck type and supplier. (5)

Some of the factors considered in the analysis were:

(a) Truck suitability for its intended job.
(b) Flexibility for use in other areas suited to its capacity.
(c) Price
(d) The after sales service, maintenance contract and expected 

downtime.
(e) Number of engineers in the immediate vicinity, location of 

nearest spares and service depot.
(f) British or foreign manufacture of trucks; supplier security.
(g) Standardisation on total fleet, 
(h) Operator acceptance.

(a), (b) and (h) were covered during the demonstrations and are 
summarised in two tables, one within the P.A.R. Document, Appendix 
7, the other below Table 16, page 85 summarising the author's and 
truck drivers' opinions. There were 6 major suppliers in the 
demonstrations received, these are stated in the P.A.R.

For the cost comparison, all suppliers were asked to quote for a 
standard 6000 Ib capacity electric fork lift truck and these are 
also illustrated in the P.A.R., Appendix 7. 
It should be noted that the choice of supplier was not analysed 
solely within this exercise, but throughout the project. While 
analysing the rental/lease options, it was noted that Lansing 
Bagnall showed the most willingness to suit S.T.C. requirements.
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6.3 METHOD OF ACQUISITION

The choice between capital purchase, rental, lease and the 
variations within these main three categories had to be evaluated 
over the planned period of 4 years. (Chosen because 4 years was 
covered by the Business Plan and Electric Truck Battery warranty. 
It was also a suitable period for depreciation calculations, and a 
standard period for rental/lease agreements.) (3) & (55)

Although choice of supplier plays a leading role in the 
calculation of method of acquisition, it was decided that 
initially, one suitable supplier would be chosen purely to receive 
comparative quotes on the same equipment specification for the 
main choices above (i.e. rent, purchase and lease, although 
calculations were also made on deferred capital purchase as a 
separate option.

It was apparent that a strong justification would have to be 
provided, for either rental or lease due to the preference for 
capital purchase by S.T.C. Financial Directors in Headquarters 
at that time. Because of this, the list of suppliers was briefly 
analysed for all factors relating to the project in order to 
provide the most favourable rates. Consequently, the figures for 
the method of acquisition which proved most economical, and was 
approved, would hold true on submission of the final 
recommendations.

The method of analysis for this comparison over the 4 year period 
was discounted cash flow. All the contributing factors (e.g.- 
capital cost; rental/leasing rates; maintenance options and 
costs; tax and tax relief; sale of old trucks etc.) had to be 
calculated. Other factors which had to be taken into account were 
flexibility for business and method changes. This is mentioned 
here because, whichever was the optimum choice; rent or lease was 
proposed for the smaller reach and stacker trucks. This was due to 
the pending project entitled "Automated Bobbin Storage and 
Retrieval" which, if implemented, would eliminate the need for a 
major portion of these smaller trucks.
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Supplier 1 s_Quotes for_the_Var;ious_Opt^on£ ^nd_al£o Sale_o£ 
Redundant01

Quotes were received from many suppliers who could supply the 
truck specifications required. The main 5 suppliers' quotes 

[illustrated in the P.A.R. Document (Appendix 7)] provided a cost 

comparison on an equivalent 6000 Ib. capacity counterbalanced 

truck. This illustrated Lansing Bagnall as the cheapest option. 

However, quotes had to be received for the complete range of trucks 
which could be required. The results of these quotes also pointed 

towards Lansing Bagnall as the cheapest option, being able to 

supply all the truck specifications required, which aided the 
standardisation plans. The two leading suppliers Lansing Bagnall 

and Coventry Climax were also asked to submit comparison quotes 
illustrating lease and rental options over a 4 year period. Again 

Lansing Bagnall's rental option appeared the cheapest and the most 
flexible for STC in terms of pending business and method changes. 

Also illustrated in Appendix (7) are the two comparative quotes 

from the above suppliers; Coventry Climax proposing a 4 year 
lease agreement, with benefits to be gained from the options open 

at the end of the lease. Lansing Bagnall , proposing a rental 

contract, (the main difference being compulsory maintenance by 
Lansing) again 4 years and also with benefits for further years 
rental. The quotes received were used as input to the discounted 

cash flow calculations as was the estimate of revenue to be 

realised from the sale of redundant trucks.

It has been mentioned, that before this project there were 42 
trucks in the fleet, the intended number in the rationalised fleet 

is 28. Included in the 28 are 12 new trucks currently proposed 

which results in 26 trucks to be disposed of. The disposal list 

(with book values) is illustrated in the P.A.R. Document (Appendix 

7) alongside the Recommended Disposal Plan.
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Within the deferred purchase option, the disposal plan was altered 
to suit the requirement for additional trucks and cover for 
maintenance while the total compliment of new trucks was being 
aquired. Within the rental or lease agreements, the Disposal Plan 
was for sale of all trucks as soon as possible, from day one.

Maijiteaance Cos^s £r^oiii|_HtiReordsforRetained0d Trucks

The maintenance cost breakdown served two purposes for this 

pro.iect.

1. To substantiate the justification for a new and rationalised 
fleet.

2. To substantiate the need for contract maintenance as opposed 

to own maintenance.

As mentioned at the beginning of this Chapter, 1980 maintenance 

costs at 1981 prices taking IB% average inflation was £62,500. To 

illustrate the cost of maintenance over past years and to project 

the maintenance costs forward for the "do nothing" situation, a 

graph is provided, Fig. 15, Page 91.

Also illustrated is the cost per truck actual and predicted, suc h 

that proportions of the data can be used for partial fleet 

retention. On page 89 is an example of the method of data 

collection for the figures in the graph, where the maintenance 

costs for fork lift trucks were extracted from each years accounts 

ledgers.

Detailed analysis was undertaken to identify the actual trucks 

and their periods of downtime which occurred during 1980. The 

results being that only 28 out of the 42 trucks were major 

contributors to the maintenance costs- This was due to the 

number of smaller and simpler trucks included in the fleet which 

required no maintenance.
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Maintenance Costs £stjjnate for_F.LiTj_!.s_l_980

(Obtained from actual figures available on 1980 ledger under the 
following sections):

Manufacturing (Lines 513 and 773 on 510 Prime A/C)

Own - f4.113 ) Shop Sepv1ce Trucks 
Purchased - £3,210 )

Shipping (Lines 513 and 773 on 550 Prime A/C)

Own - £15,199 ) Main F.L.T. Fleet of 
Purchased - £ 5,557 ) counterbalanced trucks

Internal Transport (Lines 513 and 773 on 550 Prime A/C)

Own - £ 4,492 ) F.L.T.'s of all kinds 
Purchased - £20,916 ) around C.P.D. Site

Total Maintenance for fork lift trucks 1980

Own £23,804 )
Purchased £29,683 ) (Labour, Burden plus materials)
Combined £53,487 )

Maintenance records for work carried out in 1980 indicate that 28 
machines carried almost all the cost. The following layout 

suggests the probable split:

Counterbalanced Fork Lift Trucks 4,000 Ibs Plus 
(Labour, Burden and Materials included)

£37,997 for 1980

Number of Trucks in Count = 19

Average maintenance cost/truck for 1980 is: £2,000/truck/year.
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Shop Service Trucks (Reach and Stacker Trucks)

£15,490 for 1980

Number of Trucks in Count = 9

Average maintenance cost/truck for 1980 is: £l,720/truck/year.

Counterbalanced Trucks

Average age of fleet of 19 = 9 years

Shop Service Trucks

Average age of those causing trouble (9 trucks) = 9 years.

N.B. In general the present fleet of F.L.T. 's has not had any 
major overhaul or refurbishment, thus the cost of 
maintenance per truck is symptomatic of the age of that 
truck, within the C.P.D. environment.

From the above results, maintenance costs for the options covered 
in the discounted cash flow calculations were forecast. The 
analysis also provided supporting information for the proposed mix 
of trucks to be retained within the rationalised fleet.
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6-4 FINANCIAL COMPARISSONS

D^S£oujited_Ca£h_Flow Cal£ulati^ns_ov£r Cornp_ar^sqn_Per1od

An initial discounted cash flow comparison was undertaken as a 
trial pending detailed quotes for the new truck compliment. This 
calculation was based upon 1 off - 60001 b and 1 off 80001 b capacity 
counterbalanced trucks and included many of the factors anticipated 
in the main calculations except those of motive power costs, phased 
capital purchase and annual inflation. The result, illustrated 
in Table 17, Page 94 was a clear advantage in favour of the rental 
option.

The main calculations are detailed in the P.A.R. Document 
(Appendix 7). They include rental; lease with own and purchased 
maintenance; capital purchase (Year 1) with own and purchased 
maintenance; phased capital purchase (over a 4 year period) with 
own and purchased maintenance; and finally the "do nothing" option 
which is made up solely of own maintenance costs and casual hire 
predictions.

The following rules and conditions were applied as a basis for the 
analysis:

1. Discounted cash flow over the 4 year analysis period with
the rates indicated below to bring all calculations back to 
net present value (NPV). (9)

2. All options on a like for like comparison which included
sale of purchased trucks after the 4 year period to be
comparable with the rental and lease options.

3. STC 53.5% Corporation Tax where applicable. 12% average 
inflation per annum. 16% discount factor.

4. Book value for sale of the newer trucks with estimates 
made for fully depreciated trucks.
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5. To reap the benefits of the lease contract, trucks would 
be sold after the 4 year period and the estimated income 
deducted from the contract price at the outset, giving less 
expensive annual rates. (As most companies depreciate fork 
lift trucks over a 5 year period, the estimate was taken as 
20% capital cost.)

6. Because the new truck compliment was in the order of 10 plus, 
one spare truck would be provided free of charge (to be kept 
on site for preventive, planned and breakdown maintenance) 
within the rental agreement, thereby reducing the overall 
number of new trucks required on the rental option by one.

7. Motive power costs were also added as, depending upon the 
option/number of trucks, the fuelling costs fluctuated.

8. Manning costs (i.e. fork lift drivers) did not change 
throughout the range of options and therefore was not 
included in the discounted cash flow calculations. However, 
maintenance personnel servicing the trucks could change 
dependant upon the option recommended and is illustrated in 
the form of a decision tree analysis, Fig. 14, Page 81. 
This was also not included in the D.C.F. calculations, and 
was a controversial point due to the industrial relations 
situation at the time.

The major considerations which include the cost of each option for 
the preliminary D.C.F. are illustrated below Table 18, Page 95 and 
support the overall recommendation for a rental agreement. A copy 
of the discount factors from which the 16% rate was extracted is 
Appended (7) in the P.A.R. document. The results of the 
comparison were therefore a cost saving in respect of the rental 
option. Over the 4 year period, the gross expenditure for the 
rental option was - £399,000.

-93-



C
D

- 
u-

w
: 

- 
RE

NT
 O

PT
IO

N 
EO

F? 
i 

OF
F 

6.
00

0 
LB

S 
AN

D 
8,

00
0 

IB
S 

EL
EC

TR
IC

 F
.L

.T
.'S

YE
AR

PU
R

C
H

AS
E

C
A

P
IT

A
L

M
A1

N
IE

N
AM

C
I 

(1
 :"

.',
)

TA
X 

S
A

V
IN

G
C

A
P

IT
A

L
M

AI
N

TE
N

AN
C

E 
(5

3
.5

';1

CA
SH

 
FL

O
W

D
IS

C
O

U
N

T 
FA

CT
O

R
NP

V 
AT

 
1f

t";

I 
EA

SE

LE
AS

E 
R

AT
E

M
AI

N
TE

N
AN

C
E 

(1
2°

;)
TA

X 
SA

V
IN

G
LE

AS
E 

R
AT

E
M

AI
N

TE
N

AN
C

E 
(5

3
.5

5
;)

CA
SH

 
FL

O
W

D
IS

C
O

U
N

T 
FA

CT
O

R
N

.P
.V

. 
AT

 
16

°;

RF
NT

RE
NT

 
R

AT
E

TA
X 

SA
VI

N
G

RE
NT

 R
AT

E 
(5

3.
 5

°;}

('A
M

I 
F 

LO
W

D
IS

C
O

U
N

T 
FA

CT
O

R

N
.P

.V
. 

AT
 

16
?;

1 
2 

3

• 4 
3 , 

m.
 i

-4
 M

il)
 

- 
•'!

' 1
10

+2
30

2:
+ 

24
07

-4
3
,0

3
1

 
+

IB
52

2 
-2

09
3

1 
0.

36
21

 
0

.7
4

3
2

-4
5
, 
m

i 
+

r,
^,

H
 

-]
',5

6

-1
0
,1

7
3
 

-8
13

0 
-8

1
3
8

-4
50

0 
-4

5
0

0

+5
44

3 
+4

35
4

+ 
24

07

-1
0
,1

7
3
 

-7
19

5 
-5

8
7
7

1 
O

.H
',2

1 
- 

0
.7

4
3
2

-1
0
,1

7
?
 

-6
20

5 
-4

3
6

8

-8
H

27
 

-8
R

27
 

-8
82

7

+4
77

2 
+4

72
2

-m
ii'

7
 

- 4
1(

lr
. 

-4
10

5

1 
O

.H
62

1 
0

.7
4

3
2

-8
82

7 
-3

5
3
9

 
-3

0
5

1

4

-4
50

0

+ 
24

07

-2
09

3 0.
64

07
-1

34
1

-8
13

8
-4

50
0

+4
35

4
+ 

24
07

-5
87

7 0.
64

07
-3

76
5

-8
82

7

+4
72

2

-4
10

5 O
.S

40
7

-2
63

0

5

+ 
43

03
-4

50
0

+ 
24

07

+ 
22

10
0.

55
23

+ 
12

20

-6
10

3
-4

50
0

+4
35

4
+2

40
7 

.

-5
87

7 0.
55

23
-3

24
6

-8
82

7

+4
72

2

-4
10

5 0.
55

23

-2
26

7

6 
N

.P
.V

.

-2
1

5
2

+ 
24

07

+ 
25

5 0.
47

6
1

+1
21

 
27

06
3 

= 
10

0S

+3
26

5
+ 

24
07

+ 
56

72
0.

47
6

1
+2

70
0 

25
05

5 
= 

93
S

+4
72

2

+4
72

2 0.
47

61

+2
24

8 
-1

80
66

 
: 

67
T;



P 
i| 

'< 
r 

H 
A 

S 
f 

R 
r 

N 
! 

O
R

 
L 

E 
A 

S 
E

CO 00

FA
CT

O
RS

 
FO

R 
C

nN
SI

D
E

pA
ni

)N

TO
TA

L 
CO

ST
 

OF
" 

FL
FF

.T
 

(D
.C

.F
. 

4 
YE

AR
'-)

F
ir
xi

H
ii 

IIY
 F

OR
 

PI
IM

M
 '"

'; 
vi

n 
MI 

m
m

 r
nA

Ni
;i.

s

C
O

N
TR

O
L 

OF
 

C
O

ST
S

n
ilW

N
II
M

t 
F

lll
l 

M
A 

I "
U

 f 
NA

N'
1 T

S
IT

U
A

T
IO

N
 

AF
 
II
R

 
FO

UR
 

YE
AR

S

A
O

D
IT

10
N

A
L 

PE
R

SO
N

N
EL

 
R

FO
III

R
FJ

l 
NO

T 
A

LT
Q

U
N

IC
O

 
FO

R 
[N

 
TH

E 
TO

TA
L 

C
O

ST
 

AB
O

VE

PU
R

C
H

AS
E

£
1

6
2

, 
^7

1

NO
NE

NO D
E

P
E

N
D

A
N

T 
ON

 
P

A
R

TS
 

AN
D

 
LA

El
O

U
R

 
A

V
A

IL
 

A
B

IL
IT

Y

C
O

N
T

IN
U

IN
G

 
PU

R
C

H
AS

E 

TO
 

KE
EP

 
U

P 
AV

ER
AG

E 

AG
E 

O
F 

TR
U

C
KS

YE
S

R
EN

T

U
S

7
.6

8
0

TO
TA

I

YE
S

Q
JA

R
A

N
IF

E
D

 
LE

S
S

 
TH

AN
 

TW
E

N
TY

-F
O

U
R

 
HO

O
RS

C
O

N
TI

N
U

IN
G

 
R

E
N

TA
L 

BU
T 

W
IT

H
 

NE
W

 
TR

U
C

KS

NO

LE
AS

E

£1
95

,2
06

NO
NE YE

S/
N

O

DE
PE

ND
AN

T 
ON

 
PU

RC
HA

SE
 

OR
 

OW
N 

M
AI

NT
EN

AN
CE

C
O

N
TI

N
U

IN
G

 
LE

AS
E 

EI
TH

ER
 

W
IT

H 
NE

W
 

TR
UC

KS
 

OR
 

W
IT

H
 

O
R

IG
IN

AL
 

TR
UC

KS
 

AT
 

A 
RE

DU
CE

D 
RA

TE

YE
S/

NO



CHAPTER 7 

RECOMMENDATIONS 

7.1 SUMMARY

Below is a list of the recommendations resulting from careful 
consideration of all previous points and analyses.

1. Reduce the size of the fleet from 42 trucks to 27 trucks with 
a capacity mix as shown below in Table 19, Page 97.

2. Acquisition by rental with full maintenance contract.

3. Standardise on electric trucks for indoor use and diesel trucks 
for outdoors.

4. Standardise on Lansing Bagnall trucks.

5. Control trucks by present methods, with some fine tuning, 
(each truck to its specific function/area.)

6. Prepare ground for future improvement and replacement truck 

plan.

7. Dispose of redundant trucks by sale of either medium or large 
lots, as soon as possible after receipt of new trucks.

The above recommendations will provide the most efficient and cost 
effective service to manufacturing for a 4 year plan period. After 
this time, each option should be reviewed in the light of changing 
business, market place, and methods of handling. Price ratios 

between options may also fluctuate.
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TABLE 19
PROPOSED SIZE AND CAPACITY MIX OF FLEET

Number

1
2
2
4
1
1
Total of 11

3
1
3
1
1
Total of 9

1
1
1
1
1
2
Total of 7

1 Spare
(free of

results (Including

Capacity (Ibs)

15,000
10,000
8,000
6,000
4,500
5,500

trucks

3,500
2,240
2,500
1,760
3,000

trucks

13,200
4,500

600
3,000
2,240

205

trucks

8,000

charge on the rental

air building)

Type

Counterbalanced
Counterbalanced
Counterbalanced
Counterbalanced
Counterbalanced
Counterbalanced

Stacker
Stacker
Reach
Reach
Reach

Coles Crane
Ark Royal
Stacker
Flat Bed
Hook Lift

Hook Lift

Counterbalanced
option)

Combined Total of 28 Trucks.
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7.2 DISCUSSION

A reduction from 42 to 27 trucks was achievable, with a more 
efficiently run truck system, less downtime and spare batteries 
for double shift workfhg, instead of multiple trucks. Truck 
supervision were consulted throughout and agreed to the 
recommendations.
The rental contract was proposed, being the cheapest and most 
flexible option of all those analysed. However, the 
recommendation for a maintenance contract was taken, as, in the 
author's opinion, this was fundamental to the success of the whole 
project; even though the issue was a very sensitive one. It was 
not thought at this stage that S.T.C. local management would adopt 
this part of the recommendations.
Electric trucks were recommended for indoor use for the reasons of 
truck compactness and manoeuvreability, cost of fueling, and 
environmental conditions. Out of the three different options, 
electric, gas, and diesel, the diesel truck was the outdoor 
recommendation for job suitability, cost, and reliability. All 
trucks were recommended to be purchased from Lansing Bagnall, 
because:

(A) as a company they were secure, British, reliable and 
could offer the cheapest price, and the most flexible 
deal in terms of trucks and service/maintenance options.

(B) to standardise the total fleet of trucks on site, the
major portion of old trucks to be retained being Lansing 
Bagnall trucks. Maintaining a comprehensive spare parts 
inventory would also be cheaper and manageable under 
present organisation and control.

It was recommended that the organisation and control of the new 
fleet remain unchanged; this was the most suitable option under a 
time of considerable change in respect of the above 
recommendations. Once the new fleet and its operation had become 
routine, then the methods of organisation and control mentioned in 
the text, would be reassessed. It was felt that the current 
methods of organisation and control were satisfactory and would 
become more efficient, given a more efficient and reliable fleet of 
trucks.
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Within the recommendations, a replacement plan was proposed, over 
and above the previously stated costs, designed to update the 
fleet annually, or earlier if trucks became unfit for use. The 
plan covered approximately three trucks per year to be renewed, 
amounting to approximately £90,000 p.a. This would gradually 
renew all old trucks within the overall 4 year rationalisation plan. 
The recommendation for disposal of old and redundant trucks was by 
medium or large lots either in auction or to suitable customers for 
residual book value or more. In this way the poor or worthless 
equipment would be paired off with reasonable or saleable equipment 
such that S.T.C. would not be left unable to sell the former. 
Prior to implementation, careful attention would have to be 
paid to all departments and users affected. It was recommended 
that a presentation should be made to those concerned, detailing 
the final (approved) reorganisation/rationalisation. In particular 
the section heads of each department covered by the materials 
handling service, illustrating clearly the new set up, method of 
implementation and the replacement plans, timing, and finally to 
summarise the reasons and benefits of all decisions.

7.3 APPROVALS

All work involved in the preparation of the recommendations above 
and the P.A.R. document itself were completed, but, local approval 
of the P.A.R. took some time due to:

A) The uncertain position relating to the maintenance contract - 
(the maintenance union and management remained in discussion 
over other unsettled issues.)

B) Preparation of the official company financial sheets for 
inclusion in the P.A.R. document before submission to 
Headquarters was possible.

After approximately one month, the P.A.R. was submitted for 
headquarters approval. However, the question of maintenance 
remained unresolved, consequently the official financial sheets had 
been included in the P.A.R. recommending the lease option. This 
was presented to achieve the benefits already explained for rental/ 
lease over purchase and to leave the maintenance options open until 
final approval was granted.
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Provisional approval was indicated approximately one month later 
with further alterations required, and, to be incorporated as 
quickly as possible for resubmission to gain full approval. 
The alterations were:

1. The official financial sheets be resubmitted to include the 
5th year lease option at a rate of 1% of original equipment 
capital cost.

2. The choice of supplier be changed from Lansing Bagnall to 
Coventry Climax where possible.

During the project, on an occasional basis, progress was reported 
to the Industrial Engineering and Management Directorate (I.E.* M) 
when methods and conclusions were assessed.
Lansing Bagnall were recommended prior to final project completion 
and agreed by local and headauarters ' staff. However, in the time 
taken for the P.A.R. document to be completed, submitted for 
approval and updated; the I.E. & M. Directorate had initiated a 
fork lift truck supplier survey, with the intention of negotiating 
a group discount deal. Because this study had been initiated, 
the P.A.R. document was further delayed pending the results. The 
result was Coventry Climax trucks initially on cost and secondly 
because an adequate range of trucks could be offered for most 
S.T.C. group requirements. Although Lansing Bagnall were preffered 
to Coventry Climax, due to operator acceptance, performance, and 
service back up, this was not sufficient reason to deviate from 
the group discount deal. However, Sims E.R. sums up this general 
situation, indicating in the author 's opinion the correct solution 
for S.T.C., in the following extract:

"When competitive equipment items develop similar economies from 
the point of view of operating savings, and their comparable 
design features are both suitable to the job application and 
supported by competent service organisations, the selection should 
be made on the basis of price. If, however, any of these factors 
or criteria are lacking in one or other of the products, price 
should become a secondary factor and operating characteristics, 
serviceability, and life expectancy of the product should be the 
primary basis for selection." Sims E.R. (8)
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Thus the major (heavy range) portion of trucks had to be changed 
to Coventry Climax with new quotes included. The minor 
(light range) portion remained Lansing Bagnall, (justified on 
application and job suitability) but purchased via. Coventry 
Climax, so that all new trucks were leased from one supplier. 
The P.A.R. document was received fully approved including the 
above ammendments 2-3 weeks later. All the information and 
approvals were now available for C.P.D. management to make the 
final decision and place the order.

The maintenance position remained unchanged and of a delicate 
nature, and as such, the final decision was taken to adopt the 5 
year lease agreement with C.P.D. maintenance:- The purchasing, 
maintenance and site services manager Mr. E.R. Bryant giving his 
verbal assurance that properly organised, the fork lift truck 
maintenance would be adequately covered in house.
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CHAPTER 8

CONCLUSIONS 

8.1 GENERAL

Materials handling methods have been discussed in the text. At 
the outset of the project when the base data study was in its 
infancy, it was envisaged that fork lift trucks would be very 
difficult to replace due to the existing organisation and 
variation of work encountered. During the project, various 
different methods of handling were assessed, for example, pneumatic 
handling of compounds; conveyors (floor and overhead); marshalling 
and storage systems using dedicated automated devices; and 
automatic guided vehicles. Each of these at first appeared to have 
advantages in isolation for specific areas, but with a little 
further thought and investigation, each one was ruled out on cost 
and flexibility, particularly when considering the system as a 
whole. (Ref. - The Project Objective Page 8.)

Now, at the end of the project, the conclusions reached early in 
the project, (referring to methods of handling, that is the fork 
lift truck) remain correct for the circumstances within S.T.C.. 
It is thought however, that continued advances in automated guided 
vehicles make this a topic for further assessment, with good labour 
saving benefits. It is also felt that pneumatic handling of 
compounds would greatly improve housekeeping, minimise product 
contamination and reduce materials handling costs. Automated 
storage and retrieval, although not covered in this thesis was 
analysed but found to be unsuitable at the present time, due to 
the very large capital investment required, space which was not 
available and the uncertain future for the standard copper cables 
market.

Within the system, manual handling activities were of minimum 
significance for short-term potential gains. The major 
percentage of manual handling was accomplished by machine 
operators as inside cycle time.
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The Information collected within the base data study, however, 
will be relevant to any future attempts to eliminate manual 
handling and Introduce an automated storage and handling system, 
whether a fully Integrated or a small dedicated system. The major 
areas for short term potential savings, other than those already 
being investigated (i.e. elimination of the rewinding of finished 
cable) were in the minimisation of inter-process drum and bobbin 
transportation by mechanical handling and the reduction in costs 
of undertaking this necessary movement.

The major conclusion drawn from the base data study was the 
alarming difference (27%) between the theoretical materials 
handling statistics calculated from the company business plan and 
production control documents, and those actually taken from shop 
floor historical records. However, as pointed out previously, the 
lack of emphasis placed on materials handling by S.T.C., is the 
sole reason for this large differential. It must be pointed out 
that this differential has a direct effect upon accounting figures 
and tendering estimates, the only method of reducing this variance 
is a higher level of control of shop floor proceedures aimed at 
reproducing more closely what is specified on the production edit 
or routing layout. For the project, however, the 27% increase over 
budget was used as the true materials handling statistic.

As mentioned above, the fork lift truck was the most economical 
and flexible method of materials handling at Newport under 
conditions at the time. That is, a condition of many different 
handling interfaces, material shapes and sizes, and factory 
layout. But it would also lend itself to change if a fully 
automated and integrated system were adopted. The recommendation 
then, of a rental contract including maintenance gave a gross 
saving of:

£85,000 over the lease option. 
£63,000 over the purchase (year 1). 

£154,000 over the phased purchase, 
and £116,000 over the do nothing option.
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With the changes to the recommendations identified in Chapter 7, 
these savings would vary, but in the author's opinion, due to the 
in-house maintenance option, (instead of contract maintenance) the 
truck conditions would deteriorate rapidly from new along an 
exponential curve to the condition of the 'do nothing' option 
above. In other words, the materials handling system at Newport 
would not continue to run at the most cost effective operating 
level but quickly change into a high maintenance cost operation. 
The simulation exercise, (both on the number and capacity mix of 
trucks and the spare trucks required for maintenance) provided a 
comparison for the manual methods used to initially determine the 
results. The comparison was very close but because of time 
restrictions, only a portion of the fleet was simulated. In the 
author's opinion, simulation built up from sound statistics and 
operating rules, is a very powerful tool; and if time/money had 
permitted, all trucks and the maintenance simulation, would have 
been included in one total simulation programme. It would then 
have been possible to plan/predict and continually update 
operational logistics and the maintenance service quickly and 
easily. The actual decisions taken by C.P.D. local management and 
S.T.C. Directorate had now changed the project significantly. 
Below are the actual options chosen:

1. Reduce the size of the fleet from 42 to 28 trucks (changed)

2. Acquisition by lease with in house maintenance ( " )
3. Standardise on electric trucks for indocr use and

diesel trucks for outdoors. (same)
4. Coventry Climax chosen as supplier, limited

standardisation. (changed)
5. Control trucks by present methods with some fine

tuning. (same)

During project approval, and more so at this point, strong 
criticism of the deviations from the options recommended was 
voiced. It was felt that the major reason for the exceptionally 

poor condition of the fleet and its high maintenance costs was the 

lack of effective maintenance. These opinions were noted, but no 

changes resulted in the actions taken. The order was placed and 

all trucks were delivered to site by the end of April 1982.
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8.2 IMPLEMENTATION

Presentations were given to operators and supervision in all 
relevant departments to illustrate the details of the approved 
new fleet on order. An indication was given of the implementation 
plan, which was to coincide with the disposal plan for the old 
trucks; it was pointed out at the time, that the accuracy of the 
plan was reliant upon a customer or customers being found for the 
old trucks and supplier delivery dates being met. The redundant 
F.L.T. disposal plan was soon fulfilled, with one customer taking 
almost all the trucks to be disposed of. A transfer date was 
arranged being the last delivery date of all new trucks.

Problems occured when delivery of the small trucks from Lansing 
Bagnall (manufactured in Germany) fell behind schedule. 
Supervision within C.P.D. would not release their old trucks to 
fulfill C.P.D. 's committment to the customer until such time as 
Lansing Bagnall had fulfilled its committment to C.P.D.. C.P.D. 
purchasing therefore had to arrange a special agreement with the 
customer. One truck had to be retained on site at a hire purchase 
rate, paid to the customer. Calculations were made by the author 
to evaluate the economics of this situation; the conclusion, and 
the action taken, was to buy back the truck, at a higher price than 
its sale price.

The resultant number of fork lift trucks in the fleet was 29 - 
one extra small truck bought back (above) and one for spare which 
was previously free of charge in the rental contract. Final 
implementation was attained at the end of April, 1982.

8.3 PROGRESS & FINDINGS

The 2 year teaching company associate appointment was completed in 
June 1982 when the author took up the appointment of senior 
development engineer (optical cable design). Therefore, the 
results of the recommendations and decisions taken, from 
implementation to the time of writing completion, are stated below 
and are the author s observations and opinions:



The rationalised fleet of 29 trucks coped with the work load 
adequately. The Coventry Climax trucks, although not as suitable 
to the job or driver as Lansing Bagnall, were nevertheless good 
workhorses and covered the jobs required, although, a higher than 
expected level of teething troubles were encountered. The lease 
contract in comparison with the rental contract was not as flexible 
for future changes in either, the number of trucks, or, changes to 
truck capacities/details. However, due to the group discount deal, 
the overall cost including the fifth year lease at only 1% of the 
equivalent capital cost, worked out cheaper.

The maintenance cover was organised in the same fashion as prior 
to the project, i.e. - 1 Fitter whose workload covered Boilers 
and compressors, F.L.T.'s and other duties while the pool of 
Electricians covering all electrical work on site would be 
allocated to trucks if and when necessary. (No dedicated personel) 
There was also 1 battery attendant who covered all battery 
maintenance and charging on site.

Because In-House maintenance was chosen combined with non- 
standardisation of truck make, spare parts stock-holding was 
difficult. The maintenance levels, after the initial period, 
dropped to an acceptible level whereby the organisation of the 
fleet and total number of trucks continued to cover the workload. 
The situation now after 2 years is somewhat different. The 
maintenance level has now increased for the same reasons as 

originally identified:-

Casual (short term) hire has become necessary on numerous occasions 
due to several trucks being off the road simultaneously. This is 
typical (a repeat performance) of the lack of maintenance effort on 
trucks; truck repairs taking second place to production machinery 

problems, and waiting time, which also plays a part.
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In general, the recommendations made a significant improvement to 
the materials handling situation at C.P.D. Newport. The one major 
downfall, preventing the continuation of this improvement, being 
the failure to include contract maintenance, which as explained 
above, has a detremental effect on the service provided. It has 
been stated within the text that C.P.D. are in the business of 
cable manufacture and not fork lift truck maintenance. This 
statement is still upheld by the author and the failure by C.P.D. 
to implement this policy with respect to maintenance was, and is 
again, the major reason for the current situation.

A contributing factor to the high maintenance costs now being 
experienced, is the failure of C.P.D. management to fulfil the 
replacement plan. The finance approved for annual truck 
replacement (three trucks per year for 1983,84 & 85) was 
transferred to other higher priority projects. To date no old 
trucks have been replaced. It can be pointed out once more that 
this is partly because there remains no one person or department 
with direct responsibility for materials handling and no change has 
taken place in the method of accounting for it.

In the author ;s opinion, well in advance of the end of the Tease 
agreement (1987), naior actions will have to be taken to maintain 
the materials handling service to manufacturing at an acceptible 
cost. The easiest course of action will be to replace those trucks 
giving most problems during 1985 and 1986.
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APPENDIX 3

Lifting Cycle Times for Counterbalanced and Reach Trucks 
(see additional sheet for allowances which must ba added to basic cycle times)

Counterbalanced truck - lifting laden, 
lowering unladen.

4- Counterbalanced truck - 
lowering laden.

I Ift!ng unIaden.

Reach truck- lifting laden, lowering unladen,

Reach truck - lifting unladen, lowering laden.

NOTE: Times Include running forks into pallets to running out and

turning through 90 ready for travel with pallet (or vice versa)

6 8 10 12 14 16 

Height of I I ft (ft)
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APPENDIX 3 cont.

•.'ork Cycle limps for Turret Truck

^1ra.._9./. 'l! n.-l rc!rn "l ''v* '°^ fc^nd af""1 of th«; 'x 1 axis Is the scale for t 

dlstiinco. The uppor port of the 'y 1 axis I r. the scalo for travel tinrd.)

g roturn journey, Into account. The rlfjht hand arm of the '/' ,,y\^ 

shows tha sum of -lr;ivolllng time (t.) and lifting t|m* (1 ). r>* c'.cul** In 

1ho lowor |>ar1 !«-. thnt for the accumulated tmvnl, llftlnn am) lowprlnn 1inr-

I.H. (1 ^ t_ * 1^). In tha l)ottom Isft hflnrj section th»rr> appoor'S the 

iotal cyclp 1Inri Lcolo. This scale tfikns Into account additional tlmo 

eleninnl; Involved In picking up and deposition the loads o;)prai ionnl t I .••«> for 

the load pick-up dr-wlce etc.

To drtermlne the average time for ono working cycle from th- illn^rff. t.k f-^ 

2/3 of tlie r.icklnii nlr.le length and 2/3 of t^e r.r.ixlmu-n lifi hoiql I -.h^uM I..? 

ur.nd as ufan

To use thp diagram start from thn travel distance -scale anu' project ,) vrM 

lino from opproprlate point on the travel distance scale to I t rn r^olnt ^ f 

Intorsectlon on thn travel tine co-ordlnato lino. From 1H-, r,o[ ri i »xir.n:i t 

lino parallel to the 'x' axis until It Intersects the ;»ppro.orl ,it» llHIno 

tlmo co-ordlritite line. Continue the line downwards to thr> lowering tir^> 

ro onJi nate line. I'xtend the M tv-> parallel to the r x' axis through to ^^ e 

tot .il _~ycle time scale. Tho accumulative time elements can !-e TPM-J direct 

from tho diagram, nroceeJlng In a clockwise direction.

The Total Cycle Tlrnn scale Is based on the assumption that tip true'* Is 

operntlnQ In one stacking aisle only, and that the pallets are st\in<J I nq 

ready .it the I 1 •* i'J station.

Add a 5');' allowance to the total cycle 1 1 :<w to allow f.-r iJle tlmn, truck 

transfer from onn al:;le to another, drivers ;-eri>onal at lo^.-i^crs etc.
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APPENDIX 3 cont.

Operating Oa1a for Handling
A» .... ,'*-......-. ..-- . •"*•

Equipment Type Inq
Wl.Ht 

Required (ft)

Truck 

Truck 

Truck

I 1on
\i Ion 

I.'. 1on

.? ton (\0iict- Truck 

I 1on Coun1f»rlia lij 

7 1on Counlnrbal > 

I Ion Turr»1 Truer.

r.L.T. 

F.L.T,

8'-0" 
8' -0" 
8'-G" 
9'-0" 
I0'-0"

ir-o"
5'-7"
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APPENDIX 4 

ACTUAL AND PREDICTED BUSINESS CHANGES

A. Most telephone cable is of unit twin construction (i.e. one 
single core wrapped around another). The required size of 
cable is made up of any number of these pairs, from one to 
4,800. Frequent use of copper and aluminium as conductor 
material is made, however, copper is fast eliminating the 
aluminium market.

B. On distribution cables a switch to 10 pair unit construction 
is expected, which if made on the normal twinning machines 
will require a further 10 pair construction machine before 
being bunched. But if the twinning machines are replaced by a 
10 pair unit machine, this will relieve the present twinning 
capacity constraint and the need for concentric stranding machines 
in the long term.

C. Another fast developing change is from trunk quad cables to 
transverse screened cables. This change is more rapid than 
the above and the result will inevitably be elimination of the 
quadding machines and one dedicated concentric stranding 
machine.

D. A fourth major business change is of course Optical Cable 
Production. Although this will, in the long term, replace 
conventional copper and aluminium cables completely, in the 
short - medium term, while optical cable develops, the two 
types will co-exist and there are no fears of a major 
shortfall in conventional cable orders in the next decade.

The Company Business Plan predicts a steady rise in volume and 
value of sales of conventional cable by 5-6% over the next 4 

years.
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APPENDIX 5

WIRE DRAWING CAPACITY AND THROUGHPUT

1 Supply Pack (8.00) mm Oia. 

Rod Breakdown m/c's

2.1/2 internal packs (2.540) mm Dia.

1 Supply Pack

Rod Breakdown m/c's

2.1/2 internal packs (2.030) mm Dia.

1 Pack (2.540) mm Dia.

Tinning m/c's

3 reels

1 Pack (2.030) mm Dia.

Secondary 
Drawing m/c's

9-10 reels

1 reel

Secondary 
Drawing m/c's

3 reels

Output from Secondary Drawing is:-

9 reels/internal pack.
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APPENDIX 6 

CONFIDENCE LIMITS

The area for which doubt arose in the use of the 1980 budget was 
mainly stranding to shipping. The following analysis was therefore 
undertaken in order to establish confidence limits, which could 
then be extrapolated over future years business plan predictions. 
Actual results were taken from each m/c's log book entries over a 
period of two months (25.9.80 - 26.11.80) this being a 
representative sample of production throughout the year. The 
results were calculated as an average throughput in drums per shift 
and compared with the theoretical results to produce the following:

Actual results (taken from m/c log book entries). 
15.4 drums/shift across all stranders.

Theoretical results (taken from 1980 budget). 
11.23 drums/shift across all stranders.

It can be seen that the difference, 4.17 drums/shift is 21% of the 
actual two month sample result for 1980. This difference can be 
accounted for in the following ways:

(1) Cable is cut at stranding producing multiple lengths on 
multiple drums when the process layouts show one length - 
one drum. The reasons for this are:

(a) Snaps or short lengths during production.
(b) Shortage of the correct size drum.
(c) Different m/c used to that stated on the process layout 

(possibly due to breakdown or capacity/throughput mix 
problems) necessitating the use of different size 
drums.

(2) Rework for faulty cable either at stranding or on any post- 
stranding operation. This results in a doubling of the 
predicted work and therefore work movement.
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The Marketing Department annually correlate actual production 
with previous years predictions In order to predict more 
accurately the following years budget. However, no allowances 
would be made for materials handling procedures such as those 
mentioned above. A higher scrap allowance for (2) would be the 
only likely outcome. Thus for future projects on materials 
handling which requires the use of the base data results 
herein, the following assumptions and allowances will be made.

(a) Assumptions

The procedure of cutting cable at stranding will be 
looked into with respect to the wrong drum sizes being 
used.

Normal cost reduction projects undertaken to increase 
quality and reduce production costs, will gradually 
decrease the current level of scrap and rework.

(b) Allowances

Where equipment specifications or new methods rely upon 
these base data results, the difference of 27% on i960 
calculations will be revised annually and used to assess 
the actual level of materials handling on future ye = -s 
business plan predictions.
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PAR NO. 81-2032

INTERNAL TRANSPORT FLEET RATIONALISATION

MATERIALS HANDLING

Standard Telephones & Cables Ltd., 
Cable Products Division, 
Newport, Gwent.

-120-



MATERIALS HANDLING

(INTERNAL TRANSPORT) P.A.R. No. 81-2032
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MATERIALS HANDLING
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SECTION I - SHEET 3

COST SUMMARY OWNED / KINTAL *K @ 2.39 / E

ASSETS .

Capital purchase cost 
£178.03 • $ K 425,5

Total lease cost (exc. malnt) 
- £161 .00 • $ 385

Ave . annual lease = $77-0 
Total - $77.0 x 3.60478 
discount @ 12%

COSTS .

Maintenance .

Annual inflated cost discounted 
@ 12% to 1981 value = 
Total $388,4. Annual cost = 388,4 

5

Annual inflated cost discounted 
@ 12% to 1981 value - 
Total 388 ,4 . Annual cost =• 388.4 

5

Fuel

Annual inflated cost discounted 
to 1981 value -Total $ 158.0 
for owned and leased plant.

jnterest
Total Interest on owned asset 
calculated @ 5% of annual net 
plant value .

Development Grant

Calculated @ 15% of Capital 
cost.

TOTAL

Annual Cost Total r.nct
Leased

77,0

77,7

31.6

.186.3

Owned

85,1

77,7

31.6

8,5

(12,8)

190,1

Leased

278,0

388,4

158,0

824,5

Owned

425,5

388,4

158,0

42,6

(64,0)

950,5
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COSTS AT OWN YEAR VALUES £K

Rental Option
Rental 
(Including maintenance)
Maintenance 
(owned trucks)
Fuel Costs
Total Rental Costs

Purchase Option

Depreciation

Interest

Maintenance

Fuel Costs

Development Grant
Total Purchase Costs

Without the Project 
(current situation)

Maintenance

Short Term Hire Costs

Fuel Costs

Total Costs

1982

56.17

16.0

14.78

86.95

35.6

7.12

40.00

14.78

5.36

102.86

84.0

2.0

19.08

105.08

1983

60.39

17.92

16.55

94.86

35.6

5.34

41.92

16.55

5.36

104.77

95.76

2.28

21.37

119.41

1984

65.12

20.07

18.54

103.73

35.6

3.56

44.07

18.54

5.36

107.13

109.17

2.60

23.93

135.70

1985

70.42

22.48

20.76
113.66

35.6

1.78
46.48

20.76

5.36

109.98

124.45

2.96

26.80

154.21

1986

76.36

25.18

23.25
124.79

35.6
-

57.18
23.25

5.36
121.39

!

139.38 |

3.32

30.02

172.72
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921/WB/JLE MALL1NSON HOUSE

TO: MR. C. ROBINSON

DATE:

FROM:

24th December, 1981

W.E.C. BOWD 
C.A.C. SECRETARY

CC: MR. R. BASSETT 
—— MR. C. LEWIS

SUB]ECT: PAR 81-2032L LIFT TRUCKS

AMOUNT APPROVED CAPITAL EXPENSE (SALVAGE)
97.4 p. a. for 5 years.

3000's @ 2.39

The Subject Appropriation Request has been approved bv 
SIC Headquarters for expenditure

A copy of the approved request is attached for your 
records.

All requisitions for outside purchases to be actioned through 
purchasing: and full trade discounts obtained where possible.

VARIATIONS/RESTRICTIONS TO AMOUNT REQUESTED

-127-



CABLE PRODUCTS DIVISION NEWPORT 

PROJECT APPROPRIATION REQUEST (RENTAL)

TITLE: INTERNAL TRANSPORT RATIONALISATION NO. 81-2032

2.0 MANAGEMENT SUMMARY

2.1 Project Objective

To provide a cost effective internal transport service to meet 
the future needs of the Cable Products Division overcoming 
current problems and reducing operating costs by £115.2 K 
over a four year period at 1981 prices.

2.2 Problem

The internal transport situation at CPD Newport is 
unsatisfactory and rapidly worsening due to the inadequacy 
of the existing fork lift truck fleet.

The causes of this problem are:-

a. The fleet capacity mix does not reflect current and 
planned production requirements - e.g. a shortage 
of trucks for heavy lifts (3 trucks in excess of 
8,000 Ib capacity are required, only 1 truck is 
currently in operation).

b. Excessive age and poor condition of the majority 
of existing trucks. (Average age 10 years, oldest 
trucks 24 years)

At any time, 5 to 10 trucks ere out of service, necessitating 
expediency action. Service to manufacturing is only 
maintained by good day-to-day fleet management. Trucks_ 
are inevitably loaded above their rated safe capacity with 
a resultant increase in truck downtime for maintenance.

In addition, operating costs are excessive for the following 
reasons :-

c. The fleet is too large (42 trucks)

d Maintenance costs are excessive for the reasons 
stated above - a and b. (£K62.5 in 1980).

If these problems are not resolved promptly, manufacturing 
performance will be seriously impeded by poor internal 
transport service.
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2.3 Proposals

Following an 11 month study of the internal transport 
requirements at CPD Newport we recommend and propose:

a. That the total fleet is reduced from 42 trucks 
to 28 trucks.

b. That of the 28 trucks, 12 are hired on a rental 
agreement with full maintenance cover. The 
rental committment being £K52 NETT per annum.

c. That the balance of 16 trucks required are the 
best trucks of the correct capacity mix from 
the existing fleet.

2.4 Key Financial Data (£K)

Gross Expenditure 399.2 
(Excluding manning) 
over 4 years

Gross Savings over 4 years 115.2

Pay Back 1.9yrs

R.O.I. 23.5%

R.O.A. 29.4%

Date of implementation December, 1981



3 .0 BACKGROUND /CURRENT SITUATION.

3.1 BACKGROUND

Materials Handling -is a vital part of C.P.D. Newport's 
operation and has been long overdue for critical review 
with regard to minimising costs and increasing efficiency.

One of the major considerations within the materials handling 
system is internal transport primarily fork lift trucks. This 
project covers the rationalisation and updating of this 
equipment to provide a cost effective service to manufacturing.

Detailed analyses of the internal transport fleet began 
early October, 1980, studies were carried out on the viability 
of alternative modes of material movement but the fork lift 
truck was considered to be the optimum choice, being the 
flexible base of the handling system.

This project forms the first part of a 2 year project 
entitled "Materials Handling". Following the fork lift 
truck rationalisation, bulk storage of sheathing compounds 
will be investigated together with the possible automation 
of bobbin transfer from insulating lines to twinning to 
marshalling to laying up and return of empties. The above 
projects are being covered as part of the authors appointment 
as an Associate for the Standard Telephones and Cables/ 
Polytechnic of Wales Teaching Company programme.

3.2 CURRENT SITUATION

There are currently 42 trucks of various eges, capacities and 
makes at C.P.D. Newport which are listed below.

These trucks have been acquired over rr.sny years, a proportion 
of the fleet being transferred from Woolv.-ich between 1976-77. 
Consequently there is no overall standerdisetion on make or 
capacity of truck, which, combined with the wide range of ages, 
makes a suitable parts stockholding impractical. This situation 
causes high downtime not least from the age and poor condition of 
the fleet but from parts which are difficult to obtain and have long 
lead times.

Trucks in operation include some reach and stacker trucks 24 years 
old and the average age of the total fleet is 10 years. During the 
last 10 years, product mix changes have occured such that the basic 
4,000 Ib capacity truck of which there are 9 is no longer capable of 
meeting weight demands put upon it.
There are four trucks of 7,000 Ib capacity and above, of these 
only one 8,000 Ib electric truck is continuously available for 
use throughout the factory and this particular truck has recently 
suffered a bent mast through its generally poor condition. The 
requirement is for 5 trucks of 8,000 Ib capacity and above, all 
fully available for work throughout the factory.

The situation due to this shortfall of large capacity trucks is 
critical. During the normal working day, the 15,000lb tuck
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originally intended for the composite area has to be fitted with 
forks for heavy drum lifts; fitted with fork extensions for copper 
and occasional unloading of wood deliveries; and refitted with 
hook and boom for composite work, all of which can only be carried 
out by maintenance personnel who have their own priority lists 
which results in excessive waiting time.

Coupled with the above problems are the problems associated with 
the 15,000 Ib truck breaking down. In such circumstances, copper 
deliveries are held up and have resulted in stoppages at the rod 
breakdown machines, heavy drum lifts both inside and outside the 
factory are delayed causing hold ups on production machines and in 
shipping.

The smaller base capacity trucks of 5,000 Ib and below, of which 
there are 10 are in very poor condition being continually overloaded 
due to the lack of load indication on the truck and heavier drum 
weights than were originally envisaged. The trucks ages are past the 
economic life and in most cases past the useful life expectancy. 
These factors render the fleet service unpredictable, costly and 
inefficient.

The maintenance costs were £62,5K in 1980 and although every 
effort is being made to reduce this cost in 1981, the second half 
of the year is showing significant increases in the number of 
truck breakdowns. Recent daily statistics indicate occurrences 
of 1 0 major counterbalanced trucks inoperative simultaneously 
ignoring the number of reach, stacker end miscellaneous trucks.

Sumrr.-arising:-

The average downtime during 1S80 was 15 truck days per week, 
service only being maintained by expediency action, good 
day to day fleet management and costly short term hire. The 
level of service in such a situation is very poor and impedes 
manufacturing performance.

The causes are:- Incorrect capacity mix and poor electrical
and mechanical condition.

High downtime exists due to the above factors and is 
accelerated by continual overloading. Running costs are 
far in excess of an efficient cost effective service due to 
the high number of trucks (42) needed to maintain the present 
level of service.
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3.3 CONCLUSIONS

In order to attain a cost effective and fully operational 
materials handling service and to continue this service to 
manufacturing in future years, the present fleet of fork lift 
trucks must be rationalised. The major part of the fleet, 
consisting of old and worn out equipment, must be updated 
and replaced by fewer trucks but of the correct capacity mix 
consistent with present and predicted business demands.
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CURRENT FLEET OF COUNTERBALANCED F. L. T.' s

CAPACITY 
(lb)

15,000

10,000

8,000

7,000

6.000

6,000

o.OOO

5,000

5,500

4,500

4,000

4,000

4,000

4,000

,000

4,000

4,000

2950

MAKE

HYSTER

CLARK

CLARK

CLARK

CLARK

CLARK

CLARK

CLARK

LAN SING BAGNALL

LANSING BAGNALL

YALE

CLARK

CLARK

CLARK

CLARK

CLARK

CLARK

CLARK

POWER

GAS

GAS

ELECTRIC

GAS

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

I LEG TRIG

I LEG TRIG

I1ZGTRIC

ELECTRIC

YEAR OF 
MANUFACTURE

1979

1975

1970

1973

1975

1975

1974

1972

HIRED

EX. N.W.

1962

1965

1965

1970

1971

1971

1972

1975

CONDITION

GOOD

INOPERATIVE

POOR

FAIR

POOR

FAIR

FAIR

POOR

GOOD

GOOD

POOR

INOPERATIVE

POOR

POOR

POOR

POOR

POOR

POOR

i
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CURRENT FLEET OF REACH AND STACKER TRUCKS

CAPACITY 
(lb)

2SOO

2900

2200

2900

3000

3000

2200

2500

2240

3300

1760

2200

13,200

FLAT BED

ERUM WAGON

600

1500

1500

3000

3000

205

2240

1100

560

MAKE

LANSING BAGNALL

YALE

B. T. ROLLATRUC

YALE

CLARK

CLARK

B. T. ROLLATRUC

LANSING BAGNALL

LANSING BAGNALL

LANSING BAGNALL

LANSING BAGNALL

LANSING BAGNALL

CURRENT FLEET OF M!SCELLA

COLES CRANE

B.E.V. (ARK ROYAL;

AMIESE

TITAN

CROWN

CROWN

LANSING BAGNALL

LANSING BAGNALL

LLOYDS BRITISH

ECCLES

LINK

MINILIFT

POWER

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC

NEOUS TRUCKS

DIESEL

ELECTRIC

ELECTRIC

NftNUAL/HYD

MANUAL/KYD

MANUAL/HYD

ELECTRIC

ELECTRIC

MAN/HYD

MAN/HYD

MAN/HYD

MAN/HYD

YEAR OF 
MANUFACTURE

1957

1957

1961

1969

1973

1974

1974

1976

1979

EX. N.W.

EX. N.W.

1979

EX. N.W.

EX. N.W.

1966 ?

1973

EX. N.W.

EX. N.W.

EX. N.W.

EX. N.W.

HOOK TRUCK

BOOM TRUCK

HOOK TRUCK

HOOK TRUCK

CONDITION

POOR

POOR

POOR

POOR

FAIR

POOR

POOR

FAIR

FAIR

POOR

FAIR

GOOD

GOOD

FAIR

FAIR

GOOD

GOOD

GOOD

FAIR

GOOD

FAIR

GOOD

GOOD

GOOD
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A COUNTERBALANCED (C/B) TRUCK
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4.0 TRUCK REQUIREMENTS

4.1 Analyses
Recommendations are based on a combination of four major 
analyses:-

Theoretical analysis based on the cable sample 
from the 1980 Business Plan extrapolated over the 
next five years using the 1980-85 objectives 
(W.I.P. movements).

Material movement per department, using historical 
records combined with extensive discussions with 
operating and supervisory personnel. (NonW.I.P. 
movements, e.g. Raw Materials).

Computer based simulation of truck utilisation, 
carried out jointly with the Work Study Department 
(counterbalanced indoor trucks only).

Computer based simulation of truck downtime for 
planned and breakdown maintenance (carried out 
Jointly with the Polytechnic of Wales computer staff).

4.2 Major Findings
The major proportion of the current fleet of 42 trucks 
are of the wrong capacity mix and in very poor condition.

Service to manufacturing could be maintained by 28 
trucks of the correct capacity mix and condition.

Acquisition of 12 new trucks of a higher lifting capacity
is essential to complement the 16 best trucks in the present fleet
to provide a cost effective service.

Within the reduction from 42-28 trucks manning levels 
are not affected for the following reasons :-

a) Trucks are not dedicated to specific personnel.
b) Shop service personnel draw from a number of trucks set 

aside for their use but driving the trucks is only a small 
part of their normal work in the present situation.

c) Multiple trucks are used for multiple shift working
whereas in the proposed situation one truck with a spare 
battery to increase truck utilisation will be used thereby 
decreasing the number of trucks and cost.

d) At any one time there are over 5 trucks not in use for 
various reasons.

A combination of the above analyses and findings 
resulted in the following recommendations for the size 
and capacity mix of the internal transport fleet at 
CPD, Newport:-4. 3

-137-



4.3 EXPLANATION OF,ANALYSES

frief details of the analyses carried out to determine the number and capacity 
mix of trucks is attached.

From a breakdown of the 1980 Business Plan - cable sample, each-cable 
specification and its length was extracted; the size, weight and number of 
bobbins and drums at each operation was determined from the process layouts 
and cable design specifications.

Assuming all orders are equally distributed over the year, the total number 
of bobbins and drums moved throughout the factory was calculated as an 
average figure. Fluctuations in load demand in different sections was 
covered using practical production information.

Inter process distance meas-arements together with fork lift truck operating 
data was used to determine the time taken to move the material and 
therefore the number of trucks required, in each capacity range.

The above procedure was used for Work in Progress (W.I. P.) movement 
through the telephone facility at C. P. D. Newport. NonW.I.P. movement 
and raw materials, machinery etc. was calculated from practical historic 
information in each department knowing the amount of material per load transferred.

All material movement vising mechanical means inC.P.D. Newport was then 
analysed in set weigh: categories to determine the number of each different 
type of fork lift truck required. Maintenance records were also analysed 
to predict present and proposed levels of downtime and cost in order to 
obtain the most cost effective, efficient method of acquisition and cover 
for maintenance downtime.

For the indoor operations of 7.L.T. 's, the number and capacity mix requirements 
were checked using a computer aided simulation programme devised by 
Mr. O.G. Erasmus (V/crk Study Department) C.P.D. Newport, added to by 
the author, to include raw rreterials, job weights and truck capacities. 
For the additional trucks required to cover downtime for maintenance the 
number and capacity rix requirements were checked using a computer aided 
simulation programme produced by the Polyt echnic of Wales computer 
staff in conjunction with the author.
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4.4 PROPOSED SIZE AND CAPACITY MIX OF TRUCKS

COUNTERBALANCED

NO.

1

2

1

1

4

1

1

CAPACITY (Ibs.) 

15,000

10,000

8,000 + Spare Battery 

0,000

6,000 + 1 Spare Battery 

4,500

5,500

TOTAL OF 11 TRUCKS

POWERED REACH AND STACKER TRUCKS

3,500 

2,240 

2,500 

1,7 CO

3,000

TOTAL OF 9 TRUCKS

MISCELLANEOUS TRUCKS 

1 13,200

4,500

3,000

2,240

600

TYPE 

GAS

ELECTRIC

ELECTRIC

DIESEL

ELECTRIC

ELECTRIC

ELECTRIC

ELECTRIC (STACKER) 

ELECTRIC (STACKER) 

ELECTRIC (REACH) 

ELECTRIC (REACH) 

ELECTRIC (REACH)

205 

TOTAL OF 7 TRUCKS

DIESEL (COLES CRANE) 

ELECTRIC (ARK ROYAL) 

ELECTRIC (FLAT BED) 

ELECTRIC (HOOK LIFT) 

MANUAL (STACKER) 

MANUAL (HOOK LIFT)

COMBINED TOTAL OF 27 TRUCKS + 1 FREE ON SITE AS A SPARE 
WITH THE RENTAL CONTRACT.
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5 .0 CHOICE OF SUPPLIER

Analyses were concentrated on the following areas:-

a) Truck suitability for its Intended job.
b) Flexibility for use in other areas suited to its capacity.
c) Price (quotes attached).
d) The after sales service, maintenance contract and expected 

downtime.

e) Number of engineers in the immediate vicinity, location of 
nearest spares and service depot.

f) British or foreign manufacture of trucks, supplier security.

(a) and (b) above were analysed by means of demonstrations and 
trials from various suppliers listed below.

Demonstration given
1. ROLLATRUC

2. LANSING BAGNALL

3. EATON YALE

4. COVENTRY CLIMAX

5. ALTET

6. HYSTER

Factors considered

1.

2.
3.
4.
5.

6.

Can Manufacturer 
supply all trucks 
to C.P.D. 
Specification

Small trucks
only

All trucks
* C/B only
* C/B only

Small trucks
only 

* C/B only

Strength 
& 

Constriction

Good

Very good
Good
Good
Good

Very good

All-round 
vision

Good

Good
Good
Good
Good

Good

Comfort

Good

Very good
Good
Fair
Very good

Good

Ergonomic 

Design

Good

Very good
Fair
Fair
Very good

Good

* C/B = Counterbalanced.

Based upon the results of the above trials and factors considered, the 
optimum supplier is Lansing Bagnall
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EATON YALE TRUCKS

EDDISSON PLANT

6,000 Ibs lift capacity Fork Lift Truck - ERC 60 

£15,95o inclusive of discount, 

(confirmation to follow.)

REGARDS EATON YALE - EDDISSON PLANT.
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CATERPILLAR TRUCKS

3375U8 BOWL IF G

SUE 3.05 5/10/81

ATTN: MR N J PERRY - PRODUCTION CONTROL

CONFIRMING MY CONVERSATION V.MTH YOU REGADING A PRICE OF CATERPILLAR 
FORK LIFT TRUCK MODEL M-oOB (72 VOLT) 5,000 LBS CAOACl TY. 
COMPLETE VI TH 500 AHC 9ATTERY AND 12 HOUR CHARGER.

TOTAL PRICE £17,SlO.OC + V A T

REGARDS
BRIAN CHESTER
LIFT TRUCK SALESMAN

3375U8 30WLIP- G
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LANSING BAGNALL TRUCKS

U98597 LB3RGD G

OR THE ATTENTION OF : 
MR NIEL PERRY

£,40.81

THE BUDGET CAPITAL COST
FOR STANDARD SPECIFICATION FOER 9 3.0

THE PURCHASE PR I CE WOULD BE £15.730 
PER TRUCK. THIS TO INCLUDE YOUR S.T.C. 
DISCOUNTS.

REGARDS
ROGER TOWNSND
FORK TRUCK RENTALS.

U93597 LBBRGD G 
T NP G
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CLIMAX TRUCKS

(Lease with maintenance - five year period.)

COo u:

J IT,

O W IS
f- CU V

O X 
O M

e- a, ><

3 w to 
E. o i

to 
I

a Is c/5 ~~

< &H

a •
o oz: 2

CD oo .» 00 vo j- so oOD ao CM CM to oo r- o
»o o -^ e j- in o into CM in r^ o -? ao »n
^ O X vJD O «O O CM
f"> tO O 10 \o CM 00 •«
*H i-c .-i « ,-1 .-i .3- CM

^o o .? CM »H j »-i ir\ON x r^ o in as o r—
CM CM 10 .? »H .«• ,H KScs c-v — a\ -- 03 t^\ j-

« »-l f\ M

OOCV'^«>^\l^\^<^i Ccor^voi^aor^-T ir\
r^-r^cocDK^c^o w
ODCDCOCor-'-i t^

*"> ^H t^ T-l

ir\or~-?c^r~t^ c
!•"> CJ f^ !T> U^. 00 ^ IT\

• •••»•• •
T-I — — ^ r~\ C) to cjccxcr^CNt^-CD to— o --

coomio-r i^c c !•-• CJ CO ro -^ ci
^ c~. c^ x x c^ r~- otorofo^ir\fOif^. IT*

^M

CJ CJ K- O C 10 CJ c
O C^ CJ 1^ CJ CM OS O
to (o -r »- »- j1 vC LOto r-\ r~ -r in to to -r

c-. c> c- r- o o-. o s
f\ fO r^ L^ C-> tO L~. C

• •••«•• •r^r^r~ioor~-CN ir.
CJ CJ c; f. j o o J *-t

sor~zr^-toaor^ c^xt^too-rio tr-• •••••• •i^. ro -r o CJ \r\ t~\ r-IT IT, r~ -? in -*• r- x
v-4

oscccoc cocomcoc c• •••••• •
r~ c IT r- x x -s1 »-(r^-j'^^coc cxxcc-i-s'O^r^ o
xx^cvoxmo c

CM
*-<

•
X

o in

a «
o c

t.
\. 01•r. x.

O
xa

Si<J
c

c
X

»-cjr~.»ir^r^x

CM 
ON

J- J1
•to

J1 
o

to
\r\

o
•to

X
X

•
(O 
Cl 
LO

to 
ir. 
to

O 
CJ

•£
o

o o

•O «- Te< u c
h C
c c

a -^ c
J= E
u a

• 1- X e.
ec ** t >- j:
c a; c c *>
o c e -J

^H E —— -W C	•w c *>
: c — ^c o o: -c
\C e c a•c — s. *J
u c c -u
c *> ^ — •-«i- *> u e «M

•c ^
- -^ -^ i. is:
o st.y; v, F-ic •" •*->

—c r- I. C O
v c -c —

r-» c v. 3 ai
•c " e o a
c •= ce t. 5 •- t.

c — o
» <« O X <w

o c _
- c EC

- — •a
CJ o =

= e

y; on oc tc
- E E E E Ee.' c i c c.

•o
0>•c

c 
a 
t.

tl
4)



CLARK TRUCKS

L*- 1 "5 *!;•'. •" 7 ^ • C

U97998 CLARK"/ G TLX NO C137U GA 5.10.81 
10. UO

FROM : CLARKLIFT CARDIFF

ATTN MR NE1L PERRY

RE: TELEPHONED REQUEST

STANDARD 6COO LB5 ELECTRIC TRUCK 
MODEL EC500 oC 
130' ' STD M.AST 
13 THF 27 BATTERY 
SD Id/115 CHARGER

PRICE DELIVERED= £19,730

REGARDS, 
BILL PERSSE

U97998 CLARK1// G
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6.0 ALTERNATIVES

6.1 Take no action

Cable production has become as cost competitive as the 
consumer market and as such demands the most efficient 
and cost effective service.

To take no action would result in an increase in- 
fork lift truck downtime due to the age and condition 
of the fleet. This would necessitate expensive casual 
hire to meet service and capacity shortfalls, and 
consequently an increase in maintenance and associated 
costs. This is the most expensive option £515K over 
4 years. Minimising the number of trucks would not be 
possible and would not result in a cost effective 
efficient service to manufacturing. To take no action 
is not therefore a practical alternative and is rejected.

6.2 Acquire new trucks by Capital Purchase (Year 1)

Use the minor portion of the existing fleet (16 trucks) 
supplemented by the capital purchase of 12 trucks in 
Year 1. This would provide the required service but not 
at the least cost. Flexibility would be very limited 
and if in house maintenance is adopted would depend 
upon the availability of spares and labour. Capital 
expenditure v/ould be £158K in Year 1, not including 
running costs, manning costs or maintenance labour. 
The gross expenditure (excluding manning) over the 4 
year plan period would be £458K. For reasons of 
cost and flexibility this option is not recommended.

5 .3 Acquire new trucks by Phased Capital Purchase

Use the major portion of the existing fleet, supplemented 
by phased purchase of 12 critical trucks over the 
4 year plan period.

This is not the lowest cost option and does not 
provide the required service until the end of the 4 
year period. In years 1, 2 and 3 the current fleet 
would be gradually replaced which would neither 
minimise the number of trucks required to effectively 
maintain the required service, nor minimise the 
associated operating costs. Gross expenditure over 
the 4 year period (excluding manning) of £553K.
For the above reasons this option is not recommended.
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6.4 Acquire new trucks by leasing

Use the minor portion of the existing fleet (17 trucks) 
supplemented by a leased fleet of 11 major trucks. 
This again is not the cheapest option and would not 
provide the flexibility required for business and 
method changes.(i.e at a later stage when further 
reductions or changes in fork lift truck specifications 
are achieved by possible dedicated handling systems 
the leased trucks would have to be sold and trucks 
of different specifications acquired). The 
financial analyses illustrate a gross expenditure 
of £484K over the 4 year planning period (neglecting 
manning costs).

For the reasons above this option is not recommended.

6,5 Acquire new trucks by Rental

Use the minor portion of the existing fleet (16 trucks) 
supplemented by a rental fleet of 12 major trucks 
acquired in Year 1.

This option is the cheapest option and will provide 
sufficient flexibility for business and method changes 
at no extra cost (i.e. within the rental option truck 
specification changes within limits required due to
method changes are acceptable at no extra'cost. 
The number of trucks is at a minimum with this option 
and the total expenditure (excluding manning) over 
the 4 year plan period is £415K.

For these reasons, this option is recommended, to 
provide the optimum service at minimum cost.
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6 -6 FINANCIAL ANALYSIS (D.C.F.)
The following sheets Illustrate each option on a like for like 
comparison, based upon a 4 year contract period due to the 
uncertainty of further predictions.

The options are calculated on a discounted cash flow basis 
using S .T. C. 53.5% corp. tax where applicable. Book value 
for re-sale of the newer trucks and estimations of value for 
fully depreciated trucks is covered. 12% inflation per year is 
used as an average future estimate.

NOTE-
1. On the purchase options, trucks are sold after the four 

year period to compare with the rental option.

On the leaseoption, trucks are sold after four years by 
the leasing company and the residual value expected is 
apportioned to each years lease cost, reducing the 
nominal rate. In both the above cases, the depressed 
state of the secondhand truck market forces the residual 
value of the trucks to reflect book value which is 20% of 
capital cost, the trucks being depereciated over five years.

2 . Explanation of Maintenance Costs .

a) Rental
Purchase maintenance is included in the rental rate 
for the 12 new trucks. filOOO/truck p.a. is used for 
the old trucks kept. (Based on historical accounting 
records).

b) Lease.
As a) above except that 17 old trucks would be kept 
because, with rental one spare truck is provided free
of charge.

c) Capital Purchase year 1.
Maintenance is based on hi stoical figures for the old 
trucks; new trucks are under guarantee for the first 
year, and only incur routine maintenace costs . There 
after contract maintenance is included for the new trucks 
only.

d) Phased Capital Purchase.
As above c) but with more trucks present in the fleet 
until full cover is attained after total acquisition at the 
end of the four years.

e) Do nothing.
All maintenance based on an extrapolation of historical 
accountancy figures.

Manning costs are not included as there is no reduction in 
headcount as a result of the project thus the labour content 
is the same for every option.

Fuel has been included as this affects the total costs depending 
upon the option.

* See Appendix C Section 2 .
-148-



R
E

N
T

A
L

Y
E

A
R

 
19

82
 

19
83

1.
 

2.

RE
NT

AL
 R

AT
ES

 
(i

nc
lu

di
ng

 a
dd

iti
on

al
 

eq
ui

pm
en

t)

TA
X 

RE
LI

EF
 A

T 
53

,5
%

M
A

IN
TE

N
A

N
CE

TA
X 

RE
LI

EF
 A

T 
53

,5
%

O
LD

 T
RU

CK
 I

N
C

O
M

E

TA
X 

O
N

 I
N

C
O

M
E 

53
,5

%

FU
EL

 U
SE

D

TA
X 

RE
LI

EF
 O

N
 F

U
EL

 5
3,

5%

CA
SH

 F
LO

W

D
IS

C
O

U
N

T 
FA

CT
O

R 
16

%

N
.P

.V
. 

12
%

 
IN

FL
.

1 6
%

 D
IS

C
O

U
N

T 
FA

CT
O

R

- 
56

,1
65

 
- 

60
,3

90

+ 
30

,0
48

- 
16

,0
00

 
- 

17
,9

20

+ 
8,

56
0

+ 
26

,0
00

- 
13

,9
10

- 
14

,7
76

 
- 

16
,5

49

+ 
7,

90
5

- 
60

,9
41

 
- 

62
,2

56

0,
86

21

- 
60

,9
41

 
- 

53
,6

71

19
84 3.

- 
65

,1
22

+ 
32

,3
09

- 
20

,0
70

+ 
9,

58
7

- 
18

,5
35

+ 
8,

85
4

- 
52

,9
77

0,
74

32

- 
39

,3
73

19
85 4.

- 
70

,4
22

+ 
34

,8
40

- 
22

,4
79

+ 
10

,7
38

- 
20

,7
59

+ 
9,

91
6

- 
58

,1
66

0,
64

07

- 
37

,2
67

19
86 5,

+ 
37

,6
76

+ 
12

,0
26

+ 
11

.1
06

+ 
60

.8
08

0,
55

23

+ 
33

,5
84

TO
TA

L 
C

O
ST

 A
FT

ER
 C

O
N

TR
A

CT
 

(4
 y

ea
rs

) 
(E

1S
7.

66
8)

 
*E

X
C

LU
D

IN
G

 
M

A
N

N
IN

G
 C

O
ST

S.



Y
E

A
R

LE
AS

E 
RA

TE
S 

ud
in

g 
ad

di
t'l

 e
qu

ip
.)

 
TA

X 
RE

LI
EF

 A
T 

53
,5

%
-

M
A

IN
TE

N
A

N
CE

TA
X 

RE
LI

EF
 A

T 
53

,5
%

O
LD

 T
RU

CK
 I

N
C

O
M

E

TA
X 

O
N

 I
N

C
O

M
E 

53
,5

%

FU
EL

 C
O

ST
S

TA
X 

RE
LI

EF
 O

N
 F

U
EL

o 
J 

, O
 %

CA
SH

 F
LO

W

D
IS

C
O

U
N

T 
FA

CT
O

R 
16

%

N
.P

.V
. 

12
%

 
IN

FL
. 

P.
 A

16
%

 
D

IS
C

O
U

N
T 

FA
CT

O
R

L
E

A
S

E

19
8

2 
19

83

*'
 

2.

- 
76

,8
42

 
- 

80
,8

47
 

+ 
41

,1
10

- 
17

,0
00

 
- 

19
,0

40

+ 
9,

09
5

+ 
25

,0
00

- 
13

,3
75

- 
14

,7
76

 
- 

16
,5

49

+ 
7,

90
5

- 
83

,6
18

 
- 

71
,7

01

1 
0 

, 8
62

1

- 
83

,6
18

 
- 

61
,8

13

19
84

 

3.

- 
84

,8
14

 

+ 
43

,2
53

- 
21

,3
25

+ 
10

,1
86

- 
18

,5
35

+ 
8,

85
4

- 
62

,3
81

0,
74

32

- 
46

,3
62

19
85

 

4.

- 
89

,0
34

 

+ 
45

,3
75

- 
23

,8
84

+ 
11

,4
09

- 
20

,7
59

+ 
9,

91
6

- 
66

,9
77

0,
64

07

- 
42

.9
JL

2

19
86

 

5.

+ 
47

,6
33

+ 
12

,7
78

+ 
11

,1
06

+ 
71

,5
17

0,
55

23

+ 
39

,4
99

TO
TA

L 
C

O
ST

 A
FT

ER
 C

O
N

TR
A

CT
 

(4
 y

ea
r)

(5 
ye

ar
s 

in
cl

. 
ta

x)
(£

19
5,

20
6)

 
Ex

cl
ud

in
g 

m
an

ni
ng

 c
os

ts



C
A

P
IT

A
L

 
P

U
R

C
H

A
S

E
 

Y
E

A
R

19
82

 
19

83
 

19
84

 
19

85
 

19
86

 
Y

E
A

R
 

. 
2.

 
3.

 
4.

 
5.

CA
PI

TA
L 

(I
nc

-D
ev

el
dp

m
en

l 
G

ra
nt

 o
f 

15
%

 
TA

X 
RE

LI
EF

 A
T 

53
,5

%

M
A

IN
TE

N
A

N
CE

 

TA
X 

RE
LI

EF
 A

T 
53

,5
%

 

O
LD

 T
RU

CK
 I

N
C

O
M

E 

TA
X 

O
N

 I
N

C
O

M
E 

53
,5

%
 

FU
EL

 C
O

ST
S

TA
X 

RE
LI

EF
 O

N
 F

U
EL

 
53

.5
%

CA
SH

 F
LO

W
 

D
IS

C
O

U
N

T 
FA

CT
O

R 
16

%

N
.P

.V
. 

12
%

 I
N

FL
. 

P.
 A

.

16
%

 D
IS

C
O

U
N

T 
FA

CT
OR

 
(I

N
C

LU
D

ES
 A

D
D

IT
IO

N
A

L 
EQ

U
IP

M
EN

T 
£3

2,
65

3)

- 
19

5,
40

0 
•f 

29
,3

00
 

+ 
10

4,
53

9
- 

25
,3

33
 

- 
50

,5
40

 
- 

56
,6

05
 

- 
63

,3
97

 

+ 
13

,5
53

 
+ 

27
,0

39
 

+ 
30

,2
84

 
+ 

33
,9

17
 

+ 
26

,0
00

 
+ 

31
,6

00
 

- 
13

,9
10

 
- 

16
,9

06
 

- 
14

,7
76

 
- 

16
,5

49
 

- 
18

,5
35

 
- 

20
,7

59
 

+ 
7,

90
5 

+ 
8,

85
4 

+ 
9,

91
6 

+ 
11

.1
06

- 
18

0,
20

9 
+ 

44
,9

98
 

- 
39

,2
47

 
- 

12
,3

56
 

•»• 
28

,1
17

 

1 
0,

86
21

 
0,

74
32

 
0,

64
07

 
0,

55
23

- 
18

0,
20

9 
+ 

38
,7

93
 

- 
29

,1
68

 
- 

7,
91

6 
+ 

15
,5

29

TO
TA

L 
CO

ST
 A

FT
ER

 4
 y

ea
rs

 
(5

 y
ea

rs
 i

nc
l. 

ta
x)

 
—

—
—

—
—

 1>
 

( £
 1 

fi i
 0

-7 
1\

 
*F

xr
lu

di
na

 m
an

ni
na

 n
os

ts
.



P
H

A
S

E
D

 
C

A
P

IT
A

L
 

P
U

R
C

H
A

S
E

iy
«z

 
19

83
Y

E
A

R
 

, l -
 

2.

CA
PI

TA
L 

PU
RC

H
A

SE

TA
X 

RE
LI

EF
 A

T 
53

,5
%

M
A

IN
TE

N
A

N
CE

 C
O

ST
S

TA
X 

RE
LI

EF
 A

T 
53

,5
%

O
LD

 T
RU

CK
 I

N
C

O
M

E

TA
X 

O
N

 I
N

C
O

M
E 

53
,5

%

FU
EL

 C
O

ST
S

TA
X 

RE
LI

EF
 O

N
 F

U
EL

 C
D/ 

00
.0

%

CA
SH

 F
LO

W

D
IS

C
O

U
N

T 
FA

CT
O

R 
16

%

N
.P

.V
. 

12
%

 I
N

FL
 

P.
 A

.

16
%

 D
is

co
un

t 
fa

ct
or

 
(i

nc
lu

de
s 

ad
di

ti
on

al

- 
55

,2
87

 
- 

49
,2

52

-I- 
29

,5
79

- 
68

,0
00

 
- 

65
,7

20

+ 
36

,3
80

+ 
7,

00
0 

+ 
6,

00
0

- 
3,

74
5

- 
17

,9
10

 
- 

19
,7

48
 

+ 
9,

58
2

- 
73

,2
58

 
- 

56
,9

24

1 
0,

86
21

- 
73

,2
58

 
_ 

49
,0

74

TO
TA

L 
CO

ST
 A

FT
ER

 C
O

N
TR

A
CT

19
84

 

3.

- 
34

,1
36

+ 
23

,5
26

- 
66

,2
11

+ 
35

,1
60

+ 
4,

00
0

- 
3,

21
0

- 
20

,7
37

 

+ 
10

,5
65

- 
51

,0
43

0,
74

32

- 
37

,9
35

(4
 y

ea
r)

 
(5 

ye
ar

s 
in

cl
.

19
85

 
19

86
 

4.
 

5.

- 
39

,2
35

+ 
18

,2
63

 
+ 

20
,9

91

- 
61

,3
87

+ 
35

,4
23

 
+ 

31
,5

69

+ 
85

,1
28

- 
2,

14
0 

- 
45

,5
43

- 
22

,7
97

 

+ 
11

,0
94

 
+ 

12
,1

96

+ 
24

,3
49

 
+ 

19
,2

13

0,
64

07
 

0,
55

23

+ 
.1

5,
60

0 
+ 

10
,6

11

ta
x)

eq
ui

pm
en

t, 
£3

2,
65

3)
(E

16
6,

70
9)

 
*E

xc
lu

de
s 

m
an

ni
ng

 c
os

ts



D
 O

N
O

T
H

IN
G

19
82

 
19

83
 

19
84

 
Y

E
A

R
 

. l -
 

2.
 

3.

M
A

IN
TE

N
A

N
C

E

TA
X 

RE
LI

EF
 A

T 
53

,5
%

CA
SU

A
L 

H
IR

E
PR

ED
IC

TI
O

N
S

TA
X 

RE
LI

EF
 A

T 
53

,5
%

FU
EL

 C
O

ST
S

TA
X 

RE
LI

EF
 A

T 
53

.5
%

C
A

SH
 F

LO
W

D
IS

C
O

U
N

T
 F

A
CT

O
R

A
T 

16
%

N
.P

.V
. 

12
%

 I
N

FL
 

P.
 A

.

16
%

 D
IS

C
O

U
N

T 
FA

CT
O

R

- 
84

,0
00

 
- 

95
,7

60
 

- 
10

9,
16

6

+ 
44

,9
40

 
+ 

51
,2

32

- 
7,

00
0 

- 
2,

28
0 

- 
2,

59
9

+ 
1,

07
0 

+ 
1,

22
0

- 
19

,0
76

 
- 

21
,3

65
 

- 
23

,9
29

+ 
10

,2
06

 
+ 

11
,4

30

- 
10

5,
07

6 
- 

63
,1

89
 

- 
71

,8
12

1 
0,

86
21

 
0,

74
32

- 
10

5,
07

6 
- 

54
,4

75
 

- 
53

,3
71

TO
TA

L 
C

O
ST

 A
FT

ER
 4

 y
ea

rs
 

(5
 y

ea
rs

 I
nc

lu
di

ng
 T

ax
)

19
85

 
19

86
 

4.
 

5.

- 
12

4,
45

0

+ 
58

,4
04

 
+ 

66
,5

81

- 
2,

96
3

+ 
1,

39
0 

-f 
1,

58
5

- 
26

,8
00

+ 
12

,8
20

 
+ 

14
,3

38

- 
81

,5
99

 
+ 

82
,5

04

0,
64

07
 

0,
55

23

- 
52

,2
80

 
+ 

45
,5

67

(E
21

9,
 6

35
) 

*E
xc

lu
dI

ng
 m

an
ni

ng
 c

os
ts



7.0 MOTIVE POWER OPTIONS 

7.1 Gas

From the comparison of running costs below, the gas 
option is not the cheapest option. If all trucks 
are gas, the noise and fume emission indoors would 
be unacceptable and not conducive to a healthy and 
clean environment. The.internal combustion engine -. 
truck is not as manoeuvrable in the restricted gangways 
and confined spaces between machines as its electric 
equivalent.

For these reasons Gas motive power is not recommended.

7.2 Diesel

Again, this is not the cheapest option and it is 
unacceptable for all trucks to be diesel fuelled working 
indoors for health and safety reasons. As above its 
manoeuvrability is limited in the restricted gangways 
therefore this option is not recommended for indoor 
trucks. There is a requirement for 1 truck continually 
working outdoors and this option is recommended for 
that truck.

7.3 Electric

Electric motive power is the cheapest form of operation 
over a period as shown below; electric trucks do no u 
emit fumes and operate with minimum noise emission. 
Where multiple shift working is required, spare batteries 
are used which provide continuous truck service with only 
brief interruptions for battery change-over. 
8 hr chargers would then be used to replace the 12 hr charger 
used for a single shift system.
Manoeuvrabili + • is better than both the diesel and gas 
operated trucks. Electric is easier to operate and 
maintain especially in continuous stop-start operation 
such as exists nt C.P.D.'Newport.

For these reasons, electric motive power is recommended 
for indoor use.
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7.4 COST COMPARISON

The proposal is for 8 counterbalanced trucks which have 
the option of using gas diesel or electric propulsion. For 
ease of calculations and comparisons, all 8,0001b capacity 
trucks will be assumed, costed over one year.

SET UP COSTS Gas Diesel Dectric

Rental of bulk storage tanks and occ ,, ce 0 nnn spare batteries (2 off) for 256 256 2 ' 000 
required shift working.
OPERATING COSTS
Rental rates (inclusive of
maint.) 40,512 40,512 48,672

Fuel used 24,840 15,456 4,802

Annual Total 65,608 56,224 55,474

ASSUMPTION:_
Fuel for truck usage of 6 days/wk

46 wks /yr.

Two trucks are required to work 2 shifts. 
This is taken into account in the calculations .

Single batteries and chargers are included in the rental 
rates.
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Additional factors to be considered:-

Gas Diesel Electric

Manoeuvrability Fair Fair Good
Toxic Fumes High Medium None * 1
Downtime for maintenance High High Low * 2
Noise level High High Low
General acceptability Low Low High * 3

* 1 Electric trucks emit no toxic fumes in operation. Charging 
is carried out in a separate specially ventilated building.

* 2 Electric motors are more reliable than the internal combustion 
engine.with less moving parts prone to wear and failure.

* 3 General acceptability here, refers to operating and manufacturing 
personnel's attitudes and feelings toward having a particular 
type of truck operating within their working environment.

Overall conclusion based on cost and additional factors is 
that electric trucks are preferred for indoor use and diesel 
for outdoors.

Ref. Appendix D.
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8.0 RE CO WEN DAT IONS

The recommendations are:-

Reduce the size of the fleet from 42 trucks to 28. 

Acquisition by rental with a full maintenance contract.

Standardise on electric trucks for indoor use and 1 diesel 
truck for outdoors.

Standardise on Lansing Bagnall.

Control trucks by present methods (each truck to its specific function)

On a 4 year basis, the gross expenditure for the rental option 
is - £399K
This is a saving of:- - fSSKover lease

£63Kover Purchase Year 1 
£l54KOver Phased Purchase 
£l!6Kover the "Do nothing" situation

The above recommendations will provide the most efficient and 
cost effective service to manufacturing for a 4 year plan period 
after which each option should be reviewed in the light of a 
changing business, market place and methods of handling. 
Price ratios between options may also fluctuate.

See Appendix C Section 1
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9.0 IMPLEMENTATION PLAN

9.1 P.A.R. Approval 30.9.81.

9.2 Plan and Evaluation for disposal 
of redundant trucks (Purchasing 
Department) 14.8.81.

9.3 Solutions to maintenance I.R. 
problems associated with the 
rental agreement maintenance 
contract (Mr.E.R. Bryant) 21.8.81.

9.4 Prepare truck specifications
(L. Hooper/N.J. Perry) 21.8.81.

9.5 Financial Justification
(Accounts Dept/N.J. Perry) 28.8.81.

9.6 Raise Rental Requisition and 
Place Order 
(S. Czyrko/L. Hooper/N.J. Perry) 14.10.81.

9.7 Install chargers and commission new 
trucks 
(A.E. Hall/N.J. Perry/L. Hooper) 14.12.81.

9.8. Disposal Plan Implementation
(Purchasing Dept.) 14.12.81.

9.9 Continual assessment and refinement 
of logistics and operating procedures 
(K. Lovell/N.J. Perry)
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The disposal list is composed of 25 trucks, the 26th truck is the 
Amiese Drum Wagon (1966) which is virtually obsolete . It has 
no re-sale value only scrap metal value and consequently it 
will be temporarily stored until its sole use which is one particularly 
wide drum, used approximately once or twice a year has been replaced 
as part of the drum rationalisation, currently taking place .

Following the replacement of this drum, the Amiese Wagon will 
be scrapped.
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10. FINANCE.

COSTS AT OWN YEAR

Rental Option.
Rental fexc .maintenance)
Maintenance (-total)
Fuel Costs
Total Rental Costs. £ K

Purchase Option.

Depreciation. Total £195.4
Interest
Maintenance.
Fuel Costs.
Development Grant.

Total Purchase Costs £ K

Without the Project
(current situation)

Maintenance.
Short term hire costs.
Fuel Costs.

1982

31.9-7
40.20
14.78

86.95

39.1
7.8

25.33
14.78
5.86

92.87

84.0
2.0

19.08

VALUES.

1983

36.L9
42 -12"
16.55

94.86

39.1
S P

5o.54
16.55
5.86

117.95

95.76
2.28

21.37

£ K.

1984

40.92
44-27
18.54

103.73

39.1
3.9

56.61
18.54
5.86

124.01

109.17
2.60

23.93

198S

46 .22
46 68
20.76

113.66

39.1
2.0

63.4o
20.76
5.86

131.12

124.45
2.9.6

26.80

1986

52.16
49-38
23.25

124.79

39.1
-

71.oo
23.25
5.86

139.21

139.38
3.32

30.02

Total Costs. 105.08 119.41 135.70 154.21 172.72
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P.A.R. - APPENDIX B 

DISPOSAL PLAN FOR REDUNDANT TRUCKS

OPTIONS FOR DISPOSAL

(1) Interested dealers circulated with full details of all redundant 
trucks, and asked for forward offers for trucks in one lot. If 
the trucks were to be sold on a "one off" basis, then the 
sale would take an unacceptable length of time and the company 
would, in all probability, be left with the worst of the trucks.

(2) An advertisement could be placed in a suitable trade magazine, 
inviting interested parties to send for further details.

(3) Sale by auction. Central Motor Auctions, of Dursley, who currently 
handle auction of some Company vehicles, have offered to dispose 
of the trucks by auction. They hold sales of surplus plant once a 
month, and suggest that because of the depressed state of the 
market we release a small number of trucks (say six) each month 
to secure higher bids. One extra advantage of this method would be 
to aid the smooth introduction of the new Fork Th uck fleet, since we 
could hold back some trucks to back up the new fleet curing 
commissioning.

Option (1) is already in motion, and when all replies have been received, a 
decision can be made on options (2) and (3).
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P.A.R. - APPENDIX C 

ORGANISATION AND MANNING

(1) Alternative methods of Fork Lift Truck Control and Logistics 

were analysed as follows:-

1.1 A complete factory circuit.

On this circuit the major counterbalanced trucks from all 
departments except outside operations, would travel around a 
one directional circuit throughout the factory when looking for 
a job.

Initially this appeared to provide higher truck utilisation but only 
if additional supporting systems (such as those described below) 
were added. However, careful analysis proved this method complex 
and not practically feasible for the following reasons:-

(a) A very large work in progress inventory would be required 
to increase truck utilisation and possibly decrease the 
number of trucks.

(b) Driver recognition of work identity and destination would be
very difficult due to the variety of jobs and procedures throughout 
the factory.

(c) If the circuit principle was initiated, the trucks would split 
up into smaller circuits centred around areas of highest work 
activity, leaving areas of low activity with long waiting times.

1. 2 Two-way radio with a central control unit to receive and transmit 
all requests for job movement.

This method of control was envisaged in use with either the 
present method of control or the above circuit. However, the 
circuit principle would still require job identification to 
enable the driver to recognise a job on arrival.

1.3 Light system
Easily visible lights positioned at each station where jobs 
await transportation^again, the concept would be used in 
conjunction with the present method of control or the circuit 
principle.

1.4 Shop Floor Marshallers

Marshallers would present jobs in their correct priority and 
weight groups for pick up by a F.L.T. driver giving him the 
necessary routing information and further work to be done at
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his destination. This possibility was considered 
too labour intensive and would not be cost effective 
in the light of the other options available.

The present method of fork lift truck control:-

each truck to a specific function,allows areas of high work 
movement to be supplied with more trucks than areas of low 
work movement.

In each case the trucks work on a circuit principle, but on mini-circuits 
centred around areas of high activity. This enables speedy driver 
familiarisation with pending work and routing information which is 
conducive to an efficient and cost effective service.

Areas of low truck utilisation are serviced by a truck from another area 
as a matter of routine or by special request to the F.L. T. foreman, 
whereby any available truck of sufficient capacity is temporarily 
transferred.

Major consideration was given to the cost effectiveness, advantages 
and disadvantages of each option with special attention to the problems 
associated with implementation of too many changes at one time.

The results illustrated that, the present method:- each truck to its 
specific function should be maintained with continual appraisal and 
improvement in operating logistics. Upon successful implementation 
of the proposed project, the two-way radio and light system should 
be analysed together with a revised circuit principle pending further 
progress on dedicated handling systems.

2. 0 MANNING

The proposed reduction in internal transport from 42 to 28 F.L.T.'s 
can be attained without reduction in manning levels for the following 
reasons.—

1. One truck with spare batteries is able to work multiple
shifts, instead of a number of trucks for different shifts, 
as is the case at present.

2. Redundant and inoperative trucks which exist can be sold 
and not replaced.

3. Reach, Stacker and miscellaneous trucks have no set drivers. 
Shop Service personnel use these trucks when necessary, but 
have other duties which take up most of their time. Therefore 
a reduction in the number of trucks does not necessitate a 
reduction in the number of shop service personnel.
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APPENDIX 8 CONTD.

INTERNAL COUNTERBALANCED FORK LIFT TRUCK DOWNTIME FOR 1980
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APPENDIX 9 

ADDITIONAL IMPROVEMENT PROJECTS

The current procedure of taking up finished cable onto metal 
process drums is carried out principally because some take up units 
will not handle wooden shipping drums and cable is made in multiple 
lengths at sheathing and is cut on rewinding. This is custom and 
practice, but take up equipment length measurement and sheathing 
procedures are being improved and changed to allow the finished 
lengths of cable to be cut and taken up onto shipping drums during 
the final sheathing operation.

Within the above manual handling time, operators and assistants 
carry out the m/c loading and unloading, rewinding, final 
inspection and battening. Shop service personnel are not involved 
with any manual handling of drums, only mechanical handling by fork 
lift truck.
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COURSES ATTENDED

The following courses were attended during the two year Teaching 
Company Appointment to both further the author 's development and to 
provide a background in specific areas where more knowledge was 
necessary.

1. A Management Orientation Programme (M.O.P.) a one week
residential course organised and run by Standard Telephones 
and Cables at one of their London centres.

2. A Materials Handling Course entitled "Warehouse Layout and 
Methods", a one week residential course organised and run by 
The National Materials Handling Centre of Cranfield at a 
suitable training centre in Peterborough.

3. A Materials Handling course entitled "How to Reduce Your 
Fork-Lift Truck Costs" a three day residential course 
organised and run by the National Materials Handling Centre 
at Cranfiel d.

4. An Electn'city Board Seminar on "Costs and the Future" a one 
day seminar organised and run by the South Wales Electricity 
Board at St. Mellons, Cardiff.
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