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SUMMARY

Group Technology as a manufacturing system technique has been used in
the United Kingdom for the past ten to fifteen years.

Initially it was installed as an alternative manufacturing technique
to functional layout in batch type production. Economic advantages were
obtained often being quantified by such factors as reduced work in process,
reduced throughput time.

The need for reliability of résources in G.T. systems made management
more aware of the need to consider the most important resource - the human

operator, and this led ofﬁen to a complete;y new managemeht structure,
more importance being made of the system aspect of G.T. rather than a
manufacturing principle.

In spite of these proven advantages why is the incidence of G.T.
application in industry only very small?

This Thesis examines existing situations in an attempt to answer thé
above guestion. In so doing it highlights the necd for goocd human
relations récognising that G.T. cuts right across traditional attitudes to
work and iue skill content of jobs.

The natural reluctance to change a system and the associated fears of
redundancy are discussed and a procedure for implzmentation suggested which,
if followed, will minimise the human resentment that can occur when a system

or way of working is changed.
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INTRODUCTION

The prime objectives of most orgarisations arel
(i) to remain in business;
(1i) to operate at a profit)
(iii) to obtain a satisfactory return on capital invested.

To enable a company or organisation to achieve these objectives it is
generally agreed that considerable attention must be paid and the correct
emphasis given to the following:

(i) the allocation of resources relsting to tools, hardwarej

(ii) production of an organisation which is co-ordinated in all its
. aspects)
(iii) obtain the right people and place them in the right pl:ces;
(iv) pay attention to training and development of skills for the work
that is to be donej
(v) tske heed of the needs of the inner nature of man with respect to
security, incentive and opportunity;
(vi) plan for the future.

The naturé of the organisation will influence to a very large extent
the interpretation and implementation of the above objectives. 1In a
manufacturing organisation the type of product produced,_the market for the
product, the finance available to the organisation, the general eccnomic
conditions of the country in whieh it operaiss are the determining factors.

A historical survey of the growth of British Industry indicates that a
large proportion has its ronts in family concerns, in many instances one-man
businesses.

Generally an owner-manager can directly attend to almost all of the
work in running his businessj seeking new orders, attending to customers,
day-to-day running of his business, finance, legislation and so on. With

expansion of his coumpany, the stage is reached when he can no longer

(1)



supervise all of the work directly and he then must learn to work through
others by the delegation of authority for certain aspects of his business.
Initially this delegation of authority produced what is often referred to
as a mili't;zry or 'line' organisation (Fig. I).

The diagram illustrates a direct flow of av‘hority to the different
sections. Each section head being responsible for everythinglwithin his
section or department - for example the machine shop manager, planning,
rate-fixing, inspection, discipline, etc. - a task which clearly has no
defined limits, and one which could only be performed satisfactorily by a
superman.

- F.W. Taylor, an American engineer in about the year 1880 gave
considerable thought to this problem of the departmental head having to do
too many things. Taylor's solution to the problem of having too much to
do was to remove parts of the foreman's job and give those duties to
specialists. He eliminated the old foreman's job completely and put all
supervision in the hands of eight functional specialists (Fig. II). Every
shop floor worker now had eight bosses! Understandabiy, Taylor's idea of
an organisation did not work very well and never became popular. Taylor
himself gave lectures, wrote books and was employed as a management
consultant, and although his listeners did not adopt his functional form of
organisation they did adopt the Line and Staff form, which has all the
advantages of Taylor's functional form with only a few of the disadvantages.
The 'Line and Staff' crganisation (Fig. III) is a co-ordinated systeﬁ and
has for its foundation the joining of the functional idea with the direct
flow of authority exercised in the line organisation, with side chamnels of
authority flowing out from the main stream at different points in the form
of functional or staff departments.

To clarify the distinction between a line and staff man, or a line

department and a staff department, a basis for discrimination must be given.

(11)
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A line man is one whose work deals with more than one phase of his
division of the business, and whq has 'productive' workers under him. A
staff man deals with one particular phase of the business or.‘if his work
be of a general character, he does not control any 'productive' workers.

There is a danger in this type of organisation, that staff men may tell .
line men what to do, and everything is supervised by experts. Foremen end
up with smaller jobs, single accountability is upset, the areas in which
they can make decisions are considerably reduced. Staff people can usurp
the authority of a line man. They can give advice or orders, unaware of
their effects outgide of their speciality, and hence communicztions between
the varioué functians tend to work against each other.

Figure III is a simplified organisation structurej in practice the
features, functions and complexity of the organisation will depend on what
the organisation produ;es, its size, and to a very large extent to the
board of directors and their attitude to the delegation of responsibilities.
Irrespective of the simplicity or complexity of the organisation it must be
such that it is co-ordinated in all respects such that the highest
efficiency in production is obtained by manufacturing the required quantity
of product, of the required cuality, at the required time, by the bést and
cheapest methods. In doing so, the three prime objectives will be
realised, providing external influences do not operate against the company,
but it does not follow that such a company will give the necessary
consideration-to the poin{s made in (i) to (vi) ébove.

In the early fifties, Professor S.P. Mitrofanov of the U.S.S.R. gave
considerable thought to the problems facing the majority of production
engineering organisaticns, stating:

"The main problems in organisation and work preparation occur inlsmall
and medium-scale production, where the inaividual elaboration of the method

for each new component entails an enormous amount of time and resources.

(vi)



The development of technological processes, and the planning and
manufacture of tools, account for 60% to 80% of production coste
Favourable conditions for the extensive mechanisation and autémation of
industry will not arise by themselves. Technical development today calls
for the introducti:n of scientific principles in solving problems pertaining
to the technical preparation of manufacturel" (Mi/69) Mitrofanov then goes
on to expound the basic principles of Group Technology initially related to
technology of manufacturing.

It is also now generally accepted that the firm, the organisation, is
a Socio-Technological System. A system which, for success, rmst integrate
not only tﬁe econoﬁic and technological developments but also the
aspirations of those that work in such environments. Much work-has been
done in this field by Margaret Fazakerley (Fa/73) who writes:

"It has always be;n the case that new technologies have led to the
evolution of new social environments in which fresh social values find their
place. It is unfortunate that before the technolegical impact is fully
realised it is difficult to predict what the accompany;ng gocial values may
bet However, it seemé that the new production philosophy may well be based
on the lines of cellular groupings. People value in their work suéh things
as: :

l. varied and intrinsically satisfying work;)

2. the freedom to choose the methods and pace of work;

« Jjob security;

3

4. an adequate incomej
5. participation on decision making}
6

+ personalised work relationships."
Recognition is now given by all enlightened management of the necessity
to pay more than, as in the past, cursory or perfunctory attention to the

human function in the system. It would alsuv seem that recent developments

(vii)



in Group Working as practised by Volvo and Saab in Sweden have been
occasioned as a direct result of acceptancg by management of these companies
that perhaps efficiency is better improved by concentrating firstly on the
people and secondly on the processes and not in the orposite order as is the
normal practice.

In Eastern Burope, Group Technology seems to be‘more easily acceptable
but published data, such as it is,rarely mentions the human function
concentrating on the technological and economic benefits. In the Western
Democracies, G.T. is recogniced as a complete mﬁnufacturing system,
embracing all functions and involving everyone. Its success depends on
- everyone working together as a team, from the General Manager down to the
l;ﬁliest of workers on the shop floor.

Among the 5000 engineering companies in the U.K. with 25 or more
employees, probably only some 150 make use of G.T. This slow rate of
introduction can probably be explained by the following:

1. BSuspicion of the extravagant claims for G.T. made by some of its earlier
promoters. ¢ :

2. The highly technical nature of much of the debate about its merits which
has little meaning or relevance for senior management .

3. The fear that its introduction necessarily involves a major organisational
upheaval. (Experienoe shows that a gradual or phased apéroaCh is perfectly
feasible and in many circumstancés preferable.)

4. With so few installations the absence as yet of the competitive pressures,
which might have forced companies to consider its introduction more

seriously. (In valve manufacture where leading companies have introducéd
G.T. such pressures have built up. They are.beginning to develop in pump
manufacture, and more recently in machine tools.)

5. Traditional attitudes and practices and the fear of industrial disputes

inhibiting management from undertaking experimental changes on the shop floor.

(viii)



6. The conflict of interest which arises from the transfer of
responsibility to the shop floor and the simplification of planning and
control procedures. Middle managers and supervisors and other specialist
white collar workers are in some cases no longer required in the same
numbers, or at least their roles may be seriously altered. Those who have
applied G.T. or who have considered it believe that this problem lies at
the root of much of the resistance to its spread. It helps to explain
why so few applications of G.T. have involved any significant restructuring
of work on the shop floor or reducticns in the cost of administrating
overheads. Only a firm coruitment by senior management and active
involvement of the ‘interest of all employees, both in the factory and in the
office, can be expected to overcome such resistance.

(The above six points are extracted from a booklet published by the
Mechanical Engineering E.D.C. 'Why Group Technology?!)

G.T. involves everybody and therefore there is a natural tendency for
people to look upon it with suspicion. Questions are asked - Tow does it
affect me?'3y ‘does i% mean redundancy?'s 'if production will be increased
wnhat will oy take—home'pay be?* These and many other questions in a
similar vein have been asked and not necessarily answered to the
satisfaction of the enquirer.

The stage has been reached in the development and application of G.T.
where.the economic advantages are easily discernable although it might not
be possible to measure these results accurately, nor to compare them with
the best possible alternative practice. Likewise it should now be possible
to determine the social consequences of G.T. and the fundamental object of
this Project is tos

Investigate companies where Group Technology has been installed,

successfully or otherwise, with a view to examining the Human Asﬁects

with particular reference to the problems that were encountered, how

(1x)



they arose and were overcome. Resulting from the investiga‘tions it
is envisaged that it will be possible to suggest a general philosophy
as guide lines to companies contemplating changing to an organisational

structure based upon G.T.principles.
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CHAPTER ONE

CONVENTIONAL METHODS OF PRODUCTION




l.1.1 JOBBING PRODUCTION

Here the quantity involved is usually small, quite often 'one—off'.
This does not mean that the organisation is itself small for jobbing
production embraces not only work for prototypes, for research, repairs,
specials, etc., but also very large engineering structures such as
ships, turbo-generating plant, materials handling eqﬁipment, chemiocal
plant, etc.

Some of the organisations involved in jobbing production employ
valuable and accurate machine tools and associafed equipment together
with highly skilled personnel end these usually provide a.service in
o certain of the areas mentioned above. Also within this group are those -
ofganisations with largely old or at best reconditioﬁed plant employing.
perhaps not more then twenty men, privately owned with the owner working
on the shop floor with his employees and overheads kept to a bare
minimum.

Jobbing production is also a very common feature of those industries
producing tﬁ;bo—machinery. oil drilling platforms, to ;ention cnly two.
Yere the total number of employees of all grades might total several
thousands working in a capital intensive environment and within a very

complex organisation structure.

l.1.2 BATCH PRODUCTION

This is concerned with the production of a number of identical
articles. When production of the batch is complete then the plant is
available for the production of the same or other products. Within thel
system can be found a variety of work, in batch sizes varying from say
1 to 1,000 all at various stzges of manufacture. In certain instances,
the end product is incorporated into the company's own goods and sold

directly 1o the consumer; whilst in other organisations the results of



their work is used directly in another company's product or forms the
'raw-material' to be used in another industry.

From tpe writer's industrial experience and that necessitated in
gathering material for this work, this type of production is a very
common feature not only of British industry bui Vestern European industry
generally. Batch methods of production being found not only in machine-
sheps, but in press shops, forging and foundry industries and of course
being continued in the production of sub-assemblies as well as final

assemblies.

l.1.3 CONTINUCUS PRODUCTION '

Where large quantities are required coupled with a high consﬁmption
rate this type of prcduction is found.

Invariably the machines and associated equipment are loaded with
equal hours of loading, the operations to be performed have been broken
down into small uni%s and flexibility in parts produced or production
methods is negligible. Considerable scope is usually.found in this type
of producticn environment for the desigﬂ and development of wpecial
purpose machines, processes and equipment3 this invariably leading to
less and less worker participation in, and control of the process.

Work scheduling, planning and control when done for aisingle resource
are relatively simﬁle tasks since output is easily balanced against plant
capacity. Such control_becomes very complicated when the interaction
between resources must be taken into account. This fact alone reinforces
the initial comment of the Thesis that, whilst a single G.T. cell in a
plant is perhaps one way of gaining valuable experience in a limited
sphere, to exploit the full potential it is imperative that the complete
manufacturing system is considered.

With continuous production, management involvement tends io be rather



remote and, with a total work force of several thousands, many.decisions,
apart from the main ones such as - what the company produces - are

arrived at through works committees of one form or aznother. This sort

of environment, if recent industrial unrest in such industries in the

U.K. is anything to go by, seems to engender an 'us and them' attitude

and the comments by some well informed and experienced commentators of

the industrial scene that, management must bear some of the responsibility
for operating in a vacuum. On the other hand, the writer's experience of
some of those organisations tha% have gone over to G.T. indicates that
success in this venture is more likely to be ensured when management take

themselves down on to the shop floor and become involved ih a partnership.

and not try and impose conditions from above.



CHAPTER TWO

PLANT TLAYOUT




PLANT LAYOUT

INTRODUCTION

Any arrangement of machines and associated equipment and facilities
is a layout.

A 'good layout' is one that allows materials in process to move
through the necessary operations rapidly and in the ﬁost direct way-
possible and all necessary nqn-dire;t services are readily available.

It also envisages minimum space requirements and minimum distances
consistent with safety between machines or operations.

It has also been considered essential that a good layout must also

"be a flexible layout. The reason for this is the fact that most
companies make many products, each following a differént path thréugh the
machine shopj; and that a good layout for one product would be poor for
another. Design changes as well as production changes and therefore the
layout must be flexible enough to be altered quickly and with the minimum

of expense resulting in little loss of producticn.

‘. »

©2.1.1 PROCESS LAYOUT

This type of layout groups together machines doing like work, e.g.
centre lathes; milling machines; grinding machines; presses} welding}
painting, etc. (Fig.IV) '

Such a layout is mainly empioyed in jotbing and batch production.
Within each group are located the auxiliary services considered necessary
to keep each functioning, but net such services as jigs and fixtures,
cutters, materials, except in isolated instances all services are usually'
kept separate.

Because most components require a variety of operations the
individuals can identify themselves with say the 'jig and tool stores'

and not with ccuponent manufacture.
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2.1.2 PRODUCT LAYCUT

Fixed routes for materials, and hence the machines etc. are located
along the product flow line. Automatic equipment can be used and
materials can usually bé moved by automatic or mechanical handling devices

or conveyors (Fig.V).
| This type of layout is suitable for continuous types of production.
Service areas, stores etc. being located <in close proximity to the flow

lines.

2.1.3 HAPHAZARD LAYOUT

A very large ﬁumber of the smaller engineering plants'in this country
engaged in jobbing or batch production have their machines and eéuipment
so arranged that there appears to be no logical reason for its
disposition (Fig.VI).

Little or no thought has been given to machine location and, as
machines have been écquired, they have been placed where a sufficiently
large enocugh space is available or the making of such space by moving
existing plant.

Material does not move smoothly and the shop floor teands to become

part of the stores.

2.2.1 ADVANTAGES OF PRODUCT LAYOUT

1. Layout corresponds to sequence of operations, resulting in smooth and
logical flow lines.

2. Reduced materials handling, since the machines are located so as to
minimize distances between consecutive operations.

3. Small amounts of work in process, as the work from one piocess is
directly fed into the next.

4. Less space is occupied by work in transit and for temporary storage.
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5 Tectal production time per unit is short.

6. Simple production planning and control systems and simplified
supervision.

To Little skill is usually required by operators at the production line}

hence training is simple, short and inexpensive.

2.2.2 ADVANTAGES OF PROCESS LAYOUT

1. Flexibility in equiﬁment or manpower allotment for specific tasks.
Thus load distribution can be controlled, and this is particularly of
importance in case of breakdowns, for maintenance schecules and for
multiproduct manufécturé.

2. Better utilization of machines available timej consequently less
machines are required.

3. Comparatively low investment in machines is required.

4. Each section can benefit frem specialised supervision.

5. The diversity of tasks offers a more interesting and satisfying

occupation for the operator (Ei.62).

2.2.3 ADVANTAGES OF HAPHAZARD LAYOUT

l. Layout makes it easy for same men to perform several.successive
operations on the same part with minimum transportation distences. The
worker is in very elose proximity to the next machine.

2. It is easy to change things around.

3. Greater possibility of machines dovetailing together, since shape of
machine determines its position. Some machines are long and narrow,
others are round, and some nearly square. Some require considerable
space above ground, others may require areas below floor level.

4. Layout is flexible.and changes cost very little money.
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2.3.1 LIMITATICNS OF PRODUCT LAYOUT

1. Layout is determined by the product and leaves little room for
flexibility. A change in product design may need major alteration in
layout.

2. The 'pace' is determined by the slowest mack:ne; hence speed of
machines is deliberately reduced or machines have excessive idle time.
3. A breakdown of one machine may lead to a complete stoppage of the
line that follows that machine.

4+« Comparatively high investmeﬁt is required, as identical machines (a
few not fully utilized) are sometimes distributed alonz trL: linej also,
machines may be requireéd to stand by in case of breakdowns'

5. Supervision is general but not specialised.

2.3.2 LIMITATICNS OF PROCESS LAYOUT

l. Long flow linesj; hence more expensive handling.

2. Comparatively lﬁrge amounts of work in process, waiting for the next
operation.

3. BSpace and capital are tied up by work in process.

4. Production, planning, and control systems are more involved.

5. Total production time is longer, owing to time consumed in materials
handling and to waiting times.

6. Because of the'diversity of the jobs in specialised departments,

higher grades of skill required (BEi.62).

2.3.3 LIMITATIONS OF HAPHAZARD LAYOUT

l. Materials do not move rapidly through plant.
2. Congestion of men, machines and materials.
3. Little convenient gpace for operators, gangways, and storage.

4.+ Inadequate and inconveniently located service areas for products and
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employees.

5« Impossible to confine objectionable operations, i.e. those that are
noisy, create dust, or make fumes, or heat, etc.

6+ Control of production is difficult and costly since exact location of

product or employee is not precise.

2.4 .1 GOOD LAYOUT v POOR LAYOUT -

The characteristic'of a good layout is stated on page and the
converse must therefore be true‘of a bad layout.

Unfortunately for a large nurber of organisations ‘he solution is not
simple or easily achieved. ' '

Any productive organisation should review continuously its capacity
to ensure operational balance. This in effect means constently adding
machines in some places and taking them out in others. Also since most
organisations are in a continuous state of growth, machines, plant and
equipment must be added to as well as replacing outdated or worn out plant.

The layout is in a continucus state of flux. .

Gallager and Knight (Ga/TS) report a reduction in manufscturing costs
per piece of 40% after the application of group technology and the
necessary re-organisation that G.T. implies.

Any improvement in layout usually results in savings far beyond the
costs involved in the alterations. Savings should be in the areas of
labout costs and improved productivity. Other savings result from the
reduction in materials handling and transportation and these can be as
high as 55% (Ga/73).

Whien a company makes a variety of products and these pass through the
various production stages in batches and therefore are at different points
in the development of their completion, under these circumstances it is

almost impossible to tell whether the layout is good or bad.
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It is therefore much better to look carefully at the following
pointsy if they exist the layout is not a very good onet-

l. Slow movement of materizals and components through the shop.

2. Gangways and workplaces congested with part finished components.

3. Picking up and putting down and material transportation costs

are excessive.

4. Large numbers of personnel employed in material transportation.

5+ Service areas and departments inconveniently located.

6. Excessive damage and loss of components in process.

T. Excessive number of progress chasers.

8. Fﬁilure tobmeet due dates.

Q. Stores overloaded with material.

Hence a good layout will have eliminated or at most minimised the

above points.



CHAPTER THREE

HUMAN RELATIONSHIPS WITHIN THE ABOVE SYSTEMS
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HUMAN RELATIONSHIPS WITHIN THE ABOVE SYSTEMS

3.1.1 PROCESS LAYOUT

Each machine in each group has basically the same characteristic
functional purpose. For example, in a centre lathe group, the functions
performed are the production of flat or cylindrical surfaces, special

Itypes of form such as screw threads and concial surfaces. . Hence it is
seen that each machine will produce similar types of work.

The workers in the’group, even though they may be operating
jdentical machines, do not necessarily have the same skill ability and even
if they do the possibility of all carrying out the same oparations is very
remote. . Also the& work as individuals, not as a group.

Based upon the author's experience and contacts with industr&, this
situation can lead to a hierarchical grading of labour, with those
considered to have less skill, late workers, or those finding disfavour
with the group leader at the bottom. It can also mean different rates of
pay within the section, this being particularly so where there is no local
or national agreement or if each job within the plant as a whole has not
been subjected to a job evaluation exerc'ise.

Invariably each operator is responsible for his machine. This can
lead to a certain amount of pride in seeing that the machine is well
maintained and cleaned at regular intervals. It also means that each
operator gets to knbw various 'wrinkles' applicable to his machine relating
to its method and accuracy of operation, thereby contributing to the
production effort of the group.

Since the groups are relatively small, perhaps not more than ten
workers, each knows what everyone is doing and this might be conducive to
harmonious relationships and be reflected in performance figures from the
combined group. The internal relationships within the group depend on

the attitude and quality of supervision.



If the foreman is a responsible person, who gets on well with his men,
the men will respond accordingly. Such a foreman will get to know his
men extremely well, will assess their physical and psychologieal attitudes
to the work and put such information to goocd use. For their part, his
men will know that he is their link with functions external and yet vital
to the section and will look after their interests. Invariably within
the group a good spirit prevails.

On the other hand a weak attitude on the part of the supervisor can be
detrimental particularly if he allows the opinion to prevail that he is a
"boss's man" or a "yes man".

Quite often th;'supervisor'has been upgraded from within the section
and av such he feels a certain amount of allegiance to his workers and his
sympathies can often be on their side in any dispute. In a process_layout
there is little flexibility available for continuing production should one
group be disruptive.

A fact often overlooked is the need for the supervisor of a group to
be given specialised hglp in enabling him to handlz people responsibly.

Many foremen of sections also plan the work loads, schedule jobs, see
that ma?erials are moved, etz:. They will also see that materials ére ﬁsed
economically and that quality is up to standard. They should also ensure
efficient methods are followed, particularly when this means more economic
methods of production. All these things must be done in such a way that
worker morale does not suffer; absenteeism and lébour turnover kept to a
minimum. This becomes very much easier for the foreman if good and
amicable relationships exist within the group.

Arising from the various conversations that the author has had with
foremen most, in deference to the lack of variety in a process layout, like
their jobs and would not wish to change. . Some expressed the feeling that

they always seemed to be on the wrong side when things went wrong and
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rarely received praise. One, as in Case Study No.2, was bye-passed when
it suited management, whilst others thought that they should be given

more information particularly about immediate and future plans.

3.1.2 PRODUCT LAYOUT

Invariably the human content of all the necessary operations in this
type of layout has been studied very carefully-resulting in little skill
required and yet the operators themselves become skilled at the simple
tasks each is called upon to pefform. This de-skilling of the work calls
therefore for semi-skilled or even unskilled workers, sinc2 they can be
trained fairly quickly for the tasks required. The success of the layout
does of course depend upon skilled setters and the backing of gooﬁ
management systems. VWorker boredom is invariably endemic in this type of
layout and quite erroneously, as in the automobile industry, possibly
pressurised by unions, been thought by management that it can be overcome
by paying high Wageé either in the form of piece work or using some
premium system. Many voices in the field of Industri;l Management view
such a policy as abrogation of managemeﬁt.

Product layouts operate within a functional type of structure, where
specialists are brought in to institute and then control their special-
ities on the shop floor. Quality Control and Production Control are two
such sPecialisatioﬁs. They provide a service to supervision - this is-
jdeal if all that is wanted is for everything to be controlled by
'experts' but it is bad from the supervisory angle. Supervisors in such
an environment know that they can influence neither the work content or
how it' is performed - these and other areas are now the forte of the
specialists. Supervisors feel that they have little authority left, this
leading to poor quality supervision and supervisors.

Absenteeism in product layouts is usually quite high, souring still
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further relaticnships between workers and between workers and supervisors.

It is also fairly common to find labour turnover in such systems at
a fairly high level exacerbating relationships still further..

Certain industrial concerns have started to look at the above
problems with the Fhillips orgenisation in Holland and Volvo in Sweden
evolving new production techniques based upon much smaller unites where
each worker can perform & varigty of tasks and therefore rgturning to a

more corporate atmosphere (Jo/75, As/74) .

3.1.3 HAPHAZARD LAYOUT

| It is difficuit to draw any hard and fast conclusions from
engineering industries where the plant and equipment layout do nat appear
to follow any pre-conceived pattern or plan.

On the one hand w;'have a very large company where the physical size
of the product is not very conducive to an orderly layout - such companies
tend to be few and far between. Whilst on the other hand we find,
usually privately-owned, equipped with second-hand plant and equipment,
the owner invariably working on the shop floor for part of the time.

Prior to 'safety at work' legislation, conditions in the privﬁte
sector was usually sub—-standard or barely complying with the then legal
requirements. Rates of pay are sometimes below the accepted norm for the
locality and this fact along causes problems by attracting mediocre labour
and with lack-of capital and other limited resources such conditions tend
to be accepted as the norm. The foreman or supervisor in such situations
is often a dedicated man possessing a high level of skill, being called
upon to perform all manner of duties from those of a technical nature to
those dealing with the human side of the business.

Because the owner is closely associased with all his employees, the

supervisor finds that in many, many instances his judgment and decisions
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in practically all matters and on all occasions undermined by the workers
appealing to the owner. Where this does not occur then, whenever even a
minor dispute involving the work content or a small grievance‘leads to
workers leaving at very short notice, with the inevitable of either
engaging others of the same ilk or a greater workload falling on the
shoulders of those remaining, especially the foreman.

In spite of the above it must be mentioned that there are a very
large number of such plants producing quite remarkable work, and

providing a unique service to other industries, research institutes, etc.



CHAPTER FOUR

NEED FOR CHANGE IN MANUFACTURING SYSTEMS
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NEED FOR CHANGE IN MANUFACTURING SYSTEMS

History to many people is a record of events on an international
scale, on a national scale, and on an individual scale affectiﬁg the
ordinary man and woman.

On the international scene we have seen the evolution of power
blocks, the demise of empires and the rise of passionate nationalism.
Because of such changes as these there has been a corresponding change in
relationships at international level. The so-called 'gun-boat
diplomacy' cf several decades ago would, if practised today, soon lead to
a grave international situation particularly from those countries
espousing'fhe viow Treedoms’.  Brents ch & naticnsl scsle are perhaps:
best illustrated by reference to thé Industrial Revolution that is
characterised by the introduction of new methods of manufacturing and
bringing more power tolthe elbows of the worker. In spite of early
resistance to change brought about by the Industrial Revolution, by
workers who at the time could only see their replacement by machines and
a de—skilling of their crafts, the changes continued. Arising from the
Industrial Revolution fere large manufacturing concerns particula:ly for
the spinning and weaving of cotton goods, in the manufacture of steém
locomotives and associated equipment, and in the making of ships to name
but a few. The age of the cottage industries was dead’

It is impossible to prevent change, it can be diverted, it can be
halted for a short time, But inevitably it will continue. Some maintain
that the Industrial Revolution is still continuing and, if its concept of
bringing more power to the elbow of the worker is accepted, then the
introduction of numerically controlled machine tools is a clear indication
that we are still involved with the Industrial Revolution.

Inevitably as a result of changes in‘an international and national

scale the lives of the individual are also aliered. No longer do we have
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to maintain large armies and navies. The need for manpower has been
considerably reduced in the armed forces. Opportunities for a career in
the services has diminished. Aiso with the development of more
complicated equipment there has been a move toward a different breed of
service man comparsd with his predecessors.

Similarly the newly emerging nations have, and quite rightly, a
strong desire to control their own destinies, both politically and
economically. Hence we find them setting up their own manufacturing
industries. 1India is a good example. On gaining independence it set
about establishing its own iron and steel industry, aircraft industry,
setting up'researcﬁ establishments equivalent to the.N.P.L.Iand A.E.R.E. -
etc. This, so far as British industry is concerned, meant a dimﬁnitian
in the call for British products and services.

With the advent of the steam train, the population became more
mobile, towns and areas of the country became more accessible. The
automobile brought about increcased mobility and a newly found freédom of
going anywhare and nat as previously only where the railways thought fit.

The government of‘the day, rightly or wrongly, accepted the
challenge, reduced the rail network and embarked on a new road system.

Itﬁwould now appear that, with the estimated ceasing of large
volumes of oil at the turn of this century, change must surely come once
again to our methods of transportation or we retreat to the horse and
cart and all the restrictions that will entail.

Perhaps the latest change affecting many of the population of.certain
countries is the introduction of the digital watch. The combined output
of ordinary watches from Switzerland, Russia and Japan a few years ago was
estimated to be in excess of 100 000 000% Bach watch containing perhaps
fifty or more parts and the price range fér the finished article ranging

frem a few pounds to several hundreds. The first digital watches, with
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no moving parts and a guaranteed accuracy of a second per day, cost
somewhere in the region of £300. Today a similar watch manufactured by
a company With no connection with watch manufacturing retails at under
thirty pounds'

Traditional watch manufacturers in Switzerlund, Russia and Japan must
' be seriously worried about the challenge of the digital watch.

What of the labour force? R

Another prime example is the ordinary ballpoint pen. These pens
were introduced on to the Britiéh market in the middle forties with a
12tail price of about four pounds. Today, ballpoint pene are given away
as souvenirs, as sales gimmicks and the cheapest ones retail for a few
pennies.

The above examples are given solely tc indicate that with the
changing pattern of life dictated by international, national or individual
level, there must be a corresponding change in all stratas of society.

0f course, few‘people accept wholeheartedly the need for change.
There are still isolated instances where shopkeepers r;fuse to price the
goods they sell in the new decimal coinége; even though they must
eventually accept the new coinage from their customers. Some even closed
shop rather than accept the change. The same resistance is encountered
as metrication is applied more and more to goods and services.

Fortunately with such changes as decimalisation and metrication the
schools, from the earliest age onwards, play a most important part.
Youngsters these days are taught these new systems and know no other and
so, whilst the old practices are slow to die, die they most surely will.

What of our industries?

Many torn in the throes of the early periods of the Indﬁstrial
Revolution, others as a result of the vastness of the British Empire when,

for many peoples in those different lands, Britain was the '"Workshop of



the World'.

Many of these industries employing relatively small numbers of
people, perhaps not equipped with the latest types of machine.tool and
equipment and, as suggested earlier, such plant and equipment poorly laid
out. Yet in the past contributing, and many still contributing, in spite
of difficulties, to the economic life of the country.

How can such industries carry on, let alone cope?

If an industry employing a large workforce experiences difficulties
that it finds difficult to surmount the result is blazoned across the
headlines of the press, on t2levision, radic and the other porular media.
Government.intervenﬁs. Public money is invariably forthcoming and in-thew
minds of certain people normality returns.

What of the smaller industries?

Collectively they‘employ many more. They do not have the same
resources, expertise or the ability to influence government. Their cries
for help are seldom yeard or if heard little help, if any, is forthcoming.

What probvlems do they face?

Invariabiy it is éompetition. This might be local, national or
competition from another couuntry.

Sometimes it is the problem of rising costs for raw material, labour
and overheads. Sometimes it is the problem of insufficient labour of the
right type of skill or just insufficient labour.

What can -they do to survive?

Should the company have sufficiently attractive assets then it can
become subject to a take-over by a more successful or more wealthy
organisation. 4 may be bought out by its competitors. It might be
subject to an asset stripping operation.

But what if it is not taken over or indeed maey have no wish to be

taken over? How then can it survive or must it go to the wall? Many
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companies faced with the above or similar situations and, accepting the
need for change, both on the part of menagement and workers, have re-
organised the structure of the company and its methods of operation based
on Group Technology and the results are generally available for all to
see.

Such companies have inveriably surmounted and o%ercome their initial
difficulties and problems and have found additional bonuses that were very
far from their original thoughts when first contemplating Group Technology

methods of manufacturee.



CHAPTER FIVE

GROUP _TECHNOLOGY
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«1l.1 DEFINITIONS OF GROUP TECHNOLOGY
5

l. Group Technology is defined as an organisation principle that can be
applied to all departments of an.enterprise concerned with préduction.

This principle is based on the systematic grouping of identical or
similar components by using classification systems.

All components combined into a group are subject to common planning
and machining, thus achieving a high rationalisation effect, particularly
in the case of single and small batch production. This application of
Group Technology is generally known as part family manufacturing.

Further rationalisation can be achieved by applying the zame
jrinciple'fo other’production areas, mainly through standardising all .
production data and through simplifying and automating the neceséary
planning activities using electronic data-processing systems (Ev and
MioT4) . |
2. Group Technology is a method of orgaﬁising production processes such
that specialised shop floor muchines and their operators (drilliné,
turning, grinding, ctc.) are grouped into -cells contai;ing an assortment
of machines which togefher perform all the operations on a 'family' of
products or components) as opposed to the more traditionél grouping of
these m;chines into large shops each containing all of one type of machine
(Bo and Co 75).

3. Group Technology or 'Parts Family Manufacture' is a method of
achieving some degree of mass production technology_in the batch.
production industry. It is a technique which enables the benefits of
large batch production to be extended to the manufacture of small and
medium batches. Sequences (families of similar componants) are formed
from small batches of identical components and is achieved by grouping the
components in accordance with those featufes which influence their

manufacture. This grouping leads to a reduciion i setting time and



increased productivity with the available labour. Increased machine
utilisation may or may not result from the re-organisation depending upon
the circumstances. In general key machines will be better utilised but
lesser important machines may well be under-utilised. It is therefore
important that in order to fully utilise the labour force available,
| certain members of the team will need to be conversant with the operation
of more than one machine (Blacknest G.T.'Centre).
4. Group Technology is the replacing of traditional jobbing shop
manufacture by the analysis and grouping of work into families and the
formation of groups of machines to manufacture these families on a flow-
line principle with the object of minimising setting times' and throughput .
times (Du.70).
5. Group Technology is the realisation that many problems are similar and
that, by grouping similar problems, a single solution can be found to a
set of problems, thus saving time and effort (Pe/66).
6. The logical arrﬁngement and sequence of all facats.of company
operation in order to bring the benefits of mass production %o high
variety, mixed quantity production (Ra.+2).
T. The approach of line production as applied at present, with each
machine permanently assigned to one component, has two méjor requirements.
It can be used only for products made to standardised desiéns, and it can
only be used when fhere is a large market demand for the products.
Because of these limitations, it is employed to meet only a small part of
the world's requirement for manufactured goods. The rest of this
requirement is met by batch production methods, in which the machines and
other facilities are each used to make a wide variety and diversity of
different components and finished products in successive batches. 1In
batch production there has been no important advance since the Industrial

Revolution. We have made technological progress and improvement in
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methods but our general approach to batch production is much the same as
that used in the Arsenal in Venice in 1350, and in the Soho Foundry in
Birmingham in 1780. |

Group Technology is a new approach to the manufacture of products in
batches. It reprisents a major breakthrough in the field of production
which is comparable in importance with the introduction early in the
present century, of line production for the manufacture of mass produced
goods (Bu/69).

Many engineers make the point that G.T. is not new and that they have
personal knowledge of using it many years ago, some even go back to the
1914-18 wai. One fital point is omitted from all these de;iberations and.
it is not until recently has G.T. been applied to the complete maﬁufacturing
system embracing all functions and all personnel.

8. Group Technology c%n-be considered as a means to provide for the.maas
production of the similar components needed for batch-produced products.
Group Technology attempts to apply some of the benefits of mass production
to the batch produciion of products. This objective ;s pursued through
the grouping of parts ar comporents to provide families of items which are
sufficiently similar to permit the use of a flow, but not necessarily
linear,_type of processing system. The term 'cell-system' refers to the
organisation of men and machines in this situation. A cell is therefore
a group of facilities associated with the manufacture of usually one, or
perhaps more, .group or faﬁily.of items of component§ (Wi/73).

9. Throughout the industrialised world a substantial variety and types of
product are manufactured by batch production methods. Under these
conditions the conventional plaat layout involves a large number of
transport operations with associated stocks of raw, semi-finished and
finished materials, attempts to improve tﬁe situation have resulted in

numerous production and management technigues with the aim of producing



- 26 =

goods at minimum cost.

Group Technology offers a possible solution to the batch production
problem by determining the similarity or relatedness of the désign and
sizes of products and the processes used for their manufacture. By
bringing together rTamilies of related components, lines or groups of
machines can be established which, in effect, simulate flowline production
conditions. This opens up many other possibilities including
rationalising the products, developing sophisticated intra-operational
techniques and inter-operational transport which together =zcazelerate the

flow of work and reduce cverall costs (Gr.73).

5.1.2 HISTORICAL BACKGROUND OF GROUP TECHNOLOGY

"There is nothing new in the world, everything awaits dlscovery.“
This could well be true of Group Technology.

Many of our more elderly Production Engineers will relate the methods
used by them during the 1914-18 period, and indeed some can put forward
concrete evidence that they were using certain principies which we today
readily associate with‘Group Technology — namely scheduling a variety of
components requiring very similar operations along a line of dissimilar
machine‘tools.

Various technical journals have contained vociferous communications
alleging that it is wasteful in both manpower and money for the Depart-
ment of Trade.and Industrj to. set up such organiSat;ons as the Group
Technology Centre at Blacknestj for the Academic Staff of Universities
to engage in activities connected with G.T., even for Institutions such
as the Institution of Production Engineers to form and support a
specialist division in Group Technology.

"A Production Engineer engaged in ana responsible for batch

production, if he is worth his salt, should be practising G.T.\" No
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doubt the arguments will continue.

Perhaps there is nothing new. Invariably it is the case that a
variety of reminiscences are culled to try and disprove the claim.
Possibly certain individuals resent their past and present activities
being questioned. They are fully aware of each and every situation,
stick doggedly to past practices and only those idea;, inncvations -and
methods that emanate from themselves have any merit!

Fortunately such individuals are few and far between, but are never-
theless quite formidable oppcnznts. I

The history of Group Technology, so far as documenteq evidence is
" concerned, originated in the Soviet Union during the Second World War -
(Pe/65) . |

"Group Production as a progressive method of organising production
sequences was used in the machine shops at ceréain machine-tool works.

It was here that the first steps were taken in setting up specialised
component sections and flowlines for the machining of specific groups of
components w;th similarities in design and machining s;quences. Straight-
line batch floﬁlines, or as they were termed 'group flowlines with
changeable work places', were organised at the 'Krasnyi Proletarii' and
'Ordzhonikidze' Machine Tool Works in particular, for the machining of a
wide range of relatively simple machine-tool components of similar shape,
such as gears, spline-shafts, hahdles, bushss, and levers. Group
Technology was taken further at other engineering works engaged in medium
and small-batch production in the years following the war, particularly
between 1950 and 1957.

During this period many enterprises improved the production structure
of their main workshops by abandoning the obsolete principle of bringing
similar equipment together into machining sections, in favour of the

simpler and more effective 'group' organisation of production processes.
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Specialised sections, established for certain groups of parts, were
set up and brought into full production.

As the foremen and operators gained experience, the machining
techniques and sequences were corrected and to some extent standardised.
Those employed in tuae sections concerned became familiar with Group
Production Techniques and took a more responsible attitude to the quality
of their work and the delivery of scheduled batches (groupa) of components
on time.

Finally, the system was integrally tied up with improvements to the
system of operational planning, since it reduced the degree of dependence
on the performance ﬁf other sections. Apart from the advantages in
reapect of production organisation and planning, the setting up of
specialised sections was found to improve the shop and works cost figurss
significantly. One of the biggest cost advantages of the closed-section
system is that it increases labour productivity, since each workplace can
be specially designe¢ for a definite operation on a specified component.
This results in the reduction of labour and general pr;duction costs.

Specialised sectioﬁs can cperate on a much shorter cycle time, because
of the major reduction in what is known as 'inter-operational delayi; the
components take less time to pass through the production cycle. A shorter
cycle time leads in turn to a smaller volume of work in progress and a
quicker release of tied-up capital.

Sections -organised to make specific componeﬁts_produce a better
article, since narrow workplace specialisation facilitates the adoption of
rational techniques and the skill of the workers is improved.

In spite of these undeniable advantages, component specialisation has
some inherent faults. The work loads on the different sections may bgcome
out of proportion, and there are difficulfies both in keeping the equipment

fully in use if the production programms is subject to sudden changes, and
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in organising the servicing and planned preventive maintenance of the
machines etc. On the other hand, when the enterprise itself is
specialised and tied to a steady output programme, these faults become less
serious and are more than compensated by the great inherent advantages of
this undoubtedly progressive system of specialised sections.

Examples are given of labour productivity increases of 127-2055 the
cost per unit value of finished product falling by 2-3%; reduction in the
duration of the machining cycle of 25-—35%; with the average value of work
in progress falling by 15-—20%.‘ Experience has also confirmed that the
re-organisation of machine-shop production structures, particularly on the
basis of specialised component sections, offers advantages'in that it -
creates a real organisational basis for the wider use of flowline
techniques and fully mechanised production sequences under batch-production
conditions.

The second important prerequisite for the organisation of multi-
component and, in pérticular, group flowlines is the idea oi standardised
or type production techniques, first developed scientiéically about thirty
years ago by Professor A.P. Sokolovskii‘(this system is based on a
classification scheme which reveals products that have a common sequence of
operation)(Pe/66) .

So long as group flowlines and sections are subject o interruptions
in production flow; it is impossible to adopt the most progressive
techniques and high productivity equipment or to eliminate all the
difficulties of planning production. Much time is still lost when the
equipment is reset. Before interruptions in output at the workplaces in
group lines and sections of the batch production enterprises could be
eliminated technical measures were required to raise the level of
specialisation at each workplace. This became possible with the

discovery of the Group Machining Principle.
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Group machining represents one of the most important steps forward
in the standardisation of production processes, since it in fact
eliminates the unjustified variety in techniques, tooling, documentation
and so on.

In the early years following its introduction (1956-60) the group
machining methods were adopted primarily for simple bomponente machined in
a two- or three-operation sequence, and for isolated machining operations
in more complicated components. ﬁxperience at a number of works has
shown that within two to three months of the installation of mechanised
group flowlines in which the machines are not subject to re-setting, the
- labour costs in component machining drop by:25-—30% and tﬁe labour
pfoductivity rises by an average of 40%.

Group flowline machining improves the quality of the componenis, since
most if not all of the operations are carried out with thé aid of special
tooling. As a result scrap losses are much lower and the production cycle
time is cut 30 -50% of its former value. The volume of work in progress
drops by 30;:50% anl less working capital is tied up iﬁ this form.

According to the records of the Industrial Economic Studies Laboratory
at LIBI (P.Togliaatti Institute) the once-only cost of designing and
constructing the tooling and mechanical handling devices and organising the
group flowlines under discussion was recovered within 10;-15 months.

The use of Group Production in the Soviet Union is continually
increasing®

According to the Head Section on Group Tecknology at 'The Scientific
Research Project-Design Institute for the Technology of Machine~Building{,
there are at present more than 1800 group product or subsections, including
flowlines, section and shops, in operation within the engineering and .
instrument making enterprises of The Russian Soviet Federal Socialist

ublic alone! More than 59 000 machine tools are in use for group
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machining. The saving resulting from the adoption of group machining
runs to more than 13 million rubles.

In the enterprises in and around Leningrad, where the method was of
course originally developed and put to large-scale use, about 11 520 units
of equipment and 2075 flowlines, sections and shops are devoted to Group
Technology (Pe.66) .

Mitroianov (Mi.66) makes reference to Professor A.P. Sokolovskiy of
the Soviet Union who suggested and developed the idea of'Typification of
Technological Processes' and stated that 'typification is the systemat-
isation and generalisation of the experience of the entire machine building
industry; and, in addition, i is the systematisation of new thoughts and
ideas® PFurther, Professor Sokolovskiy was of the opinion that the
typification of teclmological processes would be a way of transforming the
technology of machine tuilding into a science.

Mitrofanov's book is devoted to the technology of 'Group Technological
Processes' - and is a development of the idea of typification = ocane of the
new variants which makes it possible simultaneously to.solve a number of
problems and to insure‘the introduction of a scientific basis for the
development of technological processes and the organisation of production
planniné for piece, small-batch and mass production.

Not surprisingly little is mentioned, in any of the Russian
publiéations, directly related to any human aspect of worker involvement
apart from increases in productivity, labour costs,llahour content and the
various management functions.

No doubt all grades of labour are conditioned to accept without
questioning the dictates of the hierarchy!

In 1969 a seminar on Group Technology was held at the Turin

International Centre for Advsnced Technical and Vocational Training (In.59).

Fiftcen papers were presented to the Seminar by speakers from ten different
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nations. Four films of Group Technology were shown from France, the
United Kingdom, and the U.S.S.R. There were 77 participants from 20
different countries.

Only one of the papsrs presented was exclusively connected with the
human side of Group Technology and that was relasd to 'The Management
Problems of Introducing Group Technology'. Perhaps after only a brief
period of thirty years since its supposedly inception in the U.S.S.R. the
remainder of the world was more concerned with the techniques with little
thought for the workforce which‘waa to be caught up inextricably with the
rearrangement of their working lives!

Siqce 1969 there has been a slight improvement in the 'situation and
it has been noticed that more and more managements are being made aware of
the fact that industry is a partnership and if maximum benefits are to be
obtained then all levels of the workforce must be involved.

Over the past four years many meetings, seminars, workshops,
conferences, etc. eiclusively devoted to Group Technology have been
organised over the length and breadth of the United Kiégdom. At these
events more and more emphasis is being ﬁlaced on the effects that re-
organisation of production methods has on the workforce. With time, more
and more information is being recorded and documented reiating to the
experiences of the most vital asset of production - the people involved.

Group Technology is a new concept. It involves a fundamental changze
in attitude and awareness and, without the whole-hearted acceptance at all
levels, of the priaciples and the need for change in attitudes, the
economic and social advantages pale into insignificance.

Finally, the author believes that those wheo say that they have been
using Group Technology for very long periods do not really understand or
appreciate all of the implications. They do not understand the need for

component classification, the use that computers can play in scheduling
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etc. Because of this lack of understanding they cannot possibly conceive
the total savings and benefits that can accrue.

Their outlook is, to say the least, quite narrow. Those individuals
would do well to study carefully Fig.VII and really understand what it
implies. They too should visit various firms who, from his own
experience, have been only too eager to explain thei¥ own re-organisation
and what they set out to obtain and indeed gained from Group Technology.
Should they still be in doubt then, organisations like P.E.R.A. will carry
out a realistic survey and arrive at a conclusién conveying as much
information as possible relating their own products, plant and equipment
" to Group Technology methods of manufacture;'together'with an assessment of
the objectives that could be attained over a given pafiod of tims.

Alternatively, they can copy the experience of many firms who have
sponsored suitable employees on post-graduate courses at the various
Technological Universities} specifying that the industrial content of such
courses should, so far as their own students go, be involved with Group
Technology w;thin their own Company. With this method the company then
has at its disbosal the congiderable and varied experience of the academic
staff who, it must be remembered, as with many other innovaticns play a
most important part in the development and introduction qf Group Technology

into the industrial life of the country.

5.2.1  ADVANTAGES CLATIMED FOR GROUP TECHNOLOGY

Arising from a large nuvmber of discussions with people in industry who
have been directly concerned with either the implementation or initial
investigation into the application of Group Technology methods of
manufacture in their respective companies one very soon comes to the
conclusion that there is no single reason for accepting the philosophy.

Strangely lhe reverse is true when they have considered G.T. and
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rejected it. The reason offered for rejection usually conforms to one
of the followings-—

1. We have too much work in hand to allow disruption to our production.
2. We have been applying Group Technology methods of working for a very
long time.

3. It is too expensive to implement at this pafticuiar time.

4. It is not suited to the particular types of product and components
that we produce. ‘ '

On closer analysis it is found that the peisonnel concerned have not
really understood the basic philosophy of Group Technology and quite often,.
- with the exception of (2) above the reasons they offer i precisely the .
séme reasons why they should change their methods of manufacture to comply
with Group Technology principles.

It is also a fact that considerable ignorance exists in the
Production Engineering Industries regarding just what Group Technology is
and what it can do in terms of increasing productivity without incurring
at the same %ime excessive expenditure. This fact is.very much
substantiated by the number of quite responsible people who think that
Group Technology is simply working in Groups% As one individual
remarked, Group Technology is nothing new - we have been working in Groups
for about fifty years!

Another company assured the author that they had complete plans for
re-organising on G.T. lines and were just waiting for the Crder Book to
stabilise?l

Quite often one suspects that the real reason for not wanting to re;
organise is simply resistance to change. Pérhaps this attitude is
understandable when it is the Chairman or Managing Director who must make
the decisiony 1lacking courage and not wishing to disturb the status quo,

adopts therefora a negative attitude. Such difficulties as this have
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been overcome by enthusiastic staff who have obtained the necessary

approval for a small scale experiment or partial G.T. or the establishment

of one cell.

Carefully monitored its performance and then armed with

hard facts and figures obtained the necessary approval for the continuation

and enlargement of the experiment.

The Group Technology Centre, Blacknest, offered the following as

examples of the advantages claimed by four companies with experience of

Group Technology—

1. SERK AUDCO

Aim

Manufactured Stock
Product Manufactﬁring Time

Value of Despatches per BEmployee

Average Income Per Employee

2. ENGLISH ELECTRIC CO. LTD.

Aim

Machine Output

Machine Setting Dime

3. FERRANTI, EDINBURGH

Aim

Component Manufacturing Time

Machine Setting Time

To increase overall company
efficiency :

Reduced by 44% = £550 000
Reduced from 12 weeks to 4. .weeks

Increased from £2 220 p.a. to
£3 203 p.a.

Up 35%

To improve component production
on individual machines

Increased by T0% -

Reduced from 50% to /5 - Ti%

To reduce component manufacturing
time using multi-machine groups

Reduced from 26°5 days (average)
to 3 days

Reduced by 66%
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4. HOPKINSONS, HUDDERSFIELD

Aim - Rationalisation of spare parts
production

Eliminated

Spare Parts Stock

Reduced by 68%

Setting Times

Machining Times Reduced by 34%

Some Production Engineers have questioned the validity of the above
claims, not from the viewpoint that the claims are false but from the
quality of management. They afgue that pre-G.T. production methods and
the planning and control systems must have been very vary woor that, when
carefully studied and rearranged should lead to such phenomenal increases
or reductions as caialogued above.

Another authority on Group Technology {Cr.?2) suggests the following
main advantages to be gained when moving from functional layouts to
cellular manufacture; and qualifies each statement with certain

restrictions:

5.2.2 REDUCTION IN SETTING TIME:

It is of great importance to achieve minimum set-up costs and that

any possible saving is a function of't

(a) the nature of workholding;

(b) machine tool capability related to its sizes

(¢) relative movements in several planes of workpisce and tool.
The developments of consolidated set-ups should be slanted towards
producing set-ups which are low in cost to operate and which are either
comprehensive, that is capable of producing a variety of components with
no tool change (a limited solution) or flexible, that is able to produce

a variety of components with minimum tool change.
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5.2.3 INCREASED MACHINING CAPACITY:

In some cases the implementation of G.T. may lead to an overall
reduction in effective machine c#pacity. Certain machines will be under-
utilised, essential that in the construction of cells high capital cost
machines are fully utilised. Balance of machine loading is somewhat
dependent on the scale of the family range and variation of batch size.
Conflict between large cells with a balanced work load and.smaller cells
based on narrow families which, in the ultimate, can lead to gross

under-utilisation.

§5.2.4 - REDUCTION IN TOOLING INVESTMENT:

If the plant is being established from 'scratch' with properly
designed cells, the total tooling investment could certainly be less than
that required in a funétional layout. This situation is rarely met in
practice. Most concerns will be moving from a functional layout to a
G.T. layout which initially will probably make some existing equipment
cbgolete and which will certainly require.additional e%penditure on
tooling. Furthermore; even ir. the best run batch production shops,
equipment and tooling are frequently developed and used on the shop floor
unknown-to the Production Engineering Department; the disciplines
required by G.T. cannot accept this situation and provision has to be made

for the withdrawal, identification and formalisation of the use of such

equipment or, in some cases, agreed replacement.’

5.2.5 REDUCTION IN HANDLING COSTS:

In most cases, the proximity of sequential machines in cells reduces
the length of the material flowline. It is generally necessary in
establishing cells to provide improved handling facilities or, at least,

a restructuring cof existing facilities,; particularly for larger components.
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5.2.6 REDUCTION IN THROUGHPUT TIMES:

Correct application of G.T. procedures would generate substantial
reduction in worklin progress, AND THIS IS THE PRIME REASON FOR MOST
COMPANIZS!' ACTIVITY IN THIS FIELD.

First reducticn stems from quicker throughput times. Secondly, far
closer coupling qf the production programme to the constantly changing
order input. Controls stemming from this facility enable changes in
overall levels of business to be reacted upon more quickly and, of even
greater importance, random changes in demand for particular products can
be recognised and dealt with more speedily.

Thirdiy, Oppoftunity can be obtained from a combinatiop.of lower stock
holding in finished parts stores and the manufacture of smaller batches.
Thz quicker throughput time enables changing market needs, errors, random
demands, etc. to be qﬁickly dealt with and for stock-out to be corrected

more quickly.

5.2.T7 UNIFACTION OF RESPONSIBILITY:

The cloée involveﬁont of work people with one another's activities,
particularly in the inter—-action of inter—dependent operations such as
turning-for grinding etc. enable common problems to be solved quickly.
The need for flexibility of labour gives the opportunity for work people
to gain additional skills. The self-containment of the cell produces g
better morale which, among other things, leads to quicker correction and
reduction of faults. A direct operator contribution is the improvement
of quality and other positive attitudes stemming from the feeling of
belonging to a reasonably small unit.

The supervisor requires a much broader experience and such people
may not easily be found. The supervisor]s tasks are somewhat differént

from those of the conventional foremanj progressing functions, for



=T e

example, either disappear or reduce, or are modified, and one of the prime
qualities a supervisor needs is good production engineering experience.

Reference to the various Case Studies indicate that those companies
who have considered the human aspects of G.T. and considered the key
importance of supevvision are the ones who have generally been the more
successful with their endeavours that those companies who have mainly
concentrated on the technology largely ignoring the human factor.

It was also noticed that in certain firms (Case Studies No.8 and No.9)
certain groups of workers, largely middle management, requested to be
brought into the scheme and tended to resent their non-inclucion. In both

instances these grohps are now happily contributing to the overall system.
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MONEY; MATERIALS; METHODS; MACHINES; MEN

INTRODUCTION

Basically the Production Engineering function ist

"the organisation of resources of a Company to produce a system to
take someone else's finished product, perform varioug operations changing
its genéral form and in doing so make it more useful and at the same time
more expensive'.

To perform this function adequately it requires the use, direction and
control of MONEY, MATERIALS, METHODS, MACHINES and MEN.

MONEY: to purchase or occupy ths building, to purchase the materials, to
purchase or lease the'machines, to pa#'for the'égrvices of its
employees.

MATERIALS: on which it performs the various operatiions together with
supporting materizls without which it cannot fulfil its function.

MACHINES: +his is the equipment on which the various processes are to he
carried out.

MEN: +this is the tolal work force. Not only those who operate the
various machines but those who have a controlling function and are
either directly or indirectly involved with the Production Engineering

Function.

The organisation is the systeratic arrangement of building, plant and

equipment and individuvals in order to achieve a definite objective. It
ie the actual method of management, the direction and control of all the
factors involved in manufacture, and the plan by which individuals work

separately and collectively to accomplish a tasgk.

6.1.1 MONEY
This commodity can be obtained from a variety of diflerent sources.

If it is a private concern and the owner is comparatively wealthy he might
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have no need to borrow. Should this not be the case he can resort to the
Joint Stock Banks, Commercizl Banks, Finance Houses, or he might be able
to borrow from friends and acquaintances. Public concerns borrow money
from Insurance Companies, Finance Houses, Pension Funds, or can use the
facilities of the various Stock Exchanges.

In whatever way the money is obtained a very tiéht control is usually
exercised over the way the money is spent and the resulting fortunes of

the company monitored quite closely.

6.1.2 MATERIALS

Basically these are primarily selected for their physical and chemical
prﬁﬁerties in order to ensure that the component fromlwhich they are made
will function satisfactorily. If several materials will meet these
requirements, the cheapest is usually selected. The choice of material

can also be determined by the available plant and equipment.

6.1.3 METHODS
Invariablj these are determined by the materizls that are to be used

together with the plant and equipment available. For example, if a part

could be made either by machining or using powder metallurgy techniques,

and powder metallurgy would yield a considerable saving in production costs,

such a method would not be used if the organisation lacked the facilities

unless of course there was special reasons for purchasing the necessary

equipment and expertise.

6.14  MACHINES
Represent initially a very high capital outlay and the prime
objective should be as full a utilisation as possible that is consistent

with eccnomic pradﬁctien. It should always be remembered that an idle
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machine is occupying valuable floor space and costing money. The purchase
or zcquisition of machines and conversely their disposal should receive
very careful consideration. A machine that has an enormous appetite is
only economic if there is sufficient work to satisfy its appetite and keep
it fully utilised. On the other hand it does not zlways make economic

sense to dispose of a machine that is only used at infrequent intervals.

6.1.5 MEN

This is the most precious commodity of anj organisation. All the
non-human things in a business wust be run by humens. Whilst it may be
- possible to gtandardise machines and equipmént within the.factory. there
wéuld appear to be no such possibility when the human element is under
congideration.

The old idea was that there were certain jobs to be filled and these
were filled with qualified men who were paild a reascnable wage. No
interest, or very little, was shown in any grade of employee as an
individual éhd surely an employee's attitude toward hi; work or why he
felt the way he did wes of no concern of the employer; how could knowing .
your workforce in this way influence the amount of work that he did?

Case Study No.6 still indicates that the above attitude still exists,
whereas in Case Study No.4 most of the mental effort is feing directed
towards the humen aspects of préparing a G.T. system. Fortunately there
were some enlightened employers and Taylor's early work in the development
of 'functional' organisation together with the zrowth in scale and size of
manufacturing organisations led to the setting up of a separate Personnei
Department, that in many many instances assuﬁed responsibility at first
for the OWner/Horker relationship which had by the time the number of

employees was more than 200 an impossible relationship for the owner to

continue; especially when his commitments in other areas did not diminish
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but quite the reverse - increase.

Also on the employers' side voluntary associations of companies to
protect their interests started to emerge. These can be broédly
classified as:i-

1. INDUSTRIAL: wkose members are engaged in the same trade of activity;

2. REGIONAL: 1o protect the interests of industry and commerce in a
town or district;

3. NATIONALS with membership drawn from the whole country and from
widely differing industries.

The craftsmen and shop-floor workers too began to organise and reference

to the Trade Union Amendment Act, 1876, and ‘the Trade Union Act of 1913,

define a trade union as%’

"auy combination, whether temporary or permaiient, for regulating
the relations between ﬁorkmen and master, or between workmen and workmen,
or between masters and masters, or for imposing restrictive conditions on
the conduct of any trade or business".

We now see in place of the close relationship bet;een master and men,
two clearly defined graups, both concerninz themselves with labour
questions. The Trade Unions, however, being more concerned with wages and
workingﬁconditions and any other topic that has a bearing upon the well-
being of the worker. Whereas the employers associations concern them-
selves with labour questions, matters of interest to their industry as a
whole, the encouragement of research and the dissemipation of information
for the benefit of their members.

It is also interesting to note that few organisations of professional
ingtitute status have a direct bearing on policy formulation. Professional
societies are concerned with sectional interests of their members. Any
member of the workforce, qualified in engineering, metallurgy, accountancy

or other technology will be a member of the appropriate professional
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institution and will act in accordance with the ethical code of his
profession. Such professions seldom if ever engage in deliberations with
employers, either individually or with their associations to éstahliah
conditions of service for their members.

It is interestiing to note that recently members of some professional
institutions have been urgeé to join a suitable trade unicn as a means of
improving or protecting their status.

In between the technologists and managers at the top and the shop-
floor worker we find a large number of 'blue-collar' workers. The work
that these people do is nzarly as important to the success of the
brganisatian as thelmanager at the top or the shop-floor worker. Aparf
from several fairly isolated instances these workers do not belong to any
form of Union or Association and because of this find themselves at a
disadvantage especiall& when it comes to trying to improve their pay or
conditions of service. Also in any re—organisaéicn they have poor
chennels of communication and little bargaining strength.

The introduction of Group Technology -implies s complete re-organisation
not only of the structure of the company but the shop-flcor layout and all
the work force. The first change that the majority of companies will have
experience of. If money is required a simple exercise can determine the
approximate amount and the time period required after re-organisation for
its recovery. Methods might or might not change depending on
circumstances. Thisg is true also of the materials. The machines do not
present too difficult a problem, after all they can be moved around,
redundant machines sold and new machines purchased if necessary.

What of the Men?

Here there must be a complete re-thinking and attitude. The success
or otherwise of G.T. depends on the effor£s of the whole group, from the

man right at the very top down to the lowliest of worker on the shop floor.



Sectionalised interests at the best must be forgotten, at the least

modified. Management must remember:-

1. Efficient human relationships are the foundation of a sucéessful
business.

2. Security and self-respect of the individual are the foundations of
these efficient relationships.

3. Security and self-respect must apply not only to the material needs of
the worker, but also to his intelligence and his spirit.

Ian Gordon-Brown, Director, Industrial Participation Association, makes

three comments which he considers are specially important for any company

contemplating workér participationi-

1. Tf the top management of a company does not actively support the
participation plan, it will almost certainly fail. This holds good
for enterprises in‘several of the Socialist economies of Eastern
Burcpe, as well as in the West.

2. Most of those who have introduced employee participation say:

"We wish we had spent more time both in preparing ;or our scheme, and

in education, and fraining people to work it."

3. Successful participation normally calls for jeint plamning and
diséussion between management and the whole workforce, not just between
management and the shop stewards before a scheme is introduced. Tris
is often as vital as the suitability of the scheme itself.

Of course Group Technology is not what is normally meant by worker
participation. The author is firmly convinced that its success depends
more on active participation by workers than on the technique itself.

Case Study No.2 makes reference to the complete non-co-operation of workers

and because of this the inability of the company to re-structure a group of

machines to comply with the technology of.G.T. Similarly a situation can

be envisaged where middle management is lackadaisical in scheduling work to
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cells resulting in erratic throughputy or top management giving half-
hearted support with‘5purious reasons for not allowing a complete re-—
structuring. G.T. can just as surely be destroyed, or oPtimﬁm results
not achieved by the non-co-operation of the man at the very top and just
as surely by one of the cell workers.

If for no other reasons than these, Production Engineering must give
top priority to the human aspects of the system and no effort should be
spared in this direction to ensure that every single individual in the
organisation is fully aware of the part that he plays, is completely
sympathetic and prepared to ¢ive the necessary help and co-opzrate to the

best of his ability.
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GROUP TECHNOLOGY TECHNIQUES

7.1.1 THE SINGLE MACHINE SYSTEM (MACHINING CENTRE)

Known as the Composite or Couplex Component Technique. Using a
classification and coding system families of similar shaped components
are brought together. By aualysing the production requirements of the
familieé, these may be combined together to form a production family.

All the features of the components, found to exist by examination of the
component drawings, are entered in an integral Qrawing, this drawing
represents the composite component (Th.73).

This idea was stated by Mitrovanov in his principle of the composite

'component. Giv.VIII shows a number of siﬁilar but'different parts and
one part - the COMPOSITE COMPONENT - which combines in its design all the
features of the others. One can set up 2 capstan lathe to make the
composite part, in such a way that it can make all the real components
(Bu.75) .

Many Coqpanies would find that analysis of their components would
reveal the possibiliiy of considerazble developments in this area. Of course
it does mean iﬁ certain instances that the advice and co-operation of the
tooling engineer is desirable for the design of special tooling, itself of
a composite nature.

Durie gives examples of additional tools placed in positions in the
tooling stations of a turret lathe and yet utiil preserving the basic

settings.

Tele2 IE GROUP LAYOUT SYSTEM (THE CELL)

With Group Layout, the plant is divided into sections known as GROUTS
or CELLS, in such a way that each cell has a sufficient variety of machines
to enable it te perform all the processes necesgary on a family of parts.

Whereas in the zingle machine system it may be necessary for some parts to
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have, say, a milled slot or hole at ﬁ peculiar angle drilled in it, which
will necessitate transportation tc another bay, in the Group Layout the
part does not leave the group until it is completed (Th.73). ° The
families used wit£ group layout are lists of parts which are similar
because they are made in the same group of machines. The parts are not
necesgarily similar in shape, quite often very dissimilar.

Fig.IX shows four components which are almost identical in shape.
Because there are major differences in manufacturing tolerénces, require-
ment quantities, materials, and special features, which will require the
use of different machines, it is unlikely that these parts would all be in
the same family (Bu.75). |

Fig.X shows a number of parts which are very different'in shape, but
they are all approximately the same size and require lathes, drilling
machines and milling mechines all of approximately the same capacity'for
their production.

Some components come together in the same production family hecause
tkey all have a particular feature, requi:ing the use of a special machine.
Examples are splined shafts, gear wheels, broached surfaces, heat treatment
operations, honing, etc. It is important to remember that the transfer of
work is normally unacceptable, the economics of certain situations make
this a reality.

From the above it is seen that a number of factors affect the choice
of family for a component. There is no reliable method of finding
families which looks only at components.

Components only come toéether in production families because they use
the same machines. The significant information when looking for families
is that which tells on which machines each part is made.

The Group or Cell contains a number of machines necessary to produce

a given family of parts, for example, Turret Lathe, Horizontal Milling
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Machine, Vertical Milling Machine, Radial Drill, Pillar Drill, Surface
Grinding Machine, and Hole Broaching Machine. The best layout for the
machines seems to be in a logical fashion according to the general sequence
of 0peratiéns for most of the components of the family, and that the
machines be arranged in a rectangular pattern, conforming as it were to a
completely self-contained entity within the factory - a ce}l of machines =
a factory within a factory. . ,

Numbers of machines within Cells vary - it may be only three or four
machines or perhaps as many as fhirty. The actual size of Cell being
d<termined by the component family, whether it is a very large family with
many operations, thus requiring a large number of machines, K or whether it
is a large family with few operations.

Economic factors are élso a.determining factor in the size of the
group. Basically, smaller cells of which there may be a high number in
total will require a large number of machine tools, with the probability
of duplication. Larger cclls may be fewer in total but each may contain
a wider variety of machine tools, but overall fewer ma&hines.

The ideal situation in a manufactufing industry is whers each machine
is loaded with equal hours of work, and each operation is performed in
exactly the same time. This ideal is seldom if ever achieved, because
operations proceed at differing speeds. It can be overcome to a certain
extent by a duplicdtion of those processes which are the slowest.

This is not a cheap solution especially if the equipment that
requires duplicating repfesents a high capital investment, requires highly
skilled personnel to operate it. Buch a situation as tkis will not be
solved- by the application of the Cell System of Manufacture.

There will always be machines that are heavily loaded &nd others
which are lightly loaded. Furthermore, because all of the components

within a family do not necessarily require all of the operations that the



Cell can perform, certain machines within each Cell can be and‘are idle,
even though at any time within the Cell there are many components from the
family at various stages of completion or processing. This means that it
is common ﬁractice to find within cells more machines than there are

operatives.

T.1.3 THE GROUP FLOWLINE SYSTEM ' -

One of the most effective methods of making still further improvements
in the organisation of engineering production, and one that both brings
ahout a major increase in labour ppoductivity and improves the other
technicgl and economic performance criteria of the enterprise, is the
adoption of flowline principles (Pe.66).

This system requires fhat the plant iz divided into grcups similar to
the Group Layout System, with each line catering for a family of parts.
The difference in the two systems liss in the actual physical placing of
the machines and in the sequencing of operations.

For the flow line system the machines forming the‘plant required for
any one family are arranged in the order sequence of the operations
required for the production of the family. Furthermore, to achieve the
flow of work, the machines are usually connected by some form of conveyor
system. A component only visits once any machine in the line and then
only in the line seéquence order. It is not necessary that every part in
the family visits every machine in the line, but only the ones performing
the particular operation required, in the order that is required.
Redesigned jigs and fixtures or the introduction of N.C. machines for key
operations can lead to improvements in material flow by increasing the
process to setting-time ratio. The important fact of this is that the
correct improvement fo; the process now becomes definable, and the

selection problem of the best machine for the job made easier (Th.73).
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In certain instances it is possible to arrange several flowlines in
parallel such that the various families of components are machined
simultaneously in parallel.

Depending on the type of family to be produced and the frequency of
demand of the various batches will depend whether the equinment is
permanently allocated and requires little if any re-setting or whether
frequent re-setting is necessary.

Also it is possible to apply Group Technology Principles to the
tooling required by ensuring that as many different componcrits in the
family can be machined with <he same set-up. An example_of this could
be an N.C;Imaohine ﬁhere all the tool holders were loaded tqlaccommodate o
a family of parts, with the necessary tools being programmed for each
component. Similarly composite Jigs and Fixtures can be provided that

can acconmodate several components within the family.



CHAPTER EIGHT

OPERATOR REQUIREMENTS FOR GROUP TECHNOLOGY SYSTEMS
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OPERATOR REQUIREMENTS FOR GROUP TECHNOLOGY SYSTEMS

INTRODUCTION

The real measure of the success of a business is its real efficiency:
the efficiency of its direction, its planning, its comuercizl foresight
and, as a foundation for all of these, the efficiency of its human

relatiohshipa.

8.1.1 THE SINGLE MACHINE SYSTEM

Briefly this is where a family of componenfs are completely machined
on a single machinej; the machine having been modified to 'suit the
‘composite component with certain tooling sfétions being redundant for some
components and ideally the provision and adaptation of the machine to make
it more versatile.

Such a machine will in all probability be set by a skilled setter.

He mugt therefore be given the necessary insight of the reauirements of
Group Technology and how it differs from those for a purely functional
layout. Why there is a need for composite set-ups and the fact that for
cartain componénts some tooling stations will be redundant and tkat such
tooling must not be removed. It must be carefully explained to him that
setting is not necessarily easier but it relieves him of_the arduous task
of removing all or at least most of the tooling when changing from one
gset-up to the next. ‘

It is also important to ensure that the correct steps are taken to
see that the planning department are made aware of the need to adopt a
different approach and see that the scheduling of work to each machining
centre is such that the minimum setting and re-setting are called for as
the family of components progresses. The operators of such machines also
require adequate instruction. Firstly to ensure that the machines are

operated correctly. This is of particular importance when the standard
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machine carries modifications or unfamiliar attachments. It might also
mean that for the machining of certain components within the family it
becomes a more arduous task. For example,if the turret on a lathe has all
its stations occupied with tooling fitments and that for certain components
only two stations are required. For such components, the operator may not
be able to index from tooling station No.2 back to tﬁoling station No.l in
one operation and must perform four_indexings, and together with the
associated tooling this can become a fatiguing task to perform. An
unenlightened operator under these conditions cén react irrationally such

that faulty operation of the machine occurs with subsequent reduction in

"quality of the resultant work it can also mean scrap-work. The same .

attitude on the part of the operator might also occur.if the machine was
tooled or adapted i such a way that it could now perform an operation that
was not normally carried out cn the basic machine. Such a case would be
if an attachment on a turret lathe provided a facility for producing radial
holes from a drill mounted on the cross-slide.

Bven th; tools in a single machine situation must-be treated with more
than the usual.respect. Often they are complex, cften more bulky than the
conventional type, often because of the increase in bulk, clearances
befween the tools is reduced, swarf clearance becomes a very important part
of the operator's task and unless the right atmosphere ié created, the
single machine system can beCOme'a liability.

Management must appeal to, must be cognizant not only of the

operator's material needs but also his intelligcnce and his spirit.

8.1.2 THE CELL SYSTEM

Here each Cell contains a variety of machines, such that each part is
completely machined in the cell.

Theoretically the Cell should contain one setter for each type of
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machine and also a variety of operators who can operate the machines.

It is also very important to remember that in the Cell certain machines
will be idle, that some components can back-track to an earlier machine or
may even go back to a previous machine more than twice. This very fact
alone means that if the work under these conditiuns is to flow smoothly

. through the cell then the operators within the cell must be capable of
operating all types of machines within the cell, and be prepared to move

to machines that require operating, and if these moves éan take place
without direction from the foreﬁan, chargehand or cell leader, so much the
botter. D;fficulties can be experienced in this area varvicularly if the
operators have been graded and that the machines within the cell do not
have the same skill levels. This would mean that the more highly skilled
might resent having to opefate a machine of a lowly order of skill
requirements. Conversely the worker who is happy and contented doing
quite menial tasks might find it frustrating, leading to periods of
absence, bad work and at the very worst mental difficulties with the
knowledge that at any time he could be called upon to ;erfcrm a task which
to him is completely beyond his capabilities. Yet the requirements of the
cell are such that the operators must be prepared to move within the cell.
A similar situation exists in the cell with respect to the machine setters
and this is particularly so when an organisation has re-organised from a
previous functional layout. An example would be a capstan setter now
finding himself in an environment consisting of a variety of machines, many
of which he is not familiar with when it comes to setting and adjusting.
Some authorities on G.T. maintain that the setter is a key figure in the
cell - this must indeed be so particularly if hz is a conscientious man and
accept the requirement that machines must be set and waiting for the next
batch of components, thus enabling the operators to move from machine to

machine with the least possible delay. It is also important for the
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setters in G.T. to be given information relating to the scheduling of work
through the cell - this information enables them to plan ahead and make
sure that all difficulties are removed or at least minimised before
machining begins.

If we go along with the analogy that a cell if a factory within a
factory then the cell must as far as possible be self-contained. It must -
have within its sphere of acﬁivities functions such as inspection,
delivery and removal of components to and from the central stores to the
cell, swarf removal, machine cleaning and if thé cell is large enough, even
a maintenance éngineer. All of the personnel performing.these functions |
- must be sympathetic and have a real understanding of Grouﬁ Technology
principles and what in their particular instance its fargets and objectives

are.

8.1.3 THE GROUP FLOWLINE

Here as explained earlier the machines for a particular family of
components a;e arranged in a straight lime, the machinés being connected by
2 conveyor system, and that whilst certain components within the family do.
not require all the operations to be performed on them, the components do
not back-track, when they come off the end of the line they are completely
finished. Operator requirements for this type of confiéuration are the
same as for the cell system, witﬁ the operators moving along the line
according to the requirements of the different components within the line.
If the layout should consist of more than one line it could then well be
that operators move from line to line and must therefore be familiar witﬁ
the machining and operating requirements of more than one line. This is
further emphasised during periods of labour shortzge or a fall-off in

order quantities, when the lines become sparsely populated with both

operators and components.
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Setters also must be accustomed to a variety of machines and it may
well be the case for them to be responsible for machine setting on a number
of lines. It is a possibility that if the number of lines and machines
merits it then a setter could be responsible for certain machines in each
line. This however is not to be recommended since the setter is no longer
responsible for the end products coming from a line Eut only for individual
operations within each line - this_could weaken a vital link in the chain,
abrogate responsibility and seriously impede the flow of work in all the
lines with which the setter is connected. |

It must also be remembered that flowlines can lead to frustration on
' the part of the operators. They can become isolated, they can become
numbers in a line. All this leading to fairly high-labouf turnover,
absences and poor quality work.

This is not so endemic in the cell type layout and therefore operator
requirements should appear high on the 1list of priorities when considering
changing to Group Flowline Layouts.

Carefui‘consideration should also be given to the-scheduling of work
to each flowline. Firstly to ensure that the setters know the order of
work and thus the order to set-up the machines. Secondly to ensure that
bottle-necks do not occur to impede the flow of work resulting in the
temporary storage along the flowline of batches of partvfinished

components.
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MOBILITY, FLEXIBILITY, VERSATILITY

INTRODUCTION

It used to be common practice for a boy to be indentured to a Master
in the particular craft or art that he wished to follow. The Masters
invariably belonged to a Guild or Society whose express purpose was not
only to protect the.craft or industry but also to do all in its power to
forward its cause and image.” Thus we had institutions such as 'The
Worshipful Company of Clockmakers', 'The Worshipful Cﬁmpany of Coach Body
Builders', etc., each looking after their own particular interests and
seeing that the secrets and traditions of 7@9 craft were ﬁrOperly guarded
and passed down. Such an‘apprenticeship, ﬁsually-of eight or more years.
duration, was of such a nature that on successful completion the
apprentice could make a clock or carriage in its entirety. Could not only
lay out the gear train, cut the wheels and pinions, harden and temper
springs, engrave the dial, etc., assemble all the parts, but also design
and mamifacture a suitable case. 3

A simiiar_type of training still exists for a clock or watchmaker in
Switzerland today.

The training of a 'Toolmaker' even today should be such that he is
quite capable of designing relatively complex tools, carrying out all the
necessary machining operations, heat treatment, fitting and final tryout.
The same is also true of an 'Instrument Maker'.

These facts are also confirmed by the training that such craft
apprentices receive in training schools, colleges of technology, etc.
With the increasing needs of the population together with the growth in
the population and the opening up of new markets, such luxuries as
satisfaction in initiating work, carrying out all the operations necessary
for its completion are things we can no longer afford and the Liveried

Companies are now a shadow of their former positions in the life and
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commerce of the country. So too are the craftemen that went with them.
The division of labour, the complexities of the finished product, the
differing requirements of the processes, etc. have just as assuredly killed

off the toolmaker and instrument maker as have similar developments seen

the demise of the clockmaker and blacksmith.

Even though training schools, technical colleges, still give
instruction and practice in a wide variety of operations, for many of those
attending such training schemes the situation on the shop floor is vastly
Jifferent. The division of laﬂour ensures that the majority become
turners, milling machine operators, fitters, etc.

* Lucky is the individual who can still practise a variety of skills -
he is by all standards a much happier mant

Functicnal type layout also ensures a continuation of this division
of labour.

Invariably the foreman on each section came up from the ranks - a good
highly-skilled man.‘ The foreman is visible evidence that aourly paid men
can get promoted. This itself can be an incentive fo; the operator in a
section to be conscientious, give of hié best and completely master all
aspects of his craft and machine that he operates. In deoing so, he can
become, along with all his colleagues, jealous and hold very passionate
views of the importance of his task. With Group Technology must all this:
be swept aside?

The operators must be able to operate a variety of machines and display
equal skill abilities on all of them. The setters too must be capable of
setting all types of machines within a Cell or Line, even though the
operating principles and tolerance capabilities are different.

The foreman too must be responsible for a variety of processes. Must
have an intimate knowledge of all their operating principles, be able to

discuss problems with operators, setters and chargehands yet must at tho
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same time represent all aspects of his Cell or Line when dealing with
middle and upper levels of management.

All this in spite of the fact that a study of what a foreman does
reveals th;t in a functional layout, the foreman spends about one third of
his time with his products, one eighth with the machines, and the rest of
" his time with his men.

Now the Technology has altered, the .human factor must change likewise!

9.1.1 MOBILITY

In the jest of human involvement means that the person is free to
move. In Group Téchnology this means anywhere within the Cell or Lins or
indeed from Cell to Tell or Flowline to Flowline. In certain environments
in Group Technology, especially where a Company has twenty or thirty cells,
mobility could mean moving from a Cell in one part of the factory to another

Cell in a totally unfamiliar part of the same factory.

9.1.2 VERSATILITY

Invariably flexibility and versatility mean one and the same thing.
With Group Technology it is advisable to treat them separately.
Versatility is the capability of turning readily from one occupation to
another and capable of dealing effectively with the many occupations.

This inde2d is a prime requirement of Human Involvement wita Group -
Technology .

The Line or Cz11 deéls with a family of components. Not all
components within the family have identical machining requirements, some
machines will be idle. For success, operators must move as and when one
operation ceases and another starts. It could be wmilling to drilling to
grinding to de—burring! etc.

A variety of skills are required. All must be learmed. Many can
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only be taught by careful instruction and patience on the part of the cell
foreman, chargehand or cell leacer.

Fortunately the human mind and body is, given the correct atmosphere
and attitude, able to adapt fairly quickly and become accustomed to a
variety of simple tasks and operating procedures.

Versatility is not the problem it is often made'out to be. The
problem of versatility usually resolves into one of creating the right type
of environment, such that the worker can readily appreciate and accept what

is required of him.

"9.1.3 FLEXIBILITY

In the previous chapter it is seen that we requife operators within a
Cell to be versatile. Case Study No.l makes particular reference to this
fact and records that previous to G.T. many operators were engaged oﬁ
mundane jobs requiring little initiative, found to be boring and lacking
in inspiration.

It is aiso required that workers should be flcxibie in their approach
in using this versatility.

Flexibility should, in the Group Technology context, refer tc the
attitude of the operators and how they are conditioned to accept the need
for change. Versatile they may be, but if the approach.is not right, if
the change does not appeal to thé inner man. the exact opposite can result,
namely, inflexibility.

The fruits of Group Technology can just as surely be destroyed by the
man in the Cell who feels frustrated and neglected as by the man at the |
top who has not taken the time or trouble to understand the basic
principles and falls back only too eagerly and readily on any difficulties
that may arise, be they of a human or technical cature, especially during

the critical period of changing from what has been to Group Technology.
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PSYCHOLOGICAL ASPECTS OF GROUP TECHNOLOGY

Pe0p1§ at work are motivated in different ways. They have ideas,
sentiments, emotions and feelings. They have goals towards which they
strive, these goals may or may not be compatible with those of the firm
. that employs them. They may have interests more important to.them than
their work. Whilst at work, a worker's attention may at any given momenf
be divided between the work before him and on interests that may be
completely divorced from the wogk. Another important facet is that in
mest kinds of employment people de not work in isolaticn and there is
therefore a constant interaction with other human beings. ' Certain people
no doubt lead a Jeckyl and Hyde existence having one personality at work
and another extermal to the work place. Most people surely must. react at
work as they do elsewhere - with interest, affection, good humour,
indifference, contempt, anger, and ridicule. And just the same in leisure
pursuits people surfound themselves with satisfying human relationships,
the same must also be true of the vast majority that engage in daily toil.

Human personality is non-existent ﬁnlass it can be compared with
another and ou#% perscnality traits come from rubbing shoulders with our
fellow human beings, and social interaction is thus the normal consequence
of personal contact. When personal contacts are repeatedlthe relationship
may become a gcuup:

The term Groun Technology means different things to different people
and is thus perhaps an unfortunate choice. As stated in Chapter V the
generally accepted definitions of the term reflect more on the technology
and not on the people involved and therefore a more apt definition
involving all aspects of Group Technology isi-

"The replacing of_ the more traditional batch producticn methods of

manufacture by re-arranging work, machines, equipment involving operaiors
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and management at all levels to form an effective system, the object of
which is to minimise planning, setting, tooling, control, etc., coupled
with maximization of output.

With the emphasis on EFFECTIVE SYSTRM."

It is a well-liiown fact that in times of crisis or catastrophe the
British people cast aside their inhibitions, prejudices, class
distinctions and work excaptionally hard and with dedication until the
crisis is over.

Witness the voluntary help that comes automatically at the scene of
a flood disaster or climbers or walkers lost during severe winter
conditions .' These. volunteers risk 1life and limb without théught of
tomorrow.

The formation of fire-fighting teams during the last war saw the
Chairman and workers of the same company sharing such duties with a good
bonhomie between them. People from different social backgrounds combined
quite happily to fight bombs, incendiaries and to give help to the
afflicted irrespective of class, creed or -rank. From.this, these two
examples, it is seen that effective team work is possible involving all
stratas of society.

But must it always be dependent on a catastrophe or crisis? Are
such things the only necessary incentive before people will combine and
work together toward a common goal?

It is often said thaf good team work or efféctive working in groups
depends upon the individual leader, the man at the top. It may seem
strange to speak of the 'efficiency' of human relationships, on
examination it is strictly correct. Unhappy human relationships are sure
to be inefficient because they cannot produce the best results in any
situation. |

How can efficient human relationships be achieved?
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First of all, by everyone concerned in a job believing thgt they are
a team - whether they are managers, technicians, supervisors, or
operators.

of coﬁrse the work of each differs. 1In all situations, some must be

'tellers' and others 'told'; the important thing is that each should know

_how it fits into the pattern as a whole.

Although a firm may be fully convinced that changing to Group
Technology methods of manufacture will bring overwhelming benefits and is
prepared to go ahead with the eiercise, this may well prove worthless
unless the spirit and enthusiasm is communicated all the wsy down to the
lowliest worker on the shop floor. ‘

It is a leader that one must look for first.

The capacity for leadership, if used correctly, is a man's chief asset
to his firm.

In all situations men always look for a leader, and when they find him
they will follow. Men lock ahead to a leader, they look back to a driver.
Companies need unly men who look ahead, because tﬂat is the way of

progress.

Remember that for many firms the change to Group Technology will be
the first upheaval of plant and equipment, the questionirig of proved and
tried methods of planning and control etc. in the whole history of the
firm. Many will stand on the side lines observing each move with critical
eyes, waiting for the first opportunity, waiting with 'I told you so!
attitude. (Note the atfitude of one of the managers referred to in Case
Study No.9.)

The true leader will carry the majority with him, will sweep away all
but the most stubborn opposition, and even in the end convince these to
accept, perhaps grudgi@gly, the philosophy of Group Technology.

Generally people like associating in groups. lMost sports are team
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efforts, football, rugby, cricket, depend on the combined and co-ordinated
effort of the whole team. True, individual players stand out, this is
understandable, but the efforts of these 'few' would be of little avail
unless supported wholeheartedly by the rest of the team.

PSYCHOLOGY:~ SCIENCE OF NATURE, FUNCTIONS AND PHENOMENA OF HUMAN

SOUND OR MIND. : '

With such sporting activities there is always a team leader, or a
manager who takes an intimate interest in all members of the team. A
person who is continually spurcing the team on fo still greater achieve-

ments, who can quickly see when things are not as they should be and takes

' the appropriate steps to put things right. - A person who has the

confidence of all members of the team and is resPected because he does not
shirk from castigating a member who falls out of line or is not puiling
his weight.

What is the incentive for such team work in sporting activities? For
the professional, obviously money and the glorification and adulation of an
enthusiasticwfollowing. -

For the non-professional? Probably the enjoyment of the sport or
game, being with like-minded colleagues and the satisfaction of having
given on one's best.

Perhaps it is advantageous to consider some of the reasons for people
not wanting to work in a team.

1. Many people are highly individualistic, prefer to be on their own and
prefer to ignore those around them. This attitude is not confined to
any one social strata.

2. Some think they know their limitations and have no wish for these to
be exposed, where they think that they might then be subject to ridicule.
3. TIdentification with the work that they do is of prime importance

particularly where effort is rewarded by acclaim from those in authority.
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These firmly believe that in a team effort this facet of contact with
authority would be lost.

4. To certain people the work that they do is the most imporfant thing

in their lives. They can identify with the work, even though the
operations they perZorm are simple and perfunctory.

5. Certain people quickly form an opinion of their colleagues.

Invariably this is a biased opinion since it is based upon perhaps one or
two small incidences, and these might be quite unconnected with the place
of work. Once formed these opinions are not easily displaced and lead
to isolationism and the feeling of wanting to prove one's superiority over
the individual andjthis can, in their view, only be achieved by individual
effort.

6. If an incentive scheme is in operation frustration is avoided if this
relates to the individﬁal and his or her effort; whereas with a group
incentive scheme it is very difficult to convince all that the reward is
shared accordingly to the individual's contribution. The feeling that
certain lazy workers are being carried by-the groun, a;d that these are
being unfairl& rewarded, is endemic unless the necessary safeguards are
incorporated in the scheme whkich will allay this attitude.

Te Z&n ;ttitude that there is a much better prospect of promotion,
assuming that this is based strictly on merit, when working alone.
Unfortunately little is done to right this attitude. Whilst candidates
for promotion-should be selected on what is consideyed to be superior all-
round ability and knowledge for the immediate vacancy, it is as well to

be remembered that the selected individual should give every appearance
that he is capable of fitting into the organisation still higher should

an opportunity present itself and that this can only be achieved if hg
displays those characteristics that are of extreme importance in getting

the best out of everyone he is responsible for and that individualism is
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not a pre-requisite feor this.

In equipping a factory it is not sufficient to select machines giving
the highest output of the required quality, to consider reliability and
likely useful life, to know the number of operatives and provide
intelligent arrangements of plant to give uninterrupted and trouble-free
transition from intake of raw materials to despatch af finished goods.

It is necessary to study the overall mechanism of production. To
integrate all the separate manufacturing requirements into a single,
comprehensive problem - how to obtain the best ﬁossible product and the

best rate of return on investment. That this involves dealing with money

‘matters is immediately obvious. Rather less obvious is the fact that-it-

also involves dealing with human beings (Case Study N5.4).

Barly industrialists found it easy to believe that production
problems could be solved by installing suitable machinery or by devising
improved systems of work. But times have changed.

Today, if people cannot be found to co-operate, if they object to the
introduction of new %ools and methods, then the best laid schemes may
prove more hindrance than help.

Production now is dependent not only on the skilled deployment of
machines, materials and money, but it is dependent on the willing
performance of men and women, and it is absolutely necessary to take into
account the way in which they reépond to their working environment.

Wild (Wi/73) distinguishes two types of work groups in industry
(Fig XI):-

l. Formal work groups that are created_by industry;

2. Informal groups which will always exist.

The principal distinctions being as follows:-
1. FORMAL GROUPS, created to achieve specific goals and to carry out

specified tasks which are clearly related to the total organizational
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mission. They may be either permanent or temporary groups depending
upon the purpose of their formation.

2 INFORM%L GROUPS. Relationships will develop between members of the
organisation which extend beyond functional objectives. If the
arrangement of the work area, the work schedule ind the nature of the
work permit, these informal relationships may lead to the development of
'informal groups'. Such groups arise out of a particular combination of
'formal' factors and human needs and are affected by, among other factors,
the degree of interaction betweén individuals, personal characteristics,
interests and external influences.

Sayles (Sa/58) subdivides these two basic types of groups as

follows:-
1. FORMAL:

(a) Subordinate group - members share a common supervisor.

(b) Functional group - members must collaborate in order to
accomplisﬁ the task.

2. INFORMAL:

(a) Friendship clique - members géin satisfaction from their
interactions.

(h) Interest group - employees who share a common economic interest
and who are held together by their desire to gaiﬂ common
objectivéa. s

Taking the division_a little further, formal functional groups can

be classified by the type of dependence between members, i.e.

1. OPERATIONAL INTERDEPENDZNCE, in which members are dependent for
completion of their task upon other members. Groups working in progressive
manufacturing systems such as assembly lines are operationally inter-
dependent. Earnings often depend upon the collective performance of the

group, in which case pressures are often exerted by the group upcn these
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deviating from group norms. When these groups are found at the shop-
floor level there is usually status homogeneity among members.
2. FUNCTIONAL INTERDEPENDENCE, iﬁ which members are dependenf upon others
with complementary skills in order to achieve completion of the group's
objectives. This category includes such groups as those manning process
equipment and maintenance teams. Individual earnings may be related to
the group productivity, and the different skills possessed by group
members may lead to status differentials.
3. STRUCTURAL INTERDEPENDENCE resulting from organisational design, giving
members common supervisior and normally common territory. Payment may |
relate to'gﬁoup or individual effort, and members may be he@érogenous in -
reapect of skills and responsibilities. Dubin (Du/58) identifies*
(i) T2AY GROUP, in which members designate the positions to be filled
and the people to.fill them, changing allocation of members to |
positions as required. Such groups are fairly autonomous, receiving
very little supervision, and often work within broad terms of
reference established by supervision« :
(ii) TASK GROUP, ks the jobs are clearly defined and each
individual is assigned to one and only one job. The group will have
so;e flexibility over the method of work adopted and also the rate of
work, but little other discretion.
(iii) TZCHNOLOGICAL GROUP, in which work content and method are
specified and individuals are assigned to the iobs. Speed of
working is also controlled. The individual has little scope-for the
use of discretion. He has, however, in most cases, the opportunity
for some degree of social interaction. The overriding importance of
the technology allows the group members little autonomy or varying
the operating activities.

Fig XI indicates the approximate rclaticuship of the two-part
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structure of group working in industry, with it will be noticed the

emphasis placed in formal groups (Wi/?}).

From analysis of the above types of group it would seem that
according to Wild,Group Technology should produce Formal Groups and this
would be Sayles' interpretation with subdivision into a Functional Group
with Operational Interdependence. Dubin on the other hand would classify
Group Technology as a Team Group. Perhaps the most imvortant and over-
riding factor is not what type of work group evolves, but how each and
every individual in the work gréup accepts the situation and reacts to the
various input factors to the group, such that in all and every situation
the group works in concert to achieve the common objective.

In certain spheres of activity it is possible to devise procedures
that will indicate the reaction under certain conditions before actually
subjecting the individuals io the expected parameters that they are likely
to encounter. For example, astronauts have to undergo tharough selecting
and testing procedufes, to see not only how they can stand the physical
environment but how they react toward their colleagues.

Of course the best test of how a mén or woman will react is to try
them out on the job. This is an impractical proposition. Psychol-
ogists have done a great deal of work developing off-theéjob tests to find
out what a man can do and try to determine how well he wili do it in the
future.

Some tests try to get at the man's characteristics: does he have
mechanical aptitude? Does he dislike monotonous work, etc.?

Tests are far from perfect. They are probably better at predicting
failure than success. = Most of the tests so far developed are a type of
'trade test'.

It now seems that what is wanted is for psychologists to develop

tests based upon group working. To see if it is possible to predict how
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WORK GROUPS

FORMAL INFORMAL

(or organised)
Interest Groups Friendship Groups

Subordinate Groups

o8 FUNCTIONAL GROUPS

Structurally Interdependent

Groups
Operationally Functionally
Interdependent Interdependent
Groups Groups
L |
Team Group Task Group Technological

Group

SUMMARY OF TYPES OF WORK GROUP (emphasis being pleced on formal groups)

(after Wild)

FIG. X1
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each member will react and from it be able to select those persons with
particular characteristics for working in a group.

But whatever testing procedure is developed for such an investigation
it will never completely solve the validation problem: will men with high
marks or displaying the required characteristics succeed under working
conditions. Such tests might again be better for pfedicting failure than
success. If the test indicates that the man does not have it in him to
work amicably in a group or team, he probably will not. But if they show
that he does have all the neceasary attributes,.you cannot be very sure
that he will succeed. Other reasons not indicated by the test and perhaps

- quite unconnected with the working environment could be thé cause for .
failure.

The following is a letter published in the Sunday Telegraph from Ian
Gordon-Brown, Director Industrial Participation Association, in reply to
articles in the same paper by Graham Turner on worker participation, and
whilst the comments are not specific to Group Technology or Group Working
they do haveua certain amount of relevance. '

"Three comments for anyone who contemplates geing down the
participation road.

First, if the top management of a company does not actively support
the participation plan, it will almost certainly fail. -This finding
holds good for enterprises in seﬁeral of the Socialist economies of
Eastern Europe, as well as in the West, according to a recent study of
worker participation in management by the International Institute of
Labour Studies.

Secondly, most of those who have introdﬁced employee participation
say: 'Wie wish we had spent more time both in preparing for our scheme,
and in educating, and training, people to work it'.

Thirdly, successful participation normally calls for joint planning
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and discussion between management and the whole workforce, not just
between management and the shop stewards, before a scheme is introduced.
This is often as vital as the suitability of the scheme itself."

Case Study No.l indicates the benefits that can flow from complete
involvement of the whole work force. Conversely, Case Study No.2 shows
the reverse and Case Study No.l0 refers to a Company'in which Group
Technology was considered only in upper ranks of management resulting in
some sort of 'scheme' that is 'on ice'.

If Group Technology produces self—contained Cells or Units or a

'Factory-within-a-Factory' then it is seen how relevant the above points

‘ares
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INCENTIVES

INTRODUCTION

Incentives are intended to stimulate the will to work. They are
external factors or conditions brought to bear on the individual to
induce in him the right attitude to his work.

How effective are pay incentives?

Do men really work harder if their take-home pay is related to their
output?

Is money the most important factor in the life of a worker?

Answers to these and similar questions are extremely difficult to
establish with any degree of certainty. | .

Many incentive plans such as the Halsey, Gantt, Taylor, Rowan, and
Emmerson were developed in the early 190C's. The author found that where
a company was using an incentive plan invariably it was a straightforward
piece rate system and highly individualistic. The Chairman of the
company referred to in Case Study Nos. 1 and 2 thought- that incentives of
any shape or form that were linked to a mén's performance were not only
out-dated bub also degrading to the workers. His company paid an hourly
rate and whilst management secemed happy at the level of productivity it
was felt that certain workers would have made more effort if their wages
had been related to output. See also Case Study No.2.

Many of the more elderly in our management teams still believe that
financial incéntives save monéy, resulting in less costly products.
Others, perhaps more enlightened, believe that there are other non;
financial incentives that will produce the same result, providing that a
fair wage is paid to all according to their worth to the organisation and
that the right climate, environment and relationships have first of all
been established.

(Bu/75) states that one changeé which is desirable with Group
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Technology is the wages and accounting system.

'It is desirable to substitute a fixed wage, or group bonus, for
individual incentives. With group layout the emphasis must be on the
team spiri£ and group co-operation. Individual incentive schemes tend
to destroy this type of co-operation, due to jealousies about such things
as who should get the best-paying jobs.'

Individual incentive schemes are concerned mainly with.the minim-
isation of operation times. We now realise that throughput time is
equally important to profitability. The traditional individual incentive
schemes proyide a disincentive to the achievement of this :zecond aim,
because they make it more difficult to split batches, to move men from_onq
machine to another, and to arrange continuous flow between machines for
critical components. |

With functional layout and stock control, machine operators have the
opportunity to increase their output and earnings by doing extra work for
the future. With group layout and flow control on the other hand, they
have no such opportunity. The amount of work assigneé to the group is
fixed when the prozramme is adopted. Because there are no large banks
of material in the group, the speed of the operator even if he is 'tied!
to one machine, is controlled by the speed of other operdtors who feed him
with part-finished work. Under these circumstances an individual
incentive écheme hds very little to offer, and only provides a costly
bureaucratic source of irritation.

If it is beliesved tﬁat a financial incentive must be paid when
changing to Group Technology, then what Burbidge says is correct and it is
more sensible to base the method of payment on the work of the whole G.T.
cell of G.T. flowline.

Case Study No.8 ig, however, concerned with a plant having a large

number of cells, and before re-organisation paid incentives based upon
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individual performance, but decided, on the change to G.T. all financial
incentive schemes would be scrapped. Fairly close study of worker
performancg in the various cells revealed no deficiency of application or
indeed worker dissatisfaction with his take-home pay. One or two
instances were noted of operators who had left aid joined a firm having a
piece-work system and had returned expressing a general feeling that whilst
the money was marginally better, it had to be earned and that other things,
namely the environment, was more important .

It must be mentioned that éhe firm in Case Study No.8, whilst not
having a financial incentive scheme, did operate non-financial incentives
which took a varie%y of forms.

People are employed to do work and they expect something for their
effort. They are paid for their productivity. Generally people are
likely to work for one firm in preference to another because they believe
that one firm pays better than another.

In industry thére are a variety of methods of linking wages and
productivity, but generally they can be classified int; one of two general
types*

1. You pay a man for the time he is at work (without directly

measuring his output or performancej

2. You pay him a wage based upon his output or perfofmance.

Paying str;igbt hoﬁrly rates is the most common method of paying wages, *
and in many industries is the only method used. Even in factories using
incentive schemes of one form or another there are many jobs which are not
suited and indeed can be extremely difficult to link productivity and
wages.

A common distinction is that made between financial and non-
financigl incentives. _

It is necessary to examine both types in a dispassionate way, since



if a change in the manufacturing lavout and methods envisaged in Group
Technology is being contemplated, it may not be deemed necessary to carry
over the old methods of payment, and if the forward planning for G.T.
should indicate increased output, savings in throughput time, reduction in
finished and part finished stock, etc., factors which result in decreased
expenditure, it may be unwise in these circumstancesvto link wages with
productivity and non-financial incentives may be more important in keeping

workers, as well as keeping them productive while working.

11.1.1 FINANCIAL INCENTIVES

This includes any scheme in which effort or productivity is linked
directly or indirectly to money. |

Wages and salaries are the main financial incentives. Bonuses,
profit sharing, pension schemes, medical schemes such as B.U.P.A., holiday
plans, etc. are company housing extensions of financial incentives that
either pay directly in money, or provide services that might otherwise not

. -

be used by the worker or would require personal expenditures.

11.1.2 NON-FINANCIAL INCENTIVES:

These are forms of payment for working where the inducement is not a
financial one.

These'incentives can take é variety of forms, and are based on the
fact that people respond to a wide variety of inducements that are not all
necessarily expressed in monetary terms.

One such incentive is increased span of control, or greater
responsibility; more authority, greater say in decision making. A
number of companies let their senior workmen show visitors round the plant.
BEven belonging to the '21 club' (employees with twenty-one years

continuous service} is a worthwhile incentive to many people, as ig the
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annual 'night-out' for all those with unbroken service of say ten years
O MOTre.

Of course some incentives ha?e both a financial and non—financial
side. For example, promotion can be looked upon as a non-financial
incentive in which %the reward is greater authority and status. Promotion
invariably carries increased pay. Promotions reward doubly% Seniority
can also mean preference for promotion, taken off 'the clock', and ;
retention during slack periods is again an example of mixing the two types

of incentive.

11.1.3 GROUP INCENTIVES

Any incentive scheme should be one that both employer and employee
are in favour of.

The workers want é-scheme that allows them to earn good money when
they work hard, and invariably one that pays weekly; a scheme that is
simple so that each employee can quickly determine what his earnings should
be and finally a scheme that will pay a good basic min;mum wage during work
shortages, machine dowﬂ time, etc.

Management want a scheme that will keep workers producing at a.high
level, ;ith high machine utilisation and thus keeping costs down. It also
wants a flexible scheme that pays more to the top producers, is easy to
operate, mékes costing easy and finally a scheme that will not endanger
production by.leading to disputes.

Probably no incentive scheme yet devised completely satisfies all of
the above.

Is it possible to embody most of the above into an incentive plan
suitable for Group Technology layouts?

Incentive schemes for people who work in groups or crews is not new.

Mlany car workers work in groups of six or seven and are paid accordingly
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to0 the number of car bodies or final assemblies they produce. Radios

and television sets are invariably finally assembled on flow-assembly lines’
and each line is paid according to the number of completed sefs coming off
the end of the line. 0il well drilling crews are paid a bonus according
to the number of deys saved from the estimated time before striking oil.
Workers in a tool-room have been known to be paid a bonus dependent on the
monthly total sales of the Company.

With Group Technology the situation is a little different.

Invariably G.T. is concerned with machining, it involves flexibility
and versatility. It alsc involves a variety of components passing through
the cell ééch haviﬂg different throughput times and not all requiring the ..
same operations, batch numbers differ and the production schedule can also
be very flexible. But these are one or two factors that are very relevant
for payment schemes reiating to people who work in groups and not
applicable to Group Technology, namely:

1. Increased ogtput is not possible by increasing the number of
workers in a designed Cell assuming that it has the co;rect number of
workers for which it h;s been designedj whereas on an assembly line this
is possible and has led in the past to industrial unrest.

2, Additional workers, sometimes called relief men, who step into
positions temporarily vacated to keep all work positions manned, are not
required ih a G.T. layout.

3. New workers in a conventional group, even ?hough they may not
delay throughput time very much, do lower the average output per man.

In a G.T. cell the newcomer can be given the easiest and simplest task to
perform and graduslly be introduced to all the other tasks accommedated
in the cell. Thus there is very little if any reduction in productiviiy
in the cell.

With G.T. cells or G.T. flowlines it would appear that the ideal
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situation has been arrived at if payment is to be linked to productivity

of the cell or flowline. This statement is based upon the following:-

1. The Cells or Flowlines are invariably small and it is a known fact
that group incentives work very well with small groups.

2. If the take-home pay of everyone in the Cell depends on joint effort,
the ‘slacker or shirker will not be tolerated.

3. New and also slowaworker; will be helped because all lose if one gets
held up.

4. All workers get the same take-home pay, thefefore there should be no

disputes relating to pay.

5« The burden on supervision is reduced, because the group becomes self-:

policing.

6. There will be & reduction in administrative overheads.

T. If it is considered that worker morale is an important ingredient of
of productivity, then morale in a G.T. situation can be at a high
level.

In sPit; of the above seven points, experience is'to the contrary.

Many managers have expressed the opinion that the question of method of

payment in changing to G.T. methods of manufacture is the most difficult

problem and the one that they seem to fight shy of. This fact is
substantiated by a recent survey carried out by Ho Kong bhan, student of

University-of Aston, Production Engineering Départment, relating to

payment systems used in Group Technology Manufacturing Systems (Fig.XII).

As can be seen not one Company has gone over to a payment system based

upon output from a Cell or Flowline.

This fact is probably indicative of thelgeneral attitude that the
remuneration level is one of the most difficult problems with which a |
manager has to contend. This is basically because the problem is one of

reconciling conflicting interests.
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The manager's principal interest lies in ensuring the minimum cost
for maximum production.

To the workg;, the content of his wage packet determines his standard
of life and therefore aims at maximum remuneration without undue exertion.

The manager coen readily appreciate the advantages to be gained from
the change to Group Technology methods of production and probably pushes
to the back of his mind the problem of workers remuneration. Does not
want to risk the possibility of a confrontation or dispute, and therefore
continues to use the same method of payment. 1In doing so is not making
full use of all advantages of G.T. Methods of payment for Cell workers
need not result in less take-home pay - it can indeed meaﬁ iﬁcreased pay. .
To the manager it can mean not only increased productivity and all the
other technoiogical advantages so often quoted, but also reductions in
overheads, less supervision, improved quality and less scrap and indéed
less abuse of machine tools, jigs and fixtures. All this seems to hinge
on adequate preparation, educating not only the operators but also all
levels of managementhand suitable training for all tnoée who will be

intimately connected with any aspect of G.T.

11.1.4 MEASURED DAY WORK

The author's investigations revealed not one single company engaged
in Cellular Manufacture adopting this form of incentive. Nevertheless
it is worth stating what is involved.

Under this plan the workers work at a day rate‘or hour rate. . The
work they produce is carefully measured and controlled. Individual or
group performance indexes are determined in much the same way as they are
under a piece-work scheme.

The basic difference is that the workers are paid a fixed rate fér

the day regardless of whether their performance is above or below 100%



T

-85 -

Name of Ferranti Ferodo Whittaker
Company Ltd. Ltd. Hall Ltd.
Payment Premium (Sale + stock
used bonus P.B.R. variation)
before G.T. scheme x 6-month average
Pagment as as actual
used above above sal
after G.T. ales
Thomas Royal Small International Platt
Mercer Arms Factory Engineering International
piecework piecework WORAuree piecework
daywork
as as merit= piecework
above above rating (modified)
Hyster Hoover H.J. Godwin Herbert
Ltd. Ltd. Ltd. Ltd.
measured L anewotk standard measured
daywork P T dayrate daywork
as’ as © as as
above above above above

FIG. XII. Payment systems used before and after G.T. in the firms.
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Variations, e.g. workers performing at a rate below 90%, may receive the
lowest rate for the job. Workers performing between 90% to 100% receive
the next highest rate, those between 100% and 110% the third highest rate
and so on.

A more common application of fhe plan does 1.0t provide for
differential base rates keyed to performance. Under this version of the
plan, the worker has no financial incentiwve to produce at a rate higher
than 100%.

Since satisfactory performénce is usually one of the conditions of
employment, the worker has an incentive to maintain produc<tion at a
satisfactory level to eﬁsure continuance of employment. In many cases
where the plan is used there is no strict definition of 'satisfactory
performance’ .

In other cases, satisfactory performance is clearly defined as 100%
of standard plus or minus 5%, i.e. the minimum acceptable performance is
95% of the establisﬁed standard .

Measured day work appears to be best suited to pr;gressive assembly
line operations where the speed of the line is mechanically controlled.,
The experience of the motor car manufacturers in this country would seem
otherwise and it is suggested that such a plan must be adequately
supported by an improved management system that takes into account all
aspects oflthe planlparticularly support facilities to ensure that at all
times the 100% target is reached.

An added management difficulty is how to satisfactorily resolve the
problem of changzing from an incentive system to measured day work and still
maintain a high level of productivity.

The chief virtue of measured day work is that it does provide manage-
ment with a measure and control over the standard hours of work produced

without tying this control to an incentive wage payment plan. In this way,
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management can obtain the advantages of work measurement and control
without the disadvantages of wage inequities which incentive plans
frequently produce. |

Given adequate time for experimentation with G.T. it should be
possible to introduce measured day work to ensure satisfactory
productivity with adequate reward for the cell workers. Success would

no doubt depend on adequate management systems as mentioned above.
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12.1.1 JOB EVALUATION AND APPRAISAL

The most common method of payment of wages is by time rate, that is,
according to the number of hours worked.

The main difficulty is determining the rates appropriate to the
different types of work that have to be done.

Job evaluation attempts to do just this. It daas not set production
bonuses, merit pay increases, extra pay for shift duties, or overtime
rates.

The intention of job evalaation is to asseés the worth or value of

each job by consideration of the demands it makes upon the man employed in

"it. It is 'job-centred' and does not take into account at any stage the-

characteristics of one worker against another worker &oing exactly the same
job.

Job evaluation is a method by which a series of jobs can be put in
some rational order according to their productive contribution. Once the
jobs are ranked in this order, then it is possible to project the rates of
pay on to th; various classes of job to determine the ;ay they will carry.

Fig. XIII-shows the essential structure of any job evaluation plan.
The principle of job evaluation is the description and assessment of the
relative value of all jobs in a company in terms of a number of factors.
The job factors chosen for comparison should be those commonly found in all
the work uﬁdertaken, but the impértant feature on which the scheme depends
is that their relative importance varies from job to job.

The factors should also be comprehensible to all concerned and they
should be such as to be capable of grading in relation to all the jobs
likely to be considered.

Many formal methods exist for ranking work assignments. For example

a schedule of job factors may be set up to include the following:
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SUB-FACTORS

Requirements to perform the job competently:

Mental:®

Physical:

Acquired skills and knowledge:

Working conditions:

Reasoning ability;
Co-operation with otherss
Initiative and observation.

Muscular strengthsj
Dexterity and motor accuracys)
Stamina and agility.

Education}
Training periods requireds}
Experience required.

Physical and mental disagreeableness;
Hazard and risks (temperature,
funes, etc.); -
Respongibility for-equipment and
matarials}
Responsibility for safety and work of
others.

MG, XELT. Essential Structure of Job Evaluation.
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Job Fatigue
Physical Effort
Manual Dexterity
Intellectual Effort
Training quuired

Supervision Needed

A long list of jobs may be used, and for eéch job, all the factors are
evaluated on a points scale and the total score or sum then becomes the
evaluation of the work assignment.

All jobs havipg the game score, or within a prescribed rangé, are
paid élike. The jdbs can then be placed iﬂ rank order according to their'
jeb evaluation scores, aﬁd the step-like arrangement of jobs as shown in
Fig XIV results.

Some job evaiuatioﬁ schemes are much more complex and will include
as many as five sub—divisions together with the allocation of points for
each factor. For example‘'-

PHYSICAL EFFORT

This factor appraises the amount and continuity of physical effort
required. Consider the effort expended handling material (the weight and
frequency of handling), operating a machine or handling tools, and the
periods of unoccupied time.

Sub-division 1

Light work requiring little physical sffort. . POINTS: 10.

Sub-division 2

Light physical effort working regularly with light-weight material
or occasionally with average weight materials. Operate machine tools
where machine time exceeds the handling time. POINTSs 20.

Sub—division 3

Sustained physical_effoit, requiring continuity of effort with light
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or average weight materials. Usually short cycle work requiring
continuous activity, the operation of several machines where the handling
time is equivalent to the total machine time. POINTS: 30.

Sub—division 4

Considerable physical effort working with average or heavy-weight
material, or continuous strain of difficult work position.
POINTS: 40.

Sub-division §

Continuous physical exertion working with heavy-weight material.
Hard work with constant physical strain or intermittent severe astrain.

POINTS: 50.

From the above it can be seen that if the Job Evaluation exercise is
to be successful then a pre-requisite for each task is:

l. a job descriptiont: +this is a statement of the task, i.e. exactly

what it entails and the duties to be performed;

2. a job specification: +this is in part a re-write of the job
description, and lists the requirements of each of the factors
rather than listing the duties.

Without the use of both the job description and job specification there can
be too many unanswered questions concerning how much of each factor is
required.

The specification needs the support of the job description to justify
the claims. Together they constitute a much better basis for job
evaluation than either would alone.

The evaluation exercise is best carried out by a committee
representative of both the employer and employee and perhaps with the aid
of a specialist in job evaluation.

If the job evalustion exercise is performed with care and thoroughness
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it is possible to make a list of the characteristics that workers need for
each particular job. This information could then be used by the personnel
department when selecting workers for particular jobs. For example, job
evaluation exercise may say that an inspector must inspect small items
carefully and that considerable visual effort is required, but it does not
say that the inspector should have good eyesight. interpreted in the
light of an inspection vacancy, one characteristic to look for in
applicants is good eyesight.

Of course Job Evaluation will not solve ali problems connected with
the determination of job rates. It gives no consideratiqn to the supply
and demand, to the bargaining power of labéﬁr, nor to the ability of the
coﬁpany to pay. It does not consider the relation of wages 1o such things
as to whether the factory is located in a high cost or low cost area, nor
the cost of transportation of the workers. Neither does it attempt to
consider human factors such as how well the worker gets on with the foreman.

It is concerned with the job to be done, not the man on the Jobi - A

-
“

company contemplating Job Evaluation would do well to contemplate very
esriously these factors and if possible take the necessary steps to write
into the scheme safeguards such that, if any of the factors mentioned above,
or others do arise, the necessary steps can be implemented automatically

without recourse to argument, worker dissatisfaction or industrial unrest.

12.1.2 MERIT RATING OR APPRAISAL

One aid to ensuring a stable and satisfied labour force is to see that
the 'rate for the job' is an equitable and fair onej; this is what Job
Evaluation does.

Job evaluation is, as has already been stated, concerned with the job
to be done. It does not take into account the individual worker, it does

not differentiate between the good worker and the poor worker, it does not
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distinguish between the experienced and the 'new-hand'.

A good chargehand or foreman knows the occasions when the judicious
use of praise for a job well done will be an adequate reward for the
retention of job satisfaction in the worker's mind. That satisfaction may
be strengthened by a more continuous recognition of the quality of the
worker by some form of supplecmentary remuncration.

One of the ways of providing this supplement is by a merit payment
which has the purpose of recognising and distinguishing those workers who
are better at their jobs than others employed in the same work. Reference
to Fig. XIV indicates that for the particular exercise ’n Job Evaluation,
each joh has a minimum and maximum rate, or a range of pay 'is established,.
applying to the jobs in a given sten. This then could be the necessary
framework for paying supplementary remuneracion.

The new worker would start at the bottom of the base rate and within
the zone of payment for the particular job, one or more steps could be
established, before.reaching the maximum rate for the job. The main
difficulty lies in establishing how individual workers are to be appraised
and indeed who is actually going to do éhe appraisal. With appraisal or
merit rating you are looking at the man and how well he dces his job.

Satisfactory performance is partly subjective so you'cannot measure
it wholly by objective methods.

Perhaés anothér important reason for reviewing a man's progress ought
to be to find out his weaknesses so that you can help him improve and to
furnish a basis for giving pay increases to deserving men.

Generally the assessment results in terms of a grading from
tunsatisfactory' through 'satisfactory' to 'good' to 'excellent', on a
number of qualities that may be present or absent from a worker, but the
presence of which contribute to greater effectiveness in his job. Such

qualities could bet
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Quantity of work - production average
Quality of work - scrap and salvage

Co-operation with other workers and with supervisor - attitude and

actions regarding his job

Conscientious application to the work assigned - disciplinary action,

verbal or written
Technical ability, care of equipment - job status, record of damage
Safety - number of accidents

Timekeeping and punctuality - number of latenesses.

From this appraisal a combined assessment is arrived at which is capable of

. expression in monetary terms, so that a supplementary award can be added to

the base rate of workers of sufficient merit to justify additional payments.

The size of the merit pay is small compared to the base rate but it
does provide some recognition of the outstanding worker. Usually once
determined, a merit award will continue to be paid but should be subject to
periodic review at say six or twelve monthly intervals.

Probleﬁé can arise in merit rating assessment. ?irstly, it is to do
with the worker, not his job. The only people who really understand his
job and can do the rating are the man's foreman and assistant foremen or
chargehand , neither of whom have had any training in rating or assesgsment
methods. This could mean that the foreman and assistant foreman are
likely to look at the whole man, not his separate parts. In all
probability they will judge him as 'unsatisfactory' or 'satisfactory' etc.
on all factors. It would, of course, be quite possible for a worker to be
consistently good or poor on all factors, but it is quite likely that he
will be better on some factors than on otheré.

Secondly, among amateur appraisers there might be a tendency to rate
all factors, and hence all workers, as 'average'.

Thirdly, employees often feel that management uses merit rating
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exercises as excuses for not giving pay increases.

Merit rating done by the worker's immediate superior could lead to
all workers developing into 'yes~ﬁen' and stifling all initiative. And
finally, in most people there is an inherent dislike of hurting other
people's feelings and therefore the wrong reasons are often advanced to a

man for a poor showing or performance.

12.3.1 JOB EVALUATION AND MERIT RATING IN A GROUP TECHNOLOGY ENVIRONMENT

In a G.T. situation, the ideal is reached when complete worker
flexibility and versatility is achieved. That is, when each and every
member of'the team bf workers in the Cell or on the flowlinq is capable of,
and does, when the production schedule demands, operate any machine or
perform any cperation required of him. Such a condition would mean that
the basic remuneration‘of all G.T.workers would be the same and the job
evaluation exercise would resolve itself into determining the differen-
tials, if any, to be established between different Cells or flowlines
within the factory. .

Once this conditioﬁ had been established, more emphasis would have to
be placed on appraisal or merit rating. Since depending upon the Variety
and comslexity of operations and machines within the Cell the learning
period could be quite lengthy before achieving the expected and scheduled
output with little thought given to achieving the optimum or ideal.

In practice it is much more complicated. Invariably in a G.T.
situation one finds a 'key' machine, a machine which generates work for
the rest of the Cell. This could be an N.C. lathe requiring considerable
skill in setting and adjusting and quite incapable of operation by other
Cell members, unless given lengthy and costly training.

Or it might be a very expensive machine such as a Thread Grinder

positioned in the middle c¢f a G.T. flowlinej a machine again requiring a
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skilled man not only t~ set the machine but also to operate. Under these
conditions management would not, and quite rightly in spite of the
benefits, allow such machines as these to be operated by more than one man.
Alternatively a situation could arise where the highly skilled
operators of such machines as mentioned in the previous paragraph, whilst
being qﬁite capable of operating all the other machiﬁes within the Cell
or flowline, refuse to do so, since they consider such work an affront to
their dignity and calling.
With such situations the 1deal can never be achieved.

A possible solution could b2 the establishment of a special category

'of Cell worker who operates a key machine 6f one that is very expensive

and therefore better operated by one man, paying such individuals a special
rate on the understanding that when the work load in the Cell or flowline
demands their services other than on the aforementioned machines they make
themselves readily available.

Another problem frequently encountered is that of the worker who
prefers a highly repetitive job requiring little or no skill. Such
workers are-quite happy and content, require little out of life, and in
many instances are themselves 'key' workers in so far as they give little
if any cause for anxiety. Such workers, if asked to do_other tasks, would
find all sorts of excuses for not doing so and in extreme cases leading to
abgsenteeism or leaving. Obviougly such workers require special treatment
when it comes to determining their rate of pay.

It might well be that such workers should be paid considerably less
than other workers in the Cell. The problem is not so easily solved |
because such workers may revolt at such treatment and finding a replacement
may be much more difficult than a replacement for a skilled man.

Depending upon circumstances, the solution may be found from deliberations

of the Cell workers themselves. These are the people more intiuwately
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concerned with life in the Cell or on the flowline, and perhaps are much
more able to appreciate the nature and importance of these so-called
unskilled, trivial tasks, that at the same time are important for the

completion of the work and the smooth operation and flow of work.
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13.1.1 DEMARCATION

'From time to time when new materials are introduced (e.g. plastics
in place of wood) or when methods of construction are changed (e.g.
prefabrication of sections of ships), conflicting claims arise as to which
class of employee should do particular work. A procedure for dealing with
this type of dispute is provided by a National Demarﬁation Agreement, which
was signed in 1912 by the Shipbuilding Employers' Federation and most of
the trade unions concerned.' (M.0.L./61)

As has been stated earlier in this Thesis,.G.T. involves considerable
re-organisation, the people involved must be prepéred to be flexible and
" versatile, to co-operate with the 'system' and operate ﬁot only a variety
of machines and processes of the more conventional néture but also those
that have been developed by tooling engineers and planning engineers who
realise the potential of the new system. If the full potential of G.T.
is to be obtained then 511 barriers that could obstruct the smooth flow of
work must be put to one side.

The skiiled man must be prepared to do unskilled ;r semi-skilled
basks, the unékilled must be prepared to try and improve their skill level.
by accepting advice and help from workers in the Cell. A turner must be
prepared to operate a mill, a grinder, a drill as and when the need
arises. The planning engineer must devolve some of his.functions to the
Cell Supervisor, or Cell Leader; Tooling engineers must work very closely
with the planning engineers, and cell leaders, to develop tooling modules
etc. as a joint effort and not in isolation, etc.

Similar parallel considerations arise, of course, at managerial levél.
In the G.T. environment no one should work in isolation. The personnel
department should be just as much involved as the sales department as
production engineering, etc. G.T. is a complete system, the sharp edges

must be rounded off, thers is no place for inter-union disputes, for
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departmental clashes, for personality difficulties. Everyone must be
informed as to what their particular function is and how their function
contributes to the success of thé exercise.

In times of organisational, technical and market stability the
virtues of everyon: knowing his own job are stressed. It is in times
of change that the virtues, so to speak, become a liability, since the
particular rights and duties which occupational groups have come to regard
as theirs are questioned. Occupational prerogatives are not lightly
given up since they represent the group's concept of work and, as has
freouently been observed; a threat to work is a threat to personal and
family secﬁrity.

The following is an example of the situation that can happen when
groups of workers maintain an inflexible approachy it concerns the re-
lining of the clay gunhused to plug the tapping hole in a blast furnéce:

2 men, members of the T.G.W.U. operate the lifting tacklej

2 men, members of the B.M.3. burn off the bolts;

2 men, members of the B.I.S.A.K.T.A..remove the n;zzle;

2 men, members oflthe N.U.B. line the nozzle.

A similar operation performed on an identical blast furnace in Frénbe is
carriedﬂout by two men!'

In 1965 a Royal Commission on Trade Unions and Employers Associations

was initiated by the Government and the following is an extract from the

resulting report (Report Cmnd 3623) "The Donovan' Report"s:-
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Number of Strikes

PRINCIPAL CAUSE in all industries

1. Wages 1052
2. Working arrangements, rules and discipline 646
3. Redundancy, dismissal, supervision, etc. 326
4. DEMARCATION 57
5. House of work _ 30
6. Closed shop : - 29
7. Trade Union recognition ' 18

Sympathetic strike 18
8. Alleged victimisation for trade union :

membership and other disputes about trade 16

unipn status

. PRINCIPAL CAUSES OF UNOFFICIAL STRIKES
(Royal Commission on Trade Unions and Employers Associations
1965. Report Cmd 3623.)

Examination of the above table indicates that Demarcation Issues do
not cause very many stoppages of work, but when they do they can causé
serious disruption and the outcome is not always in the best intérests of
either side, leading to overﬂmaﬁning as'in the example given above, or
machinery, plant and equipment purchased for particular work remaining
idle and deteriorating, or souring relations between management and men.

Fortunately demarcation disputes occur very infrequen?ly in the
manufacturing industries concerned with small batch type production.
Deﬁarcation problems seem to be the forte of the older established
industries such as the Iron and Steel Industry, the Railways, Shipbuilding
etc.

The author found only one instance of circumstances which could have
declinéd into a demarcation dispute and this involved a modified machine
tool and was temporarily resolved by the chargehand operating the machine.

It is also well worth remembering that certain productivity agreements

provide numerous examples featuring flexibility of labour, e.g. erosion of
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demarcation and of traditional working practices taken from an oil company
productivity agreement.
1. INTER CRAFT FLEXIBILITIES
"Boilermakers and Fitters will carry out tack welding for structural
WOTK eeea
CRAFT/NON-CRAFT FLEXIBILITIES
"Suitably trained memberg of the T.G.W.U. will carry out bolting and
unbolting (for example manhole covers, heat-exchangers, etc-...) when
craftsmen are unavailable.
2. The next example taken from an early productivity agreement in a major
service industry: |
... the following general principles shall applj where such
arrangements would assist in the proper progress of the job."
"Craftsmen on related work should be interchangeable as far as is
practicable ..."
3. The next example shows 'greater flexibility'-s
"Glazing.and agsociated work to be done by:
Plumbers
Joiners

Painters.

(To/72)

The basic requirement for industry is fof co—-operation rather than
division. Business undertakings are co-operative systems composed of
people who work in concert to pursue a definite objective. Group
~activity is therefore a characteristic of virtually all industrial work.
Individuals do not work in isolation, they are employed as members of a
group and their efforts have to be combined to achieve the appropriate
harmonising of all their activities. This is equally true throughout

the structure of management, as it is among the workers on the shop floor.
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If when change takes place the efforts of managers iz co-ordinated by
frequent consultation and interaction of ideas, a necessary part of
industrial life, then the possibility of disputes, official of unofficial,
demarcation or who does what, recedes.

The concept of Group Technology is involved with EFFECTIVE TEAM WORK.
This involves among other things education and training, consultation and
dissemination of information, this applying to all stratas in the industry
from the highest levels in the management echelon to the lowliest worker
on the shop floor. When people know what is going on and why, even though
some of the information might not effect them they are then in a much
better poéition to gccept the situation or qﬁestion its validity, leaving
room To>r manoeuvre, adjustment or alteration, further explanations, etc.,
than they are when confronted with a fait accompli, with the correqunding
and attendant attitude t0 reject as totally unacceptable leading to, among

other things, the '"who does what' kind of dispute.
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11.1.1 WORKS ORGANISATION

Organisation has been described as:

"The process of dividing the work of an undertaking into‘groups
consistent with the talent of individuals, and the arrangemeﬁt of such
jobs into the most appropriate framework for the achievement of the aims
and objectives laid down."

An organisation is also psople and therefore the whole organisation works
only as well as the limitations of its men permit. It should also be
remembered.that the policy of a company should have a unifying effect upon
the work of those employed in the activities of the enterprisa and an ideal
feature of.the orgénisaticn structure should permit the maximum co-
ordination of activities by encouraging harmony.

The policy of a company is the foundation of its management activity.
Managers can instigate‘and supervise work only when they have definite
knowledge of the aims of their undertaking and a good general idea of the
methods to be used tg achieve their purpose. Policy should not normally
be regarded as a secret! It is impsrative that it be’made known to
everyone in the undertéking who will be affected by its implementation.

From the above description of what an organisation is, it follows that
each ané every organisation will be different, even those that do like
things will be different because the limitations of the men will be
different.

What should be the same is the dissemination Of information relating
to the policy of each company and this to each and everyone within the
company .

Returning to Chapter 5, Technological Advantages Claimed for Group
Technology, it can be seen that this is not like putting in a new machine
tool, which will only affect say the manaéer, his assistants and

operators in the machine shop, or the introduction of a new Sales
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Forecasting Technique which only affects the sales department and to a
lesser extent production control.

Group Technology affects each and every department and all workers
within all deparfmants: Drawing and Design Departments, Production
Planning and Scheduling, Persomnelj Stores and Stock Controly Purchasing,

etc., etc.

14.1.2 THE POSITION OF THE GROUP TECHNOLOGY SECTION

Group Technology will be a new method for ALL organisations and if it
is to be successfully introduced and implemented then, initially, the team
. of people responsible for the initial investigation must feport hizh enouzh
up-in the organisation to ensure that their findings and recommendations
have the full authority of the most senior member of the organisation.

Fig. X¢ (Ga/Kn 73) shows just such a position.

If the Company already has an organisation chart it is probably an
easy matter to create and insert a section to be concerned with Group
Technology._w 5

A Company without such a chart would be well advised to construct such
a chart, even if it is only a bare skeleton it will be better than nothing.
The Company structure is important, neglecting the structure will
invariably lead to problems. The 'who does what?' quesfions arise,
responsibilities are noct accepted or evaded. consultative management is
difficult to achieve, etcs In this country G.T. applications are generally ’
applied and will be generally applied to the small to medium companies,
companies as has already been stated are engaged in batch manufacture. In
these companies, the departmental arrangements in use is not too logical,
being largely the result of the way the departments happened to be set up
originally.

Since all companies pass through critical stages of growth and even
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though the managers do not always recognise these stages. These stages
or milestones are important, because the old management methods are no
longer suiﬁable. Failure to note these stages, or failure to make the
necessary changes, can and does lead to stagnation or decline.

Group Technology is something new. It is a complete rethink on
manufacturing policy. It cuts across all areas in the organisation.
Failure to recognise this will ultimately lead to failure or mediocre
performance and the non-realisation of all the benefits that ultimately
stem from a whole-heartedly committed Company.

After the first analysis and projection by a Company into the
benefits, the advaﬁtagés, the merits of Group Technology, the next logical
step should be the existing company organisation and structure, and if no
structure exists then this should be given the first priority with, in all
instances, the inclusion of the Group Technology Teaw at an appropriately
high level, as suggested by Fig. XV.

Organisation charts are useful management tools. They show
departments and lines of direct authority. They are ;ot perfect tools,
and as has been stated above, an organiéation is people and therefore smooth
operation of the company depends on the co-operation between departments on
the same level and between the different lines of commend in the
orgaenisation. Charts cannct show the necessary ca—oPeration and informal
inter—relationshipé, or to show the bonhomies which are so important to-
smooth operation and high morale.

It is also necessary to indicate, preferably in writing and perhaps
not too precisely, the function and responsibility of each department;
what they can and cannot do. This is of extreme importance for the newly
formed G.T. department, even though in the overall scheme of things it is
a temporary department. and will go out of existence when Group Technology

is working smoothly.
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general manager
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THE RANKING OF THE IMPLEMENTATION TEAM
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FIG. XV
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15.1.1 HOUSEKEEPING

In Chapter 10 reference was made to 'efficient humen relationships'.
A corollary to this is that they are also a function of order, neatness
and cleanliness in the plant itself. Again it is difficult to measure
the effect that the working environment has on productivity, but it is
generally agreed that good workmanship, high productivity, quality work-
manship and sound personnel ;elatiqns are more likely to be an adjunct of
a neat and orderly layout than when the reverse is the case. As has been
stated earlier, many plants and organisations iﬁ the United Kingdom have
grown in a haphazard fashion and the old order has in many instances not
" made way for the new. It is quite usual to find numerically controlled -
maéhine tools placed in the most easily available spaﬁe with little thought
for its servicing, its attachments, or the fact that certain parts of its
ancillary equipment will perform trouble free for longer periods if sited
in dust-free atmospheres. Similarly the operators of such machines are.
quite often allowed to continue in the same old way dressed in scruffy
overslls, si%ting on an 'orange box' with all the impeéiments of production
scattered around or stuffed into odd holes and corners.

The Production Engineer should be at the forefront in insisting on
good housekeeping.

What better place to start than when re-organising ﬁlant and
equipment to form G.T. Cells or Flowlines?

I wonder how often this aspect of production is considered?

Certain firms in laying out Cells have painted the machines in the
different Cells distinctive colours. This is part of good housekeeping.-
it gives the Cell workers a sense of belongiﬁg to a particular part of the
plant.

Another aspect is painting white lines on floors as demarcation for

gangways etc. aud including adeguate areas for maintenance swarf removal
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as well as suitable areas for the operator to perform his task .in comfort

and without the need for being a contortionist.

The whole field of housekeeping requires attention immediately the
re-arrangement of plant and equipment that conforms to G.T. principles has
been agreed, bearing in mind that if each Cell o: Flowline can be made
self-contained so much the better.

The following are among the important advantages of good housekeeping:
l. Production rate increased because of the orderly, business-like

condition of departments, rémoval of obstacles to production, etc.

2. Production control made easier. Materials and par's Jo not get lost
or mixed. Spéed of removal of work and less banking ¢f rough or °
processed materials are corollaries of good order. It is easier and
quicker to check operations and obtain data.

3. Inspection work takes on a high character. GQuality control of work
follows order znd cleanliness control of conditions.

4. Materials and pérts conserved and salvaged. All unused materials or
parts, spoiled work, scrap, etc., are removed to proper places.

5. Time saved. Search for tools, worﬁ, etc., eliminated. Workers have
more room to operate freely. No time lost in clean-ups to get space
in which to work.

6. Floor areas are cleared for production instead of being littered with
rubbish or crowded with unnecessary banks of work. :

T. Maintenance and repair work facilitated. Maintenance men can get at
machines, do not have to clean them of dirt and grease, have room in
which to work.

8. Safety protection made more certain. Elimination of crowded quarters
makes machine operation safer. Clear, clean floors reduce stumbling
and tripping, and glipping on greasy or oily spots. Clear traffic

aisles reduce collision of trucks, running into workers, knocking over
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stacked materials, etc.

9. Fire protection improved. Fire hazards and spontaneous combustion
are removed. Areas are cleared for quick exit, and for room to get
at and fight any fires. Carelessness with matches is avoided.

10. Cleaning costs reduced. Cleaners can do their work faster and
better. It is cheaper to keep dirt down than to remove long time
accumulations.

11. Morale is heightened. Workers used to decent conditions at home
become more interested in the plant when cleanliness and order are
enforced. _

THEREIARE NO DISADVANTAGES ‘IN CLEANLINESS AND ORDERLINESS .

Neither merit nor profit attaches to being dirty or disorderly and
no excuse exists for the tolerance of such conditions. If they exist,
they are a direct refléction on the character of the plant management
(A1/Ba.67) .

Group Technology is the starting point for re-organising thc.methods
and techniques of production. It should -also be the ;tarting point for
the so often neglected-asset tc production, namely good housekeeping.

The author has knowledgae of an American concern in this oountrj who
designe& a factory as a plain shell. The machines are located
permanently and of a distinctive colour. There are no fixed benches for
dumping things on to or underneath, each operator being supplied with a
small bench mounted on wheels. so that it is completely mobile and kitted
out with a standard kit of tools. In essence this means a unit completely

free of encumbrances and much more important is that it entails minimum

effort on the pari of cleaning staff to keep it sol
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CASE STUDIES

INTRODUCTION

Group Technoiogy has been practised in various companies in Great
Britain for the last ten or fifteen years and considerable expertise
exists relating to the technology itselfj; figures and facts are available
relating to the advantages, the savings, the improvements. Many
engineers can expound the virtues of this or that classification svstem
and the reduction in the number of redundant components, or modifications
to existing components making them suitable for more than one application-
a.spin-off-from comppnent analysis performe@ in a systematic manner.

The author considers that presenting such findiﬁgs in a quantitative
manner is more than dangercus. To quote 'the reduction in level of work
in progress as 50%‘ is - meaningless and misleading unless all other peri-
pherzl facts are given. h Undoubtedly there are organisations where the
application and implementation of G.T. hags been performed in a most
scientific way and the performance before and after has been carefully
monitored, the results -analysed and preseﬁted mathematically.

If production engineering management was just facts and figures,
formulae and numbers, factories would no doubt run much more smoothly and
efficiently, life would become dull and monotonous and boredom would be a
muich graater social problem than it is under present conditions. The
utopian dream of little or no human work is pure_fantasy with little hope
of ever being“even remotely aéhieved.

To obtain facts and figures relating to reduced costs, improvéd
production, reduced lead times etc. is fairly easy. All that is required
is a form of questionnaire that can be addressed to the Production
Engineering Manager, he in turn in all probability delegates the
responsibility for filling in the form to a junior who, anxious to succeed,

obtains all the information from the different sources: production
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contrel, stores, wages, sales, etc. The success rate (of returned
questionnairea) may be of the order of 25%. Thus are the facts and
figures magshalled to suit whatever the original intention.

The implementation' of group technology is not a 'packaged arrangement'.

Each factory and application is different (Ga/73:. This fact alone means
| that in the field of human involvement a questionnaire would be impossible
to devise and equally impossible to collate the results, furthermore only
qualitative statements with a very wide tolerance would be possihlé.

The following Case Studies.are based on fact finding, face-to-face
meetings with a variety of people in organisations allered.y engaged in
group technology methods of manufacture.

These people ranged f:om Managing Directors to quite junior staff of
a production team and this fact alone meani that the same question posed to
the General Manager of one firm evoked a totally different response when
put to a junior engineer of another plant. This is quite understandable
since the same probiem is invariably looked at from different directions,
the objective whilst being common, the ways of achieviég the cbjective very
often differ.

Another problem frequently encountered during visits to incdustry was
the attitude that the implementation of G.T. was very much a personal thing
and the responsibility of one man and even if others had been involved steps
were taken to =ce that the 'others' did not become involved during the
visit. i

The Human Factor is a difficult and contentious situation in many
environments and frequently the author was asked not to talk to operators
and not to make any notes on the shop floor. Only twice was he permitted
to speak freely to Shop Stewards.

In spite of these_ incidences it must be recorded that the people the

.

author encountered spoke quite freely and cpenly and in most instances they
poke q J
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were as pleased to talk to him as he was to question and listen to the

answers, and he is extremely grateful for the time these people gave.

1l6.1.1 CASE STUDY No. 1

The following information relates to one factory of a privately-
owned company that has a total work force of about 400 both male and
female, producing components, sub-assemblies and complete assemblies, with
batch quantities ranging from less than about 50to as many as 3000. Many
of the individual components are very small with a correspondingly small
tolerance and the Company op:rates as a mainly service industry in a
highly comﬁetitivefarea facing increasing competition in oqrtain product -
areas not only from other U.K. competitors, but also from Japan and
Easterr Europe together with the attendant develcpments and applications
that is involved with'this type of environment. The management are the
first to acknowledge that Group Technology has played no small part in
meeting this challenge, and quote reductions in delivery time for certain
items of only ten deys where previously a.norm was of %he order of four-
teen weeksj this and ather aspects of G.T. have enabled the products of
this company to remain in the forefront and for the company to be
acknowlédged world leaders in their particular sphere.

The roots of G.T. can be traced back to about 1977 when a memorandum
to the Production Fngineering Section instructed them to analyse the
manufacture of particular types of components, since the prevailing output
was poor and throughput times were very long. The outcome of the
resulting exercise was a re-organisation of the method of manufacture
according to G.T. principles, but this fact was not known at the time.
What was established was the fact that by looking closely at certain
components and their overall machining anﬁ associated operations, re-

organising the layocut of plant, improvements in performance could be



- 134 -

achieved with little additional capital outlay.

Initially middle management were not interested in G.T. This
attitude probably reflected the cautious approach being adopted to the
implementation and as with many other new innovations there are always
those who resent change particularly when it affects their own life-style
and ingrained methods. It also seems that management itself were
cautious, treading warily, not understanding themselves the full
implications and therefore ténding fo confine their activities to a fairly
close circle. .

Suffice to say that the Managing Director is now firmly convinced
. that G.T. is the answer to many production problems and does result in_
réduced costs, improved delivery, better management/labour relations, and
job satisfaction. All of these helping to meet ccompetition successfully
and keep product ahead of competitors, open up new markets particularly in
the Middle and Far East.

The author also gained the impression that management were continually
looking at cach Cell rather critically to see if the layout could be
improved, whether the families could be increased and whether further
alterations to tooling were desirable and indeed if modifications to
components would bring beneficial results. The management of this company
acknowledge that whilst they know a very greai deal about Group Technology,
their Cells, System and practices are far from perfect and that they tend
to be in a continuous learning situation, realising of course that too
fluid a situation can negate efforts completely.

Previous to the introduction of G.T. and also during the early years
the Company operated various payment by results schemesj all such schemes
have now been completely abandoned. This exercise was not completed
overnight but was the result of careful and patient negotiations with the

unions extending over quite a long period, finally resulting in a Job
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Evaluation scheme that followed the normally accepted pattern. Cell
operators now find that if they are prepared to learn new skills, to set
or operate different machines, this flexibility will be recogﬁised in
financial terms.

It should be rnoted that not all operators were in favour of the Job
Evaluation exercise and the end result. A minority thought that it was a
retrograde step and that without some form of incentive scheme, motivation
suffers with a resulting fall in operator performance and productivity.

On the other hand many workers expressed a totally different viewpoint and
were quite adamant that tleir take-home pay compared very favourably with
that in the rest of the district and further they were not harrassed into .
meeting deadlines. An important aspect having a distinct bearing on this
particular viewpoint is the fact that the Cell Leader or chargehand has
been given considerable ‘autonomy within his Cell and this was observed to
influence not only the attitude of the Cell workers but also resulted in a
very harmonious atmosphere.

Pre-G.T. methods of production involved a considerable amount of paper
work, including the raising of orders, stores requisitions, progress
recording, time accounting, c¢tc., now only the barest minimum consistent
with good accounting methods is required, thus there is the feeling by the
Cell workers that their efforts are not supporting a large number of
ancillaries 'chasing' pieces of paper and filling in forms. There is no
doubt in the author's mind that this is an important factor contributing to
the genuine enthusiasm and morale in this particular factory.

No attempt was made by management to select the workers for each Cell;
individual temperaments, likes or dislikes, general attitudes, etc. were
not considered, and it appears that Cell workers were brought togethep by
accident although the author has a suspic£on that the tasks they now

perform in the Cell are very closely related to whai they were doing in
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isolation previous to rearrangement. Only one instance was detected
where a Cell worker was not completely happy with her companions, but
this fact in no way impeded her performance -in fact her prodﬁctivity
might have been in advance or superior to that of her colleagues.

Since no selection methods were adopted for the workers, each Cell
seems to have developed its own personality. With all groups of people
who lack an elected leader, one individual for a variety of reasons tends
to assume the role of leader. In the case of Cell workers it could be
that the worker with the longest service finds himself in this poaitioﬂ.
It wight be the one with most knowledge of the work; or the worker who
speaks up'for his fellow-men; it could be the union man or womanj; or the,
person operating the key machine. In whichever way the leader emerged it
is his or her personality that tends to formulate and then dominate the
character of the Cell.l' Within the Cells in this company it is possible
to isolate each type of Cell leader. The author got the impressicn that
management welcomed ;hese differences, probably using it as a means of
cross—fertilisation and development of existing and fu;ure Cells.

Certain machines ﬁsed in some cells were quite portable and thus when
the operation sequence changed, due to a different member of the faﬁily
being machined, then the machines could be moved to suit the operation
sequence, thus in one particular Cell it was noticed that one moment the
workers tended to be in a box type formation, then a criss-cross formation
and finally the machines and hence the workers cculﬂ be in a straight line
flow situation. These movements and rearrangements being performed with
the minimum of delay, and were accepted by the Cell workers as a necessary
part of the exercise, being in part performed for their benefit and this
appeared to be accepted without question.

This company has quite & number of dells; machines and equipment

s, 1

have not been painted a distinguishing colour neither are the boundaries
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well defined or indeed the overall shape, some conforming to a rectangular
shape, others straight line and sﬁill others conforming to a haphazard
layout. This no.doubt has its advantages, probably the main'ona being
that under such circumstances there can be no hierarchical attitude on the
part of either the Cell workers, the Cell leaders or Cell chargehands)

all have equal importance. The following sub-sections of this Case Study
relate to certain individual cells:

CELL 'A'

This cell contentrates on cutting small gears and pinions, burnishing
of the pivots on pinions and simple sub-assembly work. This Cell is
adjacent to the aréa‘ in which single spindle automatic sliding head lathes,
are positionedj the machines that produce the pinion blanks. Hence the
pinion blanks are fed directly into this Cell without need for temporary
storage.

The workers in the Cell are all women with two chargehands both male.
To a very large extent the accuracy and resulting quality of the end product
is largely dependent on the performance and quality of work coming from this
Cell. Because of this, one chargehand concentrates on the cutting of gears
and associated workj the other on pinion burnishing, polishing and‘sub—
assembly work. It was noticed that the operators move around within the
Cell dependent upon component requirements and also the fact that the time
for the different operations varies. This movement by the operators was
quite spontaneous and did not involve instructions from the chargehand.

Both chargehands operate as setters and one is also the shop steward
for the factory; both are firmly committed to the Group Technology methods
of manufacture adopted by the Company. It is relevant to record the
attitude of one of these chargehands: 'Now I am much more involved - before

Group Technology I never knew what was going onj. now I can plan the work

myself, I am much more of a ‘chargehand! . This attitude can largely be
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explained by considering the functioning of this Cell.

The numbers of components in each batch are determined from an
assembly programme. This monthiy requisition in the form of a computer
print-out is issued to the chargehand and he then decides the order of
work. This decis’on is based upon:

(a) a knowledge of work already in the Cellj

(b) a good understanding of his workers' performance and

capabilities}

(c) knowledge of the machines and equipment in his Cell;

(d) innate confidence )y management in his ability.

Because oflthe typé of work and the fact that most componenps are small
turned parts or pressed blanks, these components both before and after

processing are stored in a cabinet in the Cell. There is a very good

reason for this. .

If an order is placed with the automatic lathe section for say 1000
pinion blanks, the auto-section will comply, tool up the appropriéte
machine but the machine will be allowed to operate until the bar is
finished. This resulﬁs in excess blanks being turned which are stored
in the Cell. The same applies to blanks from the Press Cell.

Fo; this particular chargehand in this Cell it means that after
receiving his monthly programme of work he checks what he has in his
temporary store and passes this information to the Production Control
Department who then modify the order requirements to the Press Cell and
the Auto-Cell.

At first sight this may seem an unnecessary and cumbersome way to
operate. This is JOB ENRICHMENT and gives to this particular chargehand
a feeling of importance, of being part, if only minor, of the manageument
team. This is reflected in his attitude.to all of his work. He is é

dedicated worker, readily seesz the advantages of G.T. to his own duties
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and responsibilities. It is largely due to his enthusiasm that ensures
that workers in the Cell are kept happy and fully occupied. Also of
importance is the fact that this chargehand operates as a setter and
schedules the work through the Cell. The author observed that invariably
he was busy altering, adjusting and re-setting m:chines ahead of the flow
of components, thus ensuring the minimum of delay for the operators after
the completion of one operation and the commencement of the next. When
not involved with such duties he was checking work in progress, liaisoning
with other departments as well és doing work on small batches of °
ccmponents that come to the Cell from time to time and require a
particular skill and patience in their execution. Whilst there is
considerable flexibility among the workers in this Cell it was noticed that
certain workers excel in and seem to prefer only one type of operation to
perform, although this does involve operating different machines of the
same type within the Cell. When the necessity arises, such workers do move
around within the Cell.

The workers have a compulsory break of ten minute; in the morning.
Vending machines for the dispensation of solid and liquid refreshment are
available all the time and yet this in no way affected machine utilisation
which was observed to be high at all times. The Cell is relatively small
in terms of distances between the machines and inter-communication is both
easy and probably desirable when considering the nature of the work, the
size of the components and the small tolerance zones and also the fact that
all of the workers are female, many of them weighting companionship of more
importance than financial reward. . Further most of the work within the
Cell is demanding, components are usually very small requirinz a certain
skill and deftness in loading and unloading as well as operating the
machines and with the almost continuous noise from the remainder of the

factory the opportunity to communicate easily with one's fellow workers
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contributes greatly to productivity. For many operations within this Cell
operators are provided with gauging equipment. This is either of the 'GO!
'NOT GO' type gauge or indicating type instruments equipped with tolerance
pointers. This in itself contributes to job satisfaction for the
operators, ensures that deviations are quickly brought to the attention of
the chargehand, reduces the need for a separate inspéction department or
inspector within the Cell, thus contributing to the reduction of overheads.
Surprisingly the chargehands intimated they were given few details
relating to Group Technology. The author suspécts that there is possibly
some truth in fhis, reflecting the different levels of knowledge and
' communication necessary for the different stratas in'an organisation and
in fhis case the information imparted to the chargehaﬁds used terminology,
facts and figures alien to their sphere of activity and their attitude is

therefore understandable.

CELL 'B!

The com;onents processed in this Cell have all th; same general slender
c;lindrical.shépe. Each type has the same distinguishing feature, namely,
gear teeth of basically involute form cut at right angles to the main axis
of the component and conforming to a rack. Other operations performed in
this Cell include surface grinding, drilling and tapping; super-finishing
and ultra-sonic cleaning.

The family for this Cell contains approximately thirty components, the
main variations being in the overall length, length and position of the
rack teeth.

This Cell appears to be a little disjointed due to the lack of
suitable floor space and the layout contributes to an uneven flow of work
and a certain amount of back-tracking.

This is a Cell with a key machine, the thread grinding machine.
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Special fixtures for this machine enable thirty identical compenents to
be accommodated, but the operation time is fairly lengthy. lMuch more
important.is that the time for setting this particular machine can be as
much as five hours. Setting can involve a complete wheel change together
with the attendant balancing operation, followed by wheel truing and
finally with the correct change wheels and dressing device,dressing the
wheel with the correct contour. The first batch of components must then
be carefully checked; the tooth shape by using a cabinet projector and
then the pitch on a special pitch measuring machine, if either tﬁe shape
or pitch are not within tolerance then the wheel must bte re-dressed and
machine re-set. Batch quantities can also be quite small and the setter/
operator of the thread grinding machine thinks that more thought should be
given to the scheduling of work in this Cell to ensure that:

1. small batches are not sandwiched between large quantities
necessitating machine re-sefting after a fairly short interval with
consequent losé of production time and reduction %n wheel 1life;

2. scheduling should also ensure that where rack details are identical
these batches should be scheduled tg follow each other wnerever
possible.

Attention to the above two points would remove the frustfation detected

in the attitude of this setter/ogerator who also acts as Céll leader.

This man appraciatés the difficulty of scheduling work into his Cell and

hopes that the people doing the necessary programming are fully aware of

this problem.

Note: The author has the conviction that management are fully aware of

" this particular problem and probably a close look at the channel
of y and method of communication would produce an amicable solution.

Alternatively it might be advantageous to look at all the particular tasks

that this operator performs with the possible enlargement of his work to
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include participation in the scheduling.

One particular operator in this Cell expressed considerable concern
at the apparent lack of information. He had heard of Group Technology,
'working in groups', how was this going to ultimately affect him and his
work? = Such attitudes are difficult to elucidat:z. Does he genuinely
I know very little of what is going on? He went to great lengths to
explain that he had a son at a University and was quite proud of this.
This seems to indicate a higher level of intelligence compared with
operators several decades ago. . They are much more aware that the avenues
opan to them are no longer as restricted, that there is more to life than
an eight-to-five jbh with a pay packet at.the end of the week. They -
question the motives of those who create their different environments.

This man was quite prepared to accept that innovation and change is a
necessary part of modern life both within the home and at his place of work..
He wanted to know where he stood at the end of the day.

Adequate communication would seem to be the key to this problem.

CELL 'C!

This is primarily a press Cell eaquipped with hand operated, hydraulic
and mechanical power presses, surprisingly it includes small drilling and
tapping machines, this not only bringing variety of work to the operators
enabling small sub-assemblies to be produced within the Cell but tends +to
smooth out the flow of erk between a high-speed hydraulic press, operating
at perhaps 150 strokes per minute to a hand-operated press at 15 strokes
per minute.

The operators in this Cell consist of one setter, who is also Cell
leader, together with three female operators.

The number of components in a batch varies from a minimum of 50 to a

maximum of the order of 10,0003 considering this range one appreciates ths
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need for additional, slower operations to keep the Cell operators busy.

Whilst no attempt was made to evaluate machine utilisation it was
noticed that this was of quite a high order.

The setter has a certain knowledge of G.T. and that it involves
forming families of parts. He did not appear to know and therefore
appreciate the full implication in so far as it affects his own work. He
likes the new arrangement mentioning two specific points, namely, it has
reduced the amount of effort required in moving trays of components aroundj
and he finds it much easier to keep a check on work that is being
processed, that which is to te processed and that which has been completed.

He ddés not scﬁedule work in the Cell but works in close collaboration
with Production Control.  This arrangement can sometimes lead to
difficulties particularly when work is scheduled that can only be processed
on one particular presé,'the setter finding that that press is already in
operation. He sometimes feels a little frustrated when press tools are
sent from the toolroqm for a proving run with the proviso that this be done
immediately, resulting in stopping a press, breaking d;wn, setting the new
tool, trial run, followed by removing, and finally re-setiing the original
tool. Within this Cell the setter is provided with the necessary 6hecking
equipment. The arrangements for seeing that the tool is still functioning
correctly at the end of the run, thus ensuring that it is returned to the
store in good and serviceable condition for when it is next required, is a
little obscure. This could lead to frustrations w;thin this Cell.

Invariably the setter obtains the materials required for his eell from
the store and seems quits happy with this arrangement. The Cell is
approximately square shaped, the space available being severely restricted,
and it is not an ideal layout, but it should be stressed that the presses
are adequately guarded. The housekeepiné in the Cell is not very good and

management should look carefully to see whether it is possible to make
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conditions more pleasant and desirable.

The author noted that the small work force in this Cell work as an
extremely happy and harmonious team but whether the noise from the high-
speed hydraulic presses plus that from machines in the near vicinity could
have a cumulative deleterious effect on Cell productivity is questionable.
It would seem an area worthy of investigation. ‘

It is interestihg to note the attitude of one of the operators in
this Cell, a mature woman whose manner and appearance would seem to suggest
aspirations to better things than operating power presses and similar
machines. This particulaf womzn has about seven years employmant with the
'company, not continuous and not all of thaf”operatihg power presses. It
must be admitted that perhaps the over-riding factor éf why she works for
this particular company is the accessability from her home. She is
completely happy with the company, and feels that management do consider
the workers and that the personal contact that is maintained bhetween
management and workers is extremely important. Probably she rates the
conditions of work mcre important than the level of pay. Difficulties that
arise with her.work from time to time are quickly attended to and help is
always at hand.

She knows a little about Group Technology methods of manufacture and

whilst liking variety would prefer to concentrate only on press work.

CELL 'D!

This Cell is looked upon by management as their main Cell, and is
involved with drilling, counter-sinking, counter-boring and tapping with
a certain amount of sub-assembly work. Hole sizes produced in components
in this Cell vary from somewhat less than 0°5 mm to 6°00 mm with
corresponding tap sizes and the operations are performed on single or

milti-spindle drillsy also included in the equipment are two small toggle
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type presses and one hydraulic press. The work force within this Cell
comprises a chargehand and eight female operators.

The Cell layout is approximately rectangular, but it was noticed that
for certain types of components, the machines could be rearranged (some
machines are light and not permanently fixed to bench) to form a flowline.
This rearrangement was carried out very speedily beiﬁg assisted by the
fact that all drilling jigs and other necessary fittings were stored in
racks within the Cell area. Within the Cell it was noticed that good
relationships existed between the various operafors and the chargehand no

doubt due to the interdependencs of the operators and their overall

" dependence on the chargehand. The chargehand during rearrangement of. the

Cell was obviously the key figure with an intimate knbwledge of the
requirements of the next component batch within the family and thereaftexr
was engaged in sharpening and re-setting tools and generally attending to
other duties to ensure a smooth flow of work with the minimum of
interruptions.

The Wom;n in this Cell help each other.. This apéeared to vary from
rmutual selectibn for the various tasks and operations to be performed to
forbearance with a slow worker or one whose operation was giving some
difficulty.

Cne other important factor noted was that the last ﬁperator in the
sequence carefully stacked the cﬁﬁponents in a tray, and because there was
no intermediate storage during processing, the rejection rate due to
bruising and similar forms of damage was minimal and furthermore it was
quickly brought to the notice of the chargehand that one particular
storage rack required attention to ensure that components would not be
damaged » The author is in some doubt as to whether this attitude is
partly due to job satisfaction, or female operators, or the Company

fortunate with this group of operators or a 'spin—-off' from Grow
5
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Technology. What is known is that when productivity is measured by the
number of rejects due to bad handling, group technology as practised
within this Cell ensures that productivity verges on 100

A technological/sccialogical factor noted in this Cell was the lack
of abuse of the equipment - machines, drilling jigs, etc. When some
workers work in isolation boredom can occur at fairly frequent intervals.
The effect of this boredom can be seen in a variety of ways. It can mean
periods of sitting doing nothing, frequent temporary absences from the
viork-place, deliberate misuse o? even abuse of the machines or equipment,
mental aberrations resulting in turning control wheels in “he wrong
direction or confuéion'in the operational sequence. Relating this to the
operations performed in thié Cell could mean frequent and unnecessary drill
and tap breakages, misalignment of drill with drill guides, drilling into
the drilling jigs (the author has known holes to be drilled around the
drill bushes such that their position and fixing becomes tenuous). None
of these factors w;s noted, the condition of the relevant pieces of
equipment being of a very high order and any real or ggparent
discrepancies quickly brought to the atfention of the chargehand. Such
an attitude of course contributes to the quality and reliability of the
end product as well as ensuring as far as possible that when jigs,fixtures,
etc. are stored, they are stored with the knowledge that when required

again they are in a fit condition.

CELL 'E!

This is a Cell composed of almost identical machines, namely eight
gsingle-spindle sliding-head type automatic lathes, and is an exceptionally
good example of G.T. applied to this type of work and confounds those
critics who imply that G.T. is only applicable where there is considerable

operator involvement on fairly large components. In this set-up the human
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involvement is confined to four men who act as setter/operatora.
Component sizes vary from approximately 1°5 mm to 10°0 mm diame?er by
15 mm to 130 mm long.

The sétter/operators are also responsible for the quality of the
product produced in the Cell and are equipped with the necessary measuring
- and gauging equipment. This fact has enabled the company to dispense
with patrol inspectors at considerable.financial savings . the setten/
operators being quite happy to assume this additional respon#ibility.

Since this Cell produces a very large proportion of the parts required
ir. the final product and the work of other cells is dependent on the output
of this Celly quite often a second shift is worked until the sales
forecas£ indicates that the position is tending to stabilisation, the
second shift then being discontinued. When this happens the company is
left with what amounts to surplus labour, natural wastage eases this
problem but of greater importance is that associated with two chargehands
in one Cell. This it was noticed resulted in lax and inadequate attention
being given to the machines. Single-spindle automatic lathes stop when
the bar has been used, the machines ther require attention for removal of
the end of the o0ld bar and replacement with a new bar. This is followed
by checking of the first two or three components from the new bar.

Machines remained idle for an undue length of time. Similarly when one
batch of components was completed there seemed to be a lack of direction
within the Cell to ensure that the re-tooling and re-setting was
accomplished with the minimum of delay. Various solutions seem to surface
any one of which, if adopted, might either solve or go a lonz way to
providing a solution. These solutions can be briefly summarised ass:

(a) Disposing of one chargehand.

(v) Sub-dividing the Cell, giving each chargehand responsibility for one

division, and when a second shift is required then they can be easily
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(e)

(£)
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re-combined .

Looking at the possibility of placing some if not all of these
machines in other Cells. The components produced in the Cell provide
the raw material for other Cells.

Creating a senior chargshand.

Equipping each machine with a visible or distinétly audible warning
signal to indicate when_it requires another bar of material.
Introducing some form of payment by result to ensure machines get
prompt attention. (This would be a retrograde step fraught with
danger and complications, *he ramifications of which.could penstrate

every aspect of the Company's operations.)

One thing is sure, that if attention is not given to this particular

problem with a genuine and sincere effort by management to solve i%, it

could prove endemic and affect the good management/employee relationships

that already exist in this factory.

CELL 'm

This Cell is an attempt to apply G.T. principles to assembly work and .

as such it is difficult to establish the success of the operation. If

the only criteria was smooth flow of completed assemblies, then it is

highly successful, if it was based upon the number of different completed

products within a family then the answer might be very different. But as

stated earlier, this company sees very little of its efforts as the

ultimate and no doubt modifications to this Cell if G.T. principles are to

apply, will have already been contemplated.

Nevertheless it is important to record certain relevant facts. The

assembly workers in this Cell are all women with the exception of two men,

one who is a chargehand and the other the final inspector. One woman

also acts as a viewer just to check the final product prior to placing in
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a storage compartment for shipment.

The environment in this Cell is particularly good, being light and
airy with a cont;puous outside window down one side and is sufficiently
isolated from the rest of the factory to exclude all noise from the
machine shops.

| The workers sit round three sides of a large wooden bench which is
positioned in the centre of the room, the viewer and inspector being
located at the fourth end.

Certain sub-assemblies are delivered from the stores, these having
been completed in Cells A or C; other sub-assemblies are produced within
this Cell and therefore provision is made for simple machings to he
accormodated along one side of the assembly bench.

Batch tyne methods of assembly tend to be used in this Cell and small
power operated screw-d}ivers are provided to relie@e operator fatigue and
ensure constant tightening torque.

One Cell worker, an elderly woman with fourteen years service, seems
to act as Cell 1eadnf, and she unfortunately refused t; co-operate (for
reasons best known to Herself) and nothing the author said or did could
cenvince her otherwise.

Thé latest recruit to this Cell had been working three weeks
previously in Cell 'A' and had then expressed a wish to eventually work in
the assembly Cell (living proof to other workers, particularly those in
the machining Cells that management does not pass them over and that they
are seriously considered when vacancies occur in other parts of the plant,
assuming of course that they have expressed a wish to move). Other Cell
workers had teen employees of the Company for periods varying from about
two years to seven years.

As stated earlier the assembly workers including the viewer and

inspector are positioned around the assembly hench all facing inwards, the
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bench itself being about 6 metres by 3 metres. Essentially the work
consists of fitting together small wheels and pinions into a framework,
which is then plgged and fixed into a brass case, dials and pointers
being then attached with completion by attaching a bezel at the front
and a back plate.

These varying operations require the use generally of both hands,
eyes, and for certain operations the ears to listen to the noise emitted
from engaging wheels and pinions, and all these must be applied with
varying degrees of concentration depending upon the actual assembly
operation. It was noticed +“hat because_of the close proximity of the
assemblers‘to each)other, communication between neighbours was good and
also with all other workers in this Cell. Unfortunately this produces
a very important drawback, namely that when one cf the workers makes a
comment practically ailAthe other workers in the Cell look toward whéra
the comment came from and in doing so concentration is lost and in certain
instances all work ceases. A Time/ﬁctivity study would reveal some
startling results coﬁparable with figures.recently pubiished by
Birmingham University into machine utilisation. Of interest is to
compare the comparative activity within the machining Cells in this
factory; In many instances distances between operators was short, either
because of the Cell arrangement or because of the small nature of the
machines and equipment. Under these conditions operators could converse
quite freely with each other, the work generally continuing to progress
since in many instances onlylthe hands were required for the various
operations, tool movements, work alignment and clamping being performed
automatically or by means of fixed stops. Contrast the operation of a
manually operated capstan lathe with a normal centre lathe, in the one
the operator is required to move handles énd levers in a sequence thaf is

soon learned and is then done almost by instinct and in the other lengths,
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diameters, surface finish and sequence is wholly under operator control
and deviations are almost wholly operator orientated. In the assembly
Cell it would seem that productivity could then be improved b& looking at
the disposition of the workers and probably locating them round the
periphery of the rcom, with all the workers facing outwards.

It is a credit to the management of this Company that the methods of
manufacture they have involved, the integrated inspection coupled with
the development of families of components and associated Cells results in
very few rejects in the final assembly Cell, this fact results in the end
product being eminently suitel to female labour; women being usually adept
at such wdfk but oniy if problems are virtually non-existent and the work -,
can progress smoothly. Such conditions apply in this Cell, this being
substantiated if only by the stable nature of the Cell workers.

With the exoeptiog of the viewer all the other operators have the
opportunity to move around within the Cell, and of course with the
existing layout they_quickly become acquainted with all the tasks performed
in the Cell, and 1ittle difficulty is experienced with such movement.

Understaﬁdably new-ﬂorkorb to the Cell go through a period of
familiarisation performing the more simple tasks before progressing‘to the
more inéricate and delicate tasks of final assembly. Providing the new
worker is accepted, and the simple tasks would seem to be an ideal
probationary period for management to assess the potential of the new
worker and for the other Cell workers to decide whether she will make a
suitable colleague, she receives all possible help, since unlike workers
in other Cells, the next person to handle the end product of this Cell is
the customer, it therefore being eéxtremely easy to determine the number of
complete units produced per month, and customer feedback information soon
indicates falling off in quality or reliaﬁility which in turn reflects on

the quality of work emanating from this Cell. This then is a built-in
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incentive for this Cell to work as a harmonious team and for new members
to be integrated as quickly as possible.

One rather mundane task which is common to all the end products from
this Cell is the assembling of dials and bezels. Fortunately one woman
prefers to specialise in this task and has no desire to move around. Job
enrichment means nothing to her, she probably realiaés the limits of her
ability, or lacks strength of character to put it to the test. The other
Cell workers are quite happy that she should always be called upon to
perform this task and no doutbt management sees ﬁarticular virtues in letting
her continue to specialise. |

An attempt was made in this Cell to discover if-thereIWere any common
fa;tors that either singly or in combination appeured-to be important to
these women assembly workers.

All without exception liked the fixed wage and considered that the
wage at the end of the week was a fair one comparing very favourably with
that paid in other local industries fpr doing similar work. An important
factor was tﬂe two men employed in this Cell, one the éhargehand, the other
the inspector,-and the general impression was that they liked these two men.
It was difficult to establish the reasons for this and was probably a
combination of appearance, general manner and attitude, knowledge of the
work and, related specifically to the chargehand, helpfui supervision, i.e.
difficulties experienced with the work were soon attended to in an extremely
friendly manner. All without exception enjoyed the work they were doing
and this was mainly due to the fact as stated earlier that the quality of
component produced in the other cells contributed very substantially to fha
reduction of snags in the final assembly. They also found the work
interesting and obtained considerable pleasure from seeing the result of
their work in the final product both in the factory and in various other
ways such as in occasional shop windows, photographs in the technical press,

etc.
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Before the rearrangement of their work several found the work rather
uninteresting, now with the increased variety things are much better with
improved security and perhaps more interesting prospects. The conditions
they accepted were very good, colleagues pleasant, and all in all it was
considered to be a very comfortable situation.

The only things disliked about the work, and this was by no means
universal, was the waiting time, i.g. when one batch of work had been
completed and the next batch or task to be performed had not arrived or
been decidedy and one worker thought there weré too many alterations.

For domestic reasons one woman cxpressed a dislike for the early start.
*The author thinks that there is a possibility of considering flexi-time
working for such Cells as this one, particularly Whenlthey tend to be
self-contained. The final point to arise related to the method of working
as part of a group and not in isolation and the personal difficulties that
can arise because of this and would lead in one particular instance of this
worker leaving. Within this Cell no acts of favouritism or individualism
could be det;cted and hence any personnel difficulties‘arising would

probably arise from personal difficulties!

16.1.2 GEVERAL COMMUENTS RELATING TO CASE STUDY No.l

Overall the application of Group Technology principies to the
Production Engineering activitieé within this Company are without doubt
highly satisfactory and figures can be quoted of improved delivery dates,
reduction in stock, reduced manufacturing times, reduced costs, improved
machine utilisation to name but a few. Whether by change or deliberatian
other factors of a socialogical nature have played no small part in the
success storyj; these vary from such things as the social nourishment of
work friendships, the acquiring of responsibility to good channels of

communicationg, and the inspiration of top management.
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Much work has been written about the right size of working groups,
and in the context of G.T. the size of Cells. This Company has an
average of six wo;kers per Cell, these are mainly women and work in close
proximity to each other. This in no way implies that at all times
relationships within the Cells were completely harmonious, but it does
mean that with such small numbers the possibilities of cliques arising as
a result of personal abrasiveness is fairly remote.

The hourly rate paid within the Cells is consistent with other rates
in the locality although this might be difficult to establish since no
other factory in the distric’ operates a G.T. system. t was hinted that
the rates-ﬁaid in this factory were the highest in the dist?ict, but again
proof was not forthcoming. Usually the rate is the same within the Cell,
with ons or two exceptions, such as the operator of the thread grinding
machine is paid at a higher rate. .

Whilst no bonus system of any kind operates within the factory a
target rate of so many components per day is fixed by work study methods.
It was not noticed tﬁat slack working in any Cell coulé be directly
attributed to the abseﬁce of an incentive scheme. In fact the reverse
tended to occur. With such small numbers of workers in the Cells, it is
highly &nlikely that all will be slackers and the odd one or two who
perhaps show this tendency soon find themselves in disfavour with their
colleagues and no doubt would soon be asked to leave. The Cells, because
of the small numbers of operators, tend to becoms self-disciplining, thus
leaving the chargehand to concentrate on his other duties. Usually when
a new worker is engaged he or she is paid at a rate which is 90% of the
top rate. After a suitable probationary period of about one month's
duration and if work is considered to be up to standard and Cell require-
ments, the top rate is paid. From conversation with the general foréman,

new workers, providing they are acceptable by the Cell workers, receive
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considerable help from within the Cell to bring them up to the necessary
level of performance. Any training thought necessary is considered to
be within the sphere of activity of the foreman or chargehand. The
company do employ a training officer who can be called upon to help with
specific in-Cell requirements should this be considered necessary, to date
this facility has not been utilised.

It was also noted that good rather slow workers receive all possible
encouragement even to the extent of suggestions from other Cell workers
that he or she should engage only in operations that are of a less
exacting nature, be less verzatile but thereby contributing to the output
from the Céll. .

fommunication between Cell workers and all levels of management is
good, being invariably by personal contact. The Managing Director often
tours the shop floor, ;ith his knowledge and interest in Group Technology
can take more than a passing interest in both the work in progress and the
operators. This company's efforts have been recognised nationally and
internationally resulting in many requests for visits %rom other
industrialists as well as technical writers. Published articles relating
to the G.T. activities of tha company are always displayed prominenfly
inside the works. Invariably the chargehands or Cell leaders are brought
in to explain the activities within their particular Cell to outside
visitors. As was explained by management 'we created the conditions but
these key workers tend to know more about the day-tg-day activities within
the Cells'. Having chargehands and others perform this duty is part
communication, part job satisfaction, part job enlargement. The most
important part is the effect that it has on the individual's ego. He is
acknowledged by management as an important personage, he is part of the
management team, it is part of the sociallnourishment of work friendships,

the acquiring of responsibility. Whilst the several people the author
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has in mind would understand very little of the previous sentences, the
effect of explaining their particular tasks and duties more than showed
in the enthusiasm and relish with which they answered subsequent questions.

Another facet of communication noted in this company was the use of
three—dimegsional model layouts. The never-endiag struggle to keep the
productive capacity of operations in balance means constantly adding
machines in some places and taking them out in others. Good layouts do
not just happen. Only by constant attention can you have and keep on
raving a good layout. Thrae—dimensional replicas or models of machines
and equipment were used in this factory for new layouts; <he completed
model 1gyout being left in a prominent position in the factory thus giving,
a much better picture to people who are not accustomed to reading drawings
and asking for comments from those who will be accommodated in the new
layout .

Communication is also enhanced by having fairly frequent meetings
involving Productioﬂ Engineering Management, Shop Floor Managers and Cell
Workers. At these meetings broad outlines of the obj;ctive of any
proposed changes in Cell layout are explﬁined together with say other
relevant information such as design changes in the product or components
which will affect the method of working or Cell layout. Cell workers also
have the opportunity to voice their opinions relating to proposed changes,
existing arrangements or on any other matter that has a direct or indirect
bearing on conditions appertaining to the Cell. Such things have included
the disposal of waste material that in the opinion of the Cell workers was
causing difficulty and a possible dangerous hazard. The quality of
certein material has also been questioned, relating this to the poor
quality products produced in the Cell. Requests for pre-production runs
of tools used for the first time or those with considerable alterations,

thus reducing waiting time in the Cells have been requested.
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Since the minutes of these meetings are recorded and posted on the
works notice board, management find that this type of face-to-face
confrontation is an extremely useful exercise but has resulted in a fair
amount of édditional effort on their part to attend to and produce a
satisfactory solution to such problems as those mentioned above.

Probably with job enrichment in mind and also the possibility of
reducing overheads, the re-structuring that has taken place in this company
has thrown the onus of maintaining quality of product, so far as it can be
controlled in the Cell, on the Cell itself. Certain Cells and workers are
equipped with indicating type gauges, 'GC' and 'NCT-GO' tyre gauges or
receiver gauges of ‘one form or another with the chargehand setters or the
General Foreman carrying out spot checks. No other inspection personnel
are employed. The companf does have a quality control department; this -
department only operating within the Cells when defects arise that cannot
be corrected by personnel withiﬁ the Cell or by the foremen. As was stated
in CZLL 'F' where the final assembly is performed, the non-existence of
inspection procedures in no way -affected the assembly éperations and most
certainly has no deleterious effect on the quality of the completed product.

Surprisingly the housekeeping within the Cells was not of a very high
gtandard. There are no disadvantages to gocd housekeeping, all efforts to
improve housekeeping score in one way or another. Housekeeping affects
the attitude of workers to their work, affecting in turn the quality and,
productivityy it also affects the equipment, machines and other apparatué
that they use. Perhaps this is a contradictory to the previous paragraph
which emphasises the quality of the end product. It is the author's firm
belief.that this is something that should be attended to particularly when
alterations are contemplated to existing Cells or new Cells are to be
developed . Attention should be given to the storage and proper racking

of auxiliary equipment for the various machines (it was noted that drilling
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Jigs, press tools were carefully stored and suitably protected), spanners,
tools, etc. come more easily to hand if placed on a 'shadow board' and
suffer less damage than when thrown carelessly into a wooden-box.
Measuring and gauging equipment when not being used is less likely to
suffer damage if ctored carefully. More attention too could be given to
lighting in the various Cells and to the general overall cleanliness.
With many women workers it should be easy, once having established a high
standard of housekeeping, to ensure that it is kept that way, workers
generally like working in good wholesome surrounds. Of course good
housekeeping can be given its rightful attention when considering the
layout of é complefely new plant and it is admitted that it becomes more
difficult when suffering such constraints as an éxisting building with
existing plant and the necessity to maintain production or disrupt it as
little as possible whél'carrying out even minor changes. Under such
conditions it is easy to forget or confine it to a minor place in the re-
structuring strategyr It is also admitted that it would be difficult to
measure the improvewent in productivity resulting from a 'good housekeeping'
exercise. | |

This company has a small personnel department and apart from fulfilling
the nor%al personnel department requirements such as finding and engaging
the right type of labour, registering National Agreements, acting as a
recording and filing section, etc., the department has a minimal activity
in the Group Technology set-up. Usually little, if any, information is
given to new employees relating to Group Technology methods of working.
This means that such employees are not aware of the prossible need for them
to be moved from task to task to meet the differing and changing require-
ments of the Cell. It is true that on the shop flcor, certain foremen and
chargehande attempt to interest new emplo&ees in the methods that the

company have adopled in rearranging machines and equipment and how the
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workers slot into the methods and practices. In spite of thiq lack of
initial information there was no difficulty experienced by the operators.
It is thought that a valuable contributing factor is the rather small,
compact ané therefore personal nature of the Cell, where the new worker
was either -quickly accepted and became part of the Cell, or was rejected,
and this could be for a variety of reasons, and therefore woul@ leave
fairly quickly. .

Perhaps becagse it is a relatively small company and relies more on
the overall atmosphere created 5y reasonable working conditionsj - the
feeling of belonging because of the 'family' contact; the number of long-
serving employees than confusing a new employee with relevations relating
to G.T. and the personal benefits to be enjoyed. - The personnel department
endeavour to obtain the reason for an employee leaving the company. At
the present time the information is sparse and does rot include reference
to Cell working methods or conditions. Once a new employee is engaged
there is little follow up and therefore no feed back of information that
could be helpful on the technical side. Newly ewgage& employees start at
90% of the flat rate and are on a one month's probafionary period. This
period is flexible and really depends on the worker's ability to reach an
acceptable level of performance.

No doubt this company along with many others looks upon its apprentices
as a future source of skilled labour, some of it suitable for promotion to
chargehand, foreman, etc., yet the company do not provide any special
formal or informal inducfion or other relevant information appertaining to
Group Technology. This seems to be a failure in the chain of
communication within the company. Since the cempany is overwhelmingly
committed to G.T.its continuing success depends on how well pecple do their
work. All the non-hugan things in G.T. must be run by people and the

earlier people are encouraged to understand and recognise the pattern of
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activity the better chance there is of continuing success and the
possibility of improved methods being developed within the company.

The personnel manager does not see the various Industriai Training
Board schemes as a possible avenue to be explored to further the interests
of G.T. within the company. Must training stop when a man has become
proficient at performing particular tasks? Does he not become a better
worker if he knows what system he is to be part of?

The key personnel in this company are the foremen and chargehands.

It was noticed that they were the people ensuring efficient Cell
operation. Yet the company does not make any special conceszions to this
grade of wérker to.ensure that they are fully conversant Wiph all aspects
of G-T. They are not sént on suitable courses where they can meet others
engaged in G.T. and pogsibly bring about a cross-fertilisation of ideas.
Neither does managemeni-within the company expound their views on the
complete philosophy of G.T. TFinally the personnel manager does not
participate in the meetings of production management with the Cell workers
and is therefore nol aware of the effect that Cell wor%ing might have on

any human problems that arise.

16.2.2 CASE STUDY No.2

These observations relate to another éstabliShment of the company to
which Case Study No.l refers. It is important to separate the findings
if’ only for the following reasons:t

1. The plants are physically separated by some 8 km.

2. The products produced are vastly different.

3. The batch size quantities vary from 1 to about a maximum of 40.

4. Much of the labour force is highly skilled and mainly male.

5. It has its own management team aithough personnel responsible

for G.T. operate in both plants.
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Basically this plant has three Cells and the layout is an extremely
good example of the application of G.T. principles to one-off non-
repetitive manufacture for the manufacture of special purpose equipment
and jigs and fixtures and is a rebuff to those who maintain that G.T. is
only applicable when batch quantities are in double figures and a variety

of different operations and therefore different machines are required.

CELL No. 1

This is a Cell in which the components are all of a similar shape
but varying in sigze. Basically the shape is cylindrical, knurled on the
- outside, a centre hole and usually incorporating several fadial holes..
Tﬁé sizes vary frém about 25 mm diameter to 1CO pmm diémeter, the material
a high-grade alloy steel, batch quantities rarely exceeding single figures,
the customer requiring the end product with the minimum of delay. It is
encouraging to note that because of the application of G.T. delivery times
for these products have been reduced from 56 to 21 days!

Generaiiy the pattern of work movement is as follgwsz
Adjacent to the stores are two short bed, cam operated turning machines.
These machines are not part of the Cell since they produce products for
other sections of the plant. The operations these machines perform are
to turn and knurl the outside, rough the bore and part~off.

The components for Cell No.l are then taken and placed on shelves
together with a routing sheet and component drawing. They are then ready
to be processed through the Cell.

Invariably the first cperation is a duplication of the operation
above, but with this important exception, hofe the machine finishes the
bore, faces the ends and produces the appropriate chamfers. All tool
movements being controlled by cams with the setter operating the machine.

After this operation they move down the line for drilling and marking
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operations.

Another line of machines in this Cell is given over to special types
of rotational components, invariably very much smaller than the sizes
quoted above. In this line, the first operation is pesrformed by a highly
skilled turner, usually operating from an appropriate length of bar
materialy from this man the components progress to cfoss—drilling and small
milling operations.

The company have stated that the steady introduction of G.T. has
resulted in a reduction of manpower over the yeérs, with no less
productivity, and in spite of an increasing order book. .This reduction
'iq operators was certainly noted by the author, since only three operators
were involved with the operations in this Cell and tﬁere did not appear.to
be any great build-up of components waiting to be rrocessed.

It was also noted that the skilled turner referred to above could be
called upon to perform other operations within the Cell should the
necessity arise.

Generai‘superviqion within the Cell was the respo;sibility of a
chargehand,-a ﬁan, who was keen and enthusiastic and could already expound .
the virtues and additional advantages that have and could accrue to both

himself and the operators in the Cells.

CELL No. 2

This is a Cell composed of practically all the same type of machine,
namely centre lathes of between 8 and 14 inches centre height. All
skilled turners are employed in this section and perform the normal
operations associated with centre lathes, i.e. turning in a chuck, between
centres, screw-cutting internal and external. A chargehand operator is
employed in this Cell.

Sometimes the raw material is in the form of rough turned rings in
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other instances bar material of the appropriate diameter and length. As
initially laid out by the Group Technology section of the company, the work
from these lathes would feed were necessary to milling machines and a
modified léthe for the rapid production of radial holes and that these
latter machines would be incorporated in this Cell.

In practice this does not happen and the turners emplpyed in this
Cell do not, and when one studies the route and sequence of operations

performed, comply with basic G.T. principles.

CHELL No. 3
. This is a Cell composed of six milling machines - plain hori;pntal,

plain vertical, and universal; together with several single spindle
drilling machines.

Basically the parts produced in this Cell are flat with a series of
stepped square or angular faces, of high grade alloy steel, the parts
being subsequently heat-treated and finished on surface-grinding machines.

A key figure in this Cell is the chargehand who ié also the chargehand
for Cell No.l. As stated earlier this man is a keen and enthusiastic
advocate of Group Technology, and like all goed supervisors, this man
thinks about his job, tries to improve methods, and control costs.

Apparently it was at his suggestion that a simple fixture was devised,
that is permanently fitted to the table of a horizontal milling machine,
the machine being equipped with a face mill on the spindle nose.
Invariably the fi-st Opefation with flat or non-rotational components is
the production of two surfaces that are at right angles. This fixture
has a series of accurately ground and positioned pins for locating the
work, such that these faces can be quickly produced. All other settings
on subsequent milling pachines are then taken from these datum surfaces,

thus not only is the machining speeded up but also the measurement and
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alignment operations. It does mean that for a large part of the time,
maybe as much as 70%, this machine is idle, but the savings in operator
time far outweigh this disadvantage.

Again all the operators in this Cell are skilled setter/oPerators.
tending to operate just the one machine, and this is understandable since
in many'many instances the component can be produced.on the one machine.

One operator in this Cell does operate the modified lathe used for
the production of radial holes which should be operated by an operator

from Cell No.2.

" GENERAL COMMENTS RELATING TO CASE STUDY No. 2

The scheduling of work to the three Cells is not very well defined;
Routing sheets and component drawings are placed on a series of shelves
adjacent to the Cells and there appears to be no formal method of
scheduling and the various workers including the chargehands remove the
work pieces from the shelves as and when required. This rather loose
method does-cause a certain amount of consternation and difficulty on the
rart of the sefter-operator in Cell No.l whose main task is making the tool
and cam changes on a special turning machine. If there was a static
display of the work schedule such that this operator could see the work
that lies shead then, he could plan his own work accordingly, resulting in
the minimum number of tool changés consistent with maximum machine
utilisation. Remsembering that the machine this man operates requires more
or less continuous setting hecause the batch quantities vary from about 2
to 15 with an average of 8, with an average machining time per component of
12 minutes.

Within Cell number one complete flexibility on the part of the
operators is almost an impossibility. At one end of the Cell or line the

turning machine mentioned above is positioned and further down lhe line
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small holes of the order of 0.02 mm are required to be drilled, this

operation calling for a particular type of expertise and patience.

Operator flexibility is made all ﬁhe more difficult by the fact that labour

of above average intelligence for the task in hand is hard to attract in

this area.

Coupled with this lack of flexibility is another parameter, namely
the disparity in rates of pay within the Cell; this varies from 83p per
hour for the skilled turner to 72°*5p per hour for the man who stamps the
components and prepares the small jets. One employee was convinced that
because of the unfairness of this disparity in wage rates that he is not
working in a G.T. Celll |

As in the other plant a Job Evaluation exercise was performed, but
there appearcd to be considerable dissention among employees regarding the
outcome. The shop stéward was quite emphatic that rates of pay compare
very untfavourably with other industries located in an industrial town about
13 km away. It is appreciated that care must be taken in comparing wage
rates because they delnot necessarily reflect in all igstances additional
benefits such.as pensioﬁ schem2s, sick pay, etc. What is equally
important is that any dissention, however fractious, does affect the full
implemeﬁfation and operator participation of G.T.

Cell No.2, the turning Cell, is the Cell where there has been the
minimum involvement with G.T., and it was ascertained that there was a
numnber of reasons for this, namely:

l. The clumsy way in which management tried to 'sell' and project-G.T. to
the operators, emphasising that G.T. would improve productivity by as
mich as 40%. This to the workers meant 40% more work from them and
this fact alone merited additional payment. When it was revealed to

them that any additional financial reward was non-existent, the lathe

cperators refused tc co-operate.
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2. The militant nature of the chargehand in this section. He is a
skilled man, can see the benefits of G.T., has also many ideas of his
own which could be incorporated into the Cell; unfortunately for
management, this man has also the power of persuasion to convince the
other turners that it would be disastrous for them to accept and
co-operate in any G.T. exercise, and that this wés a management
exercise in which the benefits were all one-sided.

This man is also fairiy independent in so far as interests away from
his work make him financiszlly independent, fhis fact no doubt
influencing his attitude ana the stand he takes.

3. The difficulty of obtaining experienced  and skilled turners of the.

| right calibre capable of producing the quality of.work.

4. The unco-operative attitude of the shop steward, who intimated that
any benefits accruing from G.T. should be shared equally by workers
and management.

5+ The rather weak overall management of the plant. Whilst this was
difficul% te establish with any degree of ccrtaint&, certain factors
support this observation.

The works manager, bye-passes shop floor chargehands and issues
instructions direct to operators, thus usurping any authority the
chargehands might have. ‘

The low esteem that certain ﬁorkers have for a particular foreman.
Whilst this foreman is not directly connected with the tuming
section, the compact nature of the plant is such that a malpractice
in one area can have almost instant repercussions throughout the
whole plant.

The rare appearance of the works manager on the shop floor, this fact
alone is of vital importance if good channels of commnication are to

be established and maintained.
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6. The cramped area into which the turning-section was located.
Studies have shown that the environment does have an effect on worker
attitudes. The Hawthorne investigations showed that a cash reward
for extra effort is not the only, or the most effective, factor in
encouraging motivation of the individual. The findings showed that
the usefulness of a monetary incentive is so dependent on other things
that it cannot be considered as a separate factor, having an individual
effect on the worker.

Consistent with good G.T. practice the management intention for the
turning Cell was that the rearrangement should incorporate a modified lathe
to perform.radial dfilling and light milling operation, thug the Cell
weuld be complete and for a large majority of components further operations .
in the ‘as scft' condition would be unnecessary. Examination of thig
modified lathe indicatés—that a very considerable saving in setting time
ig achieved compared with performing the same operations on a conventional
machine, and thus there is a very large saving in costs.

These facts werz very apparent to the employees i; the turning Cell,
and since there was to ﬁe no financial reward, they refused to operate this
machine. Stating that it was not a lathe since the headstock did not
revolve‘and as turners they could only produce axial holes whereas this
machine produced radial holes and that they did not want to know anything
about milling operations that could be performed on this machine.

Thus were managements efforts in this direction frustrated. This
machine was not operated successfully until the company engaged a milling
machine operator who is actually located in Cell No.3. This man was
informed on engagement that he would be required to operate this machine
and prior to this job had been made redundant with difficulties in finding
suitable employment, willingly acquiesced; |

Cell No.3 works quite efficiently and effectively, this being in no
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large part due tc the enthusiasm of the chargehand, who not only sees the
advantages of G.T. to the company but also benefits accruing to his own
job and position.. On the other hand he is not completely haﬁpy with the
way management project G.T. and feels that shop floor management should
be consulted at a very early stage, be given all the facts, not only
technological but economic as well. Thus he would be in a much better
position not only to explain to operators but channels would have been
opened for him to communicate upwards. Managemeht often forget that
communications is a two-way business, and that shop floor personnel not
only have good knowledge ¢f +the processes and operations but also the
ébility to think ia a constructive way. This fact is borne out by the
many companies who operate suggestions schemes and the benefits that have
accrued to the company from suggestions that have emanated from the shop
floor.

Finally, as mentioned in Case Study No.l, this company hold meetings
between the management and Cell operators where problems of mutual interest
occurring in the day-to-day operation of the Cells can be discussed.

In this plant, such meetings are not held, and management were not

prepared to give a definite answer as to why such meetings do not téke

place.

On reflection several reasons, either one or all, may account for this
lack of communication.

1. The G.T. team are relatively young, nevertteless ardent enthusiasts of
G.T. and with a good understanding of the principles, but their
enthusiasm for the technology may have 'blinded' them for the need to
get people to co-operate if their plans were to be successful.

2. Failure to produce a well-structured and thought-out plan of action to
sell G.T. to the operatives, and thus avoid any misunderstanding.

3+ Inexperience on the part of the G.T. team in communication and
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consultation and the need to create understanding with little
knowledge of the main elements necessary in creating a proper
understanding between management and managed.

4. Friction between management of the plant and the G.T. team. This
in part may be lue to some of the points mentioned above.

5. The belligerent nature of the shop steward and one of the chargehands,
that could lead to a sonfrontation and an industrial dispute.

6. The attitude that it is better to leave things as they are since any
pressurising of the operators could lead to them leaving and the

subsequent difficulty of replacement and consequent loss »f production.

CASE STUDY No. 3

This company is rather unique in many ways from a normal manufacturing
organisation and this #niqueness results initially from its original
conception in a country town remote from other large industrial areas or
activities. The or;ginal site which was then sufficient for i then
needs now covers some hundreds of acres and has uncomeSSed residential
areas in the resulting growth.

The company is still tke largest in the town and immediate area and
employs some 5- 7,000 and this fact alone presents problems both in
attracting suitable labour and retaining present staff, made particularly
more difficult with the present fiscal limits relating to wages.

The products produced by the company range over a wide area and
embrace the manufacture of power and mechanical signallinz equipment,
compressed air and vacuum brakes, semi-conductors and semi-conductor
equipment, power-operated tub handling plants for the mining industry,
brakes for road transport, supervisory and automation equipment and
pneumatic equipment.

Its markets are world wide, with an annual turnover within the range
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£10,000,000 to £25,000,000.

The organisation of the company is on a 'line and staff' basis with
each product range in separate division, i.e. power and mechanical
signalling equipment, one divisionj supervisory and autcmation equipment
and pneumatic equipment another division, etc. Each division is
autonomous with the company.

One very different and important deviation from the usual line and
staff organisation is the provision of a basic machining division within
the company. -

This division is responsitle for all the major machining for all of
" the product ranges within 'each division. This means that this machining:
division must be equipped with machines capable of cdping with components
from, say, 1 metre by 1 metre by 1 metre to components produced on single
spindle automatic lathes.

The veriety of operations varying from those performed on tape
controlled horizental boring machines, through gear cutting to grinding and
lapping. ; ‘

Most of the products processed for the various divisions are in small.
batches and this is an ideal situation for efficient Group Technology
methods of manufacture.

The main objectives in the re-organisation of the méchining division
on a Cell basis was to reduce thfoughput time and to increase planning
efficiency such that the company would be in a better position to cope
witk, and resolve more successfully, difficulties associated with the
supply and demand of labour.

About six years ago the manager of the machining division decided to
investigate the potential and suitability of G.T. to the product range
passing through his various machine shops. This initial investigation

was followed by = consideration of the various classification syctems.
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With the many thousands of different components involved some
requiring upwards of 50 operations coupled with the range of sizes it was
decided that classification would involve many thousands of man-hours and
the usefulness of the end result would be extremely doubtful and
precarious because of the attitude of the other Zivisions of the company.
Apparently there is even non-uniformity in the drawing offices in the
different divisions, and to ask them to add a code number was one thing,
to get them to do it quite ano?her. This omission of a classification
system does lead to a certain aﬁount of frustration which is increased by
the lack of coherence between the various divisions. TFor example, it is
possible for a division to raise an order on the machining'division for
parts which are obscvlete in so far as the tools etc. for producing them
have been destroyed; or for simple parts which are standard items and
could be obtzined much more gquickly and at a lower cost from an outside
supplier.

Another area of frustration is the fact that management of ‘the
machining division have no control over the material s;ores and therefore

lack up-to—-date information regarding stocks, sources of supply and

suppliers.

Having decided that a classification system would be too complex
with very doubtful co-operation from all the divisions, the planning
department turned {their attention to a fairly comprehensive range of
comporients and divided them into six groups, each group requiring different
operations.

Within each of these groups was established a 'key' machine and with
an over-riding desire to improve machine utilisation other machines and
equipment were selected for producing the product mix. From this
exercise the existing machine shop was rearranged and divided into six

Cells, each Cell for the production of a pariicular range of products.
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The machines in each Cell, of which there are approximately thirty,
have been painted a distinctive colour, the Cells separated by areas for
the temporary storage of components that cannot be completely.machines in
a specific Cell.

Basically, each Cell is divided as follows:-

1. Mills, drill, broaches, planers.

2. Jig borers, grinders, centimatics, mills.

3. Lathes, grinders, mills, drills, gear cutters.

4. Semi-automatics, capstans, turrets, fine borers.

5. Single spindle autos, capstans, small drills, centreless 2rinders.

6. Small'éapstan iathes. '

Of particular interest is the fact that the manager of the machining
division looked very carefully at the necessary Flanning and Jig and Tool
requirements for the nEle—arranged machine shop. His deliberationé
culminated in a complete re-organisation of these facilities on a G.T.
basis. Accordingly_project groups were formed consisting of existing
personnel {rom the planmning and jig and tool departme;ts. Bach project
group was aliocated to'one of the manufacturing Cells and given
responsibility for providing the necessary service to that Cell.

This re-structuring has resulted in increasing liaison with shop
floor personnel and an awareness of the problems encountered in operating
machines and equipment and a corresponding reduction in delay of feedback
of relevant information affecting the operating efficiency of each Cell.
The Cell operators too, seem happy with this arrangement, now beinz able
to put names to faces with a less tenuous link in the chain of
commmnication.

The Chief Planning Engineer has started monitoring each group of
machines and has found that as much as 70l-?5% of the component families

are machined completely within the Cell. He has also investigated the
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usefulness of pre-setting equipment and is convinced that further savings
and increased machine utilisation within each Cell will result from greater
investment in this area. One or two bottle-necks have occurred. These
have occurred mainly with de-burring operations and cleaning of the
machined components. De~burring is largely operator orientated and
difficulty is experienced in obtaining sufficient labour. = Cleaning
consists mainly of immersing components in baths of cleaning fluids
followed by drying, here the problem is lack of these facilities sufficient
to service each Cell. .

The company operates a piece-work system and this tenis to work
against company interests now that the machining division is structured on
a cellular basis. Cell manufacture implies versatility of labour within
each Cell. A worker is no longer a milliing machine operator, or.a turner
or a grinder. He must, if the Cell is to be efficient, be prepared to
move from one machine to a totally different machine depending on the
machining requiremeﬁts of ‘the particular batch of components. ‘There are
of course certain reservations, the most important of ;hich is the
operator's own capability and ability and management recognising this
ability of being able to operate the different machines adaquately, iie.
safely, quickly and with due care and attention to thke different machines
and the different component requirements.

Invariably it has been the experience of cellular manufacture that it
is the operators of machines other than the key machine that are required
to move and therefore the required capability of such operators ié
relatively small and easily acquired. When you operate a piece-work
system'of vayment within a Cell as this company does, then the problem of
versatility is not one of the operator’s capability of being able to operate
the different machines but it resolves itself into the speeds at which

different machines can be operated and the effcet this wvariation has on the
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operator's earnings. Even within a Cell, two machines performing
identical operations have different performance characteristics and rates
and therefore different rates of productivity. This means that an
operator resists having to operate a machine with a low productivity and
consequent loss of earning capacity.

As mentioned earlier this company is located in an area where
competition for labour is non-existent. Nevertheless labour turnover is
fairly high, this being exacerbated by the fiscal policy of Covernment
limiting wage increases. Even highly skilled workers leave the
engineering industry to s=ek employment in less attractive jobs but whe:e
the rate of pay is.much higher, or as has happened with this company
leave, go to another company to do the same task, but where it has been
designated differently and a much higher rate of pay is awarded. This
company would very mucL-like to make a pay award considerably in excess of
that allowed by statute, bul would almost certainly be penalised for
breaking the law. This shortage and uncertainty of labour makes planning
and scheduling of the work difficult. Tke Chief Plan;ing Engineer stated
quite categorically thét, with the machining division now in six Cells,
with each having its own team of associated planning and jig and to0l
enginee;s, it is easier to control the flow and production than it was
under the old system.

Management of the machining division have held meetings with the
uriion officials and explained why they were rearranging production
facilitieg and also the broad implications of Group Technology methods of
manufacture. From these meetings it would appear that the unions have
more or less accepted the need for these changes. No doubt with the usual
reservations relating to redundancies and any reduction in take-home pay.

From observation it seemed that the 5perators have accepted the

1 - =~ ) i a3 3 + 2 e E e il *
changes and ssemed busily engaged in their various +tasks within the Cells.
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Information from the Chief Planning Engineer intimated that the operators
did not want additional responsibilities and any improvements by
management relating to job improvement or job satisfaction uniass related
to more financial reward was a waste of time. This attitude is to a
large extent substaatiated by the continuing payment of piece rates within
each Cell and the resulting lack of flexibility as mentioned above.

Of interest is the changed role of the foremen in the rearranged
system.

They are no longer looked upon as Just foremen, but as managers of
sub-contract machine shops. No longer responsible for a batch of
identiCal'ﬁachines‘or processes, but now responsible for an area
encompassing different machines and with a variety of product mixes
involving the production of the complete workpiece.

As far as the forémen are concerned there has been considerable job
enlargement and the foremen now take their rightful place as part of the
management team.

Some foremen have risen to the occasion, welcomed.and accepted these
new functions and new foles for them to play. In others, inadequacies
have shown up and the company seems to have accepted this situation; With
the incéeasing involvement by the planning department such foremen can be
given assistance until such time they can be left on their own or
altematively are moved or leave.

It should be pointed out that the company met a certain amount of
opposition from operators and foremen when the changes were initially
announced and certain instances of non-co-operation were noted.

Fortunately the machine shop manager came uvp from the ranks, could therefore
appreciate the anxieties experienced on the shop floor and spent quite a
large amount of time explaining what they.Were trying to do and allaying any

fears or suspicions expressed by the work force.
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The company does have a personnel department and in common with all’
personnel departments is responsible for general policy as it affects all
employees namely in the areas of conditions of employment, honouring of
wages agreements, etc. ' It plays little, if any, part in the day-to—day
personnel problems of the various divisions and is therefore only remotely
aware that the manufacturing division has re-organised on a G.T. basis.

In the area of training for G.T. the local College of Further
Education has put on suitable courses for plamners, etc. A shrewd move
on the part of the Chief Planniﬁg Engineer - the man mainly responsible
for the G.T. systems - has resulted in him being employ:d zs a part-time
lecturer at the College to conduct a City and Guilds Enginéering Planning,
Bstimating and Costing Course, No. 259. Since the bulk of the students
on this course are employees of the company he has been able to explain in
considerable detail the philosophy of G.T. thus influencing the attitude
of employees and helping considerably in the application and efficiency of
the system. This éeems to be a good example of playing the educational
system to one's own exclusive advantage. :

Company policy is such that key pefsonnel are sent on different
courses and are thus able to converse and discuss with others their
experiences in implementing and running G.T. systems. Little is done in

the way of educating shop floor personnel.

GENERAL . COMMENTS RELATING TO CAéE STUDY No. 3

The machining division of the company has now had several years
experience of operating a G.T. system. Management have looked at the way
G.T. hds been structured and implemented in other firms and industries and
after due deliberation decided that without the help of extefnal
consultants they would introduce Group &echnology manufacturing methods,

.

tailored to suit their own particular circumstances.
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Academically it could be argued that had they followed the generally
recommended procedures the benefits and improvements would have been much
more dramatic.

The original objectives have been achieved, namely to reduce
throughput time and give better deliveries.

Other benefits have accrued by the very nature of the re-organisation
such as rationalisation of hole sizes and job enlargement for certain
employees.

With the experience so fa£ gained, the management of the machining
¢Zvision should now take a dispassionate look at what they have achieved
and. seek further improvements by involving other divisions within the -
company .

The Machining Division have facts reiating to such things as preferred
batch sizes, machine utilisation, reduction in setting times, increased
operator productivity. All this as a result of their G.T. experiment.
Such information pfopsfly analysed and presented should then be used as a
basis for persuading the other divisions to design and plan the development
of components such that they are compatible with the existing G.T. arrange-
ment or for plamned developments in this area. It might also be possible
to adapt an existing classification system to make desigﬁ retrieval a
distinct advantage and to indicate the group of machines in which particular
components should be produced} and certainly, even without a classification
system, it could be argued that G.T. experience indicateé quite conclusively
that the stores aresa should come under the direct Jurisdiction of the
machining division, if only from the fact that the value and quantity of
stock and materials can be substantially reduced.

As was stated in the report, from the labour supply angie, the company
is uniquely situated. It does not have to seriously compete for labour,

nevertheless it suffers acutely from a labour shortage. From this fact it
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would seem that since operator productivity has incressed after G.T.
methods were introduced, operator involvement should be studied more
closely to see if further gains are not possible, particularly in the
following areass

l. the reluctance of operators to move from macline to machine as
circumstances demand}

2. devising a payment scheme that is based on the total output from each
cell, yet still retaining an element of piece-rate payment and skill
differential. '

Both of the above stem from a general lack of understaniing and a breakdown

in communication.

This company in common with many others gives only the minimum
information to shop floor employees such trnat they have only a vague
concept of the philosophy of Group Technology.

It is rather ironic that whilst many companies encourage their senior
staff to present paﬁers and attend lectures and conferences which are
attended by like staff from, in many instances, compet;tor companies, they
pay little attention to informing their own shop floo:r perscnnel. 1t is
a well-known fact that the success or otherwise of a G.T. system initially
depends upon the man at the top but finally depends on the people who
actually work in the Cells and invariably the better informed the greater
Wwill be the effort by Cell workers and the company better placed to realise
its objectives.

Management shiould accept that any proposed organisational or technical
change should be disclosed fully to all employees and that this is an
essentlal ingredient to good industrial relatious and successful
negotiations.

Since the operators apparently are not interested in job improvement

or job enlargement bul only in 'take-home pay' the company should initiate,
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in conjunction with all the employees from one Cell, a 'book-work!'

exercise into methods of payment based upon the monthly output from the
Cell. The resulﬁs of such an eiercise could then be used as a basis for
discussion with the operators concerned. In this connection it would be
advisable to make *he Cell as self-contained as possible and include not
only operators but inspection personnel together with those associated with .

the planning and tooling work.

CASE STUDY No. 4

The following -is the record of a meeting with the General Manager of
the Company. A company which is part of an international éroup, other |
companies within the group are engaged in G.T. opefations and Case Study
No. 12 relates to one sqch company. This particular company produces among
other things instruments for measuring lengths, surface texture and
component geometry to an exceptionally high standard and is a world leader
in these particular spheres. The total work force is” approximately 104
and since the tolerancés, both on length and position, are extremely small,
in certain instances non-existent, i.e. fit-for-fit, many of the work force
are highly skilled machinists and fitters. At the present time this j
company is not operating G.T. but nevertheless has conducted pilot studies
in the toolroom and model shop on five components and a report on these
studies is in the process of being compiled.

Probably”the next step will be to embark on a G.T. exercise fpr the
production of the smaller coﬁponents used in the manufacture of the
companies' instruments, and from this progress to a completely G.T.
orientated production system.

Various exercises are also being conducted into machine selection for
the various families of components that are to be tackled, since the

General Manager believes that with the implementation of G.T. investment
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in new plant and equipment could very well be justified.

The general manager sees little difficulty relating to the
technological si@g of G.T. and fully realises that for it to be 100%
effective then he must have the full co-operation of all the personnel
involved. To this end he believes that his present set-up for
commmication at all levels is perfectly adequate to ensure a two-way flow
of information, such that when the company do go ahead with G.T. all levels
in the company will be fully informed. The existing company structure is
indicated in Fig. XVI. |

The present method of cummunicating_information is as follows: once a
month-the'ceneral ﬁanager meets the Works Manager, Works Engihesr,
Materials Manager and Production Manager. At this meeting the financial
accounts are discussed together with other matters which will affect the
future operations. |

The last three mentioned managers then pass on some but not all of
this information to the eighteen supervisors, this being done during
normally p?e—arrang;d meetings. ‘

The supérvisors afe then at liberty to pass on such information to the
operators concerned. Since the number of supervisors is large compared
with thé number of operators, it literally becomes a face~to~face meeting.

It is also the practice of the General Manager to pass important
information direct to the shop stewards, and the shop stewards always havas
access to the General Manager.

These then are the channels of communication and the links between
the various levels of management that the General Manager believes will
successfully overcome personnel problems that are likely to be associated
with the introduction of G.T.

Already the managers and supervisors‘have been briefed on G.T. aﬁd

supervisors have been gent to conferences and seminars and also to
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companies engaged in G.T. thus gradually expanding their knowledge and
confidence when it comes to discussing G.T. with operators. A Job
Evaluation exercige has been carried out and whilst no incentive scheme
is in operation at the present time the virtues of some form of group
incentive if and when the company do decide to implement G.T. has been
seriously considered.

The Personnel Department had not been consulted.

GENERAL COMMENTS RELATING TO CASE STUDY NO. 4

The General Manager of this company was a mature man wits many years
éxperiencélof the eﬁgineering industry. He‘gave the impression of
considering each problem very carefully, investigating all aspects and
being fully aware that any decision taken by him could have serious
consequences for the company and for the employees. Hanagement/employee
relations at the factory appeared to be good and this was evidenced by the
fact that in the past a number of employees had left the company, for what
they at the time thought were better pay and conditions only to return
after a short time after finding that 'the grass was not greener on the
other side'. As stated in the report the technical advantages of G.T.
were very apparent and it would seem that the rather cautious approach to
G.T. was due in part to the General Manager being very conscious of the
effect that it could have on his employees. Also in recent years the
group chairman has been ruthless in dealing with members at board level
and whether this philosophy makes individual company managers wary and
cautious in introducing new methods and processes, is difficult to
establish, but it must always be at the back of the manager's mind.

Protecting the status quo also protects oneselft



- 162 -

GENERAL MANAGER

[ woRKS 1ANAGER

WORKS MATERIALS PRODUCTION
ENGINEER] LANAGER MANAGER

18
SUPZRVISORS

CPEZRATORS

FIG. XVI. Levels of Commmnmication




- 163 -

CASE STUDY No. §

The Cell system of manufacture is almost always thought of as being
applicable to normal production engineering practices where components
are machined from the solid material consisting of bar, plate, strip,
casting, forging, etc., and indeed the limited number of well-publicized
applications related to this type of industry.

This study relates to the Foundry Industry where the raw material
initially is solid, being then transformed to the liquid state before
solidification into the varicus shapes and sizes required. This company
has 325 shop floor employees ani 110 staff and is engaged in the
production of quality steel castings from.alfew pounds to 8 tons in weightt

Before proceeding to enumerate this company's efforts with 3.T. is is
necessary for the reader to be fully aware of the situation in a foundry
devoted exclusively to the production of steel castings.

Basically it consists of large electric arc melting furnaces of
Bessemer Converters capable of melting up to the maximum weight of
casting, in_;his case 8 tons. These furnaces have associated scrap yards,
storage areas'for alloying additives, etc., areas for the disposal of slag,
re~lining of furnace and ladle and associated lifting tackle.

A foundry area for the making of the very large moulds required for
invariably the 'one-off' casting, with its associated sand-slinging
equipment. Smaller areas in which are located the machine moulding
process, for smaller repetitive type components. Core nmoulding machines
and associated dryinz ovens. Sand recovery plant and a fettling depart@ent
capable of fettling large quantities of small components as well as the
largest produced.

With the exception of the machine moulding, core making and drying
ovens most of the other equipment is fixed and therefore any rearrangement

ES

tart with the fixed location of most of the equipment. Also because

e
Tuse o
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of the hazardous nature of foundry work all re-location of plant and
equipment takes place during the annuel shut-down for the yearly holiday
or at other holiday periods. The fixed plant and periods during which
any rearrangement can take place imposes certain restrictions on what the
foundry manager woild like to do and what he can actually do in
implementing any G.T. methods or principles and this, coupled with the
fact that all components produced, whether large or small, use, apart from
the methods of moulding, the same equipment and services. In spite of
this, this company has attempted to apply G.T. if only in ensuring that
castings with the same material specification are moulded at the same time
thereby enéuring ecﬁnomies in the melting process. |

To date any contemplated rearrangement is immediately conveyed to the
shop floor personnel by way of a meeting between management and shop floor
workers. Should it bé thought necessary, a three-dimensional model,
using simple rectangular-shaped blocks, is made and used as a focal point
in the discussion. The layout is finalised, after adequate consultation,
and then carried out during a shut—-down period. ’

In the past difficﬁlties bave arigsen with a new laycut when this has
resulted in increased take~home pay for the workers involved, the
objecti;ns coming from those not engaged in the new layout. These
difficulties have largely been overcome by the institution of a 'Procedural
Agreement' for the settlement of disputes, grievances, disciplinary
incidents, and. other matters arising concemed with ;ndustrial Relations' -
details of this is given in Chapter XX. This company do have good
communications and consultative machinery. Every month a joint~-
consultative meeting takes placa. This meeting involves the personnel
manager, work study officer, shop stewards, and is chaired by the foundry
manager. Items discussed atl these meetiﬁgs can range over a wide area

and include such things as load on the shop floorj production efficiencies,
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personnel problems. Minutes of these meetings are circulated and posted
on notice boards.

Bach shop also has a shop committee and this meets every week for
approximately half an hcur. These shop committees are composed of a shop
representative, two foremen and one superintendew.t or line manager.
Sub-committees are also set up and these consider such things as training,
labour shortages, etc., and the findings -of these fed to the works
committees.

Of interest is the fact thét even dismissals are carried out by the
works committees.

- The company feel that whilst their system of communication is good it
is not perfect and the Personnel Manager is continuously looking at
possible ways of improvement. With a strike record of about three days
duration in as many years any improvement would seem to be miniscule.

What is important is that these channels of communication and
discussion are thosé which would be used should the company decide to extend
G.T. operations and thus all levels would be immediateiy informed of the
proposed changes and thus in a position'to find out and discuss what effect
such changes are likely to have and of course be able to propose
modifications and alterations.

A discussion with the Personnel Manager revealed that the question of
worker versatility or mobility would be extremely difficult to resolve and
that one would have to understand the entrenched union views and the skill
levels before contiemplating such a move. He exampled the case of moulding.
This could be classified into machine moulding, where skill levels were
minimal, to floor moulding calling for the highest level of skill. In
floor moulding, the quality of the finished castinz is largely due to the
skill of the man who produces the mould and unlike machine moulding, where

extra moulds are easily produced to take care of bad castings, no such
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opportunity applies to floor moulding, where it is a ONE-OFF situation.

Similar conditions apply to pattern making. Even the most highly
skilled cabinet maker would have difficulty in coping with certain types
of pattern, with their loose pieces, draft, fillets, core prints, etc.
He might even find difficulty with the pattern makers rulel

With such differences in skill levels versatili&y is a non-gtarter.
Foundry work is inherently a hazardous and dirty job and where skill levels
might be of the same order, the personnel manager thought that environmental
conditions would preclude the movement of labour. He instanced machine
moulding, core making and fettling. In these threelinstances skill levels
- could easily and quickly be achieved. Fettling was.howeﬁer the most .
afduous, dirty and noisy job and he could see untecld difficulties in getting
the man who was a machine moulder to carry out even a minor fettling
operation. The foundry manager could see the usefulness of G.T. and would
like to apply it much more than he has been able to at present, and whilst
cne had to agree that his difficulties were not insurmountable, compared
with a compaﬁy engaged in normal production engineeriné activities foundry
work seems to be in a very stark position when it comes to advice and help,.

and one could not help but admire this man and his unaided efforts.

GENERAL COMMENTS RELATING TO CASE STUDY No. 5

In many of the publicized a?plications of G.T. many refer to the
compositions of families of components consisting of castings of one form
or another. Castings are a form of supply, hurdreds of thousands are
produced each week, finding application in practically every industry, 1iéht
tc medium to heavy engineering. One of the very first applications of
G.T. in this country related to the production of valves used in pipe iines
for conveying fluids of one form or another. Valves, the bodies of which

were castings! The company referred to in the above Case Study finds
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itself in isolation.

It is located in one of the so-called Garden Cities. Hance it has
no pool of labour on which to drawj; there are no other foundries in the
vicinity.

It has excellent management/labour relations with a forward-looking
management, willing and ready to look at existing methods of production,
alter and re-structure if necessary, if such would improve productivity.
Group Technology appeared to be such a method.

Ironically, the company on the next site with which it was once very
closely associated, and is 1:volved with the manufacture of cranes, appears
to have gone through the motions of investigating G.T. and has since
rejected it. This company was involved with the normal production
enginecring machining activities, with products ideally suited to a G.T.
system.

The author knows of no other foundry or allied industry that has
applied G.T. and it would seemn to be a fruitful area for investigation
either by the D.E.S..or a University Department in assbciation with the
D.E.S., and fhe companf referred to in the Case Study could be an

appropriate starting point.

CASE STUDY No. 6

This relates to a company producing injection and compression
moulding machines, most of which are conventional type machines w;th an
occasional modified or spgciﬁl machine to the customer's specification.
Some of the machines are vertical, others horizontal, varying in size with
die closing forces of several hunireds of pounds to perhaps 200 tons.

A1l machines apart from the basic structure carry mechanical, hydraulic

and electrical controls in varying degrees of complexity.
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The engineering division, employing some 400, is divided into three
machine shops catering for light, medium and heavy components,-and an
assembly and testing bay.

Group Technology methods have been used in a rather limited form for
the past two years and initiation for G.T. came from the Divisional Works
- Manager.

The company has the machining Cells indicated above tﬁgetﬁar with four
assembly Cells; one devoted fto small machinesj one to mechanical
assembly; one to hydraulic, and the fourth one to electrical assembly,
with the testing area in the near vicinity. It is of interest that in
the rearrangement of the assembly areas, note was.taken ofltheir
individual material requirements and the stores so arranged that-these
material requirements were adjacent, thus ensuring minimum delay in
transporting or obtaining the relevant ﬁaterial from the stores. I

G.T. was introduced by the provision of one machining Cell and one
assembly Cell and the number of workers per Cell is approximate;y 25.
Initially the decision to implement G.T. was not discussed with the shop
floor workers and only with the foremen.to decide who were to be the
chargehands . Information from the Assembly Shop lianager intimated that
the company enjoyed extremely good industrial relations and that they had
suffered no inconvenience from the Unions when the decision to operate
along G.T. lines was taken.

The Assembly Shop Manager was of the opinion that a little knowledge
of G.T. was a bad thing for shop floor operatives and therefore only the
minimum detail was given to them and only explained to them what he thought
was necessary. Apparently there was a small amount of operator resistance
particularly from operators who discovered that after re-orzanisation they
would be working under a different foreman. All workers in the engineering

division have been subjected to a Job Evaluation, or rather zheir jobs have



- 169 -

and after G.T. a modified bonus system was introduced in the assembly
Cells and this seems to have met with approval from the Cell operators.

The company_does produce a company newspaper that appearé at
infrequent intervals, but nothing was published about G.T. The Personnel
Department was not directly involved and the problem of operator mobility,
Tlexibility or versatility did not arise.

Middle management appear to be quite happy with the re-structuring
and have offered only constructive criticismj and in the process of
re-organising for G.T. job enrichment or job enlargement waz never
considered.

Given'the same task of setting up a G.T. system this chpany would
progress along almost identical lines with one exception, and that would
be to znalysce all components and set up a classification system. From the
personnel angle it WOuid still be to provide them with the minimum aﬁount
of information and it is only when the take-home pay is not satisfactory
does a worker start complaining and questioning what he is doing énd the

-

way he is doing itt

GENERAL COMMENTS RELATING TO CASE STUDY No. 6

The general impression was that this company have not really
understood what is involved when G.T. methods are to be used. Looking
at the products produced by this company and the fact that the machine
shops were conveniently sub-divided for the production of small, medium
and large size components segmed to be an almost ideal situation. .
Unfortunately only a passing view was obtained of the machine shop devoted
to the manufacture of large components, and this brief view showed some
very large machines, many of which were obviously old, and they did not
appear to have been moved into any logicai sequence, and the layout |

appeared to be haphazard. The company representative geemed reluctant to
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reveal any further information relating to the mackine shops and the
suspicion arises that either G.T. is not being practised in these aveas
or management demarcation is applied very rigidly.

The philosophy of imparting minimum information to employees is
highly questionnanle} unfortunately it was not possible to question an
cperator on the shop floor, but this attitude is contrary to the almost
popularly held belief, on both sides of iﬁdustry, that the more
information imparted, and that when people know what they are doing and
why, a more harmonious working situation arises. In the assembly areas,
these had obviocusly been alisred and rearranged and the assembly of the
various tfpes of mQChines appeared to be prbgressing smoothly. But was
it really G.T.? Probably in part yes. MNore than likely Group
Technology was being confused with Group Working, a totally different

concept!

With a total work force of some 1200 and producing a single product
which can have many attachments and variations this company embarked upon
G.T. in-the early 1960's, but the term Group Technology had not then been
used.

;nitiation for the change to Group Technology came from the Production
Engineering Management and was introduced into the machine shop and six
Cells are now'in operation. |

Middle management was involved very early on in the discussions and
many were sent to other organisations and conferences to assess the
experience of others and the potential for their own product. The
Production Engineering Manager had initial talks with the Cell workers and
used simple line diagrams to explain what the re-~organisation would mean.

His deputy has now established extremely good communications with all the
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Cell workers, is a keen and dedicated enthusiast for the technique and
plays a major part in ensuring smooth operation in the different Cells,
explaining in detail where necessary and of course providing a channel of
communication in both directions.

G.T. was also carefully explained to the shop stewards and apparently
this body of people were very co-cperative and offeréd no objections.
Strangely the Personnel Depa;tment has never been involved, neither has the
training department.

With a full order book erd an apparently aimost insatiable world
demand for the company's products there has been no redundancies.

-Management anticipated that Cell workers would probably ask the question
"What's in it for us?" and successfully overcame this-problem by not only
increasing the bonus but at the same time changing to a Cell bonus systen,
where the bonus is related to the output from each Cell.

The Production Engineering Manager readily admitted that they h