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PREFACE

Production is a subject which 1s much discussed
because it plays such an important part in the welfare of
the nation. Many books have been written concerning this
field. For the most part, however, the writings cover the
subject in a general way and do not draw a very distinct
line between the factory group which actually performs
physical work on materlals and the office group which 1s re-
sponsible for providing the factory group with tools and
meterials necessary to turn out completed units according to
a definite time schedule. Usually the underlying principles
governing all groups engaged in the overall manufacturing
process are given specific attention but the actual detailed
operations of any one group are neglected.

The writer feels this 1s particularly true in the
case of the productlon department with its very important re-
sponsibilities of providing satlsfactory customer service
contributing to profit by efficient administration of sched-
uling, ordering, and material control functions.

It 1s a well recognized fact that no single pro-
duction system 1s applicable to all types of manufacturing
because each type of business has its own pecullarities and
local conditions to which a production system must be adap-
ted.

In the present instance an attempt has been made

to bring out the importance of production functions by
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describing in detail the functions of a production depart-
ment In the electrical apparatus field where the ultimate
goal is the efficient, economiceal and profitable manufacture
of steam turbines, generators, trensformers and floodlights.
The importance of productlon functions in this field is par-
ticularly true because here are manufactured large, heavy
and complicated pieces of apparatus involving large invest-
ments iIn machinery and materials.

It is hoped that this thesis will give & better
understanding of the complicated operations and the impor-
tant part played by the production department of large
electrical industries. The treatment of the subject is
based on the writer's several years experience with one of

the large manufacturers in this fileld.
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CHAPTER I
Introduction

The term apparatus 1s one which may be interpreted
in various ways. In the present instance it is used to sig-
nify such products as transformers, turblnes and floodlights
to name only a few. Such items are usually produced by large
electrical manufacturers. The equipment manufactured by
these concerﬁa is generally used to perform one of three
ma jor functions in the electrical field. For exemple, tur-
bines turn generators which produce electricity and thereby
provide electric power necessary to do work, transformers
change from a high to a low potential without chenging elec-
trical energy and thereby control and convert flow of elec-
tricity, floodlights change electrical current into an end
product, light, which 1s necessary for both work and recrea-
tion. TUsually these products are composed of many parts,
are complicated, and are very often made to fit speclal needs.
This does not mean that some types even though large, heavy
and of complicated construction are not manufactured.on a
stock basis. Thet 1s to say, some are manufactured in advance
and stored in warehouses awaiting future sale. The basis for
this latter procedure 1s sales estimates provided by the com-
mercial department. TUpon the written authorization of this
department, units are manufactured at a rate which it is be-
lieved will meet future sales. In contrast to this type there

are the strictly speclal or semi-special types which are manu-



factured only as a result of actual sales. The contract to
build is made before manufacture takes place.

This type of manufacturing differs considerably
from the type where only small items of small size, light
welght and standardized makes are produced on a repetitive
basis. Larger Ilnvestments are at stake and many more prob=
lems exilst.

Essential to and of very great importance to the
manufacturing of apparatus is the production department.

The term productlon as applied in the general manu-
facturing fleld 1s often interpreted in a loose way to mean
all processes necessary to plan and meke a product. In the
manufacture of apparatus as presented here 1t means the sat-
isfactory servicing of customers' orders and stock orders
from the time the orders are received until the finished ap-
paratus has been completed and shipped. It does not include
the factory processes where actual physical work is performed
on materials by men and machines. It 1s presented as a sepa-
rate department which plays an essential and important part
in the overall manufacturing process. This department is
charged with the difficult duty of satisfying customers in
regard to cost, quality, and delivery of finished epparatus
and at the same time performing this task in a manner which
will contribute in no small degree to meeting competition on
equal footing while bringing a fair return on investment.

Productlion is presented here as the writer has




observed it in actual operation within & large electrical
manufacturing company operating on a national scale.

This type of work hes changed greatly during the
years because we have moved from the era when menufacturing
was more or less of a small job shop type operation to the
present time where manufacturing is on a much larger scale,
great technological progress has been made, competition is
keener, and the cost of labor is greatly increased.

In order to successfully carry out the duties of
production today a definite production system is essential.
Production work can no longer be haphazard as it was at
times in the past. In performing the major task of customer
service, the production department exerts a direct influence
on some of the primary considerations of all business such
a3 inventory control and cost.

The production system is comprised of several mein
functions each an Important and integral part of the whole
and each contributing to the success or failure of the whole.

These functions are considered separately in rela-
tion to each other and in relation to thelr effect on the
business as a whole. To best 1llustrate these points and to
bring out the importance of production in the menufacture of
apparatus, each function kas been considered in detail.

In general, productlon 1s a very detalled process
involving careful planning of schedules, ordering, produc-

tion following, and material handling. Each of these func-

tions includes extensive paper -work.



As previously mentioned, this work has undergone
continual change over the years in order to meet changing
business methods and conditions. The process of change con-
tinues todey as evidenced by trends such as decentralization
of large business and installation of new systems at consid-
erable cost 1n an effort to improve overall operation and to
better attain objectives.

Such an important and detalled process as produc-
tion on a large scale naturally requires good supervision
because without competent direction, no business will long
prosper.

Therefore, by consideration of production func-
tions, the Ilmportant cogs in the main wheel of production,
in their various detalls and relationships an attempt has
been made to furnish not only an idea of what production is
~but also its necessity to the menufacturing process and the
important part it plays in the overall success of apparatus

manufacturing, a field of large investments.

i
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CHAPTER II
RECEIPT OF REQUISITION OR ORDER FOR APPARATUS
A. Origin of Order.

Everyday experlence has established the fact that
today the ma jority of people give little or any thought to
all the operations, mental and physical, which are necessary
to bring about the manufacture of the thousands of items
which we find stocked in retaill stores and wholesale ware-
houses throughout the world. Most of us pursue the matter
no farther than to walk or ride to the nearest electrical
supply store if we need & new electric light bulb or if we
need an electric toaster repaired. When we see & child
pushing his shiny new cart, a recent Christmas present, per-
haps, we do not reallze the work and the planning necessary
to pfoduce such a simple object. If the cart in question
takes our fancy end we have any chlldren in our own femily,
we take time only to ask ourselves where we cen purchase &
similar cart in order that we may please our own children.
Once our decision has been made, we travel to a nearby hard-
ware store or to the children's section of the nearest depart-
ment store and proceed to make our purchase. If the store
does not have what we want, the first question we ask the
clerk is "How soon do you expect to have one on hand?" or
"How soon can you obtain one for me?"

Perhaps the store in gquestion has had several re-

cent requests and as & result an order 1s placed for a ship=-

ment of the item in question.  This causes a chain reaction.



10

The paper movement has been set in motion. This in turn will
cause the physical motion to begin when the factory receives
the order and begins to manufacture the required item in the
quantity ordered. We, the final consumers, retain the
thought of how soon will we obtain delivery on our order.
Often we may become incensed at the retailer if he promilsed
delivery for the S5th but informed us later that it will be
the 8th before he can obtain the product in question. This
is, of course, a very slimple produect but it will serve to
bring out the fact that basically the reactions caused by a
customer's desire to buy are the same whether the item be one
comparatively easy to manufacture or whether 1t be one which
is of 2 highly complicated nature requiring months to manu-
facture.

When the foregelng is called to the average con-
sumer's attention he may shrug his shoulders end say, "Oh
yes, I know that but I just didn't stop to think about it."
But again the thinking fails to proceed any further. The
important points are disregarded entirely. They are,

1. A market has been created or at least a possible
current market increased.

2. All the little orders sorted and funnelled into
the various factories and shops cause production
wheels to be set in motion.

3. Continued work and means of livelihood for those
in the many manufacturing lines is given support.

4, The customer's desire for quick delivery must be
satisfied if a continued market is to be maintaired.

Naturally these are not the only important factors connected
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with manufacturing. There are many more such as customer
satisfaction obtained by speedy manufacture of quality prod-

ucts.

l. In the present treatment of production we have divided
the subject of orders into two major classifications (a)
those which involve items which have an everyday use and (b)
those which are made to particular specifications at the
request of the customer.

a) Ttems in the first classification are of such
2 nature that under normel conditions there
1s a constant demand for them and as a result
they are stocked on retasilers! shelves and in
factory warehouses. Due to the fairly con-
stant demand, factorles carry inventories of
both raw materials and finlshed parts com-
prising the component parts of the flinlshed
product. At present it 1s true factory in-
ventories in many cases are at a minimum but
enough is stocked so that upon receipt of an
order manufacture can at least be started
and additlional required materials can be ob-
tained quickly enough to keep the order moving
toward completion. This class includes all
those items which the public in general and
tradesmen such as plumbers, electricians, or
mechanics, expect to purchase on short notice
from either wholesale or retail shelves. They
are the people who create the demand upon which
factory depends for sustaining orders and their
requirements must be filled in an all around
satisfactory manner.

b) Under the second classification are those items
or pleces of apparatus which must be manufactured
to f1l1ll certain definite requirements of the
customer. These are products which are long-
lived and costly. We may complete manufacture
of one such 1tem today and ship promptly.

We know that will be the last of 1ts exact
specifications which we will manufacture for a
long time because that particulsasr customer

had one certain job to be performed and only
that particular plece of machinery could do
thet job. When such orders are received, for
example orders for steam turbines, they are
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usually accompanied by technlical require-
ments worked out by the customer's own
engineer. The customer very often supplies
blueprints of certain components which vary
from something more standard which would
ordinarily be used. 1In the case of turbines
very of ten prior to the placing of an order,
the customer's engineer will present his
requirements to the manufacturer's sales
engineer in the fleld who in turn will take
the matter up with the factory engineer.

When they have determined the exact job which
must be done by the machine under discussion
they consult thelr records to find the nearest
thing to the required machine which they have
manufactured in the past. Having located as
nearly as possible a similar plece of apparatus
the necessary variations are determined by
careful study and then the sales engineer
consults with the customer's engineer. Some-
times, before a definite declision can be made,
the sale completed, contract signed, and an
order placed, all three will have to discuss
the mmtter again as the customer's engineer
may not be satisfied with the proposals made
by the vendor's engineers. TIn some cases this
process consumes months.

Materials required to fill the orders received
under this classiflcation are very costly and
are not stocked in anticipation of future orders
with the possible exception of some smaller
items such as hardware which may be used in any
one of a number of different types of apparatus.
Even in the case of hardware very often bolts,
nuts, and studs, are made only as required since
in each plece of aspparatus they must undergo
different steam pressures, different degrees of
heat and different weather conditions if located
on an exposed surface.

Reducing the differences between these two major
classes of orders to simple languege for purposes of future
reference we can say that class (a) represents stock appara-
tus, for general sale and consumption, and class (b) repre-
sénta "as required" apparatus which must be manufactured

exactly to specifications established by the customer.
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B. The Wheels Set in Motion.

In a large organizatlon such as that observed by
the writer, there are many plants composed of various divi-
sions. Each division specializes in a certain fileld. Some
divisions of a plant are apparatus divisions which produce
completed apparatus ready for delivery to the customer while
other divisions are contributing divisions which manufacture
only component parts required by apparatus divisions. The
various plants are spread across the nation. However, there
is a central office through which 2ll incoming orders must
pass. Here the order 1s recorded and then sent out to that
plant in which is located the division speclalizing in the
particular product called for on the order. Incicentally
each plant in turn has & central of fice through which all
orders must pass and here again the same process 1s repested.
The order 1is received, the required number of coples are
duplicated and fanned out to the division which is to pro-
duce the 1tems required to fill the order.

There may be district offices located throughout
the nation at points considered best sulted to the attain-
ment of business and working out of these offlices are the
speclislists or sales engineers. They are the men who con-
tact the customer directly and who are best qualified to find
a solution to the customer's needs and problems. Even though
a specialist may know exactly which plant and which division
within a plant will fill his order and even though he may
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have consulted at length with engineers from that particular
division before finally offering the customer a proposition

which culminated in a sale his order must follow the proce-

dure out 1lined in the preceding paragraph.

The natural reaction to such & system frequently
is the feeling that in general it 1is too complicated end ex-
pensive. It 1s a problem that 1s far reaching and cannot be
properly discussed at this particular time but we will take
it up later at greater length under the heading "Present
Trends in Production Orgenizastion."

When an order is received by a plant mailing de-
partment, it 1s sent to the receiving and shipping department.
This is the first step in "starting the wheels moving" with-
in a particular plant. Here are duplicated a sufficient num-
ber of coples to accommodate all those who are to work on the
order. A standard requlsition form is used, a typical copy
of which is illustrated under Exhibit, Page 8. The various
coples are fanned out or distributed as shown in Exhibit 2,
Page 14. The shipping department copy remainsg in an unfilled
order file until the apparatus is shipped at which time
notification is sent to central records where the order is
stamped "comple ted.™

One may very often hear or read of all operations
and personnel engaged in manufacturing as production opera=-
tions or productioh workers. We wlsh to draw a line between

the group bearing the responsibility for seeing that a cus-
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tomer's order 1s satisfactorily filled according to schedule
and the group sactually bearing the responsibllity of physi-
cally machining and assembling the apparatus necessary to
£111 an order. The first group is known as the production
group. Members of this group are all office or what is
commonly known as "white collar" workers. They are paid on
the basls of a weekly salary. The second group 1s strictly
a manufacturing group composed of three main classes: fore-
men, machine operators, and assemblers. The foremen are on
salary and the majority of workmen are on piece work. This
latter group is responsible for the physical work connected
with the menufacture of an item once the production group
has provided the necessary tools and materials. The produc=
tion group must provide the manufacturing group with every-
thing necessary to bulld the apparatus. This means that they
must provide plece work papers, blueprints, and schedules as
well as the tools and materials enumerated above.

The production department 1s organized 2as shown in
Exhibit 3 (Page 16). It is the production supervisor's duty
to see that the entire group operates efficiently and to s=o
direct the operations of the department that each individual
performs his or her work satisfactorily. Thils is nothing
more or less than is required of a supervisor in any busi-
ness. It 1s but one of his many dutles for which he is di-
rectly responsible to the division superintendent and in

some matters dlrectly to the home office where the top men
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of the production department are located. As one example he
is responsible to the home office for inventory control and
it i1s from the same place that he recelves the various pro-
duction policies to be put into effect.

One may immediately inquire "Why isn't the divi-
sion superintendent the last word on all matters?" It is a
.good question but the answer should be taken up later in the
discussion of "Decentralization" in the reference to present
trends in production organization.

The production supervisor also handles all labor
grievances and problems providing the section leaders in his
department have been unable to deal satisfactorily with the
union representatives presenting grievances. This is a phase
of his work which must be handled very carefully in order to
avoid labor difficulties which could easily impalr the satis-
factory operation of hils department.

He must know at all times the exact percentage per-
formance on all requisitions receilved by his department.

This is accomplished by periodic checks which show the number
of requisitions shipped (See Exhibit 4, Page 18) as original-
ly promised, the number which have been extended once, twice,
or more times. This check is made by each section leader and
indicates the performance of each production foilower under
his jurisdiction. It also indicates when a certain line is
not performing satisfactorily. It 1s a barometer or yard

stick of performance which is simple, 1s presented in chart
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EXHIBIT S COMPARISON BETWEEN BUDGETED OUTPUT AND ACTUAL OUTPUT.
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form and permits difficulties to be quickly brought to atten-
tion so that prompt action may be taken to remove them imme-
diately. In a similar menner the supervisor keeps his finger
on the pulse of the business by various checks supplied by
his section leaders and in each case these checks are reduced
to chart form. For example the estimated production over a
six-month period is charted and then each month over that
same period actual production as proved by billing figures
supplied by the accounting department is also charted. Budg-
eted direct and indirect labor are charted and then actual
labor expense is plotted monthly in contrast to the budgeted
figures. (Refer to Exhibits 5 and 6, Pages 20,21). The super
visor must handle complaints from the fleld and be ever

ready to supply his personnel with the added pressure neces-
sary to get a job done when they have exhausted thelr re-
sources in an effort to overcome the difficulty encountered.
There are many other details which the supervisor must hane
dle. We have mentioned here only & few, those which are
general but which actually control the productlon performance.
Actually a treatise could be written on requisite attributes
of a good supervisor in any line of business. Later on in
Chapter VII we will discuss the supervisor and section leader
et greater length. The production supervisor is the func-
tional head of and the one responsible for the production
output. The responsibility 1s a great one because upon the

production performance depends the future business, for
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broken delivery promises or poor quality can have but one re-
sult, an incresse 1in business for competitors.

The asslistant supervisor aids the supervisor in all
his duties and in particular deals directly with the section
leaders who are responsible for the performance of their
various lines of apparatus.

The title, section leader, 1s synonomous with that
of "foreman" but distinguishes one as leader of an office
group whereas the title of foreman distinguishes one as s
leader of a factory group actually engaged in physically
manufacturing a line of apparatus.

The productlon section leader must answer for the
production performance of his group. He deals directly with
the production followers, order clerks, typlsts, and filing
clerks in his section. Their problems are his problems
whether 1t be a hold-up which they cannot overcome or a labor
grievance. He must know how the work should be done, must
give clear, simple instructions which can be readily under-
stood and he must give help whenever and wherever it is
needed. He must judge correctly the capabilities of an em-
ployee and either retain or remove the employee according to
these capabilities. Also he must qulckly recognize when he
cannot sclve a problem fast enough to insure required produc-
tion and then take his problem to his supervisor in order to
obtain additional pressure or influence necessary. He must

establish & system of regular but simple checks which show
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him how his particular line is performing.

Next In line is the productlion follower. As the
new requlsitions are received they are assigned according to
type of apparatus to the production follower. Once a requi=-
sition 1s received it becomes and remains his responsibility
until the apparatus called for on the requisition has been
buillt, tested and shipped. The actual duties of a prdduc-
tion follower will be taken up in detail under the heading
of "Production Following."

A special section is set up to handle all orders
placed with vendors. Here the sectlon leader has the respon-
8ibility of handling all transactions with firms from which
component parts are purchased. 1In addition to obtaining
materials on time to meet production schedules, quotations
end bids must be obtained before placing orders so that bene-
fit of discounts, price breaks, and lower prices may be real-
ized. Added to this 1is the hendling of all rejections on
vendors! material. He must know where to buy quickly and at
the lowest price.

Next there 1s the position of stock supervisor.
This position, although bearing the title of "Supervisor" is
equivalent to that of "Section Leader." This leader is re-
sponsible both for a group of office personnel and the stock-
keepers and general stock help in the factory. He is respon-
sible for expediting 211 component parts ordered from contri-
buting divisions located in the same plant, for receiving

and storing all materials, both from contributing divisions
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and outslde vendors, and for _servicing the manufacturing de-:
partment with all materials and parts necessary to build ap-
paratus. One may wonder why this partlcular phase of the
work 1s included under the heading of production. This is so
because the production department is responsible for:

l. Inventory Control

2. Expediting Parts to Meet Schedules

3. Providing Manufacturing with All Materials

Necessary to Bulld
4, I.M.E. (Indirect Manufacturing Expense)
The stock men are day workers and are
paid on a weekly salary basis which is
classified as indirect manufacturing
expense.

The process carried out once an order is received
in the production department is as follows, First, it is
assigned to & production follower. It is scanned to see if
the apparatus called for is standard or special. If standard
the order is normally shipped from warehouse stock on date
requested. A stock requisition may then be started to re-
plenish warehouse supply. If it is an order for an off stand-
ard or special plece of apparatus to be made to customer's
requirements, copies of the requisilition are sent to the engi-
neering and drafting departments. These departments in turn
process the order and 1issue necessary papers to the planning
department so that they 1ln turn can perform the functions re-
quired to get the order into production on schedule. Through
all these steps 1t 1is the responsibility of production to
see that each department Involved carries out 1ts duties

quickly so that requirements are known and scheduling and
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ordering can be started. Exhibit 7 on page 26 shows path
requlsition travels from the time it is first received in the
production department untll 1t 1s ready for ordering of com=-
ponent parts necessary to make requilred apparatus.

What takes place from this point on will be covered
in subsequent chapters on "Production Following" and "Order-
ing of Materials."

2. Exhibit 7 indicates that an order must pass through
engineering, drafting and planning before the production
department can proceed to take further steps in the direction
of 1its ultimate goal, shipment of the apparatus on the cus-
tomer's requested delivery date.

The engineering department is organized basically
in the same manner as the production department inasmuch as
certain lines of apparatus are assigned to certaln engineers,
In other words, just as the section leaders in production
specialize in certain lines so do the engineers specilalize in
certain lines. When an order for a transformer is received
it always goes to those engineers specializing in transform-
ers. We will use this example to outline briefly what takes
place in the engineering, drafting, and planning departments.

The englneer considers caréfully the requirements
contained in the requisition to determine whether the appara-
tus in question 1s the same or simllar to any of the specifi-
cations which are ordinarily menufactured or whether it is a

very special machine. The decislon 1s based on the engineers
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knowledge of transformers and reference to records which show
what has been manufactured previously.

a) If it is a strictly special item a new drawing list
number (DI.) 18 assigned, the various components
determined and the requirements are passed on to
the drafting department for new drawings to be
issued.

b) 1If it 1= baslcally the same as a machine manufactured
previously the drawing list of that machine 1is assign-
ed and the variations are noted. Thils information
then passes on to the drafting department.

In many cases the production department recelves
what is known as & "proposition" before an order has actual-
ly been obtained. Under these circumstances some of the pre-
liminary work outlined above is actually performed in ad-
vance. The purpose of the "proposition™ is to determine
whether

a) The customer's requirements can be met.

b) The required apparatus can be manufactured at a
profit.

¢) The delivery time required can be met.

These questions must be answered to the customer's satisfac-
tion before he will actually place the order.

3. In the drafting department each draftsman 1is as-
signed a certain line of apparatus. When requirements for a
transformer are recelved from the engineering department
they are given to the man specializing in that particular
line. The draftsman then proceeds to make any new drawings
required and to declde what component parts shall be used

for & new sub-assembly. These declsions are based on the
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draftsman's knowledge and on the information contained in
the various catalogs at his disposal. 1In many instances it
is a decision made only after consultation with the methods
planning department. The planning department decides wheth-
er or not a component part can be successfully manufactured
within the plant by a contributing division or within the
apparatus division itself.

When the draftsman has completed his work the re-
sults pass to a sectlon of the drafting depertment known as
the material 1list section. Here lists of component parts
known as material lists are typed up to cover requirements
of new drawings. Master coples of old prints are taken
from the material list flle and duplicated. These are
then combined to show a complete set of component parts
required to build the apparatus and copies are mailed out
to all those concerned such as the production and manufactunr
ing departments.

4. The planning department 1s divided into two sec-

tions

a) Methods planning

b) Wage rate planning
In many cases the work of one overlaps that of the other.
However, upon receipt of requirements from the drafting de-
partment the planning men go to work to determine which parts
will be made in the apparatus division and which in contrib-
uting divisions. This decision 1s based on the knowledge of
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materials and machinery, which division is best set up to
manufacture the required parts, and by referring to records
of similar parts previously manufactured. This group must
also decide on and order new tools. All this must be done
according to a schedule in order to meet delivery require-
ments. This is known as the methods group.

Next there 1s the wage rate group which, again re-
lying on knowledge of machine operation, previous jobs with
similer operations and through reference to records of simi-
lar work previously performed, establishes piece work prices
for each operation to be performed in the manufacture of a
new part. In the case where a component part 1s one which
has been previously manufactured, it 1s simply a matter of
using prices previously established. In some cases the
wage rate group makes a time study of a job. This latter
operation 1s an Important one because a poor time study may
easlly cause dissatisfaction on the part of operators and by
bringing about & labor case, make 1t necessary to restudy an
entire price structure for certain types of operations.

5. The paper flow necessary to set the manufacturing
process in motion 1s a complicated affair. As in meny other
lines of business unless it 1s watched carefully, Jobs stop
and we must be ever on the watch to determine if we can elim
inate any of the paper in use and still obtain the desired
movement. Care must be taken that unnecessary pieces of pa-

per do not creep into the system to add to the detail and
increase the time required to process an order. The larger
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the organization and the more 1t is spread out as evidenced
in Exhibit 2, Page 14, the greater the amount of paper re-
guired and the more often duplicate sets of records must be
meinteined. WNaturally this adds, sometimes in no smsll de-
gree, to the overall cost of production and manufacture.

It is not an item to be lightly regarded. We must always
aim at handling the fewest possible number of papers in the
shortest possible time in order to reduce the production and
manufacturing cycles to the shortest time possible. This
enables us to better meet competition thereby increasing the
volume of output and also tends toward lower prices or in-
creased margin or both. Thils viewpoint is not based on con-
jecture but on actual experience.

Consider Exhibit 8, Page 31, which shows the pileces
of paper generated up to the point where meterials are or-
dered. From that point on the paper generated will be con-
sidered in ChapterIIT under the heading of "Ordering" since
it all emanates from the operation of ordering and is prin-
clpally concerned with that operatlon.

In Exhibit 8 the "Order Clerk" and "The Tag Sec-
tion" are in line with the "Production Follower" because
each is an Integral part of and under the jurisdiction of the
production department. The "Blueprint and Material List"
section is in line with the drafting department because it is
a part of that department and "Methods Planning" and "Wage

Rate Planning™ are in line with each other becsuse together
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they comprise the planning department.

Since the requisition or ader 1s the first plece of
paper to appear, it is used as a starting polint and each step
in the process 1s listed indicating the generation and flow
of the paper necessary to bring an order from the time of its
- 4nitial receipt up to the point where the order clerk has or-
dered the materials necessary to bulld and all those con-
cerned, other than expeditors (Chap. V), have been provided
with all the papers necessary to bulld and test.

1. The Requlsition - the customer's order - moves from
the production department to the englneering department.

a) Engineers declide what apparetus will
111 requirements of the requisition
and issue a set of "Manufacturing In-
structions"known as an M.I. These
instruetions indicate what the drawing
number of the machine will be and what-
ever other requirements are necessary.

2. The next is a twofold movement - Engineering returns the
requisition and three copies of the manufacturing in-
structions to the production follower. Three coples of
the manufacturing instructions are necessary for the
production follower because he requires

a) One for his own file

b) One for the wage rate planning sections
in order to have prices established on
new operations. This copy must be pessed
on by wage rate to the tag section to
have plece work papers made for new opera-
tions. The plece work papers are then
sent to the manufacturing department.

(Note: Pilece work papers show the drawing
number, operations, work stations, and prices
per operation. When an operation is completed
the plece work slip is punched by an inspector
indicating the operator has completed the work
and then goes to the foremean and from the fore-
man to the payroll clerk to form the basls for
the weekly factory payroll.)
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¢c) One for the tag department to have pilece
work papers made up &% once on those opera-
tions already having previously established
prices. From the manufacturing instructions
the tag section makes up three coples of a
test card showing the drawing number, requi-
sition number, serial number, and production
order number of the apparatus. These coples
are sent to the manufacturing department.

Secondly a copy of the manufacturing instructions is sent
to the drafting department.

The drafting department following the instructions makes
drawings for new parts and sends them to the methods
planning group.

The methods planning group decides what tools will be re-
quired, where parts will be manufactured. (This group
also orders the tools and 1s responsible for obtalining
them in time to meet production requirements.) This in-
formation is entered on the blueprints or tracings. This
is eccomplished by using a code as follows: Each compo-
nent part manufacturing area is represented by a symbol.
These symbols are entered opposite each part in the draw-
ing legend. E.g. 222-50-2-49 would indicate Department
222 would start a job and it would then move successively
to Departments 50 and 2 for additional operations and
finally to Department 49 where it would be sssembled into
a pilece of apparatus as a component part. The planning
department then returns the blueprints and manufacturing
instructions to the drafting department.

These papers next pass into the blueprint and material

list section of the drafting department but before taking
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up the next step in the process 1t 1s necessary to de-
scribe a material 1list as we will run into the term
frequently as we proceed.

The manufecturing instructions mentioned in
section (&) of step 1 list the drawing number of the
apparatus and the drawing numbers of the sub-assemblles
which are component parts of the apparatus. A material
list is necessary for each of these sub-assemblies and
any sub-assemblies which are in turn component parts of
the sub-sssemblies on the manufacturing instructions.
The material 1ists are lists of the component parts of
the various sub-assemblles required to build the sppara-
tus. Each time 2 new drawing 1s lssued a master copy of
its component parts is typed and filed in the blueprint
and material list section.

Returning now to the point where the blueprints
and manufacturing instructions have reached the material
list section we find the following takes place.

a) The master copies of all previously existing
material 1lists are removed from the files and
combined into one set of papers.

b) New master copies of material lists are typed
for 211 new drawings.

¢) These new master coples are added to those in
(b) and the whole is labeled as an ML (that is
a complete 1list of all component parts).

d) Also copies of all new prints are sent to the
manufacturing department so that they will be on
hand in time for machining and assembly - all
previously existling prints are already on file
In the manufacturing department.



6.

7.

8.

36

The material list is then sent to the production follow-
er who is thus Informed his requisition is ready for or-
dering. The production follower enters on the upper
right hand corner the date he will require materials in
order to assemble and meet delivery promise. A P.0O. or
production order number is then assigned which will iden-
tify the order easily during the ordering and building
period. The master material 1ist then passes on to the
order clerk. ‘

The order clerk places orders for all materials not on
hand, placing a check mark (') opposite each item or-
dered and 0.H. (on hand) opposite each item already in
stock.

The master material list then moves back to the material
list section of the drafting department where three cop-
ies are duplicated from the master copy.

a) The master copy 1s then refiled in the
material 1list section.

b) The duplicate coples are sent to the
production follower.

The production follower next:

a) Files one copy with his requisition in order
that he may know all the requirements of the
Job and keep up to date on the progress of
the parts required.

b) Sends one copy to the wage rate planning
group to have piece work prices set on new
operations on component parts.

l. This copy 1s then sent to the tag
section to have piece work papers issued.
These plece work papers in turn are sent
to the manufacturing group in the factory
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to cover payments for the work performed .
in manufacturing the apparatus.

Sends one copy to the stock department se that
stock men may accumulate and deliver parts to
manufacturing according to schedule set for
assembling machlne. Also the stock department
checks the parts celled for on each material
list against the stock on hand and if any 1s
missing a shortage sheet (a standard form) is
issued to the production follower so that he
may take the necessary actlon to obtain the
missing parts.

9. When the apparatus has been bullt and tested, the test

cards are stamped showing apparatus has passed test and

they move on as follows:

a)

b)

One copy is attached to the apparatus and
moves with it to the shipping department.

Two coples are returned to the production
follower to close out his requisition and he
in turn sends:

1. One copy to the engineering department
where 1t is filed.

2. The second to the shipping department
where 1t is compared with the copy on
the apparatus and it 1s then used to
close out shipping department copy of
requisition.

8. At this time the Rroduction follower
also makes out a "stocking sheet™
showling the quantity, serial, and
type of epparatus. This sheet 1s
sent with the test card to the
shipping department.

A study of Exhibit 8 plus the run down enumerating the

generation of the varilous pleces of paper and the reasons

for thelir generation readlly emphaslizes the complex op-

erations necessary 1n order to reach the point where
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materials can be ordered and expedited. It also demon-
strates the care that must be taken

a) To have the most minute detall correct.

b) To avoid the addition of any more pileces of peper.,

¢) To constantly search for worthwhile short cuts
and elimination of paper.

The salaries of the clerical help required to make, han-
dle, and file the paper 1s a large indlrect manufacturing
expense 1ltem when we stop and consider that under present
union rates, the lowest salary is over forty dollars per
week. Thils amounts, at the minimum, to more than two
thousand dollars per person per year.

The origin of an order, the general organization
of the production department, its relation to the engi-
neering, drafting, and planning departments as well as
the paper work system necessary to start an order on its
way to completion have been covered and thus far it is
evident that a great amount of work and expense 1s un-
avoidable in the flelds of apparatus manufacturing such
as that of steam turblnes and transformers, to name only
two examples, in order to set all the necessary wheels in
motion. Yet this represents only part of the detall and
work necessary to actually engineer and build such a
plece of apparatus. Not the least important of the other
phases of production work 1s that of ordering materials

which will be the next functlion considered.
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CHAPTER III
ORDERING OF MATERIALS

This chapter presents the writer's observation of
some of the methods of ordering used by one of the largest
national manufacturers of electrical apparatus. It must be
borne in mind, however, that methods varwaith local con-
ditions. For example, the application within one company may
vary from plant to plant. It is true also that the applica-
tion varies between companies operating in the same fileld.
It 1is felt, however, that the case observed does serve to
11lustrate some of the basic principles and methods used to=-
day as well as certalin requisites necessary for any good
ordering system.

A. Efficient and Economical Ordering.

It 1s necessary to bring special attentlon to bear
regarding the ordering of materials even though it is but ore
of the functions of a production system, because it 1is an
operation which has a very lmportant bearing on the end res-
sult, namely, the profit to be obtained from the manufacture
and sale of apparatus. It 1s possible to have all other de-
partments function satisfactorily and yet lose either profits
and orders or both if the ordering is poor. This 1s -true be-
cause unwise ordering can increase inventories to the point
where the turnover is low wlth the result that a large per-
centage of invested capital 1s not working end therefore not

earning. See Exhibit 9, Page 39. On the other hand, faillure
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failure to order in sufficlently large quantitles or fail- -
ure to order soon enough may ﬁause delays which iIncrease the
overall manufacturing cycle and by so doing cause a loss of
business to competitors who can manufacture end ship quickly
enough to satisfy customers.
| The responsibility for efficient ordering rests
with the productlon department and thereln lies the greatest
single responsiblility of any department 1n relation to inven-
tory control. This 1s extremely important because proper in-
ventofy control can determine whether a business is to oper-
ate at a profit or & loss. Stockplles which do not undergo
a frequent turnover not only indlcate an investment which is
not working but they also représent an investment upon which
it 1s necessary to continue paying taxes without receiving
any return.

A main objective is to order in such 2 manner as
to always have enough material on hand to cover current re-
quirements and to do so in such & way that the maximum turn-
over 1s obtained. When this is accomplished proper invento-
ry control will of necesslity be realized. Two very important
factors involved in proper ordering are:

l. When to order
2. Economical ordering

Let us consider each in turn.

2) Materials should not be ordered so far
in advence that they will be on the
premises waiting to be used long before
they are needed.
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b) Materials shall be on hand only in time

for use plus a two weeks safety factor.

When placing an order, delivery should be

scheduled two weeks in advance of actual

need in order to take care of any delay

in dellvery which may occur.
This brings us to the problem of correctly determining when
to order. This problem necessitates a decision as to how
far in advance of the shippling date of completed apparatus
the component parts of said apparatus should be ordered.
There 2re several factors which can be arranged in a basic
formula which will provide the desired answer.

No. of Weeks

Assembly time 4
Safety factor 2
Item must be rec'd. ~ 6 in advance of shipping date
Time to obtain 18

24 in advance of shipping date
The number of weeks represented are not constant but vary
with type of item. For example,
a2) Raw material from outside vendor
b) Finished part from outside vendor ready, when
received, for final assembly
¢) Intermally menufactured parts
Assembly time is a factor which can be closely controlled
since 1t takes place within one's own shop. The safety fac-
tor is included to take care of unforeseen delay in delivery
which may arise. However, this element must be watched be-
cause frequently the inclinatlon is to insure against meny
contingencies. If allowed to go unchecked it will inevitably

lead to large inventories which are synonymous with an un-

healthy condition. Although general rules can be established
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and a basic formula put into operation, the actual perform-
ence of the ordering function is unfortunately not always a
routine operation. One of the objectives of & good ordering
system should be to make ordering a routine function. How-
ever, 28 1n all forms of business, exceptions exist. In some
types of business and in the type of manufacturing which we
are discussing, the exceptions are many. Let us consider =a

few of them in relation to three major divisions of material.

(a) Raw materials from outside vendors
(b) Finished parts from outside vendors
(¢) Internally manufactured parts

When ordering types (&) and (b) we encounter the matter of
"price breaks." Here the two very important factors of main-
taining low inventories and substantlal reduction in cost
when purchasing quantity lots must be taken into considera-
tion. Consequently, the need for good judgment is essential
when establishing a good ordering procedure. Every effort
must be employed to derive the greatest benefit from both
factors. Consideration given to type (c¢) parts ordered from
contributing divisions of the company must be just as care-
ful as that given to parts ordered from outside vendors. 1In
the case of some items even greater consideration must be
given because poor ordering may set up a far reaching chain
reaction within the company which will be detrimental not
only to the apparatus division doing the ordering but also
to other apparatus divisions ordering materials from the
same contributing divisions. To 1llustrate:

a) An apparatus division engaged in the
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manufacture of transformers may issue a
schedule for core leg reguirements which
will require the contributing division to

l. Order large quantities of steel
from outside vendors.

2. 1Increase the labor load in order

to turn out the quantitles required

at the time scheduled.
Half way through thils program the apparatus division may dis-
cover the schedule of requirements issued to the contributing
division was too heavy and immediately, before any more is
to be invested in an Inventory which cannot be moved quickly,
a cancellation of the balance of the schedule is issued.

The result is very unsatisfactory because,

8) The contributing division is left with a
statis inventory of steel.

b) The labor load must be reduced at once.

Later when apparatus requirements increase agein and new or-
ders are placed, parts cannot be obtained as quickly as need-
ed to meet requirements because the labor loed must be in-
creased and trained before the required output can be met.
Unfortunately, this example 1s not one which is rare end in-
frequent but it 1s.one which may ocecur over and over so that
the contributing division is ever in a process of labor fluec-
tuation on one hand and ever 1in an unheelthy inventory con-
dition on the other hand. Added to this is the fact that tle
fluctuation of the labor load affects the requirements of
other epparatus divisions which order parts from the same

contributing division. Another example of poor ordering




45

8t1ll more far reaching in its effects is that found in the -
case of copper wire. 1In this instance, the contributing di-
vision obtains the raw meterial (bull ring) not from an out-
slde vendor but from a second contributing division located
in another plant hundreds of mlles away. Here, poor order-
ing affects not only the labor load within one plant but
also the labor load and inventory of a second plant which
contributes not only to one plant but to all the plants of
the company.

1. The Order Clerk

Experience indicates that many persons have the
mistaken 1dea that almost any individual can satisfactorily
carry out the duties of an order clerk. This could be true
only if the ordering function were strlctly routine. Unfor-
tunately this is not true. Consequently, an order clerk must
be one who has the ablility to do more than merely issue or-
ders in a routine manner day in and day out.

Chapter II described how orders originated, specieal
and standard 1ltems, the processing of a requisition through
Engineering, Drafting, and Planning and its ultimate return
to the production department and the order clerk. Let us
now consider what happens when the order clerk receives a
requisition for ordering of component parts of a plece of
apparatus.

The requisition as represented by the material 1list

shows each part requlred for final assembly. These parts are
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arranged in groups called sub-assemblles. The order clerk
must perform the following functlions:

a) He must check each item on the material list
against its respective order card.

1. If an item 1s shown on the order card
as a "standard" item he records "on
hand" opposite that item on the material
liﬂt.

2., If an item 1s shown on its respective
order card as a "apecial" item, he must
enter the date, quantity required, and
the date required on the order card.

The cards covering those items to be
ordered are held one side until he has
checked each item called for on the
material 1ist. The order cards covering
standard 1ltems are given to a file clerk
for refiling.

b) His next step is to

1., Return master copy of materilal list to
material 1list section for required number
of copies to be duplicated.

2. Send order cards covering items to be or-
dered to order typlst who 1s located in
purchasing section where all outside
vendor items are expedited.

8. The order typist makes the required
number of copies in & fanfold ar-
rangement and mails internal orders to:

1) Expediting group located in
stock department.

2) Contributing department.
and outside vendor orders to:

1) Outside vendor.

2) Purchasing department expediting
group.

The typist stamps on each order card
the date the order was typed.
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If we consider these steps quickly without pausing to give
the matter careful thought it would appear that the order
clerk has only to follow certain established steps in order
to do a god job of ordering. Such an assumption is very
misleading. In the process of performing the routine duties
outlined the order clerk must perform other functions which
are most essentlal to good ordering. These additional funce
tions are many and the principel ones he i1s called upon to
perform are as followa:

a) Exercise of good judgment in all phases of the
ordering procedure,

b) Order and schedule all parts in relation to their
requirements relative to shipment of completed
apparatus .

c) Obtain and maintaln materials in inventory et
lowest possible cost.

d) Maintain smallest possible opersating inventory.

e) Wateh carefully inventory balances on hand.

f) Be careful to note and provide for any special
requisition which may come along which will
place a heavy drain on standard stock inventories.

g) Be careful to cancel, reduce or extend delivery
dates when inventories begin to build up.

h) Change minimum and maximum requirements on order
cards as Increases and decreases in needs take place.

1) Change "specilal" items to "standard" items when
order card reflects increased usage and change
"standard" to "special®™ when order card shows
decreased usage.

J) Determine stock order quantities.

In order to properly perform these functions, the order clerk

mist have an accurate knowledge of what must be done in order
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to come up with the correct answers. To 1llustrate, let us

consider some of these factors arnd wlat constitutes their

proper determination.

a)

b)

c)

Ordering and scheduling of parts in relation to
their requirements relative to the shipment of
completed apparatus. This iInvolves determination
of requirements in terms of quantity and time.
The time structure is the procurement and menu-
facturing cycle and each item must be scheduled
to 1ts proper place within the cycle. The
scheduling cycle must be expressed in weeks or
months for each type of apparatus. Each com-
ponent rsw material item must be assigned its
proper place in the apparatus schedule. The
shipping date 1s the base and each item is
required a definite length of time in advance
of completed spparatus shipping date.

Manufacturing cycles are very Important and
the order clerk, although supplied with in-
formation pertinent to these cycles, must be
familiayr with them and know how to use them
correctly.

Obtain and maintain an inventory at lowest
possible cost.

Maintein smallest possible operating inventory.

These two functions can be consldered together
because they are sc closely related. If properly
executed they lead directly to the establishment
of a correct inventory flow, a malin objective in
all types of business.

Having esteblished a time cycle, the order clerk
mist adhere to that c¢ycle in determining when
material is to be ordered and receilved and must
use it also when deciding which minimmm quantities
rmigt be on hand and on order to provide safe but
not excessive coverage. This involves not only
the problem of how many pounds or pleces to
recelve at one time but alsc the question of how
to beneflt most by ordering in economical lots.
When lot quantities are ordered every endeavor
must be made to have the vendor deliver in portions
of the total as required by established shipping
schedules of the end product. To 1llustrate
briefly:
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Quantity to be ordered
Rate required
Schedule delivery at

12,000 pes.
2,000 pes. weekly
2,000 pcs. weekly

In this way a flow of inventory 1s established
which most nearly approaches the actual output

of finished epparatus and therefore, the in-
ventory turnover is increaesed. This naturally
brings the greatest return on the investment made.

Determine stock order quantities.

This problem is very important because when
ordering stock items an investment is made

based sclely on the amount of business we
anticipate will be done in the next three,

8ix, or twelve months. It 1s a definite gamble.
It i1s not the same as in the case of specilal
parts where it is known there are requirements
for all quantitles ordered. This function
requlires most careful consideration of those
factors which lend the closest control over this
type of inventory such as:

Anticipated Usage

Procurement Time

Protective Btock

Maximum and Minimum Order Quantities
Design Status

Direct and Indirect Costs

In carrying out this function, the problem of
ordering economical lots is encountered. The
question 1s whether definite quantities, worked
out by formmla, should be adhered to or econ-
omical lots involving larger quantities should
be ordered. Baslc formulas can be used to
determine economical lots but their application
cannot be arbitrary. The order clerk must also
use good judgment.

A good order clerk therefore must be one who not merely per-

forms routine paper work functions well but one who,

a)

b)

c)

Knows the objectives of the ordering functlon.

Is aware of all factors sffecting the ordering
function.

Clearly understands all factors involved.
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d) Follows a definite systematlc plan in the
performance of all functions.

e) Exerclises good judgment in all phases of
the job.

Considerable stress hes been placed on the topics of ordering
end the order clerk because they occupy a key position in re-
lation to the success of a busliness and because they are def-
initely the responsibillity of the production department.
Therefore, since they play such a vital part in the success-
ful operation of the production department and the overall
healthy condition of the business, it 1s necessary to super-
vise this work carefully. Experience has proven that unlim-
ited ordering privileges must not be grented. Definite re-
strictions must be set up end enforced. All orders in excess
of a certain amount must be approved by the Immediate super-
visor. All orders in excess of six-months reguirements must
be approved by the division inventory control supervisor. Un-
fortunately, the writer has only too often observed inventory
control supervisors who were merely statistics clerks in-
vested with a tiltle who devote most of their time to drawing
up charts and keeping stock usage records.

B. Present Trends in Ordering Systems.

The preceding paragrephs have shown the importance
of the relationship between ordering and inventory control,
the requisites of a good order clerk and the result, good or
bad, which his work has on good inventory control. From this
it follows that there 1s a direct effect exerted on the abll-
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ity of an orgasnization to meet delivery promises on & prof-
itable basis. This means also the abllity to surpass or to
at least meet on equal footing, competitors in the same field.

However, the objectives of good ordering cannot be
adequately.realized regardless of the abllity of the order
clerk if a basically sound ordering system is lacking.

Therefore, let us next consider the two major sys-
tems observed in operation by the writer. They must be con-
sidered in a general way becsuse each plant and each divisiom
within a plant has different problems and must operate under
different local conditlons. Variations in detells of neces-
sity exist. The fact that two major systems exist raises
the question "Why two systems in operation?" The answer is
simply that experience has finally brought horme the very gresat
importance of inventory control and as a result methods which
have been in use for many years are now considered inadequate
to supply the desired degree of control. The transition to
new and what are believed to be Ilmproved methods 1s in its
early stages. The new system must prove its basic worth be=
fore 1t 1s adopted for general use. The two systems are
known as the present or old system and the new or peg board
system. For purposes of further discussion they will be re-
ferred to as old and new systems.

1. The 0l1d System.

In ordering, regardless of method used, each item

is classified 1n one of two categories:
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a) Standard
b) Special

Under thls system each time a customer's requisition for ap=-
paratus 1is received, a completely new set of papers (Material
List) is issued. The order clerk then proceeds to automatie-
cally order all special items and to check all standard items
as on hand. Order cards are mailntained only on those items
classifled as standard. The classification as standerd is
based on individual knowledge and inaccurate records of past
usage and Increases 1in rates are taken care of only in a hsap-
hazard menner. In some ceges a particularly large requisi-
tion 1s considered and rate increases are reflected on the
order cards. However, some items are always overliooked.
Standard stock supplies are supposed to be controlled by the
factors shown on the order card (refer to Exhibit 11, Page53).
The main contrel 1s through the determination of maximum and
minimum quantities or order polnts. When a minimm allowable
on hand quantity is reached a new order 1s issued to bring
the stock up to the maximum allowable on hand quantity. The
minimum is equivalent to time necessary to replenish stock.
This includes ordering time, procurement time and a safety
factor called protective stock (see Exhibit 11, Page 53).
These points of information can be satisfactorlly determined
under the old system. The next important factor is that of
order point quantity. This 1s equlvalent to the number of
weeks times the anticipated consumption rate. The element

of anticipated consumption is too often based on past usage
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rather than on sales estimates and backlog of unfilled or-
ders. When the stock on hand and on order reaches the or-
der point quantity a new order is issued. The stock on hand
1s determined by having the stock department take periodic
physical inventories.

This briefly is a genersl outline of the old sys-
tem. There are some variations due to local conditions and
in scme cases closer control has been achieved by certain
changes 1n this system. Sometimes Improved contrcl has been
obtained by giving speclal attention to the physical inven-
tory aspect and by accumulating and delivering materials to
manufacturing unit by unit as they are to be assembled. Self
service stock for assembly 1s not permitted on the manufac-
turing floor.

2. Peg Board Explosion System.

The peg board system 1s the result of the search
for an improved mechanical system of ordering. It 1s an at-
tempt to reduce ordering of standard parts to & more routine
operation. Under this system special parts continue to be
ordered only when required to fill existing customer requi-
sitions. The final objective is to control ordering to such
an extent that inventorles are aslways 1in a healthy condition.
It naturally follows that if the desired inventory control
is achieved, a smoother flow of materisls and an elimination
of stock delays along the manufacturing lines will follow.

Basically the system attempts to determine more



58

accurately standard material requirements by establishing
definite productlion rates in terms of completed units by in-
dividual types or models and by breaking down the units into
requirements for menufactured parts and purchased parts in-
cluding raw materials. Following this method & developed
want ls established for speclal perlods of time and each in-
dividual item 1s related to the sub-assembly or finished ap=-
paratus in which 1t 1s used. The term "speclal periods of
time" 1s used hecause an explosion or determination of indi-
vidual parts requirements 1s made perlodically. In one in-
stallation observed by the wrlter quarterly requirements are
determined and then each six weeks durlng the gquarter an ex-
plosion is made. Also, an explosion takes place whenever a
substantlal change in rate of finished apparatus occurs.
Study and experimentation with the system have indicated thst
it 1is best to operate on this basis. These periods can be
changed to accommodate special conditlions which may exist.
The "peg board" is developed from engineering doc-
uments and from this comes the prepared cata which furnishes
the basis for ordering. The engineering department in con-
junction with the production department determines all cur-
rent basic models. A basic model is one comprised of stand-
ard parts. From these basics many specials can be bullt be-
cause they require only a few speclal parts while the major-
ity of their components are standard. The standard parts

are ordered by the peg board system and the speclal parts
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are ordered only as requlired for each model using them. When
the basics have been determined the followlng takes place:

a) A sheet 1s set up for each line of apparatus
listing a1l basic model numbers in that line
(Exhibit 14 , Page 59). '

b) Next a sheet 1s set up for each basic model
listing all component parts and showing the
routing or source from which each part is
obtained. EXach baslc sheet 1s assigned a
number and a letter. The number indicates
the line of apparatus and the letter the
contributing department or source from which
part is obtained (Exhibit 15, Page 60).

¢) A third sheet 1s set up for each contributing
source. On this sheet is entered the name,
drawing number and total quantity of each
item required for all models for a six-week
period. The apparatus line code number and
contributing source code letter appear at
the top of this sheet. (Exhibit 16, Page 61).

Each sheet provides sufficient space to Insert requirements
as they arise., Every slx weeks requirements are "exploded."
This means all orders or commercial requirements on hand at
that tlme are entered and plotted. to arrive at a developed
want for each standard item for a slx-week period. For ex-
emple, there may be & requirement for twenty units of model
#5152. This model would be located on the master 1list of
basic models and a figure 20 would be entered opposite that
particular model number and under the six-week period being
covered. Then the sheet on which the component parts of this
particular model are listed would be consulted. This second
sheet shows the number cf pleces of each item required to
bulld one unit. Therefore, each of these unit quantities

would be multiplied by twenty, the number of units to be
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built, and the resulting fligure entered opposite its respec-
tive item. Thils sheet would 1Indicate by code number the
source of each item, for example, 15¢ (transformer part ob=-
talned from screw-machine division). The source sheet 1s
headed 15¢. Therefore, the next move would be to consult
sheet 15¢ and enter the required quantity of this item. Fram
this latter sheet would be determined all the parts necessary
to order from a glven source for the next six-week perilod.
Orders would then be placed accordingly. If the item in
question was a sub-assembly, the first breakdown would refer
to another sheet showing components of the sub-assembly and
this latter sheet would through routing code refer each com=
ponent to 1ts ultimate source sheet. 1In thls way every six
weeks' total requirements for all standard parts necessary
to build all baslic models on order for the following six-wedak
period are determined. Thils method permits easy explosion of
individual models into detall requirements. The ordering
section compares the developed want resulting from the peg
board explosion with stock on hand and on order and issues
new orders to cover the resulting deficlencies.

Inlthe treatment of the 0ld system of ordering it
was specifically mentioned that physical inventories were a
part of the system since it 1s essentlal to know the quantity
on hand before issulng new orders. Under the peg board sys-
tem accurate inventories are essential. Inventories are ob-

tained not by physically counting stock periodically but in
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an sutomatic manner by use of what 1s known a2s the "bin re-
serve" stock system. This system operates as follows:

a) A small white card is issued for each standard
stock 1tem. The card shows:

1) Identification of item

a, Name

b. Drawing number or size

c. Type of apparatus on which item
is used

2) Bin reserve quantity. This quantity is the
same a8 the quantity showing on the order
card as necessary to cover the replenish-
ment cycle.

b) These cards are sent to the stock department
where the quantity showing on the card is re-
moved from the general stock area and 1s placed
together with the card in a separate stock bin
in a locked area.

¢) Whenever an item 1s exhausted in the general
stock or assenbly area the stockman removes
the reserve quantity from the locked area and
places thls quantity 1n the general stock area.
At the same tlme the stock clerk records on the
card the date the reserve quantity was sent to
the general area and then sends the card to the
order clerk.

d) The order clerk refers to order card for any
decrease or increase 1in rate and lssues a new
order.

e) The order clerk records date and quantity or-
dered on card and returns 1t to stock depart-
ment and it 1s placed in open file by drawing
number or other identification where it remains
until new order 1s received. At that time re-
serve gquantity is removed from total received
and 1s again placed with card in locked area.

Experience has already proved that thls system, operated as
outlined, does provide the accurate "on hand" inventories

required for a good ordering system.
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Under this system the order clerk performs basical-
ly the same operations outlined under the "old or order poinmt"
system" 1n sub-topic one of this chapter. However, some of
the work that 1s part of the old system has been eliminated
while some new operations have been added. In the peg board
set-up 1t is not necessary when ordering for a new requisl-
tion to check every part required against the order cards.
Only the speclal parts must be checked for ordering. This
is accomplished by the control established over standard
stock by ordering to developed rates by means of the peg
board explosion system and by use of the bin reserve system
of physical inventory control. Standard stock in sufficient
quantities should be on hand at all times excluding of course
abnormal conditions encountered in obtaining stock from con=-
tributing divisions or outside vendors. The paper which
must be processed in ordering for a requisition consists of
the followlng:

a) A complete material 1ist just as in the old
system.

b) A "sepia" - a sepla is a sheet showing sub-assembly
drawing number and Indicates any part or parts
which for that partlcular requisition are replaced
by speclal parts. The upper half of the sheet is
titled "Omit" and shows part normally called for
and lower half of sheet is titled "AdA"™ and shows
the special part which replaces the part ordinarily
called for in that particular assembly. In the
case of a sepla, the order clerk treats the added
part as a special item and orders only enough to
cover the particular requisition on hand.

Two otle r addlitlional operations under the peg board

system are:
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a) Making perilodic explosions to determine needs
for new period.

b) Operation of the bin reserve system.
Additional items of Information to lend assistance in doing
a good ordering job and in further controlling inventory are:

a) Economlcal lot quantities

b) Cost of item
In the case of an economical lot item the rule governing or-
dering only to cover developed rate plus a safety factor is
suspended in order to take advantage of price breska. How=-
ever, this type of ordering i1s governed by restricting eco-
nomical lot items to low cost items. One example would be
hardware such as screws, bolts, nuts, and cotter pins. The
item of cost showiling on the order card z2cts as a gulde both
in the case of economlical lots and all other items because
all items are further classified into A, B, and C groups.
Class A indicates the highest priced items and definite lime
its in dollars are established for this group. Each of the
other classes are arranged in a similar manner in & descend-
ing scale of dollars. That is to say "B" is a lower cost
group than "A" and "C" is a lower cost group than "B."

Comparison of the Two Systems

Bearing in mind primary objectlives of all order-

a) Purchase of materlals at lowest possible cost.

b) Maintenance of lowest possible operating inven-
tories.

¢) Smooth, speedy and economical servicing of
requisitions.
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Let us compare polints of difference in the two sys-

tems which points exert a definite influence upon the resli-

zation of the primary objectives.

The 0ld System

The Peg Board System

Clessification of Itema As Standard Or
Special

Classification based on past
usage and order clerk!s know-
ledge of stock. This method
is easily open to error be=
cause many different apparea-
tus models and consequently
many thousands of items are
involved. An order clerk can-
not accurately know 2ll items
end 211 the changes which may
affect theilr usage.
originally classified as spe-
cial are gradually adopted for
use In many different models
but there 1s no card record to
show this fect. Consequently,
each time a new requisition is
orcdered these items are order-
ed in small quantities only as
required.
more than if ordered 1in larger
standard stock quantities.

Order Point

The order point quantity is
based very often on usage
whereas actually it should be
determined by number of weeks
(procurement time plus pro-
tective stock) multiplied by
the anticipated rate based on
sales estimates and backlog.
When based on past usage very
often too large or too small
inventories are maintained.
This method 1s not particular-
ly good for apparatus business
because items are consldered
as separate entitles unrelated
to the types of apparatus in

Many items

This means they cost

Clessification 1s based on
definite information furnish-
ed by engineering data. A
card record is maintained.for
all specisl as well as stand-
ard items. Repeated use of
special items becomes evident
and these items are reclassi-
fied as standard. This
brings about a reduction in
cost and helps to decrease
overall manufacturing cycle
because stock l1ls on hand at
all times to cover new requl-
sitlons. Also quantitles
ordered are based on fact
with the result that a closer
approach 1s made to the idedl
healthy Iinventory condition
desired.

Quantity

Under the peg board system,
the order point quantity is
actually based on sales es-
timates, unfilled orders and
a bin reserve quantity which
is based on actual facts de-
rived from engineering data.
In addition, every six weeks
& new explosion or breakdown
of all requirements is made
and quantities on order card
are revised to fit the new
needs. Under the explosion
system all ltems are consider-
ed in relation to the appars-
tus in which they are used.
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This again gives a closer
control of inventory.

Physlical Inventories

The order clerk continually
requires the stock depart-
ment to take physical inven=-
tories to be used as the on
hand factor in ordering. This
procedure creates an unhealthy
inventory condition because
the quantities reported as on
hand may be already theoret-
ically mortgaged for apparatus
units in the process of beilng
essembled and yet the order
clerk applies these figures
agalnst future requirements.
The result is that units be-
come partielly assembled and
cannot be completed due to
shortages since the same quan-
titles have been applied to
meny different units.

With a bin reserve system where
protective stock 1s always un-
der lock and key the order
clerk does not continually re-
quire physical inventories.

He has to order only when the
bin reserve quantity is with-
drawn from locked area to be
used in actual assembly.

Since the reserve quantity is
supposed to be large enough to
cover the replenishment period,
shortages do not occur uncer
normal conditions. There are,
however, some cases where
shortages do occur under this
system. For example, an effort
may be made to turn out units
sahead of schedule and as a re-
sult so meny units are placed
in the assembly line at one
time that the reserve quantity
is too small to cover the rew
plenishment period. A second
example is that of certain
ltems which, due to their larpe
slze, cannot be placed in
locked area but must be loca-
ted along assembly line. Dif-
ficulty arises here because
the manufacturing group are
continually drawing from this
stock so that a physical in-
ventory must be taken frequent-
ly in order to control the
items. The problem has been
partially solved by changing
the classification of these
items from standard to special
and ordering only as required
plus a smsll protective quan-
tity. Also these are the high-
er priced items therefore,
great care must be taken in or-
dering. In general, the bin
reserve system does reduce tle
number of shortages, thereby
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contributing to & more even
flow of Inventory and finished
apparatus.

Unnecessary Inventorles « Lack of Inventory

Under the old method very
often items are ordered and
stored simply because past
usage indicates they have
been moving. Future needs
are not properly consider-
ed besed on fact and as a
result an investment has been
made which will not bring
eny immediate return. The
material lays static. On
the other hand past usage
may have been low and as a
result orders are not placed
for adequate stock to cover
future needs.

Schedul

Some of the large higher
priced items such as trans-
former tanks and floodlight
reflectors under both sys-
tems are ordered for deliv=~
ery at a certain rate per
week. We mention thls type
of item in particular because
this 1s where the greatest
inventory investment per item
is contalned. 1In this case
also usage has been the basls
for ordering.
been most discouraging. First
large amounts are tled up in
inventories which do not move.
Second, many of these 1tems
are manufactured from the same
raw materials. As a result,
while there is a large unwant-
ed inventory of one ltem,
there may be a shortage in the
case of a second 1ltem because
all the raw material has been
used in manufacturing the
first item. '

The explosion system periodi-
cally indicates future need
over a deflnite period and as
a result, inventories do not
run too high or too low.

e Items

The explosion method determines
exactly how many pleces are re-
guired for a certain period amd
only that quantity is scheduled.

The results have

]
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Order Card Information

Order cards do not show all Order cards show cost of each
factors necessary for good item and economical lot quan-
ordering. Too much is left tities. These points of in-

to individual judgment. formation are based on actusal

fact and ald greatly in do=-
ing a good ordering job.

Relation to Expediting

Due to the fact that the Since inventory 1s much more
tendency 1is to always have closely controlled and under
plenty of stock on hand, the blin reserve system only
expedlting has some leeway enough protective stock 1is
in overcoming delays in on hand to cover the theoret-
obtaining replenishing ical replenishment period,
stock. expediting 1s a strictly

pressurized job. Delays
must be overcome at once and
stock obtained. Otherwilse,
assembly lines stop and
promises to customers are
not maintained.

Considering the points outlined, the peg board system does
have distinct advantages over the old system. Yet, 1t is
not without disadventages. For example,

a) It 1s costly to install - in the case of a
large organization, in addition to the regu-
lar staff, a speclal group of from eight to
ten people may be necessary for a period of
two to three years.

b) This system is supposed to require fewer
personnel but in one case 1in the electrical
industry as observed by the writer, some
reductions in personnel realized have been
mandatory and have not resulted from the
installation of the system. Also, as a
result of the reductlons, great pressure
has been exerted on remalning personnel in
order to operate., In some instances, per-
sonnel had to be replaced in order to
function adequately.

¢) Ordering of small easily damaged items only
"as required" has resulted in delays due to
shortages. A shortage of the smallest
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component part of an apparatus will delay

the completion of the apparatus just as well

as a shortage of the largest component.

Under the old system, some of these parts

are kept on hand all the time thus avoid-

ing these delays.

d) Wherever the system is installed it must be

adapted to local conditions and this can be

time consuming and costly.
In the final analysls, from the viewpoint of theory and from
observation of the system in operation, indications are that
1t 1s a definite step in the right direction because it pro-
vides a more direct and a closer control of inventory and
thereby increases the inventory turnover wherein lies the
secret to a greater return on investment. Good ordering is
essentlial to the success of any business. It controls in-
ventorlies wherein lie the largest single investment after
builldings and equipment. It can be the difference between
failure and meeting competition on a profitable basis. It
requires order clerks with good judgment. TUpon these men
rests the responslbllity of dolng the type of job necessary
to operate successfully. The ordering procedure is a com-
plex one and consequently every effort must be made to ob-
tain an order system which will provide those engaged in the
function of ordering with the proper tools, that is to say,
the principles and the information necessary to carry out
their duties in a manner which will insure proper inventory
control.

The fact that'large organizations are now willing

to take from two to three years and to spend large sums in
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the installation of new systems which they belleve will pro-
vide the desired inventory controls, emphasizes the impor-
tance of the relation between good ordering and good Inven-

tory control.
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. CHAPTER IV
PRODUCTION FOLLOWING
In general 1t 1s the duty of the production group
to see that requlsitions are serviced (orders are filled) as
qulckly as posslble without unnecessary expense and without
sacrificing quality for speed. 1In order to perform this duty
there must be a definite plan of operation and once the plan
has been established it must be carefully carried out. Such
a plan is actually a master schedule into which customers!
requisitions are fitted in a manner which will permit comple-
tion of finished spparatus in accordance with delivery re-
quirements of requlsitions.
This type of plan must be based on good
a) Planning
b) Ordering .
¢) Scheduling of individual parts and
sub-assemblies
d) Load control
e) Dispatching
f) Application of labor
g) Use of machines
h) Flow of materials
The production department must have definite overall cycles
established for the manufacture of each type of apparatus
based on individual cycles required for each step in the mamu-
facturing process.
When new requisitions are recelved, they must be
placed in the master schedule. The declsion as to where in
the master schedule new requisitions shall be placed 1s a

function of the production section leader and the production
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manager or supervisor. Once their declsion has been made,
they must then consult with the manufacturing, engineering,
and planning departments to see 1f the schedule proposed by
them can be carried out by these other groups. As a result
of these consultations, original dates may have to be altered
somewhat depending upon the current capacity and labor load
in the factory. Once the final dates have been established,
the production group as a whole must then set to work to de=-
velop individual schedules covering the manufacture or pur-
chase of component parts, assembly and test. This detailed
work is performed by schedule clerks and production followers.
When these functlons have been performed, a definite, de-
talled plan of action has been designed which will enable

the fulfillment of the delivery dates showing in the master
schedule.

A. Definition and Purpose of Production Following.

Although the most workeble plans possible may be
drawn up, the necessary execution of these plans may not be
realized due to the wealth of details involved and due to
unpredictable obstacles which may hold up any phase of the
work. Consequently, there must be some gulding force always
in close contact with the detailed functions necessary to
achieve the objectives established in the master schedule.
To act as this guiding force there 1s what is known as the
production follower whose job in general is to see that the

master plan 1s executed as designed and to thereby make sure
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that the customers'! requirements are met on time.

1. Duties of a Production Follower.

Wihen & new requisition 1s received it is assigned
to a partlcular production followser and from that time until
the finlished spparatus 1s completed and shipped it is the
responsibility of the production follower to see that every
phase of the work necessary to complete and ship the appere-
tus on time is carried out as scheduied. The principal in-
dividual dutlies are as follows:

a. The production follower must make sure the
engineering and planning departments com-
plete their parts of the job as scheduled.

b. He must make sure that the master material
lists are issued and reach the order clerk
soon enough to have the ordering functions
performed in time to meet dates required
for delilvery of raw materials and component
parts.

¢c. He must also see that tools (which are or-
dered by planning department) sre ordered
and arrive on schedule.

d. When component parts have been ordered it
is necessary to have master material list
pass on immediately to the material list
duplicating department to have copies du-
plicated end l1lssued to the stock and pro-
ductlion departments. Here agaln these
functions must be carried out on scheduls.

e. It 1s necessary also to make sure the stock
department physically checks every item
called for on material 1list, accumulates
perts on hand and issues a shortage sheet
for those items not on hand.

f. Upon receipt of shortage sheet production
follower must have check made to determine
whether items on shortage have been ordered.
If for some reason they have not been or-
dered, they must be ordered immediately on
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a rush basls. On the other hand, if they
have been ordered on schedule and are over-
due in relation to the delivery date called
for on the orders, pressure must be exerted
on the expediting group to obtain the ma-
terials at once.

Piece work papers showing operations required,
prices to be paid for operations, and dates
by which operations must be completed, must
be printed printed and given to the dis-
patcher in the factory in time to have va-
rious operations assigned to particular me -
chines according to schedules. Here agsain
the production follower must see that work

is performed in accordence with schedule.

This particular function alsc carries
the added responsibility, in the case of
large quantity orders, of making sure the
manufacturing group does not obtain piece
work papers in advance of dates for which
they are scheduled and as a result make up
parts, sub-sssemblies or completed apparse
tus, so far ahead of schedule that inven-
tories are pyramided, many dollaers in di-
rect labor and materials are tied up, and
inventory turnover reduced. Parts must be
manufactured only in accordance with the
schedule which shows the dates when they are
required for sub-sssemblies or final assembly.

When final assembly, testing, and inspection
have been completed on schedule it 1s neces-
sary to issue the necessary shipping papers
and meke sure apparatus reaches shipping
department on time and that shipment actually
takes place as scheduled.

Master schedules and all other schedules
involved must be kept up to date at all
times. This mesns thet any unavoidable
delays which cause & change in delivery
date must be reflected in the schedules so
that the correct current status is always
evident on the face of the schedules.

From the time the requisition is received
and a delivery promise has been issued to
the district office until the apparstus has
been shipped, the face of the requisition
must show the current status in relation to
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delivery. That is to say, the original

promise and any subsequent extensions must
be recorded. Also any shortage sheets
connected with the job must be attached
to the requisition and show the up-to-date
delivery promises on the short items.

k. Whenever 1t 1s necessary to extend a
delivery date a notification must be
issued promptly to the district office.

Actually a production follower 1s a key man whose
job it 1s to service customer requisitions. Once a job has
been scheduled, it is his duty to see that the schedule is
maintained. 1In order to accomplish this task he must be on
top of the job at all times and be familiar with every devel-
opment as the work progresses towards completion. He must
co-ordinate all phases of the work to the end that all deliv-
ery promlses are malntalined. It 1s his duty to see that all
others concerned perform their functions on schedule. This
latter point is accomplished not through the use of formal
authority, for he cannot issue direct orders, but through his
ability to recognize possible delays and having recognized
them, use his ability to devise means of overcoming these
obstecles. He can accomplish a great deal by the careful
use of diplomacy in his dealings with other peocple. The hu-
man element can contribute as much to delay as the lack of
material. A knowledge of temperaments can ald greatly some-
times in solving such problems.

Good judgment must be exerclsed and when a problem

cannot be solved or an obstacle overcome promptly the pro=-

duction follower must recognize this fact immediately and
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must appeal at once to his sectlon leader and if necessary
to his production manager in order to obtain the aid neces-
sary to overcome these obstacles. When use of direct author-
ity 1is needed it must be exercised by his superiors.

2. What Should Be Avoided in Performance of Duties

As shown under topic (1) the functions necessary
to adequately carry out a production progrem are meny and
varied. Certain individuasls are delegated to perform each
function. Their one job is to carry out their particular
functions properly. They are responsible only for their own
duly assigned work. The production follower's job requires
him to see that all thelr functlons are properly cerried out.
He must not attempt to correct thelr fallure to perform by
doing their work for them. His job 1s to co-ordinate and
see that plans are executed. This general function is so
wide in scope that once he begins to actually perform the
detailed work of even a single function he will be unable to
carry his overall program to a successful completion. For
example :

a., He cannot help an order clerk who
has fallen behind in ordering.

b. Nor can he afford the time to search
through the factory for a pieee of
stock which the stock department has
carelessly misplaced or lost.
Also one very important point which he muat guard against is
permitting the manufacturing group to run his job. By this
is meant they must be mede to follow the schedule which the

production department has supplied. Attention is given to
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this point because although the production and manufacturing
groups are supposed to work together toward & common goal
they have different viewpolnts regarding objectives. To the
production department, the schedule of delivery promises is
8 bible and they must co~ordinate all individual operations
to meet that schedule., On the other hand, the manufacturing
group is far removed from the details of production work.
The main group is split up into smaller individual groups who
perform one kind of work only and the workers themselves are
neither acquainted with norhave the desire to be acquainted
with the important relationship existing between thelr work
and the completion of finished units. They are paid on a
piece work basis and are interested primarily in:

a. Always having plenty of work.

b. Performing those operations which most

eesily bring about the largest pay
envelopes at the end of the week.

In addition to the attitude of the individual workers 1is the
fact that their foreman too often 1s iInterested in turning
out & larger number of pleces or completed units rather than
turning out the work which 1is scheduled to be performed at a
given time.

The production follower must avoid permitting his
schedule to be loaded beyond the capacity to manufacture.
The commercial or sales department very often attempts to
push new requisitions on the production group over and above

the capacity available for a certaln period. In such cases
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the production follower must clearly state capacity is lack-
ing and dellvery dates requested cannot be made. If he does
not do this but acquisces, he will in all probability, not
only fail to keep these promlses but also have to extend otler
requisitions which will be affected by the overloading.

Before making any report on the condition of a job
he must make sure his facts are correct.

To sum up briefly, a production follower plays an
important part in the production picture. TUpon his performe
ance depends, to a great extent, the degree of success at-
tained in carrying out the overall production program for
it 1s his duty to oversee two of the principal elements
necessary in filling requisitions, namely, servicing of req-

ulsitions and executlon of plans.
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CHAPTER V
MATERTAL HANDLING AND STORAGE

The production department enters into the materisl
hendling plcture because it 1is the duty of this department to
reduce the time of the overall cycle of manufacturing to a
minimum and to see that products are completed at & minimum
cost. The more these two factors are reduced, the gresater
is the inventory turnover and consequently the greater the
return on inventory investment.

A, TImportance of Proper Material Handling.

Material handling is important to production be-
cause 1t 1s the responsibility of production to provide the
correct materials in the required quantities at.the proper
work stations at the proper time. In other words, produc-
tion must provide tools and materials as required by manu-
facturing in order to meet the required delivery dates for
comple ted apparatus.

The subject of material handling should receive as
much attention as every other step in the procduction and man-
ufacturing process. As time goes on this fact becomes more
and more epparent. The trend 1s to reduce menual handl ing
of stock to a minimum. Various means have been employed to
accomplish this end. 1In the fleld of apperatus manufacture
as observed by the writer, handling methods have undergone
continual change. The problem has been a difficult one be-

cause of the varlety of 1tems required to manufacture variows
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types of apparatus such as steam turblnes, transformers, rec-
tifiers and floodlights to mentlon only a few. There is one
characterlstic common to all. They are made up of small and
large parts ranging from small screws and nuts to large
heavy turbine casings and transformer tanks. Some casings
are as much as twelve feet high, six feet wide and ten to
twelve feet long. The parts are very often irregular in
shape and have pro jecting brackets. These characteristics
add great difficulty to the problem of moving and storing.
Therefore, different storing and moving facilities must be
worked out for each. At the present time the problem of
moving has been improved greatly by providing three princi-
pal types of transportation which are adaptable because the
variety of ltems can be roughly dlvided into four classes by
weight. These means of transportation are:

1. Overhead cranes for extremely heavy ltems
such as turbine casings and transformer
tenks. The cranes are further dlvided in-
to two classes, those which require an
operator riding iIn & cab on the crane beam
and those which can be operated from the
floor by a set of electric push buttons
located on the end of a cable attached to
the crane. In this latter case the opera-
tor walks along beside the materlel as it
1s moved. The advantage in the hand opera-
ted type is that usuelly it wlll move any
load of one or two tons and enables any
employee to move material when desired with-
out having to walt for an authorized crane
operator to meke the move for him. Both
classes of cranes are advantageous not only
because they can l1lift heavy loads but be-
cause they can move loads quickly in any
one of five directions and some types can
move 8irultaneously in more than one direc-
tion. They all move forward, backward, to
elther side, and up and down. Some will
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move forward or backward while at the same
time positioning the load for its next work
station or storage area by moving the load
upward and sideways.

Electric fork trucks have a distinct adven-
tage because they not only 1ift and trans-
port loads up to one and one-half tons but
they also 1ift and place loads in storage
spaces ten to twelve feet above the floor.
They have such advantages as:

a, The ablility to turn in a small space.

b. Loads can be transported forward or
backward while belng raised or lowered.

¢c. The ability to move forward or back-
ward repldly.

d. They are small enough to enter a
freight car, pile or unpile, and
transport material in or out.

The one essential requisite, materlial wise, dwe
to the nature of the trucks, 1s that material
must be slightly raised from the floor in or-
der that the forks which project in front of
the truck may either slide underneath in order
to make a 1ift or having mede a 1lift, may with-
drew from under the load without being bound
by the weight of the load. The problem of
storing maeterial so that fork trucks can always
make a 11ft has been solved tc a great extent
by storing material on wooden pallets four
feet wilde by four feet long. The flooring of
the pallet 1s raised above the bullding floor
due to the fact that it consists of two side
pleces or runners made from two-by-fours or
two-by-threes and has the floor boards nalled
across the side pieces. As a result only the
side pileces rest on the floor so that it is
possible for the forks of the truck to move

in between the side pleces and underneath the
flooring. Another type of electrle truck in
use is one which lacks a 1ifting apparatus

but can be coupled to a steel trailer or

train of trallers. This type can move an
entire line or traln of trallers at a rapild
rate.
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3. Hydraulic 1ift hand trucks are used to
advantage for short moves 1In stock and
manufacturing areas. They enable per-
sonnel to move loads which cannot be
moved by hand. Without this type of
truck it 1s necessary to wailt for a
crane or fork truck operator to make a
desired move. This type of truck also
permits moving such loads in areas which
cannot be serviced by cranes or fork
trucks.

4, Electric or hand-operated conveyors are
a distincet advantage where work moves
in a straight line from one operation to
another. In many cases a worker ce&n per-
form his particular operation right on
the conveyor and when he has completed
that operation he can easlly send the
apparatus on its way to the next opera-
tor. Thils type of transport saves manwl
or other types of transport handling and
thereby saves time.

In additlon to the matter of effilclent equipment
to make moves, arrangements can be made with vendors from
whom materials are purchased to have materials pecked or
loaded in units which cen be easily handled by the equipment
available. Such units can be made up not only with a view
to quick and easy handling but with a view as to what quan-
tities are used in supplying manufacturing with materials.
In this way units of material are easy to handle and store
and when manufacturing requires meterlal it can be delivered
in units and it will not be necessary to break open a unit
and make a partial dellvery.

Thus far the matter of efficient transportation
has been emphasized and little has been sald concerning ma-
terial storage although the matter of efficilent storing 1is

also very lmportant. Sometimes operations can be carried on
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in cases where storage facllitles are not of the if efficient
transportation and hendling methods are in use, but only at
an increased cost. The matter of efficilent storage willl be
discussed later under stock department operation, topic "B"
for two reasons

1. Transportation systems are under the juris-
diction of the manufacturing group.

2. Material storage is under the jurisdiction
of the stock department.

Material handling should not be considered either
as unimportant or as a matter which should be given careful
thought after other phases of manufacturing work have been
developed and improved. This holds true because it 1s neces-
sary for all operations to have requlred materials properly
located in the proper place and at the proper time If the
manufacturing process 1s to move smoothly and meet required
production dates.

1. Relation to Overall Cost.

Thus far we have concentrated on the relation of
material handling to the physical operation of the manufac-
turing process but actually this functlon has another very
important bearing on & responsiblility of the production de-
partment and that is to keep costs at a minimum. If freight
cars are unloaded manually there 1s an immediate increase in
the overall cost because more people are required and more
time 1s consumed causing an increase in the weekly payroll.
If pleceworkers have to stand idly by thelr machines or

benches, cost increases because they must be paid "walting
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time.," "Waiting time" is an outright loss because an expen—-
diture must be made even though no work ié performed. 1In
addition to this, idle machines cause a loss on machine in-
vestment. Machines are purchased with a view to the possible
output. If lost time is to occur frequently, the investment
might as well be in a machine that produces less but also
costs less. In any business, time is money &nd this is par-
ticularly so in apparatus manufacturing where competitors!
cycles must be met and bettered if a satisfactory amount of
business 1s to be obtained.

Therefore, the matter of speedy, efficient and
economical material handling should always be given careful
consideration because time is money and no metter how well a
current system may asppear to operate there are always oppor-
tunities for Improvement.

B. The Stock Department.

The stock department 1s & direct responsibility of
the production depa rtment because:

1. It is the duty of the production group to
provide manufacturing with all the materials
necessary to bulld.

2. The stock group 1ls classifled as an indirect
expense group. That 1s to say the employees
of the stock department to not actually manu-
facture. They do not perform any work on
materials. In the case of manufacturing very
few are engaged 1in indirect operations. The
ma jority actually perform some operation in
the actual bullding of sapparatus and it is
the policy of management to keep indirect
labor at a2 minimum in the manufacturing
group .
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3. The policy over the years has been for
manufeacturing to be concerned only with
actual output. Thelr attitude has been a
disinterested one as far as paper work
operations are concerned. That this atti-
tude is carried to extremes is evicdenced
by the fact that operators sometimes will
not even consult a blueprint because they
feel they know thelr operations from con-
stant repetition. 4s & result, they some-
times fail to follow changes which appear
on the latest blueprints with the result
that holes are drilled in the wrong places,
coils are wound not with the latest kind of
wire required but with the kilnd formerly
requlred., Therefore, since it 1s necessary
for the stock group to perform various peaper
work functions directly connected wlith the
production department schedules and orders,
this group comes under the supervision of
the production departme nt.

The various probleme encountered in the manufacture
of apparatus make 1t necessary to adopt detaill stock opera-
tions to fit local conditions. In all cases, the respon-
sibilities are basically the same.

1. Responsibilities of Stock Department.

As observed in the case in hand, the responsibility
of this department begins when orders are placed for materi-
els. From that time until the parts are sctually delivered
to manufecturing it 1s the duty of the stock depertment to
take cere of the parts necessary to builld a plece of appara-
tus. The main functions of this process are to:

l. Receive materials

2. Store materials

3., Accumulate materials in unit lots

4, Deliver materials to manufacturing on time

to meet requlred schedule dates

At first glance these general dutles may appear to be very
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simple ones but the actual executlon entalls the performance
of detalled work. The organization necessary to carry out
these duties cannot be a haphszard one any more then can be
the orgenization necessary to perform any phase of the pro=-
duction department work. The department consists of the
following personnel:
1. The stock superviscr who 1s responsible for
all duties and personnel. It is alsc his
responsibility to handle all labor grievences
in his department. He reports directly to
the production manager.
2. Stockkeepers who are responsible for their
individual stock rooms or areas and the stock

help working in those areas. They report
directly to the stock supervisor.

3. B8Stock acecumulators Perform
actual

4, Recelvers stock
opera-

5. Stock helpers tions

The department 1s divided into:
l. General receiving area.
2. Individual stockrooms.

(a) Each stockroom services separate
types of apparstus.

3. Warehouse - A warehouse is part of the stock
department in some cases where large inventories
are on hand or where adequate and proper storage
space is lacking in the factory.

4. BSelf-service stocks located generally 1in stock
racks pleced close and parsllel to assembly
lines.

Each of the main functlons which are the respon-
8ibility of the department requires the performance of a

great deal of detalled work. This department must receivs,
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store, accumulate, and deliver to manufacturing on time

each of the thousands of items necessary to builld. Through-
out the entire process, correct ldentification must be pre-
served and a strict accounting for all quantities received
must be made. In the case of special items, the stock must
be marked and reserved for the special apparatus for which
it was ordered. This task cannot be accomplished without
maintaining various records.

If this department does not perform its functions
smoothly and correctly, the entire production schedule can
be slowed down because it valwes nothing if all required ma-
terials are on hand but cannot be located or are improperly
identifled. TUnder such condlitions deliveries are not made
to manufacturing on schedule.

Therefore, an efficient economical organization is
necesgary 1f the production department is to attein 1ts ob-
jectlives of:

1. Providing correct materials in correct
quantities &t the required time.

2. Maintaining overall cost at a minimum
because the material can easily become
misplaced, lose its identification, or
in the case of specilal material, it can
be assigned to the wrong job.

2. Requisites for an Efficient Organization.

a) Storage space -

The perscnnel of a stock department may be
very efficient but the operation of the
department is not satisfactory if sufficient
space 1is not provided because materials are
of necessity crammed in one on the other.
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As a result they cannot be located when
needed and correct inventories are im-
possible. These two conditions naturelly
cause the ordering to be incorrect and
thereby sericusly affect Inventory control.
Enough space must be provlided to permit the
orderly location and arrangement of materials
so that

1) Total quantity of en item within any
one area or stockroom can be located
in one place.

2) Items can easily and quickly be
marked with proper identification.

%) Items are easily accessible.

Enough space must be provided so that locked
stockrooms can be established to care for
protective stocks and speclal items.

Methods of recelving and accumulating =

These two functions are most Iimportant be-
cause they include the principal paper work
functions of the department. The operaticn
of the department can be goocd or bad depend-
ing upon the efficiency with which these

two duties are carried out. This is true
because a correct recelving record is neces-
sary in order that expediters may close out
orders and production followers know when
meterials are on hand to bulld. In order to
perform this function it 1s necessary to

l. Have a general recelving area to
which all incoming materials are
routed.

2. Divide the main area into smaller
areas each one of which 1s plainly
marked as representing a particular
stockroom or stock area located at
some othey point in the factory.

3. Make a dailly receiving record of
each incoming item. This record is
forwarded to the production office
at the end of each day to be used by
expediters and production followers.
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4. Check each incoming item and place
it, according to routing shown on
attached transportation tag, in the
individual area representing its
final destination in order that the
internal transportation system will
deliver 1t to its correct location.

Very often incoming material 1is incorrectly
routed or the quantity called for on the trans-
portation tag is partially missing. A good
recelver must be quick to see and correct such
discrepancies.

Accumulating is the term applied to the process
of checking material lists showing items re-
quired to build apparatus. A stock accummlator
must perform this duty accurately because upon
this operation depends the ability to deliver
material on hand to manufacturing on time to
meet production schedules. The accumulator
must perform the following steps:

a) Check each job shown on production schedule
according to the weeks 1n which jobs appear
on schedule. This requires: ,

1. Removing from material list fille
each material list required for
jobs appearing on schedule in any
glven week.

2. Carefully checking each item called
for on material list.

3. Referring to stock location file
for location of each ltem.

4. Physically removing required quan-
tities from stock bins, attaching
an 1ldentificatlon tag to each item,
and placing all items for any one
job together in stock pans labelled
with production job or ader number.
In the case of standard or self-
service items which are located in
the manufacturing area along assembly
lines, the accumulator does not
physically remove quantities required
on material 1list but he must estimate
accurately how much is on hand and
must balance this figure against
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requirements for other jobs pre-
viously delivered to manufacturing
but as yet not completed. This
latter step 1s one which can easily
lead to unexpected shortages and
consequent holdups if accumulator
is careless.

5. Placing a check mark on materlal 1list
0pgosite each item on hand and an
"x" opposite each item which 1is short.

6. Making out a shortage sheet showing
all items short with the production
order number and submitting it to
the production office so that short-
age may be ordered and obtained on
a rush basis.

7. Maintaining a card file by drawing
number of each item short. Each
card also shows the production order
number of the job on which shortage
exlists.,

8. Receiving all materials coming into
that particular stockroom and checking
them against shortage file. Applying
shortage items to proper jobs when
received and placing all other items
in regular stock bins in their re-
spectlve locations.

9. Maintaining a stock location file of
all items by drawing number.

10. Delivering accumulations for individusl
Jobs to manufacturing.

Briefly, once material has been moved from the
general receiving area to the individwml stock-
room the accumulator takes over and controls the
physical and paper work operations which govern
the delivery of material to manufacturing on
schedule.

Equipment =

Even though a stock department has ample storage
space and has efficlent methods of receiving and
eaccumulating stock 1t will not operate at maximum
efficiency if proper equipment 1s not available.
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This 1s true because items become mixed up and
misplaced and even though on hand cannot be
located when needed. Also any effort to
straighten out such a situation invariably
results in larger space requirements because
materials must be spread out in order to have
them easlly accessible. Invarlably too, any
house cleaning has only a temporary effect.
Items get misplaced all over again after a
while.

1. To operate at maximum efficiency stock
~racks are provided which make the most use
of the space available. Such racks, in
the case of apparatus manufacturing, are
made of steel to insure long life in view
of the fact that they are used to store
heavy materials. The racks are selected
with a view to size, shape, quantities
and types of material to be stored in them.
For example, bin type racks are for smaller
items and pipe racks upon which may be
stored entire pallet loads of material are
used for heavy or bulky materials. The
latter type are of particular advantage
because they permit electric fork trucks
to handle all material quickly. This type
rack utilizes space in a maximum degree
because with the ald of fork trucks,
material can be located ten to twelve feet
above the floor.

2. Hydraulic hand trucks are used to move
moderately heavy loads in and around local
stock areas and to transport when electric
fork trucks are not immediately available.

3. Filing cablnets are provided in order that
records may be maintained in an orderly and
neat manner so as to eliminate undue delay
in searching for misplaced papers and so as
to keep the essential stock location file
in good order

Unfortunately electric fork trucks are not under
the supervision of the stock department even though the re-
sponsibility for movement of materials rests with the depart-

ment. Thiswry often creates a difficult problem for the
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stock department because transportation is directly under
the supervision of manufacturing and when a move or a 1lift
is required the trucks are always busy with some other task.
The matter of obtaining necessary lifts often necessitates
repeated requests for service before & move is finally made
and consequently this process is time consuming and slows
down the physical work of the department. Proper equipment
is as necessary to efficlent operation as any other factor
in the make up of a stock department. Without such facili-
ties work 1s slowed down because 1t takes longer to accom-
plish the taska assigned, and a resulting increase in indi-
rect expense 1s incurred.

50 Paper Work .

As demonstrated thus far, the type of stockkeep-
ing needed for the manufacture of apparatus requires not only
the physical handling and storage of materials but it also
requires the maintenance of various records and the process-
ing of various pileces of paper for the production office,
Possession of sufficient space and good equipment along will
not suffice. Along with these requisites, accurate records
must be maintained. In general, the paper work required of
an apparatus stock organization 1s as follows:

a) Recelving records -
These records are most Important for without
them efficiency is at a minimum. Lack of
correct information as to stock on hand,
knowledge of 1ts exact location, identity

and quantity, results in a slow down of the
manufacturing process and an unhealthy
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inventory situation. More man hours are re-
quired to service manufacturing, the reby in-
creasing expense. Also the production group
fall to start jobs when stock is available,
expedltors do not close out orders, and order
clerks either order too heavily or too lightly
to cover requirements. In addition receipts
must be matched with invoices received from
outside vendors. Otherwilse, the re would be no
way of telling whether material has been re-
celved and vendor 1s entitled to payment.
Therefore, an accurate daily receiving sheet
mast be prepared and furnished to the pro-
ductlon group.

Stock location cards =-

Each individual stock area or stockroom must
maintain a file by drawing number or other
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proper identification of all items in that area,

so that stock can be quickly obtained and
checked. Otherwise, &s in the case of re-
ceiving records, more man hours and greater
expense are incur red.

Material l1lists =

These papers arranged in sets, each set
representing a definite job in the produc-
tion schedule, show the exact stock require-
ments for each piece of apparatus to be built.
They must be checked carefully item by item
and records made opposalte each item as to
whether on hand or not. When 1ltems are short
they must be recorded as on hand at a later
date when they are actually received. They
are necessary to:

1. Inform stock group what must be
supplied to manufacturing.

2. Determine which items are short and
therefore preventing completion of
apparatus on time.

Shortage cards on file =

When a material list has been checked, a
separate card must be made out for each item
short and placed by drawing number in the
shortage file to enable the accumulator to
apply these ltems, as soon as they are
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received, to the jobs which require them. This
provides for the delivery of jobs to manufacturing
just as soon as all stock 1s on hand.

e) Shortage sheets =

As soon as material list has been checked, a
shortage sheet must be made out in triplicate
for that particular job. The original copy

and one duplicate are sent to production office
so that short items may be ordered if previously
overlooked or if already ordered, pressure may
be applied to obtain them at once. One copy
sent to the office is thus used for the benefit
of the order clerk and the expeditor while the
other copy goes to the proper production follow-
er to reschedule the job andissue an extension
to the customer if necessary. The copy retained
in the stockroom must be kept up to date day by
day by crossing off each item as 1t is received.
When the last item has thus been dilsposed of,
the stockman knows without checking the ent ire
moterial 1list, that the Job 1s ready for delivery
to manufacturing.

It can be seen then that a stock organizatlion must perform
accurate detalled paper work in order that the overall opera-
tion may progress smoothly. The degree of efficlency
achieved in this phase of stock work exerts a definite in-
fluence on ability to meet commitments and on the overall
indirect expense of the division.

C. Expediting of Materilals.

This function is performed by a branch of the
stock department located in the production office. In con-
trast to the other members of the stock group who are day
workers this group 1s a salary group. They are the "white
collar™ workers of the department along with a very few
stock record clerks. This function 1s a very important one

in a set up which operates to definite production schedules
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which depend on having necessary materials on hand in time

to meet customer comit tment dates.

Once an order has been 1ssued by the order clerk
two coples of the order are placed in the expeditor's file.
From that time on it 1s the responsibllity of the expeditors
to make sure each item 1s received on or slightly in advance
of the wanted date shown on the order. The general detailed
duties of an expeditor are to:

l. Log one copy of each new order so that it
will be checked with the suppliers at least
two days in advance of wanted date. The
logging is accomplished by dividing file
into thirty-one sections, each section
representing a definite day of the month.
The second c opy of the order is filed by
drawing number if a standard item and by
production order number and drawing number
if a special item. This second copy must
always show the date under which the first
copy 1s logged. This 1is necessary in order
to apply daily receipts with a minimum of
effort and in order to obtain status of any
item or job quickly.

2. Check dally receiving sheets and apply
receipts to open orders.

3. Maintain a record of current status of
of order relative to delivery, extensions,
and quantities receilved.

4. 1Issue & written extension to the production
follower each time a delivery is extended.

5. Exert all possible pressure to obtain items
appearing on shortage sheets furnished by the
stock accumulators in the various stockrooms.
Particular pressure 1s necessary in this case
because the appearance of a shortage sheet
indicates that a certaln job scheduled for
building within a week's time still lacks
some of the required items.
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Such are the general functions of an expeditor. A female
clerk performs the routine filing and application of receipts
to the orders in the open file. Actwlly, in addition to
these general functions, the expeditor performs many other
duties such &s:

1. Locating a shipment lost or misrouted in
traveling from one building to another.

2. Reporting manufacturing difficulties of
suppliers which require decisions and draw-
ing changes by the expedltor's own engineer-
ing or planning group and seeing to 1t that
the required information gets back to
suppliers promptly.
3. Obtaining substitute materials on a rush
basis when materials called for cannot be
obtained in time to meet dellvery dates.
4, Actually transporting small quantities of
rush materials from supplier to his own
division because normal transportation
system does not move quickly enough to
meet his needs.
However, his paramount duty is to keep in constant contact
with suppliers, know the current status of each order and
exert suf flcient pressure to obtain what is needed when it is
needed. The expeditor must go to the top command if neces-
sary when those handling suppllers detalled work do not give
the desired results and he must apply to his immediate super-
visor or production manager when his own efforts cannot over-
come difficulties preventing the delivery of materials on
specified wanted dates. He must be quick to realize when such
aid 1s necessary and prompt to apply for the help necessary

to galn his objectives.
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This phase of the stock department work exerts a
definite influence upon the overall performance of the pro-
duction department and is just as importent in this respect
as each of the other main functlions of the production group
because without required materials on hand at proper times,
schedules cannot be meintained and completed apparatus is
manufactured in a hit or miss fashion entirely out of line
with delivery promises given to customers. Often in years
past, material handling and stock work in general have been
given too little consideration by management. Stock areas
were not carefully planned, equipment was not provided, and
efficient paper work systems were not developed. Stock per=-
sonnel as the lowest paid group were considered as "lumpers™
concerned only in moving materials around. Each stock group
had perhaps one man who remembered where various materials
were stored and recognized various items as components by
sight and as belonging to a certain type of apparatus. Every
thing depended on one indlividuel end if he was absent for a
day, output suffered. In contrast to such a haphazard type
of organization, there exists today an organization which is
recognized as a necessary integral part of the production
group. It is so recognized because:

1. Expansion of output created material handling
prohlems which could not be overcome by using
the old methods.

2. Development of detalled accounting systems
which reflect all expenditures which are

components of the total cost of manufacture
brought to light the heavy outlay necesseary
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to handle stock by these o0ld methods.

5. Expansion of output brought increaese in paper
work making it necessary to definitely sys-
tematlize the relation between stock work and
production department work.

As s result, mnagement realized competition could
not be met on equal terms and worthwhile profit realized if
manufactur ing delays, unhealthy inventory conditions, and
slowdowns due to poor stock location systems, poor storage
methods, receiving methods, and slow movement of material
were to continue. Added to this was the consciousness of
the great amount of unnecessary indirect expense contained
in the overall cost of manufacturing due to these same fac-
tors. From this realization have come improved systems
which enable efficlent operation on a larger scale with
fewer personnel.,

It 1s not to be supposed, however, that the possi-
bilities for improverment heve been exhausted. Each division
and each stock system within a divislon must contend with
problems created by the nature of the type of production
planning, schedules, ordering methods, spparatus manufactured,
sources of materials, and even types of bulldings in which
they are housed. In addition to these problems, it is in-
teresting to note that employees with long terms of service
who operated previously under haphazard methods create a
problem because they are not inclined to follow definite
rules. They consider written records are something to avwoid.

In the case of older members of manufacturing groups, the
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inclination is to take any material they can lay their hands
on if it will help them complete some operation regardless
of the fact that it 1s supposed to be reserved for a definite
job which 1s scheduled for completion prior to the job tley
are so eager to complete. They look with disfavor on locked
stockrooms which prevent their having free access to all
stocks.

Mena gement has realized the importance of this work
and has done much to make Improvements but as in other cases
where it might be sald an extreme was reached by neglecting
to make improvements, the trend in some cases at present is
to go to the other extreme:

1. By locating more and more items along assembly
lines regardless of the peculiar nature of
the items.

2. Expecting stock help to keep accurate inven-
tories of 1items to which manufacturing groups
have access at all times with every oppor-
tunity to mix similar appearing but entirely

different items 1n same bins 1n the process
of using them.

3. By reducing the number of personnel not only
in accordance with the number warranted by
improved methods, but in excess of the warrant-
ed figure to the end that this type of work
become s more and more pressurized. Sometimes
systems are installed and an arbitrary figure
used for the number of personnel to be used
in the operation of the system. This figure
is based on theoretical judgment without
enough consideration of local conditions.

The trend toward thils second extreme under the present pro-
gram of improvement can create production difficulties just
as in the o0ld sys tems. In some cases observed by the writer

performance was such tlet some of the personnel removed had
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to be replaced in order to resume smooth operation.
Therefore in any improvement & middle ® urse must

be sought in the matter of cutting expenses because the

best of equipment and sys tems cannot operate efficiently by

themselves.
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CHAPTER VI .

PRESENT TRENDS IN PRODUCTION ORGANIZATION

In the case observed by the writer, until compara-
tively recently the overall organization was operated in a
centralized manner with all orders passing through and all
top declsions coming from the general or home office as shown
in Exhibit 19, Page 105. In turn, all orders had to be pro-
cessed through the individual plant general offices before
reaching an individual dlvision within a plant where produc-
tion schedules are made up and manufacture of apparatus
takes place. The groups through which all business had to
pass before reaching the division where manufacturing takes
place were:

a) General Office

l. Company production manager.

2. Commerciel or sales department for sales
estimates and authorization to build
standard apparatus for future sale.

3. Managers of various apparatus lines
for top decisions.

b) Plant General Office

1. Plant Manager's offlce for decisions
and policies.

2. Plant Production Manager's office for
decisions and policles.

3. Order and Stores section for all out-
slde vendor orders and business.

The general office was located in many cases at a
great distance from both the district sales offices and the
plant orgenizations.

Top management in the person of board of directors,
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company president, and hls various asslistants, decided that M
in addition to keeping pace with competitors, technological
improvements, and development of more stralghtline factory
manufacturing methods there was a great need for improvement
in the organization &s a whole. There was an awakening not
only to this need for improvement but investigation produced
facts indicating there exlsted in this fileld many opportuni-
ties for betterment which could bring a definite improvement
in overall company opereation.

The fact that the company had operated so long with
the type of organization shown in Exhibit 19, Page 105, exem-
plifies a pattern followed 1ﬁ many end varied fields of en-
deavor. Changes very often take place slowly and habits sre
very difficult to break. More and more 1s heardé dailly of pro-
gressive movements. The history of manufacturing and of
business in general bears silent witness to the fact that
progressive steps must be teken from time to time if survival
is to continue. 1In the cese of & very large company backed
by huge reserves, improvements In one field may make up tem-
porarily for disadvantages in another field but in the long
run each phase of the work must be improved.

Therefore, knowing that improvement was required,
opportunity for iImprovement was present and employing the
well-known fact that to simplify is to improve, a new organi-
zational plan of operation was put into effect. The new plean

of operation was intended to Iimprove all phases of the
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business. It is consldered here only in relation to the ef-
fect on production functions.

A. Plant and Management Decentrslization.

Under this new plan, operations have been simpli-
fied and personnel reduced by unification of personnel under
one roof instead of having various functional groups located
in widely separated spots and also by reduction in the nume
ber of groups and functions necessary to carry out the de-
tails of the business. (See Exhibit 20, Page 108)

This hes been accomplished by:

1. Locating the mamager of a particular line
ggfigg%ratus in the spparatus division

2. Locating the commercial or sales group in
the division office.

3. Eliminating the production group in the
general of fice with the exceptlon of the
productlion manager who now supervises
general policies only, for all espparatus
lines.

4. Removing division production group from
Jurisdiction of plant general office pro-
duction manager.

5. Eliminating order and stores group in plant
general office.

6. Locating of accounting group in the division
office.

The carrying out of these six points has trans-
formed each apparatus division within a plant from a depend-
ent unit to one which can operate on its own in & manner very
similar to that of & small independent company. However, it

is not entirely divorced from the general office which con-
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tinues to control appropriations, profit, loss and ma jor
decisions of the type commonly made by boards of directors,
president and vice presidents. The Division menager reports
directly to the president and vice president and on some
matters to other high ranking officlals in charge of various
general policies for the entire company.

l. Purpose.

The declision to decentralize operations was made
due to a realization that improvement was necessary and that
opportunity for improvement existed. It was felt that the
installation of a decentralized system would permit attain-
ment of a major objJective, namely, faster and better ser-
vicing of customers' requisitions, with an accompanying re-
duction in cost of operation so as to better meet competitim.

2. Effects.

A glance at Exhibits 19 and 20, Pages 105 and 108,
quickly reveals that tw major groups have been removed from
the picture. It is no longer necessary to process orders
and obtain decislons through a home office and a plant office.
All facilities required to service customers' requisitions
are located in one place. Production supervisors, or pro-

- ductlion managers as they are called under the new system, do
not have to carry their problems to a plant production group
who in turn must apply to the home office for final word as
to what should or should not be done. ZEach division has an

apparatus manager right on the scene of actlion who can give
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decisions quickly. | -

The commerclal group also 1s close at hand so that
they are not only avallable to handle customer problems
quickly but also they can obtain a better understanding of
production and manufacturing problems which will aid them in
deciding what and how quickly various types of apparatus can
be built. They can deal directly with the production mana-
ger, the production section leader or the production follower
if necessary.

Prevliously, manufactwing and production groups
always were separated armd each received its instructions fram
different company officials. As a result oftentimes points
of disagreement arose which had a harmful effect on co-opera-
tion between the two groups, and upon the morale of the in-
dividuals comprising the groups. Under the new plan both
the production manager and the manufacturing manager are ree-
sponsible to one head, the division manager, with the pro-
duction manager lmmedia tely responsible to the manager of
manufacturing. This has developed a much better sense of
team play and co=-operation.

The accounting department is also present where it
can quickly have a finger on the pulse of the business and
investigate any unsatlsfactory trends in profits or expend-
iture and as in the case of the commercial department, the
accounting department can obtain a better understanding of

actual divisional problems.
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- The division manager no longer must operate
through the medium of an echelon of executives and depend on
their judgments colored by varied interests and opinions.

He now depends on a comparatively small staff of sssistants
and can obtain true facts quickly because he has these few
always within call and can observe actual operations at close
range.

The paper work has been conslderably reduced be-
cause of the elinimation of the home office and plant office
groups. The necessity for maintaining many sets of dupli-
cate records has been eliminated.

' Elimination of production groups in the home and
ﬁlant of fices and the elimlnation of the order and stores
group in the plant office facllitates the processing of or-
ders and reduces the dependency of one group on anotler. 1In
the case of ordering of materials from outslde vendors the
apparatus division can order directly from vendors according
to the needs and policies of the divislion without interfer-
ence and restrictions from a general group in the plant of-

fice. In the case of the production groups the same factors
have been eliminated.

One of the primary ob jectives of a production de-
partment 1s to glve customers good service. Under the de-
centralization plan increased opportunity to improve service
has been provided. All the groups and functions upon which

production depends to handle other phases of the business

-
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have been concentrated in the same building with production.
In the process of decentralization the reduction of unneceé-
sary personnel and paper work has provided a means of reducs
ing overall expense because 1n determining the total cost of
a plece of apparatus the expenses of all groups in the entire
organization are allocated to thet apparatus on a percentage
basis. By the unification of &ll departments in one location,
the time necessary to process an order has been reduced.
Decisilons can be obtained in minutes or hours where they
formerly required days, weeks, or even months,

Therefore, this definite step in the direction of
simplification 1s bring about not only smoother, faster opers-
tion but at the same time 1s contributing to another very
important objective of production, namely, reduction of
costs. As time goes on this trend will lead to still greater
gains because the top men operating the business are on the
actual manufacturing scene where they can, through dally
contact with all phases of the business, take advantage of

further opportunity for improvement.



114

CHAPTER VII
REIATION OF SUPERVISION TO PRODUCTION ORGANIZATION

In any line of business a good guiding hand 1s re-
quired if satisfactory results are to be achieved. 1In the
case of productlion with its essential requisite of servicing
customers'! wants with speed and economy in the fact of all
sorts of difficulties and with the wealth of detalled work
necessary in the execution of production functions, a good
leader is more than ever necessary in order that the depart-
ment may function with a maximum of efficiency. Such a men
is known as the production supervisor and under the new sys-
tem of decentralized operation this title e s been chenged
to that of production menager. The man holding this posi-
tion not only acts as a gulde for the operation of the de-
partment but he is the master planmer in respect to all pro-
duction functions. He is the one responsible for the execu=-
tion of all functions to the end that customers are satisfied
and economy and profit are realized. To accomplish this task
a productlon supervisor must be an indlvidual whose abilities
can meet the many requirements of the job.

A. The Production Supervisor.

The production supervisor is the key link in the
production chain. Primarily, he must have the abllity to
plan, delegate authority, and supervise execution. He must
possess, in addition to his knowledge of production, certain
personal qualities of character. Without them his knowledge

will not enable him to derive & maximum of efficiency from
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his department. Some of the important qualities necessary

to do a good job are to:

1.

2.
S
4,

7.

10.
11.

12.

14.

15.

16.

Know all aspects of production work and its
relation to manufacturing, accounting, and
all othe r factors which influence production
or are influenced by profuction performance.

Believe in the importance of production work.
Like his work.

Be able to explain work to others quickly and
in & manner easily understood by them.

Be familiar with all that goes on within his
department and to obtain this informatlon
directly and not second hand.

Inspire confidence in his staff and employees
in general without becoming familiar with them.

Respect a1l as human beings having equal rights
regardless of who or what they may be in their
personal life.

Avoid entangling associations with employees.

Keep his own confidence except when situation
demands othe rwise.

Be neat in appearance.

Speak only when occasion warrants and only when
something of value can be said.

Be a good listener able to quickly digest facts
and put aside the irrelevant.

Understand people, knowing common likes and
dislikes.

Always get to & point quickly both in speech
and action.

Recognize obstacles quickly and proceed to
remove them lmmediately avoiding entangle-
ments in details.

Be interested in success of employees, glving
them every possible chance for same if deserved.
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17. Be forthright, truthful and falr in all his
actions.

18. Quickly admit lack of knowledge and proceed
at once to correct source for correct answer.

19. Be unafraid of superiors and all others.
20. Be firm when necessary.

21. Be emotiomally steady, never gl ving evidence
of anger nor excessive enthusiasm.

22. Get results, not by use of direct orders
based on his suthority but by suggestion.

23. Give his superiors the correct facts the
first time.

24. Have the members of his department perform
the work and never personally do the work or
become involved in details.

25. Have feelings impervious to hurt while always
being considerate of the feelings of others.

26. Be assured 1n manner because he knows his
job and is confident of handling it satis-
factorily.

27. Always fight for what he belleves is right.

28. Always exercise good judgment.

These, as specified, are only some of the requi-
sites for a good supervisor. There are many more character-
istics but these points will suffice to demonstrate the lati-
tude of the subject. In general, they are requirements
which are just as applicable in any line of business as they
are in production work. They do, perhaps from the viewpoint
of dealing with people, have a particular application be-

cause in production work time 1s of the essence with the re-

sult that it is a pressurized type of work and efficient
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management of people working under pressure is a dif ficult
problem at best.

B. The Section Supervisor.

This suwpervisor, who is commonly known as the sec-
tion leader, 1s responsible for production work connected
with one or more types of apperatus but never for all types
menufactured by & division. He is directly answerable to
the production supervisor and his chief task is to see that
the production work covering certain types of epparatus is
efficiently carried out. This. job carries with it the re-
sponsibility for the personnel in his section. He is their
guide and instructor besides being theilr "boss." He rust
seek to achleve the same performance with regerd to his sec
tion as the productlon supervisor does with regard to the
department as a whole. Although his field is a narrower one
than that of the production supervisor, the same requisites
as listed under topic "A"™ are not only epplicable but neces-
sary 1f a satisfactory job is to be done.

C. Supervision and the Selectlon of Personnel.

This field of supervisory work alone is a very im-
portant one beceuse upon it can very easily depend the
amount of efficiency with which a depaertment operates. 4 de-
partment burdened with individuals wﬁo heve neither the de-
sire not interest to do & good job cannot hope to avoid a
consequent poor output of apparatus. This neturally mesns a

loss in profits. Sometimes in such a situatlon production
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is realized but only beceuse the number of personnel is in-
creased to push the work through to completion. This pro-
cedure simply provides a crutch for a sick orgenization and
increases costs whereas steps should be taken to remedy the
unhealthy condition. Too much emphasis cannot be placed on
this subject.

In the case observed by the writer, those concerned
in the hiring of help are the general personnel office, the
production supervisor and the section leader or supervisor.
The general office may ma intain personnel records for all
employees in the plant and from this pool employees are se-
lected when openings occur for promotion. At the present
time the problem of hiring new help off the street is a minar
one because under terms of the union contract all employees
1laid of f far the lack of work must be recalled before new
help is hired. The pool thus created 1s sufficiently large
to provide most help needed for some time to come.

Whenever an opening occurs the personnel office is
notified by the production supervisor in whose division the
opening exlsts. The personnel office notifies the next per-
son on the list who 1is eligible both by seniority and exper-
jence to report to the production supervisor for an interview.
The candidate 1s interviewed by both the production super-
visor and the leader of the section where the opening exlsts.
The decision to accept or reject the applicant is the result

of the two interviews. In addition to the interviews, the



119

applicant's previous record, supplied by the personnel of-
fice, 1s considered. This also is a factor influencing the
final decision.

When interviewing an applicant the supervisor
speeks and acts in a friendly manner and attempts to put the
person to be interviewed at his ease so that he will talk
freely stating what he thinks of the Job of fered and why he
feels he is qualified to fill that job. The supervisor
listens carefully to what the applicant has to say because
very of ten something velueble can be learned indirectly from
the statements nade. The following items of informetion are
furnished by the interviewer because they are the most im-
portant factors concerning the Job from the applicent's view
point. They concern his welfare.

1, Compensation.

2. Degree of securilty. Is 1t a temporary or
a permanent Jjob or is it uncertain which
it will be in the future.

3. Opportunities for advancement.

4, Job conditlons - are they poor or disagreeable?

5. What sort of performance will be expected
on the part of the applicant if he i1s selected
for the job?

6. Indicates before close of interview whether
applicant will be considered further for the
job and if possible gives a yes or no answer
as to whether he will be given the job.

Nothing should be held back or camouflaged when presenting

these points. All pertinent information should be presented
truthfully and throughout the interview the supervisor should
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speak with conviction and assurance on every point. The ap-
plicant should be invited to present any questions which he
may have and they should be answered clearly, directly, and
immediately. Unless all aspects of the situation have been
presented clearly and fairly at the time of the interview
an employee may be added to the organization who will later
become a disturbing influence because he did not clearly
understand all the facts before he accepted the job.

These basic requirements have been presented in
thelr relation to the productlon supervisor but as mentioned
previously tle section leader also takes part in the selec-
tion of personrel. Very often he will be the one who actual-
ly explains the job conditions and tekes the employee into
the office and gives him the maln detalls of the job. Durirg
this process the same conditlons apply as in the case of the
production supervisor.

Whatever statements are made regarding compensation
et the tlme of the interview must be lived up to when the
employee begins work. The rate of compensation cannot be
stated as one amount when hiring and later reduced to a lower
amount when employee begins his dutles.

There is in existence today one factor which limits
the usefulness of a supervisor's abllity to select good per-
sonnel. The rules contained in tke union contract with the
company place greatest emphaslis on seniority as a qualifica-

tion far advaencement. As & result some individuels mast be
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accepted, although the supervisor may know from verbal re-
ports that the applicant would not be suitable because he
lacks definite written records to prove the unsuitability of
the epplicent. 1In this type of case the applicant must be
given tke job on the basis of senlority. If he 1s rejected
the union can make & labor case out of the sitwmtion and
carry this point as long as management lacks written proof
that the applicant is unsuitable for the Job.

The duties of both production supervisor and
section leader also call for their handling of labor griev-
ances. This is a fleld which requires diplomacy in order to
settle grievances to the satisfaction of both labor and mana-
gement. Here too, the supervisor or section leader must be
sure of the facts and honest in theilr presentation. By so
doing he can win the respect of labor because they know that
his decisions will always be fair ones. This goes a long
way toward preventing dissatisfactlon and the resultant poor
performence which follows dissatisfaction. Labor represent-
etives are more inclined to listen to reason and sometimes
settle minor grievences with the employees involved without
bringing the case to supervision. This is especially true
in cases where labor representatives know the employee is at
fault or i1s unreasonable in his demands.

However it is not to be implied from this statement
that all cases are settled at the supervisor's level. To

the contrary, there are times when the supervisor's solution
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to a case is not satisfactory to labor and as a result labor
exercises its prerogative to appeal tle case first to the
local plant official company labor board and if not satis-
fied there the case 1s then appealed to the labor board re-
presenting the company as & whole.

All in 211, the supervisor must be sdept in hiring,
supervising of help and in handling of employee grievances
if his department is to function smoothly. This field is
just as important to oversll satisfactory operation as each
of the other functions of the department. The best planned
systems are of 1little avail without people competent to make
them operate or where employees are dissatisfied.

D. Supervision and Education.

As observed by the writer, education eithin the
industry has been slowly developing over a period of years.
Today it has reached the point where menagement realizes
the more an employee knows about his job and its relation to
the business as a whole, the better 1is the performance of
that employee. Whereas in years past, an employee was told
as 1little as possible, he 1s now informed of developments ss
they take place in relation to his own job and his own secu-
rity. This latter development is not universal. As a matter
of fact there 1s a long way to go 1n this direction but
steps have been taken which indicate further development of
this field 1s to come.

Specifically, certain definite programs have been
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established in th® industry which the writer observed. For

example:

1.

Se

Individuals who show they have abllity and an
inclimation toward production work are chosen
on & basls of merit to attend a production
school for a prescribed length of time. During
that perilod they are trained in all phases of
production work not only by theory as presented
in the classroom but by actual experience on
each type of job. They are assigned to one
production job after another in order to gain
essential experience. When they have success-
fully completed the course they are assigned
sometimes to & supervisor's job of some kind
and very often only to a minor production job
where the y remain until opportunity for advance-
ment arises. Very often section leaders and
production managers are selected from this
group .

Meetings are held for production supervisors
epproximately every two weeks. These meetings
are to keep supervisors abreast of development s
on points pertaining to their work, company
policies, and matters of interest to employees
both in respect to thelr work and their personal
life. For example, the se meetings cover both
production work and matters relating to pensions
and disability compensation.

Production supervisors hold a meeting with
their section leaders passing on to them the
information they recelved at the production
supe rvisors' meeting.

The section leaders in turn hold a neeting
with the members of thelr sections and pass

on the iInformation of interest to thelr em-
ployees. This latter practice is one which 1s
still in the formative stage. Due to pressure
of work these meetings are somewhat irregular
but management advocates the practice and the
future may see a more definite program.

Classes are also held for all supervisors,
section leaders and factory foremen on subjects
pertaining to other phases of the business.

For example, a course in accounting may be
given to show the relation of thils department
to the business in general and to the ir work
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in particular. This brings about a better
understanding of each other's problems and
the mutual dependence of one department on
another.

6. Local radio: programs have been established
under the supervision of a public relations
director to bring about better community
relations.

7. Company scholarships have been established
for which children of employees can apply
in order to obtain a college education.

The s teps taken thus far in the educational fleld
indicate definite recognition of the basic value of education
and of the fact that it 1s not enough to have employees know
only what 1s necessary to perform thelr daily work.

Good supervision 1s essential to any successful
business enterprise. It 1s the gulide which keeps the organi-
zation running smoothly and it is the directing force which
can spell success or failure. The duties and problems of
supervision are many and require outstanding abilities and
characteristics. All of the qualities which may be named as
requisites for good leaders naturally do not exist in any one
member of supervision but - knowing what they are - better
results can be obtained if they are carefully considered when
selecting individuals to become members of this group.

The best of supervisors have a many-sided problem
to deal with and need tools with which to carry out their

work. Education 1s becoming more and more recognized as a

means to that end.
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CHAPTER VIII
CONCLUSION

Thus far we have considered the various main func-
tions of an apparatus production department in an attempt to
show the principal operations of each function 1n order to
demons trate the importance of that function in its relation
to the production department as a whole and to bring home
the fact that each function 1s properly executed only through
the performance of many and varied detailed tasks. Each
individuel function must be carefully tled in wlth each of
the other functions in the system. In some cases these
functions reach out beyond the 1limlts of the department it-
self and touch engineering, planning, and drafting depart-
ments., If any one function falls to operate according to
schedule, then the prodw tion system as a whole bogs down
as naturally does the actual output of completed apparatus.
Such a result means customers are dissatisfied with broken
delivery promises and dissatisfied customers today do not
make good and regular customers tomorrow.

An example of this might be the failure of the pro-
duction follower to see that the necessary engilneering,
drafting, or planning was done on time to permit early enough
ordering, receiving, and stock accumuleting to meet the
schedule for delivery of parts to manufacturing for asctwl
buillding. 8So,too, poor or inadequate ordering, production

schedules, and stock handling can quickly cause a break in
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scheduled production which is injurious to the overall plans
of the department.

Therefore, the old saying "A chain is no stronger
than its weakest 1link" is very true in the case of produc-
tion work.

Satisfactory production operation requires smooth,
unified and co-ordirated actlion in every phase of the work.

Production is designed primarily to service the
needs of cus tomers with a view to quality and speed. In so
doing, orders must not only be filled quickly enough and
good enough to satisfy the customer but cost must be main-
tained at as low a point as possible. Inventories must be
maintained large enough to accommodate fulfillment of new
orders but also low enough so that capital investment is not
represented by la rge unmoving stock piles. The greater the
turnover of materials the faster and greater the return on
investment. On the other hand, inventories must not be main-
tained at such a low point thet new orders cannot be filled
within advertised manufacturing cycles. In the process of
how much and when to order, sights must be trained on buying
at the lowest possible cost without sacrificing quality.
Advantage must be taken of economical lots.

This department also acts as a guardian of all ma-
terials on hand through the medium of its stock branch. In
the case of this branch thought must be always given to most

economical methods of handling and storing materials.
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Consequently each function performed by the pro-
duction department exerts a definite influence on the degree
of success attalined in serviecing customers. The combined
operations of the department also add to or detract from the
general success of the business because they play an lmpor-
tant part in the control of important.economical factors
which directly affect profit amd loss.

In contrast to years ago when material handling
with its accompanying stock problems was performed by diffi-
cult time consuming labor, today there are various types of
cranes, electric trucks and suitable racks provided to per-
form a greater amount of work with less manual labor in less
time and at a lower cost.

New paper work systems have been installed which
so far gilve the impression that definite economlcal improve-
ment 1s close at hand.

The importance now attached to good supervision
and to the benefits to be derived from an expanded eduweation-
al program indicates there now exists a realization that
these are factors which have recelved too little attention
in the past and that they exert a valuable influence on the
end results of a business enterprise.

In general , the trend has been towards improvement
and at present the movement has been accelerated to a great-
er degree than at any time in the past. Progress has defi-

nitely been made and prospects for greater progress in the
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future are good.

The method of operation in use at present has been
the outgrowth of experience, expanded production and general
business charges. It 1s satisfactory in that competition
can be met with a certaln degree of success and proflts re-
alized. This indicates that competition has the same or
similar difficulties and the system does operate, under
present conditions, in a manner which helps to bring a re-
turn on Investments. It does not mean that the present meth-
od of operation is the best which can be developed to fit
manufacturing conditions and requirements. As previously
stated, the new consciousness to the possibllities for im-
provement as evidenced by general trends, of which the de-
centralization program is a good example, clearly indicates
that the present method of operation can and will be im-
proved. One possibility for improvement lles in a further
simplification of the exlsting paper work systems. A second
important step can be accomplished if & manufecturing field
such as that of eapparatus can increase the number of stend-
ard models manufactured and decrease the number of specials
which very often are unpredictable as to ultimmte cost until
they have been actually manufactured. Servicing of such
requisitions increases the smount of paper work and the num-
ber of personnel necessary to operate. Sometimes such appa-
ratus may be actually manufactured at a loss. However, it

is not to be inferred from this statement that profits are

-
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not realized from the manuf acture of special apﬁaratua.
There will always be customers who cannot avold special re-
quirements but it 1s believed there is further opportunity
to reduce the number of cases where special apparatus must
be supplisd. Careful study of all models which have been
menufactured would at least reveal cases where many compo-
nent parts listed as speclal actually are used in a number
of different models.

In the matter of personnel management with all its
problems much can be done to ald supervision and personnel
alike with a resulting beneficlal effect on output.

A production department considered through the me-
dium of its maln functlons 1s revealed as a department which
must, through good planning and proper execution of plans,
supply manufacturing with the necessary tools and materials
to construct and ship apparatus satisfactory to the customer
in cost, quality and delivery. At the same time it must
smoothly operate a very detailed process in an economical
manner so a8 to make definite contributions to profit, the

ultimte goal of all business.
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