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CHAPTER I 

INTRODUCTION 

Purpose of the Study 

The purpose of this study is to determine to what 

extent automatic data processing equipment is used by 

manufacturing firms in the Texas Panhandle and South Plains 

Area for Inventory control purposes. The use of such equip

ment is of growing importance to the business community. 

This study should give some Indication not only as to the 

extent of use for such equipment but also as to methods 

in use and future possibilities for the use of automatic data 

processing equipment in Inventory control. In order to 

achieve this purpose it will be necessary to (1) thoroughly 

examine secondary sources of information, such as books, 

periodicals, and other written material, and from this 

information establish the scope, objectives, and advantages 

of inventories and inventory control in the manufacturing 

firm; (2) examine secondary sources of information to 

determine some of the factors that effect Inventory control; 

(3) examine secondary sources of information to determine 

to what extent automatic data processing equipment might 

aid a manufacturing firm in establishing good Inventory 

control; (4) secure information, by the use of question

naires. Interviews, and other available means, concerning 



the use of automatic data processing equipment for Inven

tory control purposes in the designated area; and 

(5) summarize the collected Information and draw conclusions 

from the findings. 

c/^ 
Importance of the Study 

One of the most complex and far-reaching of all 

business activities is the control of inventories. Msuiy 

seemingly conflicting interests and considerations are found 

to focus at this point. The sales, production, purchasing-, 

finance, and accounting departments are all involved with 

its planning and execution. The end result achieved has a 

major bearing on the company's financial strength and 

competitive position. This is so because the control of 

inventories directly affects quality of service to customers, 

production costs, earnings, and soundness of working-capital 

position. 

There are two facts that serve to reinforce this 

estimate of the Importance of inventory control in the 

modern business. The management of purchased and finished-

goods inventories is the center of the day-to-day problem of 

coordinating sales and production in most manufacturing 

firms, and one of the important direct causes of business 

failure has been inventory losses.! 

•̂ H. B. Maynard, ed.. Industrial Engineering Hand
book. First Edition (New York, 1956), p. 6:55. 



It is hoped that with the use of modem data-

processing equipment better inventory control will be 

possible. Data processing equipment can bring about better 

Inventory control in two ways. First, it will help to 

eliminate departmental rivalry. The machines are not able 

to reach biased conclusions or affect decisions by their 

ovm ideas; so if each department feeds the correct infor-

mation into the machine, a correct answer should result. 

Second, the machines will produce more and better informa

tion faster than the old methods. This will give management 

better facts and forecasts as material with which to maJce 

decisions. 

Methods of Research 

Both primary data and secondary data were used in 

this study. Secondary data was taken from publications 

in the Texas Technological College library and other avail

able sources. 

The primary data was secured by the use of question

naires and personal interviews. An initial questionnaire 

was sent to all manufacturing firms in the area to be 

surveyed which were listed in the Directory of Texas Manu

facturers as having fifty or more employees. If the firm 

returned the questionnaire and indicated that automatic 

data processing equipment was used for Inventory control 

purposes, a telephone or personal Interview was conducted 



with that firm. The purpose of the questionnaire and the 

telephone or personal Interview was to determine how many 

of the companies included in the study had automatic data 

processing equipment and to what extent and how this equip

ment Is used for inventory control purposes. When the 

telephone or personal interviews had been conducted, the 

Information gathered was assessed. The facts gathered 

about the various companies* systems were compared and 

related to what is considered to be a model system using 

automatic data processing equipment. Summarization of the 

extent of use of automatic data processing equipment in the 

selected area was used as the basis for certain conclusions. 

Mr. W. W. Harrington, Systems Engineering Manager 

of International Business Machines Corporation, supplied 

sources for much of the information concerning the computer*s 

role in inventory control. 



CHAPTER II 

SCOPE OBJECTIVES AND ADVANTAGES OF 

INVENTORY AND INVENTORY CONTROL 

Scope 

There are basically six different kinds or groups 

of inventory. An item of Inventory may be placed in one 

group in one company and In still another in a different 

company, but in the final analysis all inventory items may 

be placed In one of the following classes:^ 

1. Raw materials 

2. Component goods 

3» Work in process 

4. Finished goods 

5« Packing and packaging materials 

6. Supplies 

In the raw materials class of inventory are those 

items that are acquired by the company in a form that needs 

further processing to make them a part of or to convert 

them into the end product. It may be well to keep in mind 

the fact that what may be raw materials for one company may 

be the finished product of another company. In other words, 

when raw materials are mentioned, this does not mean that 

^Maynard, p. 6:5^* 



they are the basic raw materials produced by nature. 

Component parts or subassemblies, purchased in 

finished form and not processed in any way before they 

are built into the product, are, strictly speaking, a part 

of the work In process. A separate component parts class 

of inventory is usually set up, however, whenever detail 

parts or subassemblies are placed in storerooms either for 

subsequent withdrawal and assembly Into finished products 

or for sale as replacement parts. 

These component parts need no additional processing 

before being assembled into finished products. In many cases 

component parts are classified as raw materials inventory. 

More often than not, however, the separate classification is 

justified.3 

The work-in-process inventory Includes all product 

materials on which the company has performed some manufac

turing, processing, or converting operations, but which are 

not yet in finished form ready for either sale or for 

storage as component parts.^ All materials that leave 

either raw material stores or purchased parts stores will 

enter the work-in-process Inventory until the product Is 

completed. The flow of the work-in-process inventory is 

%arold T. Armine, John A. Hitchey, and Oliver S. 
Hulley, Marxufacturing: Organization and Management (Englewood 
Cliffs, 1957), p. 255. 

Maynard, p, 6:5^* 



controlled by the production control department.^ 

Finished goods inventory is made up of those items 

that have been completed and are ready for sale. Finished 

goods Inventory may be located at many different places. 

It may be located at a company plant or store or a branch 

or commercial warehouse. Finished goods inventory may 

also be in transit between any of the above mentioned 

places." The value of finished goods that are held by the 

manufacturing company is usually very high and a principal 

factor in the financial problems of the company. A good 

example of this is the piston ring manufacturer who, in 

addition to making rings to sell to the car manufacturers, 

also maintains a large stock of many different sizes of 

piston rings in automotive supply houses for quick service 

to the auto repairman.*^ 

Packing and packaging materials include unit pack

ages for finished products, nonreturnable containers, 

closures, labels, shipping cartons and similar items. These 

items are sometimes set up as a separate Inventory class 

whenever they form a significant part of product costs." 

Many authors do not choose to classify packing and packaging 

materials as a separate inventory classification. They 

u. 

•^Armine, Ritchey and Cliffs, p. 256. 

Maynard, p. 5*5^* 

"^Armine, Ritchey and Cliffs, pp. 256-257. 

°Maynard, p. 6:65. 
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think that such inventory Is best placed in the supplies 

category, probably due to the fact that packing and 

packaging materials are often an extremely small part of 

the total cost of the product. But packaging is often an 

important cost item. So in order to properly account for 

all classes of inventory, packaging must often be included 

as a separate classification. 

The supplies category of inventory classification 

is known by a variety of names. Among these names are 

general stores, maintenance and operating supplies, and 

other similar names. This category includes all Items 

that are regularly stocked by the company and either con

sumed in operation of the plant or office or needed to 

maintain its buildings and equipment.^ This particular 

classification of inventory is often called indirect 

materials by the accountants. 

Ob.lectives 

Any comprehensive system of control is aimed directly, 

or indirectly, at accomplishing a variety of purposes. Most 

of these purposes fall into one of the following groups 

which represent the three basic objectives of inventory 

control.-̂  

'̂ Maynard, p. 6:56. 

Maynard, p. 6:56. 



1. Financial objectives - Here the goal of 

inventory control is to see that the investment 

in inventories is within the limits of the 

funds available so that the company's cash 

position is not jeopardized and the composition 

of working capital is not thrown seriously out 

of balance. Also included in the financial 

objectives are investment or ownership cost. 

There is the possibility that the costs of 

holding or owning some inventories could 

seriously weaken the financial position of a 

company. 

2. Property-protection objectives - These objec

tives are twofold in terms of the end results 

to be achieved: 

a. To safeguard important tangible assets 

against such things as theft, preventable 

waste, insurable damage, or unauthorized 

use. 

b. To minimize the possible losses resulting 

from inventory deterioration, obsolescence, 

or price declines. 

c. To make certain that, within reasonable 

limits, the value of the asset is correctly 

stated on the books of the company. 

3. Operating objective - This two-fold objective 
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covers a greater diversity of purposes than the 

other two, but most of them can be classified 

under the following: 

a. To obtain the best possible over-all 

balance between production and inventory-

carrying cost on the one hand and customer 

service on the other. ^ 

b. To be able to locate materials and make 

them immediately available when needed. 

Another way of stating the objectives of inventory 

control is to say that the objective of inventory control 

is "to maintain an optimum number of materials on hand, 

and to supply the proper amounts to production at the time 

and place needed.**"*-̂  Perhaps this statement over-simplifies 

the objectives of Inventory control to a large extent, but 

when it is examined carefully, It will be seen that it is 

a true statement of the objectives. 

Advantages of Inventory Control P 
When companies have established strong inventory 

control procedures under the direction of integrated pro

duction planning and control departments, they have usually 

reduced investment in inventories, storage times, and 

handling cost, and have often reduced the costs of output. 

-'••̂ William Voris, The Manacrement of Production 
(New York, I960), p. 178, 
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There are many additional advantages of having a good 

inventory control system. Some of them are the following:l^ 

1. Reducing the possibility of delayed deliveries 

to customers. 

2o Reducing the possibility of having to shut down 

production lines or other manufacturing activ

ities because of a shortage of materials on 

hand. 

3. Reducing material waste by controlling to some 

extent theft, breakage, deterioration, spoilage 

and obsolescence. 

4. Reducing the cost of manufacturing by having 

proper parts on hand when needed. Having the 

proper parts on hand when they are needed is 

important because without proper parts it will 

be necessary to either stop production or 

substitute parts. Production stoppages are 

costly, and the substitution of parts or 

materials can cause the quality of the finished 

product to be below standard. 

5. Increasing effectiveness of key personnel by 

avoiding interruptions due to lack of materials. 

6. Reducing purchased material cost by helping to 

eliminate emergency purchasing and other special 

1 2 
Gordan B. Carson, ed., Production Handbook, Second 

Edition (New York, 1959), p. ^:^2; Maynard, pp. 6:57-58. 
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charges. 

7. Reducing clerical and other office costs by 

reducing the costs of purchasing follow-up 

and expediting activities, physical inventory 

verification, and order tracing, rescheduling, 

and similar activities essential to answering 

order status inquiries. 

8. Strengthening the general overall financial 

position of the company by the preservation of 

a more liquid working capital position and 

reduction of overall capital requirements. 

The advantages of good Inventory control serve to 

emphasize tv7o points. In the first place, good Inventory 

control does not necessarily mean keeping inventories at a 

minimum, since the lowest possible inventory is often not 

the best or least costly inventory. The real problem in 

this area is to achieve the best possible balance between 

too much inventory with all its financial hazards and too 

little inventory with all its unfavorable effects on custo

mer relations, competitive position and production stability, 

If the company holds too much inventory, there is the danger 

that money will be lost due to deterioration and spoilage 

and it is certain that costs will be Increased due to the 

cost of holding and storage of the excess inventory. If 

too little inventory is held, there is the danger that 

production lines will have to be stopped. When the lines 
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are stopped, fixed costs continue. It can be seen without 

further discussion how the stopping of production lines may 

cost a company a lot of money in a short period of time. If 

the company does not hold enough goods in the finished-

goods Inventory or If the production lines are allowed to 

stop and customer orders can not be filled, there is the 

danger that the company will lose customers, and the loss 

of customers means the loss of possible profits and the 

company*s competitive position in the industry. 

Furthermore, the need for effective inventory 

control is constant, although the relative importance of 

various inventory control objectives may change with shifts 

in business conditions. During periods of falling prices 

or declining business activity this need is most widely 

recognized.-^3 

T O 

^Maynard, p. 6:56. 



CHAPTER III 

FACTORS AFFECTING INVENTORY CONTROL 

Inventory Problems 

How big should Inventories be? This question is 

one of the more important questions facing management today. 

Of course the answer to the question is—they should be 

just big enough. -There are, however, many volumes of 

literature written in an attempt to decide just how big is 

big enough. 

The question is made even more difficult by the 

fact that each individual within a management group is 

often found trying to answer the question from his own 

point of view. Êie either fails to recognize or is unable 

to recognize costs outside his usual frame of reference. 

He tends to look at inventories as though they are isolated 

from the other operations of the business. From the sales 

manager's viewpoint it is never good to make the customer 

wait. He, therefore, wishes to carry many items in all 

lines of goods that the company has to offer so that he 

may fill orders immediately. The production manager wants 

to have long manufacturing runs for lower cost and steady 

emplo3niient. He will, therefore, need a large stock of 

raw materials and he will not worry to any great extent 

about the finished goods Inventory. The treasurer wants 

1^ 
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to hold down all forms of inventory in order to keep from 

draining off cash which could be used to make a profit. 

,lt the company buys more of some type of material than is 

needed, then the money that is necessary to buy that material 

is in a sense wasted, because the material is not needed. 

If the money were not tied up in inventory it could be 

Invested in some other area of the company where it could 

be earning a return. Money that is invested in unnecessary 

inventory can at least be Invested in government bonds or 

some similar asset and earning some return instead of being 

tied up in unnecessary Inventory. This situation of excess 

stocks commonly occurs, and it will continue to happen 

until the heads of departments learn to work together and 

better co-ordinate their work.^^ 

Another problem in many companies is the fact that 

the questions that are raised in connection with management 

and control of Inventories are basically aimed at action 

and not at arriving at answers to the problems. The 

questions are often stated in the terms of decisions to be 

made: Where shall the stock be kept? How much stock shall 

be kept? Who will be responsible for keeping the stock? 

What shall be done to control balances? What shall be 

done to set proper schedules? 

1^ 
Robert H. Bock and William K. Holstein, eds.. 

Production Planning and Control: Text and Readings 
(Columbus, Ohio, 1963), p. 121. 
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By themselves, action questions are not enough to 

solve the problems of inventory control. In order to get 

the answer to these questions as a basis for further action, 

it will be necessary to ask some further and rather 

different kinds of questions. Some of these questions are: 

Why do we have inventories? What factors affect the 

inventory balances that are maintained? How do these 

effects take place? From the answers to these questions, 

a picture of the inventory control problem can be built. 

If the picture is built correctly, it will show the in

fluence on inventories and costs of the various alternative 

decisions which the management of a company may ultimately 

want to consider. 

In the past, businessmen have answered this type 

of analytical or functional question intuitively, and they 

have met with considerable success. Because of this past 

success, most of the effort that has been directed toward 

the improvement of inventory management has been spent in 

other directions. It has been aimed at better means of 

recording, filing, or displaying information. Better ways 

of doing much of the necessary clerical work have also been 

developed. The efficient handling of data helps, and it 

is good that advances have been made in these areas; however, 

-it does not lessen the need for a more systematic approach 

to inventory problems that can take the place of or supple

ment intuition. 
/ 
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The task of achieving an economical balance by the 

use of intuitive methods has become more complex as busi

nesses have grown and become more complex and as business 

executives have become more and more specialized in their 

jobs or further removed from the direct operations of the 

business. 

The fact that the types and definitions of cost 

which influence appropriate inventory policy are not those 

-definitions which are characteristically found on the books 

-of a company is one of the principal difficulties in the 

intuitive approach to the inventory problem. There are 

many costs, such as purchasing setup costs, that are hidden 

in the accounting records. There are other costs such as 

inventory capital costs that may never appear at all. 

Each such cost may be known to the department or operating 

head who is primarily responsible for control of that cost. 

However, since it is a hidden cost, its importance may not 

be known to other departments or operating heads concerned. 

The confusion that results may make it difficult to arrive 

at a consistent policy. 

Operations research teams have succeeded in using 

techniques of research scientists to develop a practical 

analytic approach to inventory questions, despite growing 

business size, complexity, and division of management 

responsibility.^ 

-̂ B̂ock and Holstein, pp. I82-I83. 
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Inventory Functions 

In order to understand the principles of the 

analytic approach, one should have an understanding of 

the basic function of inventories. From an operations 

viewpoint the function of inventories is to obtain the 

best over-all balance between production and the inventory-

carrying costs on the one hand and customer service on the 

16 other. In other vrords, inventories serve to uncouple 

operations in the process of making a product and getting 

it to a customer. With the use of inventories, it is 

unnecessary to gear production directly to consumption, nor 

is it necessary to force consumption to adapt to necessities 

of production. 

Ĵ!̂ om what has been said It may be seen that there 

is this important question: At what point does the uncoup

ling function that is made possible by Inventories stop 

^earning enough advantage to justify the investment required?!^ 

In order to arrive at a satisfactory answer to this question 

it will be necessary to make a distinction between those 

inventories made necessary because it takes time to complete 

an operation and to move the product from one stage to 

another and those used for organizational reasons. Inven

tories used for organizational reasons are those employed to 

•̂ "̂ Maynard, p. 6:56. 

•̂ "̂ Bock and Holstein, p. I83. 
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allow one unit to schedule its operations more or less 

independently of another. 

Movement Inventories 

Very often the inventory balances that are needed 

because of the time required to move stocks from one place 

to another are not recognized, or they are confused with 

inventories that result from other needs such as economical 

shipping quantities. 

Movement inventories consist of two basic kinds of 

stock: those that are moving from the plant to the ware

house or from the warehouse to the plant and those that are 

moving between points of manufacturing operations such as 

materials that are in route from one point to another in 

the factory or down the assembly line. 

The amount of movement stock will change only when 

sales change or the length of transit time changes. The 

method of transportation that is used will largely deter

mine the time in transit, although improvements in loading 

or dispatching practices may cut transit time by eliminating 

unnecessary delays. 

Organization Inventories 

The type of inventory that presents management 

with its most difficult problems are those that buy organi

zation. In other words, the more inventory that is held 
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for organizational purposes the higher the price for this 

type Inventory. Therefore, if an excess of organizational 

inventories is held, it may be said that the company 

holding the excess is buying a "lack of** organization. 

The more of this type of inventory that is carried between 

the various stages of manufacturing, the less coordination 

.is'̂ required to keep the manufacturing process running 

smoothly. However, if inventories are already being used 

efficiently, any cut will be at the expense of greater 

organization effort. 

No matter what the superficial differences among 

businesses in the nature and characteristics of the organl-

-^ati^n inventory they maintain, the following three 

8/ 

1. Lot size inventories - The economic lot size 

Inventory is that quantity which will give 

lowest unit cost, but it is necessary to be 

certain that all costs have been included. 

Rather than being the specific price quotation 

at which the material V7as purchased or pro

duced, it is the over-all unit cost of the 

material as it is delivered to the production 

department. This cost will include the cost of 

storing, handling, and keeping records. A 

functions are basic.^^^ Pnip^s:^r .^^ i/S^'^^"f ^i^*--

^^Bock and Holstein, pp. 18^-185, 



21 

number of factors influence the ultimate unit ̂  

cost of the goods in this type of inventory. 

Those factors which are of most importance are 

the following :-'-̂  

a. The price that is paid for a purchased item 

or the cost of a manufactured item. 

b. The costs that are .involved in placing 

the order for replenishment quantities. 

c. The cost of carrying the item in the 

inventory. 

d. The cost of money tied up in inventory. 

e. The physical deterioration or obsolescence 

that occurs to the item while it is held 

in the inventory. 

2. Fluctuation stock - The stocks are held to 

cushion the shocks arising from unpredictable 

fluctuations in consumer demand. It is almost 

an Impossibility to anticipate all fluctuations. 

For many that could be anticipated, it would be 

uneconomical to anticipate. However, a business 

can not operate without some fluctuation stocks 

unless it is willing to make its customers 

wait for their orders until the materials can 

be purchased conveniently or until their orders 

^^Carson, p, ^:5^. 
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can be scheduled into production conveniently. 

3. Anticipation stock - This type of inventory is 

held when goods and materials are consumed in 

a predictable but changing pattern through the 

year, and it is desirable to absorb some of 

these changes by building and depleting inven

tories rather than by changing production rates 

with attendent fluctuations in employment and 

additional capital capacity requirements. Such 

inventory may also be held when the company is 

able for one reason or the other to get raw 

materials only during certain seasons of the 

year, or when a company is expecting a shortage 

of the needed goods due to such things as a 

strike, war, etc. 

As can be seen, the problem is to achieve a balance 

between the increasing cost of carrying additional Inventory 

and the declining return earned on the money invested in the 

additional stock. This is a problem that defies solution 

through an intuitive understanding alone. This is why the 

new analytical concepts are becoming increasingly more 

necessary. 

Inventory Costs 

As with costs in most other branches of manufactur

ing, inventory costs are of two kinds, direct and indirect. 
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The direct costs are the costs that are paid to vendors for 

the goods. The Indirect costs are for such things as 

transportation, storage, breakage, obsolescence, etc. On 

the other hand, there are those costs that result because 

the firm did not carry enough Inventory. ^These costs come 

in the form of lost sales, idle machine and man hours, etc.^O 

There is also another cost Involved if inventories 

are held. This cost is the economic cost. I.e., opportun

ities for profit that are foregone. 

Direct Influence Costs 

--r 
In general there are three distinct groups of costs 

which influence Inventory policy. They are the following:^"^ 

1. Costs depending on the amount ordered. 

2. Production costs. 

3« Costs of storing and handling Inventories. 

Among the items which are included in costs that 

depend on the amount ordered can be included quantity dis

count offered by vendors (discounts become a cost if they 

are lost), clerical costs of making out a purchase order, 

and shipping costs to the extent that they influence the 

quantity of raw materials purchased and the resulting raw 

stock levels, the size of intraplant or piant-warehouse 

20 
Claude S. George, Jr., Management in Industry 

(Englewood Cliffs, New Jersey, 1959), pp. 503-50̂ 1-. 

^^Bock and Holstein, pp. I87-I88. 
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.shipments, or the size and the frequency of shipments to 

customers. Also Included in this group of costs are 

setup or change-over costs, since these costs, as unit costs, 

are affected by the amount to be manufactured in a produc

tion run. 

Included in production costs are the abnormal or 

nonroutine costs of production, the amount of which may be 

affected by the policies or control methods used. Such 

costs as overtime, shakedown, hiring, and training represent 

costs that have a direct bearing on inventory policy. Shake

down or learning costs show up wherever output during the 

early part of a new run is below standard quantity or 

quality. These costs influence inventory policy and control 

methods to the extent that the policy or control method may 

have to be adjusted to conform with them. A cost of under-

capacity operation may also be encountered if, for example, 

a basic labor force must be maintained regardless of 

volume.^^ 

Costs of handling and storing inventory also affect 

control methods and inventory policies. Included in this 

group of costs are expenses of handling products in and 

out of stock, storage costs such as rent, heat, refrigera

tion, insurance, taxes, obsolescence, spoilage, and capital 

costs. 

Obsolescence and spoilage costs may take several 

op 

"̂ Frank J. Andress, "The Learning Curve as a Pro
duction Tool," Harvard Business Review. January-February, 
195^, p. 87. 
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forms. These include (l) outright spoilage, or (2) risk 

that a particular unit in stock or a particular product 

number will either become technologically unsalable or 

go out of style. 

Capital Investment 

-. One of the most difficult problems in resolving 

inventory policy questions is evaluating the effect of 

inventory and scheduling policy on capital investment and 

the worth of capital tied up in inventories. 

The amount of capital invested in inventory is the 

out-of-pocket, or avoidable, cash cost for material, labor, 

and overhead of goods in inventory (as distinguished from 

the book value of inventory). For example, it is the usual 

practice to purchase raw materials in accordance with 

production schedules. Therefore, if the production of an 

item can be postponed, the buying and paying for raw 

materials may also be postponed. 

The raw material cost component usually represents 

a part of the out-of-pocket inventory investment in finished 

goods. If, however, the raw materials must be purchased 

when available (seasonal) no matter what the production 

schedule, then the raw material component of finished 

product cost does not represent avoidable Investment and 

therefore should not be considered as part of the Inventory 

value for planning purposes. 
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In summary it can be said that for productive 

planning and inventory management purposes, the investment 

value of goods in inventory should be taken on the cash 

outlay made at the time of production that could have been 

delayed if the goods were not made then but at a later 

time, closer to the time of the sale of the finished 

product. -̂  —---

The cost of the capital invested in inventory is 

the product of three factors:2^ 

1. The capital value of a unit of inventory. 

2. The time a unit of product or material is in 

Inventory. 

3» The charge or Imputed interest rate placed 

against a dollar of invested cash (economic 

cost). 

The first of these three items was discussed above. 

The second factor is fixed by management's inventory policy 

decision as to when to start production. These decisions, 

however, can be made economically only in view of the third 

factor. 

Quite often business men fall into the trap of 

thinking that cash tied up in inventories costs nothing. 

This line of reasoning implies that the cash in inventories 

23Beck and Holstein, pp. I88-I89. 

2^Bock and Holstein, pp. 189-191. 



27 

would otherwise sit idle. The fact is, however, that the 

cash would probably at least be invested in government 

bonds or a savings bank if It were not invested in inven

tories. If it were really idle, the cash would probably 

be released to the stockholders. 

It might be well to point out that the dollars 

invested in inventory may be underestimated if bank 

interest rates are used. There are few business men who 

will be satisfied if their companies' capital funds are not 

^returning more than the bank interest rate. 

---It is usually only in the long-run that the valua

tion of investment in facilities becomes important. 

Facilities investment may become important in the short-

run when their productivity is taxed and plans for new 

facilities are being considered. 

Customer Service 

One of the benefits of good inventory control is good 

customer relations.^ Good customer relations, however, will 

come about only through good customer service. In figuring 

the inventory cost, this is a definite part. 

Customer service is like organization inventories. 

It is a thing that the company has to buy. If the company 

policy is to never make the customer wait for his order, 

then large amounts of goods will have to be held in the 

^^Maynard, p. 6:51* 
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finished goods inventory. On the other end of the scale 

is the job order shop which manufactures only to order. 

However, even the job order shop is faced with the question 

of how much inventory to hold. Are enough raw materials to 

be held in inventory to produce an order immediately, or are 

the raw materials to be ordered to produce the goods only 

after the order has been received? 

What customer service policy amounts to in the final 

analysis is that management is going to have to weigh one 

side of the coin against the other and strike a happy 

balance. It would be a difficult thing for manufacturing 

firms to product so that th© oustomera would never h§̂ v@ to 

wait. At the same time, if a firm always makes its custo

mers wait longer than competing firms do, then it will soon 

be out of business. 

Economic Order Quantity 

Now it might be well to examine in some detail one 

of the inventory problems which plague business men. This 

is the problem of the optimum size of lot to purchase or 

produce for stock. This is one of the oldest problems 

of inventory management. It is, however, a problem that 

a great many companies would do well from a profit stand

point to attack today. 

The objective in setting or determining the 

optimum lot size to order should be to achieve the lowest 
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over-all inventory cost consistent with uninterrupted 

operation of the plant or factory. This does not, as is 

so widely and mistakenly assumed, mean the lowest inventory 

or lowest carrying or investment cost. There are several 

other elements of Inventory costs which must be given equal 

consideration in order to arrive at a solid answer. If 

the best over-all balance is worked out among the following 

five points, then the optimum lot size is likely to be 

determined. The points are these:^" 

1. The "out-of-pocket" cost of carrying an item in 
Inventory, 

2. The clerical and other overhead costs of buying 
the item, 

3* The possibility of obtaining lovrer unit prices 
through larger quantity purchases, 

4. The danger of obsolescence, deterioration or 
price decline, 

5« The limitations of storage space. 

It might be well to discuss each of the five items 

listed above in more detail in order to give the reader a 

better idea of each. 

The out-of-pocket costs are the variable and savable 

-costs of carrying any given item in inventory and usually 

include such items as insurance, personal property taxes, 

and cost of the money Invested in the item. Such items as 

space charges, wages paid to stock keepers, and other 

similar costs are not included because they do not vary 

with fluctuations in the quantity carried of any given 

item. Therefore, such costs as space costs need be 

''^Maynard, pp, 6:63-64, 
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considered only if the storage capacity of existing 

buildings were to be exceeded and additional capacity had 

to be constructed or leased. 

Included in clerical and other overhead costs of 

buying an item are salaries paid for such things as issuing 

purchase requisitions, placing and expediting purchase 

orders, receiving and putting items into stores, recording 

the receipt of items and clearing open-order files, and 

verifying and paying the vendor's invoice. The volume of 

the work in most of the activities listed tends to vary 

with the number of transactions rather than with the quantity 

QT dollar value per purchaae. 

On many items that are purchased for inventory the 

annual savings in unit cost that can be realized from 

increasing the quantity purchased at one time will more 

than offset the increased cost of carrying a larger 

average inventory. This does not always mean that it is 

necessary to purchase a larger number of the same size 

units at the same time in order to obtain the lower price. 

Quantity buying can take on many different forms, and all 

of them should be taken into consideration in evaluating 

volume-price relationship. 

The number of months' supply of a good carried in 

inventory must be governed by the possibility of spoilage, 

deterioration, obsolescence, or decline in market value 

while the item is in storage, regardless of the economics 
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obtainable through large-quantity buying. Obsolescence 

hazards are very difficult to predict, and yet every 

reasonable effort must be made to predict them because of 

their potentially high cost. 

Storage costs are ordinarily not one of the variable 

costs of carrying any one item of inventory. Stated another 

way it might be said that for many, if not most inventory 

items, storage space limitations are not a serious deterrent 

to inventory increases that prove, on other grounds, to be 

economical. 

In the light of what has been said above, the 

following steps represent a practical approach to the job 

of setting reorder quantities on individual items.^7 

For inventory items with sizable volume-price 

differentials: 

1. A list of the items on which significant 

unit-price reductions are available through 

larger-quantity purchases should be obtained 

from the purchasing department. 

2. Tentatively set the reorder quantity at a 

level that will produce the lowest unit price 

within the limits of the storage space that 

is available by making reference to the antici

pated annual volume of use. 

'̂ Maynard, pp. 6:56-68, 
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3« Make certain that the savings from lower unit/ 

prices are not exceeded by the predetermined 

percentage representing the out-of-pocket cost 

of carrying the average quantity of each item. 

4. Review the list of supply items and tentative 

reorder quantities to determine which items, 

if any, are subject to obsolescence or deterior

ation while in storage. Where this danger 

exists the order should be reduced to a safe 

amount. 

5. Review the tentative reorder quantities on. 

product materials and parts with the proper 

people in order to determine which items are 

vulnerable to deterioration, product obsoles

cence, or design change during the indicated 

storage period. On items that are subject to 

these conditions the order quantity should be 

reduced to an amount that seems to represent 

the best balance between unit price advantage 

and inventory-carrying risks. 

6. All items for which the indicated reorder 

quantity is more than an average number of 

months' supply should be reviewed with the 

purchasing department to see that the unit 

price saving through larger volume purchases 

is great enouo-h to afford the risk of decline 

^ t ^ 
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in market value. 

For all other items set the tentative reorder 

quantity at a point that will result in the lowest combined 

cost of buying and carrying each item. This point will be 

one which is closely related to the value of the monthly 

usage, for the lower the quantity used each month, the 

larger the number of months' supply that can be carried in 

stock without eating up the overhead savings resulting from 

less frequent purchasing. 

There are a number of formulas that have been 

developed for computing the most economical purchase 

quantity in any given situation. Most of the formulas 

are too complex for widespread use, ^It might be hoped, 

however, that with the use of modern data processing equip

ment more and more companies could begin to make use of 

the formulas that have been developed and perhaps even 

develop better ones. 

Not all the formulas for determining the economic 

order point are difficult, however. The relationship of 

the factors that determine the optimum quantity can be 

expressed in graphic terms as in Figure 1.^° 

The factors that contribute to a decrease of 

acquisition cost as the quantity ordered at any given time 

increases are represented on the lower curve. The diagonal 

^^Inventory Control and Material Acnoiintj-n̂  (\shite ^ 
Plains, New York, 1961), p. 4, 
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Figure 1. Economic Order Quantity 

line represents those factors which result in an increase 
y 

in inventory cost as the quantity of stock increases. The 

sum of the costs in the acquisition curve and the inventory 

curve is represented by the upper curve. From an economic 

standpoint the optimum order quantity is indicated by the 

p<5lnt where the possession cost and the acquisition cost 

curve intersect. 

By expressing each of the two curves as a formula 

in terms of the elements that make it up and then equating 

the two formulas, a mathematical formula for calculating 

the economical order quantity can be derived. The end 

result of this process will yield the following forr.ula: 

EOQ = 

where R = annual requirements, 
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S = setup expense, 

C = unit cost (for production) or cost of placing 
an order (for purchased items), 

K = carrying charges. 

The strictly mathematical approach does not allow for certain 

considerations such as physical bulk, limited storage facili

ties, and the possibility of a major price change. 

.-The use of data processing equipment will make the 

calculation of this and similar order quantity formulas 

possible on a frequent and realistic basis, since they can 

provide for the accumulation of data on past consumption 

which normally forms the basis for forecasting future 

consumption, and for the accumulation of cost factors. 

-'It is worthwhile to look at the lot-size problem 

despite the difficulty in measuring costs. Even with only 

crude data available for use, an analytical solution often 

helps clarify questions of principle. It also appears 

that many companies today still have not been willing to 

accept the philosophy of optimum reorder quantities from 

the over-all company standpoint. Instead, decisions are 

'dominated from the standpoint of some particular interest 

or department. The analytic solution will also be of help 

.--in solving this problem, even when the cost data are 

incomplete and imperfect.29 

Inventory Replenishment Systems 

There are basically two different types of Inventory 

^^Bock and Holstein, p. 193. 
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replenishment systems. One type system is the fixed order 

system—commonly used in stockrooms and factories. The 

other type system is the periodic reordering system— 

frequently used in warehouses for inventories Involving a 

large number of items under close control. The two 

systems are similar in concept. However, they have somewhat 

different effects on safety stocks, and choice of one or 

the other, or some related variety, requires careful con

sideration. 

The problem of setting safety stocks under either 

system is a matter of balancing a series of types of costs 

which are not found in the ordinary accounting records of 

the company. These costs include those arising out of 

failure to fill customer orders, idle facilities due to 

varying production rates, unused space capacity and others. 

Once the cost data has been made available, specialists can 

often find the optimum balance with relatively simple 

techniques. However, only top management can supply much 

of the needed information. One example is the tolerable 

risk of service failure. The determination of the risk 

tolerance is a management policy decision.-^ 

^Before further discussing the two systems, it might 

be well to take a detailed look at both. 

30 Bock and Holstein, p. 201. 



37 

Fixed Order 

When a fixed order system is used, material is 

reordered whenever the quantity on hand reaches a certain 

predetermined point, established by usage and reserve 

policy. Whenever the balance of stock in inventory declines 

to this reorder figure, orders are placed for more stock. 

When the new order is placed, it will be for an amount 

equal to or greater than the economical order quantity. 

While the replacement order is in process, the balance in 

stock continues to decline. At the time when the replace

ment order is received, the balance in stock is at a minimum 

figure if all goes according to plan. Also if all goes as 

planned, the addition of the quantity received raises the 

balance in stock to a maximum level. 

Figure 2 illustrates the fixed order system.31 

There are several methods of control which use the 

basic principles of the fixed order system. Due to various 

graduations and adaptations, it is not easy to make an 

exact classification, but four general types will be 

discussed below;32 

1. Bin-tag methods, 

2. Stores record card methods, 

3. Allocation methods, 

31IMPACT - Inventory Management Program and Control 
Techniques (White Plains, New York), p. 23. 

32carson, pp. 4:14-27. 
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4. Demand and supply methods. / 

Bin-tag methods are based on reordering when the 

quantity of goods remaining in the bin reach a low level, 

as shown on the bin tag. These tags should be posted when 

the material is withdrawn or added to the bin. 

The simplest form of stores record card merely shows 

the receipts, issues and balance on hand. The difference 

between the quantity issued and received is the balance in 

stock. The posting of receipts and issues and the resulting 

balance in stock may be done manually or by mechanical 

equipment such as posting machines, punch card machines and 

computers. 

When requirements are computed for several months 

ahead or when requirements are likely to be recomputed 

before outstanding orders are received in the plant, infor

mation regarding orders for replacements which have not yet 

been received are also placed on the card. 

It is very important that the materials control 

program fit into the schedule of production, which in turn 

has to conform to certain future sales demands. Under the 

allocation methods, an allocating or apportioning of 

materials is carried on when the production programs are 

originated. The materials, under this plan, flow in at a 

rate to keep production going and are thus actually allo

cated when ordered under purchase contracts. 

When this method is used, some stores record form 



40 

must be used which will express the following equation: 

Amount on order (total) + Amount on hand (balance) 

= Amount allocated (total) + Amount available 

All postings may be checked against this equation to test 

the correctness of the record. 

Demand and supply methods of inventory control 

utilize principles of planning for the demand for and the 

supply of each item at the lowest cost possible and the 

lowest inventory consistent with operation requirements. 

The basic difference between this method and the 

others is that much more time and effort is devoted to 

developing for each part or item an order point based on 

objective analysis of past and projected usage. 

When this method is used, it is usually used to 

keep track of quantities only, and dollars or financial 

controls are maintained in the accounting department. 

It is advisable, no matter which method is used, 

to keep the reserve quantity as low as possible to avoid 

surplus stocks and possible obsolescence in the event of 

model or engineering changes. However, this involves the 

risk of running short, since the shop or vendors may be 

late in supplying the parts ordered or actual usage may 

exceed predicted usage. 

Periodic Reorder System 

When the periodic reorder system is used. 
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manufacturing or production schedules are reviewed on a 

periodic basis and the quantity of each part and raw material 

to reorder is determined. The underlying feature of this 

system is that each part or item of raw material necessary 

to produce the schedule is ordered each time a schedule is 

received. By multiplying the total quantity of each item 

in each unit to be produced by the quantity required per 

unit, the quantity of each part required is determined. 

When this system is used, it is desirable to know the 

quantity of each item remaining in stock. This is necessary 

so that the quantity may be deducted from the requirements 

of the schedule and a lesser quantity ordered. Such infor

mation may be obtained by a physical count of materials in 

stock each time a schedule is issued, or some record may be 

kept of receipts, issues, and balances in stock. 

Choice of System 

Each of the above mentioned systems has Its own 

advantage. Listed below are some of the conditions under 

which the fixed order system is advantageous.33 

1. Where a type of continuous monitoring of the 

inventory is possible, either because the 

physical stock is seen and readily checked 

when an item is used or because a perpetual 

inventory record of some type is maintained. 
L 

33 Bock and Holstein, p. 207, 
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2. When there is less need for tight control. 

3« Where inventory items of low unit value are 

purchased infrequently in large quantities 

when compared with usage rates. 

4. Where irregular orders for an item from a 

supplier will not cause the supplier production 

difficulties. 

The periodic reordering system is useful when: 

1. Because of the value of the items, tighter and 

more frequent control is needed; 

2. A large number of items are to be ordered 

jointly; 

3» Items representing an important portion of 

the supplying plant's total output are regularly 

ordered. 

In general the periodic system is less well suited 

where the cost of ordering and the low unit value of the 

item mean infrequent and larger orders, since safety 

stocks need to vary directly with the length of the period 

between orders. 

Note should be taken of the fact that modifications 

of the simplest fixed order system or intermediates between 

the fixed order system and the periodic reordering system 

are possible and are very often useful. These modified 

systems can combine the better control and cost features 
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of each of the pure systems.3^ 

An example of a modified system is the base stock 

system. When this system is used, the inventory stocks are 

reviewed on a periodic basis, but only those stocks whose 

quantity on hand and order have fallen below a certain 

level are reordered. When the level becomes too low, an 

order is placed that will bring the amount on hand and 

on order up to a specified maximum level. The choice of 

frequency of review and the minimum and maximum inventory 

points in a policy division is to be made by management. 

Analysis similar to that used for the other systems may be 

used to determine these points, but care must be taken in 

order to avoid problems of instability which can easily 

creep into rules that are apparently sound and sensible. 

Another modified method of an inventory replenish

ment system is shown as the ABC method. It has been found 

that inventory in manufacturing companies may be broken 

down into three categories which are based upon usage and 

dollar value.-^^ 

A common suggested relationship of cost and usage 

to total cost and total usage is as follows for each: 

A B C 

Yearly dollar value 65% 20^ 15^ 

Number of parts used 15^ 35^ 50^ 

^ Bock and Holstein, pp. 207-209. 

35General. Information Kanual IBK Management Gr)err.tir.c-
System for ^;^m3facturing Industries (\̂ ite Plains, Xew York, 
196"0), pp, 18-19. 
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If 15^ of the parts that make up the end product are 

carefully controlled, 65% of the dollar value of the 

inventory will be controlled. If careful control is ex

tended to "B" items, 85^ of the inventory value will be 

supervised. "A" items are usually ordered only in the 

exact quantity that will be needed to meet the net require

ments of production. "A" items usually are items of low 

volume of usage and have a relatively high cost per unit. 

In many cases these items are not ordered until a customer 

order is received. 

"B" items are usually ordered in quantities which 

vary from the actual need, for economic reasons. This 

is done so that the unit cost per item may be reduced 

significantly. 

"C" items may also be ordered on the basis of 

economical order quantities, or by a method known as 

maximum-minimum control (a fixed order method). This 

method is generally used for low unit cost items which 

are consumed in volume and at a steady rate. 

The safety stock, reorder quantity, and reorder 

level are not entirely independent of each other under 

either the periodic or fixed order system. This fact will 

be borne out by mathematical analysis. This fact, however, 

is often ignored as being unimportant, even under some of 

the most sophisticated inventory control systems that are 

being developed. However, certain cases do arise where 
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^explicit account must be taken of such interactions so that 

an efficient system may be developed. 

It is also well to note that the factors governing 

the choice of any reorder system are constantly changing. 

/It is, therefore, management's responsibility to provide 

for routine review of the costs of the system being used 

so that trends can be quickly identified. 

Sales Forecast 

Another factor that can affect inventory control 

is the sales forecast. One of the best ways to prevent 

surplus or obsolete inventory is through the use of sales 

forecasting, because if there is no foreseen demand for a 

product there is no need to purchase raw materials and 

supplies or manufacture the product. 

^ For the purposes of this study it is not necessary 

to identify the desired inventory-sales relationship in a 

particular firm or industry. The important fact that should 

be realized is that in every firm with inventories such a 

relationship does exist either formally or informally. It 

should also be realized that such relationships probably 

have a good deal of leeway through time, but that the 

relationships are subject to gradual secular change and 

sudden temporary shifts. 

Management's interest in maintaining the right 

inventory-sales relationship should not be obscure. Each 
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and every dollar's worth of redundant Inventory represents 

a wastage of capital that could be earning some kind of 

return no matter how small. On the other hand, and often 

opposing a tight Inventory-sales relationship, there are 

powerful interests such as the vice presidents of sales and 

production, both of whom are concerned with keeping finished 

goods and purchased materials stocks comfortably high. 

With such conflict of interest within the firm, it is 

necessary to work out some sort of company policy or 

practice an inventory-sales relationship in order to avoid 

continuing Internal bickering.36 

A normal relationship of aggregate inventories to 

aggregate sales should result for the whole economy or 

^ ^ for such major subdivisions as manufacturing and retail 

trade if individual firms try rather hard and somewhat 

successfully to adhere to a particular inventory-sales 

relationship that is fairly stable through time. Such 

-secular relationships between sales and inventories do 

-exist and are plainly evident in the United States. Such 

relationships are not always necessarily proportionate, 

and they do not necessarily assert secularly constant 

ratios between total inventories and total sales. However, 

over long periods of time, they do suggest that ratios of 

Increment of inventory to increments in sales are steady. 

3^John P, Lewis, Business Conditions Analysis 
(New York, 1959), PP. 480-481, 
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This secular relationship for the manufacturing industry 

is shown in Figure 3 for the period 1939-1957.37 
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Figure 3. Inventory-Sales Relationship 1939-1957 

There are many conflicting forces that affect the 

secular trend of the ratios between total inventories and 

37 Lewis, p. 483. 
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yfbta-l sales. Such things as capital-savings innovations 

and changes in marketing organization tend to pull the 

ratios down. On the other hand, the ratios will tend to 

be pushed up secularly by such things as a proliferation 

of product brands, styles, colors, etc., or by a shift of 

manufacturers from made-to-order to ready-made marketing. 

Also the more a firm attempts to level production the 

more the ratio will be pushed up. 

^A forecaster who is supplying information to the 

people in charge of inventory control should never blindly 

assume the normality of the inventory policy for the coming 

.period* Rather, he must decide as best he can, partly 

^from conspicuous market trends, partly from reading busi-

.ness literature, and partly from direct indications of 

business attitudes from such sources as the National 

Association of Purchasing Agents, whether firms strongly 

expect changing prices or altered supply conditions. There 

is no one easy rule or formula to follow for estimating how 

much such expectations will shift inventory-sales relation-

^ships above or below a normal level, 

•-̂ The opposite of the point brought out above is 

also true. It should not be mistakenly assumed that a 

set of abnormal relationships that currently exist will 

persist. 

As a forecaster attempts to determine the inventory-

sales relationship, there are two methods that he might use. 
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These two methods of forecasting are commonly known as 

top-down and bottom-up. When the top-down method is used, 

the forecaster starts with general business conditions and 

works down to the company level. He will try to decide 

just how much of a particular kind of product will be sold, 

and then with this and other information he will attempt to 

forecast the amount of this product that his company will 

sell. A forecaster using the bottom-up method starts with 

past sales records and attempts to project these figures 

into the coming year. Most companies will not use just one 

method. Rather they will use a combination of methods in 

order to determine the amount of a particular product that 

they are likely to sell.3° 

-^Franklin Moore, Manufacturing Management, Third 
Edition (Homewood, Illinois, 1961), pp. 735-736. 
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CHAPTER IV 

USES FOR AUTOMATIC DATA PROCESSING 

EQUIPMENT FOR INVENTORY CONTROL 

Systems have been developed for physical and 

quantitative control over inventories, but the systems 

deal exclusively with information about materials. This 

information about inventories must be generated, reduced 

to usable form, recorded, transmitted, manipulated, and 

stored. It is because of the development of high-speed 

information processing machines that this point is empha

sized. It is very clear that one of the important industrial 

uses of this equipment is in inventory control systems. 

The progress that has been made in this direction will 

lessen current emphasis upon the importance of manual de

vices and forms of inventory control, because with high

speed, automatic equipment, information is handled in 

coded form except at the input and output stages. 

It will still take people to make decisions and 

exercise judgments. Neither conventional devices and 

forms nor electronic information processing equipment will 

do these jobs. The avenue of advancement in inventory 

information processing, by whatever means, is in reducing 

the costs of routine clerical work and improving the 

accuracy, speed, quality and completeness of information 

delivered to the decision maker,39 

39 Carson, p, 4:91. 

50 



51 

It should certainly be stated that not all companies 

may profit by use of data processing equipment for inven

tory control purposes. For many small and medium sized 

companies the expense of Installing the necessary equipment 

is much more than the benefit gained would be worth. 

Another point that should be kept in mind is that there are 

many smaller machines, such as posting machines, that are 

far less costly than the larger computers and automatic 

accounting machines. These smaller machines may very well 

serve the purposes of a small company or a company that 

does not employ or require extensive inventory control 

procedures. 

Function of the Machines 

It is the function of the data processing equipment 

to store data that is fed into it, make computations and 

return information as required, within the capability of the 

machine. 

According to Mr. W. W. Harrington, Systems Engineer

ing Manager of International Business Machines Corporation 

of Lubbock,^^ anything that the machines can do could be 

done by a man. The only difference is that it takes the 

machine only a short time to turn out results that may take 

a man or several men an indefinite period of time to provide, 

^^W. W. Harrington, International Business Machines 
Corporation, Lubbock, Texas, Personal Interview, March, 1965. 
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The fact should be kept in mind that when automatic 

data processing equipment is spoken of in this study the 

term refers to two groups of equipment. One group is that 

of the automatic posting machines that perform the more 

simple operations such as automatically posting balances 

on inventory record cards. In the other group are the 

computers and automatic accounting machines which will 

perform many functions automatically. This chapter will 

deal mainly with applications of the computers and auto

matic accounting machines to inventory control. 

Basic Questions 

Even though there is a great diversity in inventory 

applications, there are some general questions which are 

common to almost all of them and which must be answered 

to provide the basis for effective inventory management.^^ 

What components are required to meet the manufactur

ing schedule? Manufactured products often contain many 

assemblies, subassemblies, and component parts. Require

ments planning helps to determine the type and quantity of 

parts and assemblies which will be needed at future points 

in the production calendar to produce the required number of 

finished products© Once gross requirements are determined, 

it is necessary to compare the gross requirements with the 

41 
Inventory Control and Material Account in--, xi^. 1-7, 
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actual and planned inventory in order to take any necessary 

action to assure that materials and components will be on 

hand when they are required. 

What is on hand? This question is fundamental to 

all inventory applications and involves the maintenance of 

a record showing the actual material on hand. In data 

processing procedures, this information is kept on a balance 

record in the form of holes in punched cards, or as magnetic 

spots on tape or disk records. In order to provide the 

information necessary to determine what is on hand, three '' 

things must be done: 

1. Starting inventory balances must be established. 

This is best done by a physical inventory, but 

audit figures from previous Inventory records 

would do. 

2. There must be some provision made to record 

all inventory transactions in machine-readable 

form, with appropriate codes to specify the 

different kinds of transactions. 

3. All transactions must be processed in order to 

update the balance record. 

What is on order? It is necessary to keep track of 

material on order, for purchased items, or items to be 

manufactured. This information is necessary since any 

decision to obtain additional inventory must be based on 

the knowledge of existing stocks and orders. 
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What minimum order points shall be established? 

Order points are usually established in terms of the 

following fundamental factors: 

1. Order processing time, 

2. Lead time, 

3. Safety stock level. 

This question was discussed in further detail earlier in 

this study. The assistance that a machine provides in 

answering this question comes from the fact that the machine 

is able to take the large number of facts that are needed 

to answer this question and analyze them in a very short 

period of time in order to provide an answer. 

What action must be taken? The answer to this 

question may be found by analyzing all the factors previously 

discussed. Besides the quantitative measurements of on-hand, 

on-order, and minimum-order points, etc., there are such 

considerations as pending price increases, quantity dis

counts, length of life of machine tools, etc. The objective 

of data processing procedures is to gather as much as 

possible of the information required to make inventory 

management decisions, and to analyze the mass of data 

collected to select those inventory items which require 

attention. 

How much shall be ordered when more material is 

required? When the fact is established that additional 

inventory is needed, the next question is, how much should 
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be ordered? The answer is a compromise between two opposing 

factors—the cost of acquiring Inventory and the cost of 

maintaining it. (This question was discussed in more detail 

under the section on economic order size.) 

The use of data processing systems makes possible 

the rapid calculation of these amounts on a frequent and 

realistic basis, since the computers can provide for the 

accumulation of data on parts consumption, which normally 

forms the basis for forecasting future consumption, and 

in addition perform the optimizing calculations on circu

lations as frequently as required. (Note should be taken 

of the fact that a system which can produce the information 

described in this paragraph will of necessity have to employ 

a computer. Automatic accounting machines are not capable 

of performing these functions.) 

Procedural Approaches 

There are seven different kinds of inventory control 

systems that are based on machine operations:^ 

1. Balance forward, 

2. Unit inventory control, 

3* Stock allocation procedure, 

4. Inventory control with batch billing, 

5. Merchandise control, 

6. Automatic reorder system. 

42 Inventory Control and Material Accountir~, xiT>. 8-ii2. 
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7* Service parts inventory control. 

Only one of these systems as presented will fit the needs 

of a manufacturing organization. This system is the 

balance forward method. Since this study is confined to 

manufacturing organizations, balance forward will be the 

only method discussed. 

Balance Forward 

The balance forward method is the most common 

approach used, and its basic principles underlie most unit 

record and data processing procedures. Complete information 

about the status of each item in inventory is maintained 

in a punched balance card or on magnetic tape. All trans

actions affecting inventory are recorded in transaction 

cards and processed periodically with the balance card so 

that a new, up-to-date balance card can be summary punched. 

Then stock status and other inventory reports are prepared 

from the balance cards. 

When this system is established, the first step is 

the recording of the stock on hand. It is very necessary 

that there be a complete agreement between physical inven

tory and the punched card records at this point in order 

to insure the accuracy and usefulness of any future inven

tory reports. When the correct quantities are established, 

they are punched into a balance card with the item identi

fication. There should be one balance card punched for each 
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stock number. 

The balance card is the up-to-date inventory record. 

When the transactions affecting any given item are processed, 

on some predetermined periodical basis, an updated balance 

card is summary punched. The total availability of an item 

can be checked by the accounting machine. When the total 

available Inventory is negative, a credit balance appears. 

\̂ 7hen the cards are sorted, the credit balance cards can be 

selected and reproduced into a purchase or manufacturing 

authorization card, intended to Initiate a purchase or 

manufacturing order. 

Each balance card should crossfoot independently 

into the following formula in the balance forward plan: 

Opening Balance + Receipts - Issues = Balance on Hand. 

When all the balance cards are totaled, they should also 

crossfoot to this formula. The daily transaction totals, 

added to the previous balance figures, should also agree 

with the new balance card totals. This procedure will give 

a completely accurate control on inventory. 

As materials are requisitioned and issued for 

various reasons, cards may be punched from material requi

sition sheets or from sales orders. Or the requisitions may 

be in the form of a dual card and serve as both the source 

and the punched card for recording the data. These cards are 

called issue cards and are used to subtract from previous 
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balance cards to form new ones. 

Effective use is made of prepunched cards kept in 

a tub or reservoir file, in many cases. The appropriate 

cards are withdrawn from this tub file and used for requi

sitioning as the materials are needed. Any required infor

mation such as quantity and order number can be written or 

marked on these cards as part of the transaction, and later 

card-punched or mark-sense-punched. 

There are three things that must happen as the 

available supply of any given stock item approaches or 

falls below the minimum requirement. First the need for 

reorder must be recognized. Second, a purchase order must 

be written and sent to the vendor. Third, the inventory 

records must show that the item has been ordered and the 

on-hand supply must be increased upon receipt of the order. 

The third step of this three-step process is recorded on 

on-order cards. 

Requirements cards help to establish smooth-flowing 

production lines by reserving stock for later issue against 

planned manufacturing. These cards may be reproduced into 

issues cards and furnished to the stockroom, where they are 

held pending production. Thus, those materials designated 

by the cards will be earmarked for use, and when production 

on a given order is authorized, the issues cards are marked 

with the quantity delivered. This process will result in 

a realistic condition between stock on hand plus reserved '' 
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material, and actual requirements. 

When new stock is delivered to the stockroom, the 

physical delivery must be checked against the punched order. 

It must also be checked against the shipping notice accom

panying the order. The inventory records must then be 

increased by the amounts of materials received. This is 

done by punching receipts cards for the stock received. 

Another possibility that will provide the same results is 

to maintain a file of open-purchase commitments by repro

ducing the on-order cards and removing the open purchase 

cards from the file as goods are received. When these 

cards are removed, they may be processed on receipt cards 

and the on-order file will also be kept up to date. All of 

the computation and record-keeping can be done by machine, 

at machine speed with machine accuracy. 

Immediate action is called for if any unusual trans

actions result in a discrepancy between the inventory record 

and the physical inventory. If this happens, an adjustment 

card is punched and processed with the other transaction 

cards for that day. 

After all or as many as necessary of the above cards 

have been prepared for the day, week, or any other desired 

period of time, a transaction register can be prepared by the 

machine. Cards for any transaction that might affect the 

inventory or its requirements in any way are sorted by stock 

number and material classes. Then they are processed in the 
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collator to select merge with the current balance cards 

for the corresponding active items. 

The balance-forward method can perhaps be best 

summarized if it is examined step-by-step in a flow chart 

which outlines the sequence of operations for this procedure. 

The flow chart is on the following page. Listed below is 

an explanation: 

1. Transaction cards are sorted by stock number and 

material classification. 

2. The collator compares the transaction cards 

with the balance file cards; those that match 

are selected and merged together. 

3. The transaction register is prepared on the 

machine. This is also used as a posting master. 

4. New balance cards are summary-punched while the 

transaction register is being prepared. This 

reflects all changes caused by transactions. 

5. The accuracy of the new cards is checked on the 

machine. 

6. The new cards are merged by the collator into 

the file of balance cards that had no activity 

for the period. Periodic stock status reports 

come from this file. 

7. Stock ledger cards are posted from the trans

action register. At this point ledger cards are 

reviewed by the stock analyst to determine vrhcther 
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reorder is needed. 

8. The sorter separates transaction and old balance 

cards. The receipt, issue, and adjustment cards 

are available at this point for use in the 

material accounting procedure. 

Users of the balance-forward plan have pointed out 

the following advantages: 

1. For all items a stock status report is available 

for review. 

2. If the stock ledger is posted daily, an up-to-

date historical record is very easily obtained. 

3» This method provides a complete record of work 

in process. 

4. The method makes possible the ordering of 

minimum supplies (consistent with economic 

order quantity) on an economical basis. 

5. It aids in insuring a steady flow of supplies 

to assembly and production lines. 

6. As a result of maintaining economical but 

adequate stock, minimizing handling, storage, 

deterioration, and similar costs a lower 

overhead results. 

7. Due to concise and correct records, many 

analytical and statistical reports are by

products of the Inventory control procedure. 
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Placing Orders 

After requirements have been determined, orders 

for items which are produced internally move to the schedul

ing function. Orders for other items which are purchased 

externally must go through the purchasing file. The 

purchase order and other related documents may be prepared 

as well as forms for the receiving unit, for needed history, 

and so on. A mechanized system will produce the following 

records: 3 

1. Automatic updating of inventory and order 

records, 

2. Current order status records, 

3. Timely notification of necessary expediting 

action, 

4. Vendor history records and vendor ratings. 

43 ^General Information Manual IBM Management Operating 
System for Manufacturing Industries, p. 22. 



CHAPTER V 

USE OF AUTOMATIC DATA PROCESSING EQUIPMENT FOR 

INVENTORY CONTROL IN THE TEXAS PANHANDLE 

AND SOUTH PLAINS AREA 

Questionnaires were sent to eighty-three companies 

in the Texas panhandle and South Plains area to determine 

if the companies used automatic accounting machines or 

computers and if they used these machines for inventory 

control purposes. Of the companies surveyed, 5^$or 65 per 

cent, returned the questionnaire. 

The eighty-three companies were chosen from a list 

of manufacturers as found in the Directory of Texas Manu

facturers (1964 edition). Questionnaires were sent to all 

companies on the list who employed fifty or more people. 

This method was chosen since the number of employees was the 

only indication on the list as to the size of the company. 

The arbitrary decision to send questionnaires to only those 

companies with fifty or more employees was based upon the 

belief that it would take at least that many employees to 

enable a company to do a large enough volume of business to 

justify putting the inventory on an automatic accounting 

machine. 

Of the firms returning the questionnaire, 26, or 

48 per cent indicated that they use either a computer or an 

automatic accounting machine. Of the 26 firms that indicated 

64 
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that they use such equipment, only 5, or 9 per cent, of them 

indicated that this equipment is used for inventory control 

purposes. Therefore, 5, or 9 per cent, of the total number 

of firms answering the survey use automatic data processing 

equipment for inventory control purposes. The following 

table summarizes these facts: 

Number Percent 

Firms Surveyed 83 100 

Firms Answering Questionnaire 54 65.06 

Firms Using Automatic Data 
Processing Equipment 26 48.17* 

Firms Using Automatic Data 
Processing Equipment for 
Inventory Control 5 9.26* 

^Percentage of firms answering questionnaire. 

Two of the firms which indicated that they use an 

automatic accounting machine actually use automatic posting 

machines, and as materials are received from vendors a 

sheet with the previous balance is placed by hand into the 

machine and a new balance is posted. This balance can be 

recorded in both quantities and dollar values. When 

materials are issued, the same process is followed. If all 

reports of issues and receipts are made to the posting 

machine operator, a correct balance will be on file at all 

times. The balance sheets that are produced by these 

machines look a great deal like an individual's monthly 

bank statement with its running record of deposits and 
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withdrawals. This is one of the most simple methods of 

inventory control as far as automation is concerned. 

It works very well for smaller companies whose volume of 

business is small enough that the posting machine operator 

is able to keep up with the posting. Both companies using 

this procedure are companies which employ between 50 and 99 

employees, the smallest group surveyed. 

The other three companies of the five which indicated 

that inventory control is maintained with the aid of an 

automatic accounting machine used IBM 402 accounting machines 

and the related IBM equipment which is necessary to prepare 

inventory control reports described by the balance forward 

method in Chapter IV. 

It is interesting to note at this point that while 

two of the companies owned their equipment, the third 

company, which is larger than either of the other two, 

buys time on equipment from a firm which owns the equip

ment and rents it to the public. 

The company that rents equipment also buys computer 

time once a year to check its physical inventory. Once 

each year a physical inventory is taken and merged with 

information from the monthly transaction reports in order 

to determine if there is any variance between the book and 

physical inventory. This is the only use of a comouter for 

inventory control purposes to be -^o-j^r^d. in the entire area 

surveyed. 



67 

The second company using an IBM 402 and related 

equipment uses a very simple form of the balance forward 

method. A balance card is prepared at the beginning of 

each month, and during the month transaction cards are 

prepared as materials are received and issued. At the 

end of each month the cards are merged and a report and 

new balance cards are prepared. The report is made up 

of an opening balance, transactions (both additions and 

subtractions) and a closing balance. 

The third company using IBM 402 and related equip-y 

ment has what could be considered a model inventory control 

system using this type of equipment. The company is making 

complete use of their machine. Reports of almost every 

possible nature are being turned out by this machine, and 

the machine is operating twenty-four hours a day. The 

person in charge of the operation indicated that the machine 

is producing to capacity and that the company's next step 

is to purchase a computer. The following description is 

that of the inventory control method used by this third 

company. 

As stocks of raw material are received or finished 

goods are taken from the plant, a punched card is prepared. 

These cards are prepared by the mark-sense method. This 

means that when materials are issued or products are 

completed and placed in finished-;roods inventory or products 

are taken from finished goods inventory to fill orders, the 
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person doing so will mark a card with a special pencil. 

Each day these transaction cards are sent to the data 

processing department and machine punched. The cards for 

the day are then sorted and merged with a balance card for 

each particular item number. A report is then prepared on 

a form similar to that shown in Figure 5. (For purposes 

of this study the description and product number are not 

necessary.) 

The report illustrated by Figure 5 provides a great 

deal of information when studied carefully. The inventory 

available is the net result of the other six columins. The 

amount in the minimum column is a figure determined by top 

management. At this particular company there are different 

minlmums set for three different time periods during the 

year. Having different minimum points for different times 

of the year is made necessary by an uneven demand for the 

company's product. 

If there are no purchases pending or production 

pending, the under and over minimum columns are a result 

of subtracting the minimum from the available inventory. 

A positive result will go into the over column and a 

negative result will go into the under column. Purchases 

pending are subtracted from the available inventory to up

date the under and over ninimuni columns. 

If an item in stock is under minimum, a purchase 

order is immediately placed for the amount equal to the 
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economic order quantity of that product. 

This report is prepared at the end of each day 

by the night shift of the data processing department and 

copies are on the desks of the top five company executives 

the following morning. This report gives each executive 

a complete picture of inventory status for good inventory 

analysis and provides a basis for very strict inventory 

control. 

Another report that is prepared by this company 

is a variance report. At various times during the year 

people from the home office go to the different locations 

where finished products are stored for sale and distribu

tion and make a physical count of all products by product 

number. The report that results looks somewhat like 

Figure 6. If there is a variance, it is reported in 

the over or under column, and it is the branch manager's 

responsibility to determine why the inventory is not in 

balance and to make correcting reports. 

Product 
Numbe r 

Physical 
Count 

Machine 
Count 

Variance 
over under 

1280 30 40 10' 

1568 20 

Figure 6. Variance Report 
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Another report that is prepared on a periodic 

basis is the Supplemental Report as shown in Figure 7. 

Description Product Number Reference 

^ " " " • " " ' ^ - ^ ^ 

Quantity Amount 

Figure 7. Supplemental Report Form 

This report is sent to all branch managers in order that 

they may check their physical inventory with the amount 

carried in the machine. Even though there is a space 

provided for a dollar amount in this report, it is never 

filled in on reports going to branch managers. It is a 

policy of the company to keep all cost figures at the home 

office, and the branch managers deal only with quantities. 

From what can be seen at this company, it appears 

that management is making every effort to use the reports 

that are being prepared to make sound decisions and to make 

them fast. 

It may be well to note that durincr the course of 

this survey it was found that there arc several companies 
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which do not at the present time use automatic data 

processing equipment for inventory control but are in the 

process of designing an inventory control system for a 

machine that they already have or intend to obtain. Most 

of the company representatives interviewed expressed some 

knowledge of the use of machines for inventory control even 

though their particular company does not have an automatic 

machine or does not use the one they have for this purpose. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

The purpose of this study, as was stated in the 

first chapter, is to determine to what extent automatic 

data processing equipment is used for inventory control 

purposes by business manufacturing firms in the Texas 

Panhandle and South Plains area. 

The investigation toward this purpose has been 

carried out, and the results are stated in the foregoing 

chapters. Chapter I, the introduction chapter, includes 

descriptions of the methods of research and the importance 

of this study. 

Chapters II and III concern the general background 

material upon which the subject of the use of automatic 

data processing equipment for inventory control is based. 

It is important that anyone considering introduction of 

this method of inventory control have a very thorough 

knowledge of this background. 

Chapter IV is devoted to the presentation of a 

model method of inventory control with the use of automatic 

data processing equipment. There is probably no one company 

that V7ill use this exact model; however, the variations will 

likely approximate the same system. The model is only 

intended to present an example from which a system could te 

built. 

73 
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In Chapter V the primary information concerning 

the extent of use of data processing equipment in manufac

turing companies in the Texas Panhandle and South Plains 

area is presented. 

Examination of the results of this survey reveals 

three facts that are immediately evident. First, all of 

the companies that use some sort of automatic data processing 

equipment to aid in inventory control are large compsinles. 

Each of these four companies employs more than one hundred 

people. Some of them employed many more. Second, the 

companies that have the more detailed systems (equipment 

more complicated and refined than posting machines) were 

those that manufacture an extremely large quantity of a 

particular product with slight variations in the product. 

One example is a company that manufactures only aluminum 

irrigation pipe, although the pipe is made in different 

lengths, diameters, shapes, etc. Third, many of the companies 

that use computers are in the retail trade to a large extent, 

even though they manufacture the product, and use their 

computer for billing and other similar paper work purposes. 

Also, some of the companies that use computers are doing a 

continuous process type of manufacturing and are using the 

computer to control the process. 

There are probably a great many reasons why more 

of the companies that already have the necessary data 

processing- equipment for inventory control do not use it 
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for this purpose and why some companies that do not have 

the equipment make no effort to introduce it. One of the 

foremost reasons is probably the fact that many of these 

companies do not realize just how much capital they have 

tied up in inventory or how much extra costs are incurred by 

either overstocking or understocking. Since they do not 

have a system for control that will give them these costs, 

convincing them that they need a good control system becomes 

a difficult matter. 

Another reason for lack of knowledge about Inventory 

control on the part of some companies may be the fact that 

some manufacturers do not recognize part or all of their 

inventory as being inventory. This fact was discovered when 

several of the businessmen interviewed during the course of 

this study did not give recognition to the fact that work-in-

process is part of the inventory. One manufacturer in 

particular had most of his inventory investment in work-in-

process materials, and yet he was quite surprised when the 

fact was pointed out to him that these materials are part 

of his inventory. 

The fact that the raw materials for many of the 

firms included in this survey are available on a local or 

regional basis is another reason many of them do not consider 

inventory as a major problem. Most of these firms are doing 

work at a rather constant rate so they just order materials 

and supplies as they are needed or as the need is seen. '' 
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The business men in many of the firms that were 

included in this study fail to use their automatic account

ing machines or computers for inventory control purposes, 

viewing these machines merely as a faster means of getting 

paper work done. These men have not yet learned to look at 

the machine as a means of providing them Information on 

which they can base their decisions. They tend to expect 

the machines to do some sort of paper work job on which 

they can measure the cost by the units of work that are put 

out by the machine, (regardless of whether or not the work 

is really useful to the business). This situation creates 

a problem of education, and until these business men change 

their views concerning value and use of record information 

they will not get the full value from their machines. 

It is interesting to note that in almost all of 

the companies that indicated that they do not use their 

machines for inventory control purposes at the present time, 

but are in the process of setting up a system, new men 

have been brought in to head the operation of the data 

processing department or the accounting department, which

ever is responsible for machine use. This hiring of new 

people may mean that a number of the business men are 

beginning to see the possibilities of using these machines 

to the fullest extent and they realize that they need 'vcell 

trained people to m.a:ve full use of them. 

There is little doubt that, if a survey sim.ilar to 
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this study were to be conducted ten years from now, a much 

larger percentage of the companies would be using some sort 

of automatic equipment for inventory control. This predic

tion is based on the fact that a great amount of cost may 

be saved by having just the right amount of inventories. 

A company in this area that expects to continue to 

grow should make an effort to have its inventory operations 

analyzed in order to determine if some sort of data 

processing equipment might aid in solving inventory control 

problems or if existing equipment may be utilized. If the 

company can afford the cost it will probably be best to 

have someone outside the firm make the analysis, since an 

outsider is often able to see facts which the people who 

work with the existing system every day are not able to see 

Most of the smaller firms included in this survey 

are not, at this time, in need of a "full blown" automatic 

data processing system. These firms are growing, however, 

and it is possible for an automatic data processing system 

to be installed in sections. The fact should be pointed 

out, however, that some of the manufacturing firms in this 

area do not now and probably never will need automatic 

data processing equipment to aid in solving inventory 

control problems. It would be a mistake for these firms 

to purchase a computer or some other t:r:>e of equir)m.ent 

just for the sake of sayin̂ r: that they have it. 
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Many of the larger manufacturing firms in this 

area have computers and/or automatic accounting machines 

but are not using this equipment for inventory control. 

If these companies have not had their inventory problems 

analyzed by an expert, they should do so, and they should 

at least try to do what the analyst suggests. In all 

probability the analyst will be able to see the Inventory 

problem in terms of existing equipment better than company 

employees. 

From what has been said in the three proceeding 

paragraphs, the reader may be able to determine that a 

thorough analysis of the existing inventory system and the 

inventory problems and needs of a company is the key to the 

installation of a successful inventory control system 

whether the system be manual or aided by automatic data 

processing equipment. 
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APPENDIX 



EXHIBIT I 

The following material was contained in the 

questionnaires sent to manufacturers in the Texas Panhandle 

and South Plains area. The questionnaire was sent on a 

double postcard (two postcards joined by a perforated line), 

with message "A" and the company address on one half the 

card and message "B" and my address on the return portion. 

(A) Dear Sir: 

This survey is being conducted to determine to what 
extent automatic accounting machines and/or computers 
are being used in area business firms for inventory 
control purposes. The results of this survey will be 
interpreted in my master's thesis. I will appreciate 
your cooperation in completing the detachable portion 
of this card. This information will be kept confi
dential, and the name of your company will not be made'' 
available to any person other than myself. 

Thank you, 

Sidney Waynick 

(B) (COMPANY NAME) 

We use an AUTOMATIC ACCOUNTING M/̂ CHINE. 

We use a COMPUTER. 

We use our automatic accounting machine and/or 
computer for inventory control purposes. 

We DO NOT use an automatic accounting machine 
and/or a computer. 
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EXHIBIT II 

Questionnaires were sent to the following firms: 

Amarillo Asphaltio Concrete, Box 5326, Amarillo, Texas 

Amarillo News & Globe-Times, 900 Harrison, Amarillo, Texas 

Amarillo Packing Co., Box 5276, Amarillo, Texas 

American Bakeries Co., 1100 N. Fillmore, Amarillo, Texas 

American Smelting & Refining Co., Box 1111, Amarillo, Texas 

A. P. B. M., Box 329, Lubbock, Texas 

Avalanche-Journal Publishing Co., Inc., Box 491, Lubbock, 
Texas 

Avinger Lumber Co., Box 949, Lubbock, Texas 

Mrs. Baird's Bakeries, 202 E. Broadway, Lubbock, Texas 

Baldridge Bakery, Box 1585* Lubbock, Texas 

Bell Dairy Products, Inc., Box 1598, Lubbock, Texas 

Borden Co., Box 2051, Amarillo, Texas 

Borden Co., Box I56O, Lubbock, Texas 

Borden Co., Box 751» Midland, Texas 

Brown Well Service & Supply, Box II87, Odessa, Texas 

Clary Poultry Products Co., Box ll46, Lubbock, Texas 

Crowe-Guide Cement Co., Box 9026, Amarillo, Texas 

Downs & Clark, Inc., Box 2386, Odessa, Texas 

Drilco Oil Tools, Inc., Box 3135f Midland, Texas 

Dr. Pepper-Seven-Up Bottling Co., Box I65I, Lubbock, Texas 

El Paso Natural Gas Co., Box 129, Midland, Texas 

El Paso Natural Gas Products Co., Box 3986, Odessa, Texas 
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Elsa Canning Co., Box 308, Elsa Texas 

Freshe Bread Co., Box 5O8, Amarillo, Texas 

Frito-Lay, Inc., 2401 Ave. H., Lubbock, Texas 

Fry, Lloyd A., Roofing Co., Box 628, Lubbock, Texas 

General Mills, Inc., Box 1821, Amarillo, Texas 

General Tire & Rubber Co., Box 2032, Odessa, Texas 

Gifford-Hill-American, Inc., Box 5667, Lubbock, Texas 

Gifford-Hill-Western, Inc., Box 1431, Plainview, Texas 

Glover Packing Co., Box 92, Amarillo, Texas 

Goldsmith Dairy Foods, 2409 W. 7th, Amarillo, Texas 

Great Plains Mfg. Co., Box 565I, Lubbock, Texas 

Hancock Mfg. Co., Box 1359> Lubbock, Texas 

Hill Top Ready-Built Homes, Box 5553» Lubbock, Texas 

Herald News Publishing Co., Inc., Box 911, Plainview, Texas 

Johnson Mfg. Co., Box l67^t Lubbock, Texas 

Litton Industries, Inc., 1108 l4th, Lubbock, Texas 

Lubbock Building Products, Box 1238, Lubbock, Texas 

Lubbock Cotton Oil Co., Box II6I, Lubbock, Texas 

Lubbock Mfg. Co., Drawer 1589» Lubbock, Texas 

Lubbock Packing Co., Box 838, Lubbock, Texas 

Mason & Hanger-Silas Mason Co., Inc., Box 647, Amarillo, 
Texas 

Maynard Sash & Door Co., Box 269, Amarillo, Texas 

Maywood, Inc., Box 591, Amarillo, Texas 

McKee, 11. B., Co., Inc., 2205 Ave. E, Lubbock, Texas 

Head Foods, Inc., Box 3700, Amarillo, Texas 
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Mead Co., Inc., 202 36th, Lubbock, Texas 

Midland Reporter-Telegram, 201 E. Illinois, Midland, Texas 

Miether Machine Works, Box 3907, Odessa, Texas 

Mosher Steel Co., Box 1319, Lubbock, Texas 

Moss-Gordin Co., Box 1321, Lubbock, Texas 

Odessa American, Box 2952, Odessa, Texas 

Odessa Natural Gasoline Co., Box 3908, Odessa, Texas 

Paymaster Oil Mill Co., Box 19I, Lubbock, Texas 

Permian Enterprises, Inc., Box 4132, Odessa, Texas 

Permian Sand & Gravel Co., Inc., Box 471, Odessa, Texas 

Pinkney Packing Co., Box 2412, Amarillo, Texas 

Pioneer Mfg. Co., Box 1026, Lubbock, Texas 

Plains Co-Op. Oil Mill, Box 509, Lubbock, Texas 

Plastic Applicators, Inc., Box 2749, Odessa, Texas 

Ralnbo Baking Co., Box 459, Lubbock, Texas 

Hals ton-Purina Co., Box 7OO, Lubbock, Texas 

Rexall Chemical Co., Box 4029, Odessa, Texas 

Richardson, Sid, Carbon & Gasoline Co., Box 1111, Odessa, 
Texas 

Russell Stationery Co., Box 2011, Amarillo, Texas 

Sealtest Foods, Box 30, Amarillo, Texas 

Shell Oil Co., Rm. 408 ABC Bldg., Odessa, Texas 

Shelton Equipment & Machine Co., Inc., Box 2767, Amarillo, 
Texas 

Simpson Lumber & Prefabrication Co., Box 784, Lubbock, Texas 

Sivalls Tanks, Inc., Box 1152, Odessa, Texas 

Southwestern Portland Cement Co., Drawer 3520, Amarillo, 
Texas 
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Southwestern Portland Cement Co., Box 1547, Odessa, Texas 

State Chemical Co., Box 310, Amarillo, Texas 

St. Regis Paper Co., Box IO36, Lubbock, Texas 

Supreme Beef Co., Box 840, Lubbock, Texas 

Texaco, Inc., Box 253O, Amarillo, Texas 

Texas Pipe Coating Co., Inc., Box 3771, Odessa, Texas 

Tru-Fab-Metal Products Co., Box 404, Lubbock, Texas 

United Concrete Pipe Corp., Box 2868, Odessa, Texas 

United States Bureau of Mines, Amarillo Helium Plant, 
Box 911, Amarillo, Texas 

Wauhillau Canning Co., 408 W. 11th, Plainview, Texas 

Western Tank & Steel Corp., Box 1338, Amarillo, Texas 

Westprest, Inc., Box 5218, Amarillo, Texas 




