












































































































































































































































Order Procedure

The order card (Figure 92), punched by the computer
the first time the total of the quantity on hand and on
order fell below the order point, is interpreted and
forwarded to the stock analyst. The analyst decides
the quantity to order on the basis of the information
interpreted on the card (balance on hand, open-order
balance, order point, quarterly usage, yearly usage)
and on the basis of an item reference card containing
complete description, name of vendor supplying the
material, ordering history, etc. The analyst enters the
quantity to order, the purchase unit, and the delivery
point, then forwards the cards to the purchasing
department. ‘

The purchasing department then prepares the pur-
chase order, posts the purchasing information to both
cards, and returns the reference card to the stock
analyst and the order card to the data processing
department. The quantity ordered and the purchase
order number are punched into the order card and it
is processed through the computer to update the on-
order balance.

Receipts Procedure

While the computer is processing the order card, it
punches a receiving card which is interpreted and
forwarded to the purchasing department. When the
material is delivered, the quantity received is noted on
the order card, as well as an indication as to whether
or not this shipment completes the order. After this
the cards are returned to the data processing depart-
ment. They are then punched with quantity received
and processed through the computer to decrease the
on-order balance and to increase the on-hand balance
and the quantity received not priced. If the shipment
does not complete the order, an additional receiving
card is punched for the remaining balance due. If the
order has been marked as complete, the on-order
balance is reduced by the original quantity of the
order, to adjust for instances where a shipment con-
sidered complete is slightly over or under the original
quantity ordered.

Pricing Procedure

When the receiving card is. processed, a pricing card
is automatically punched. This card is interpreted and
sent to the accounts payable section, where it is held
until the vendor’s invoice is received. After the invoice
is checked, the cost of the material and the accounts
payable voucher number are entered on the pricing
card and it is returned to the data processing depart-
ment, where the information is punched and verified.

Then, as the card is passed through the computer, the
quantity received not priced is decreased, the item in-
ventory value increased, and the new average unit
price calculated. The formula for determining the new
average price is inventory value divided by the quan-
tity on hand, less any remaining quantity received not
priced. This card, at the same time, increases the
material classification control account covering the
item received. Figure 93, on the following page, is
a flow chart of the orders, receipts, and pricing pro-
cedure.

Inquiries

A telephone is located on the console. Any department
requiring information calls the console operator. He
types the disk address of the item in question and the
entire item record is read from storage and printed by
the console typewriter. Processing is held up for less
than a second while the inquiry is made. The console
operator then gives the caller the requested informa-
tion.

Month-End Procedure

As each transaction is processed, the extended price
is accumulated in the computer, and the various types
of transaction totals—receipts, disbursements and ad-
justments—are read out at the end of each day. These
figures are posted to the control book and added to the
month-to-date totals. Next the machine adds together
all the material classification control accounts and the
total is balanced to the control book totals just up-
dated. Control accounts are thus balanced daily. At
the end of the month one card is punched for each
item record in disk storage. An inventory trial balance
is then listed and subtotals are taken for all the items
in each material control account. These figures are
then balanced to the control book totals.

One card is then punched for every material clas-
sification control record, cost account record, and area
stores control record. The cards are used to prepare:

1. The material classification report, showing the
opening dollar balance, the value of all receipts and
disbursements, and the closing balance, for each stock
account. The dollar differences between the opening
and closing balance are also shown. -

2. The cost account summary report, showing the
dollar amount of the material expended in each cost
account and department, broken down into engineer-
ing and operating expense. A detail report is also pre-
pared from the store tickets for certain accounts.

3. The monthly area stores transactions value re-
port, showing the opening dollar balance, the value
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From Disbursements

Procedure
Stock analyst notes quantity to be ordered; -
Order Cards forwards cards to purchasing department,
where quantity ordered and purchase order
To Purchasing Department number are entered.

Filled-In
Order Cards

To Data Processing Dept.

Quantity ordered and purchase order number
are punched and verified.

Increase quantity on order.
Punch receiving card.

Receiving Card

When the material is received the purchasing
department selects the proper receiving card
and enters quantity received and whether
order is complete.

Ordered
"] Not Received

Receiving Card

Quantity received and complete order code
are punched and verified.

Increase quantity on hand, decrease quantity
on order, increase quantity received not
billed.

Punch pricing card and,

if partial shipment, receiving card.

Receiving Card
Partial Shipm'nt

Pricing Card

When the invoice is received the accounts
payable clerk selects pricing card and enters
voucher number and cost.

Pricing Card

Received Not
Priced

Voucher number and cost are punched and
verified. .

Decrease quantity received not billed, increased
item inventory value, calculate new average

price, and increase material classification
account.

Figure 93. Orders, Receipts, and Pricing Procedure
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of all receipts and disbursements, and the closing bal-
ance, for each local storehouse. The differences be-
tween the opening and closing balances are also shown.

Physical Inventory

A portion of the material is inventoried every month.
A permanent staff counts the material and enters the
count on a prepunched inventory card. All stores
tickets and receipts prior to the inventory cutoff are
processed and the machine punches out one balance
card for each item inventoried. Thus, during the inter-
val when the inventory cards are being collected and
punched, the computer can continue processing all
post-inventory transactions on an up-to-date basis.

The inventory cards are then punched, verified and
collated with the balance card. Both cards are entered
into the system, which proceeds to check for inventory
differences, extends the inventory and the inventory
differences, and punches an inventory valuation card
for each item. These cards are then listed on the
accounting machine and any inventory differences rec-
onciled. The inventory valuation cards representing
balances which must be changed are then punched
with the quantities to be added or subtracted from the
balance, and reintroduced into the computer.

We have described one typical approach to stores
and material control. Other procedures used are some-
what more sophisticated and complete, and include
automatic reordering and order point determination;
still others are even simpler than the one described.
The flexibility of rRamac systems and related pro-
cedures allows for approaches to be designed to meet
individual requirements.

Advantages

Some of the advantages that can be gained by use of
the ramac systems for maintenance and stores ma-
terial accounting are as follows:

1. Reduced inventory by decreasing minimum stock
balances through daily reorder control. The order
point is reviewed as every transaction is processed,
rather than periodically, as under many other inven-
tory procedures. Procurement action can thus be taken
sooner, and the order point can therefore be reduced.

2. Reduced inventory by periodic analysis of all
items. Activity figures and the last transaction date
can be maintained in the inventory balance record and
the computer used to select low-activity items for
management action. Obsolete items can be readily
discovered in this manner.

3. Reduced inventory by the use of statistically
based order points and order quantities. The machine
can maintain actual usage figures and apply them
and other quantitative factors to determine the best
reorder quantities.

4. Increased accuracy and timeliness of information,
since each transaction is automatically extended and
posted to all affected records on the same processing
run. Month-end reports are available soon after the
last transactions are posted, and information is avail-
able soon enough to be of use.

5. Ability to recompute the average price of each
inventory item when each change in price is received,
rather than periodically, as under most manual systems.

6. Efficient handling of both relatively large and
small inventories, in terms of items stocked, because of
the various capacities of disk storage available.

7. Maximum timeliness, accuracy and availability
of inventory control information.
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RAMAC Systems for Inventory Control and
Related Applications in Manufacturing In-
dustries

Perhaps the most common use of RAMAC systems is in
manufacturing industries for inventory control and
related manufacturing control functions. Undoubtedly,
there are more approaches being followed in this area
than in any of the three others mentioned previously.
This is due to the great variation in manufacturing
organizations: not only are there major differences in
the types of manufacturing processes, but there are
also significant differences in volumes, physical facili-
ties, manufacturing control techniques used, etc. It
is therefore beyond the scope of this manual to cover
all the approaches used, or to discuss fully the broader
overall area of manufacturing control, which encom-
passes inventory control. We have, however, selected
one approach, which illustrates many of the functions
that can be performed by ramac systems in manufac-
turing industries.

The procedure discussed is based on the job per-
formed by a manufacturer of diesel fuel injection
equipment and hydraulic cranking systems. The com-
pany markets over 1,000 end products and 6,000 service
or after-market parts through four regional sales ware-
houses, 50 distributors, and through direct contact
with customers.

Requirements of the System

Before the computer was placed on order the company
made a complete study of the factors affecting the
manufacturing control application. They first deter-
mined that their system should be able to process
effectively, with little outside intervention, varying
types of input including all material transactions, en-
gineering changes, service requirements and produc-
tion schedules by time period. Second, these input
documents must be processed against internally stored
records to:

1. Convért product schedules to requirements by
time period.

2. Measure requirements against on-hand, on-order
and reorder points for each inventory item, to deter-
mine the time period when shop orders and purchase
orders must be prepared.

3. Revise economical order quantities and reorder
points by constant evaluation of the factors involved
in their calculation.

4. Cancel and/or reschedule unreleased manufac-
turing or purchase orders.

Finally, the system must rapidly select from storage
the data required to prepare:
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1. Status reports for all released manufacturing
orders.

2. Shop orders to manufacture in economical size
lots by time period, indicating standard costs for all
components.

3. Stock planning status for any part on request.

4. Evaluation of optimum inventory based on eco-
nomical order quantities and reorder points.

5. Immediate answers to questions concerning any
part in inventory.

When the study was completed, the application
requirements were compared against available equip-
ment. On the basis of this analysis, an 1BM rRaMAac 305
was ordered. Many features of the 305 made it ideal
for the application in question. For example, the
storage capacity of the system was more than ade-
quate to maintain the inventory records for the 15,000
finished goods, assemblies and parts, a bill of material
for every manulactured item, and the quantities of
each part needed to satisfy orders and forecasts by
time period. The random access storage principle
would allow the updating of inventory records on a
current basis and would also provide the most direct
method of exploding the production schedule down to
its individual requirements. This would be accom-
plished in a single pass through the system. Through
the inquiry feature, up-to-date facts on any part would
be available as needed. In addition the cost of the 305
could be justified by the potential savings.

An outline of this customer’s procedures is as
follows:

Material Transactions

There are 34 different types of material transactions
processed through the ramac 305. These can be gen-
erally classified as receipts, adjustments and issues.
The 305 recognizes the type of transaction by a code
in the card (Figure 94) being read and selects the
correct records.

For each of the 15,000 items (1,000 end products,
9,000 manufactured parts, 5,000 purchased parts)
used, there are five 100-character records (Figure 95).
The first two records are used for storing inventory
and cost data.

As each type of material card is read, the inventory
record for that item is selected and the on-hand bal-
ance, usage to date, or last activity date is updated.

Located next to these two 100-character inventory
and cost records is a requirements record which indi-
cates the number of pieces actually required for each
of twenty 10-day periods.
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The fourth record stores commitments by time pe-
riod. These reflect the quantity to be ordered to cover
requirements. Since these commitments are for the
manufacture of economical lot quantities, they will
differ from requirement amounts.

The last record of 100 characters is either a bill of
material (if the product is manufactured) or released
orders to a vendor (if the item is purchased). These
records will be more fully covered .under “Level-by-
Level Net Requirements Planning.”

Level-by-Level Net Requirements Planning

Orders are received and sales forecasts are prepared
by the sales department. The sales department and the
production control department working together deter-
mine the production schedule changes (increases or
decreases) by time period, indicating what end prod-
ucts are now currently required to satisfy the forecast
and customer orders. In addition, they also indicate
those items which are required to satisfy the after-
market business. This schedule is then introduced into
the rRamac 305 in the form of schedule change cards
(plus or minus). It is important to note here that this
is a changed schedule of end products and does not
indicate those parts and assemblies which are required
to build these products.

As each change card is read, the 305 internally finds
the inventory record for the required end item. The
on-hand and on-order portion of the record is checked
to determine whether there is enough stock to satisfy
the requirement. If there is not sufficient inventory,
the computer determines the lead time, stores the
order in the requirements record for release at the
proper time, and examines the bill of material record
for the item to determine the quantities of each part
required to build the item. This 100-character record
will accommodate up to eight different component
parts. If more than eight items are required in an
assembly, the 305 stores this information in an unused
portion of disk storage.

The 305 then posts the quantity required of each

component part or subassembly to the requirements
record of the part or subassembly by time period,
taking into account the lead time required to assemble
the components into the end product. The operation to
this point is called gross requirements planning. As the
last production schedule card enters the 305 and is
processed, the system automatically begins what is
termed level-by-level net requirements planning. This
involves the consideration of each item against which
gross requirements or changes in gross requirements
have been posted, in order to determine whether these
items have sufficient inventory on hand or on order.
If there is not sufficient inventory, an order is placed
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in the economical lot quantity by the correct time pe-
riod and stored within the system for later release. The
inventory record for the component part or subas-
sembly is examined to determine whether there is
sufficient inventory of its component parts or whether
an order is required. The process continues for each
part that makes up the end products, until sufficient
inventory is found or a purchase requirement for raw
materials is posted.

By using level-by-level planning and low-level
coding (where each item in the file is coded for the
lowest level in which it appears in any product), the
RAMAC 305 actually produces net requirements for
each item at one time and one time only during its
processing. To save time, it looks only at items in the
file which have activity.

As a by-product of this routine, various types of
cards are created by the 323 Card Punch. The first
of these, rush shop order cards, are punched if a given
part should have been started before the current man-
ufacturing day. (The manufacturing day, commonly
called M-day, is a reference to a manufacturing calen-
dar which assigns a numerical value to each working
day.) Whenever there is a requirement to order com-
mon parts, a common part order card is punched.
Because common parts are relatively inexpensive and
are used in large numbers, they are planned by the
production control department and not by the rRamac
305. Record keeping on these items is at an absolute
minimum. A purchase planning card is punched at
the completion of the level-by-level routine to initiate
the planning of purchased items. Also, exception cards
for certain types of activity not planned by the 305
are created. These include:

a. Special engineering parts.

b. Parts with EOQ but no reorder point (this indi-

- cates usage last year but none this year).

c. Parts with reorder point but no EOQ (this indi-

cates usage this year but none last year).

d. Parts with no reorder point and no EOQ (this
indicates no usage this year or last year).
‘After this run, the 305 has a complete new produc-
tion schedule by time periods and orders and require-
ments by manufacturing day for all end products,
subassemblies and manufactured parts. Figure 96 is

a flow chart of the procedure just described.

Purchase Planning

The single purchase planning card produced from the
level-by-level routine is introduced into the 305. This
card indicates one end of a chain which the computer
has established within its file, linking together all
purchased items that have had any activity due to the
explosion of the production schedule.
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The 305 proceeds to each item in this chain to
determine whether sufficient inventory is on hand or
on order to satisfy the requirement. If sufficient in-
ventory is not on hand, a purchase requisition is stored
within the computer after considering the time re-
quired to obtain this item (lead time). If, however,
the date of the purchase requisition is prior to the
current M-Day, a rush purchase requisition card is cre-
ated. The 305 proceeds in this fashion from one item
to the next, through the whole chain. As a result of a
reduction or a change in the production schedule due
to changing customer requirements, previously estab-
lished purchase requisitions may be canceled. In this
case a purchase cancellation card is punched. The
computer now contains the completed new manufac-
turing and purchase schedule in disk storage by M-
Day (Figure 97).

Shop Order Issue

The system is now prepared to issue production orders
to the shop for the current time period. In order to do
this, two types of cards are introduced into the system:
(1) rush shop order cards, which are produced from
the level-by-level net requirements run, and which are
processed daily, instead of being held for ten days
awaiting the issue of regular shop orders; (2) the
single shop order dating card, which indicates to the
system the time period within which orders are now
being issued.

The computer then searches the open-order portion
of each record in disk storage for the time period indi-
cated. When it finds a quantity, the following functions
are performed:

1. If the part is manufactured, a complete ma-
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terial requisition or a shop order is printed indicating
the part and quantity to be made, its components,
parts and quantities, standard costs, and the start and
finish M-Days. A commitment card is punched for
each shop order and is placed in an off-line open-order
file. On completion of manufacturing it is reintro-

duced into the 305 to reduce the open-order quantity.
Shortage cards are punched for any component parts
which are not in stock at the present time.

2. If the part is purchased, purchase requisition
cards are punched which become the authority for
a purchase order. The released order record is updated.

/
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Purchase and Manufacturing Status

Reporting

Using the indicated source information as input to
the ramac 303, a status report is printed every ten
days for each active purchased and manufactured
part (Figure 100). This report indicates the heading
information, requirements, unreleased orders by M-
Day and released orders by M-Day (purchased parts
only).

File Maintenance

Changes to disk storage are entered in the form of file
change cards. As each card is read, the 305 seeks the
record to be changed, altered, deleted or added, and

323 Card Punch

407 Accounting Machine

performs the proper functions. Simultaneously

a visual
record of all changes is printed. ~

Economical Order Quantities

A large portion of the savings in the manufacturing
control system described is based on the ability to
reduce not only the number of orders issued to the
plant but also the setup costs associated with these
orders. The key to reducing order and setup costs is
establishment of realistic economical order quantities
and reorder points in the light of certain base factors
and accumulative statistics.

Before deciding which items should be reordered on
an EOQ basis, all 15,000 units and subassemblies were

Purchase
Cancellation Cards

Common Parts
Cards

Purchase

Exception Cards Requisition Cards

Console
Typewriter

IBM RAMAC 305

Figure 100. Purchase and Manufacturing Status Reporting’
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analyzed and divided into three categories. The first
category consisted of 1,900 items which were either
expensive or were produced for irregular sales volumes.
The company did not wish to stock these items and so
established no reorder point or EOQ here. One thou-
sand common parts were inexpensive enough and in
sufficient demand to decontrol to a minimum-maximum
bin card basis. The remaining items, of which there
were 12,100, could be practically controlled on an
EOQ and reorder point basis.

Using historical data, the company then studied all
elements of cost which affect the manufacture and
warehousing of inventory items. The results of their
study can best be indicated by a chart as shown in
Figure 101.

The line labeled “Working Stock Carrying Charges”
indicates the cost of carrying inventory, which of
course increases at a constant rate as the amount in
inventory increases. The line labeled “Order and Setup
Costs” indicates the order and setup costs involved in
issuing and producing orders. This of course decreases
as the size of the order increases (i.e., fewer orders

and less setup). The line labeled “Total Cost” is the
combined cost or total of order cost, setup cost and in-
ventory carrying charges. As indicated, there is a high
total cost involved in issuing many orders and carrying
a small inventory. This cost decreases if more inven-
tory is carried and fewer orders in larger quantities are
issued—but it decreases only to a point; then the cost
climbs again because too much inventory is being
carried.

The “Previous Practice” line indicates the company’s
practice before ordering ramac 305. Lacking histori-
cal and usage data that could be constantly and cur-
rently reviewed, the company had been issuing many
orders and carrying relatively small inventory. The
“Ideal Practice” line, drawn through to the point of
intersection of carrying charges and order costs, in-
dicates what the constantly reviewed EOQ within the
system is approximating. In other words, there has
been a controlled buildup of inventories by producing
larger lot sizes (i.e., less order and setup cost) based
on constantly reviewed usage and historical data. The
“Potential Savings” area is bracketed and indicates the
difference between ideal and previous practice.




Advantages Gained

The company’s management evaluated the perform-
ance of the ramac 305 against previously determined
requirements and found that the following results and
benefits were derived from the system:

1. Reduction of the number of shop and purchase
orders processed.

2. Reduction of inspection, ordering and setup costs
by eutting the number of manufacturing lots processed
through the shop.

3. Leveling of production through the use of eco-
nomical order quantities, with consequent reduction
in unemployment insurance payments.
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4. Reduction of paperwork handling, resulting in a
corresponding reduction in clerical costs.

5. Indications of inventory shortages in time to take
corrective action.

6. Increased accessibility to accurate, up-to-date
production control records.

7. Balanced inventories through the use of historical
and usage data, by investing inventory dollars in ac-
tive, salable items.

8. Isolation of inactive or obsolete items to reduce
record keeping and inventory handling.

9. Restandardization of costs, done quickly at com-
paratively low expense.



Clearly there is a need for accurate identification of
each part or raw material when the inventory is estab-
lished. The identification must be positive. It must be
possible to classify like items. And it is very likely that
an accurate description would involve a lengthy
written explanation.

The executive who is responsible for inventory and
its movements would find it a colossal task to review a
detailed inventory. But he would find a summary report
of similar items, associated with each other by an
orderly method of classification, a workable and valu-
able tool.

For these considerations, the use of codes has
evolved as the simplest way of describing inventory
items.

It has become common practice to identify the item
first by material classification; this serves as the prefix
of the stock number and identifies the major division
over which financial accounting control is maintained.
This factor, together with the stock number, gives
complete identification for each item.

Symbols develop as convenient abbreviations of the
terms used in identifying materials, concise in descrip-
tion and uniform in interpretation. The symbol should
describe, rather than arbitrarily designate, and should
positively identify a given material.

These are the three most common ways symbol
codes are constructed:

1. By numerical codes, where each item is designated
by a combination of numbers.

2. By alphabetic symbols, where each item is des-
ignated by a combination of letters.

3 By combinations of letters and numbers (PWD-3
to indicate plywood, 3 ply).

The numerical systems are the most commonly
used, probably because they are simplest and yet have
the greatest flexibility. They are easy to use, and have
fewer opportunities for confusion.

Coding Systems

There are two basic systems of assigning numerical
codes for the identification of materials:

The Block Code

Groups of numbers are assigned to specific kinds of
materials, such as 400 to 499 aluminum-base materials,
500 to 599 copper-base materials. This system provides
more groups with fewer numbers than any other sys-

Identification

tem, but its expansion is limited, and inaccurate
appraisal of the capacity required for each group may
lead to the awkward use of several blocks for the same
type of item.

Significant Digit Code

Fach field denotes some definite attribute, and each
entry in the field denotes some definition of that attri-
bute. It is often possible and desirable to use a com-
bination of this system and the block code system in
establishing a code.

Illustrative Coding System

Let us examine an illustrative eight-digit code, bearing
in mind that there are infinite variations in codes, and
that different industries and different parts of the same
industry must develop codes to fit their own individ-
ual requirements. This code is used for raw materials
and is subdivided as follows:

1 2 3 4
Basic Physical
Material Alloy Form Size
XX XX X XXX

1. Basic material—the primary element or general
classification of the item (carbon, silver, steel, etc.).
2. Alloy of chemical composition—any variables of
the basic materials represented by their mixture with

3. Physical form or shape.
other materials.

4. Physical size—key dimensions and tolerances.

It is immediately apparent that basic classifications
for the steel industry would be quite different from
basics for groceries, or paints, or electronic supplies.
But it is also apparent that basic designations can be
made in any line of products or materials.

Basic Material —The basic material may be identi-
fied by a two-digit code. The items actually included
will depend on the nature of the business, but it is
usual to arrange them in alphabetic order and assign
serial numbers, leaving gaps in the code for the inser-
tion of new materials:

01 Abrasives 51 Mica

02 52

03 Acids 53 Misc. animal products

04 54 Misc. inorganic products
05 Adhesives 55 Misc. organic products
06 56 Misc. vegetable products
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07 Alcohols 37 Molybdenum

08 58
09 Aluminum 59 Nickel
10 60

ete. etc.

Alloy.—The specific alloy, or variation of the basic
material, may also be coded by a two-digit number. To
make this possible, we may have to divide a basic
material into several basic material classifications (cop-
per, brass, bronze, etc.). A typical alloy code can be
formed by arranging the materials in inverse order of
the purity of the basic element:

0L Pure copper

SAET1 37 Red brass SAE79
02 38
03 Pure copper 39 Brass SAES0
SAET75 40
04 41 Brass SAES82
05 Annealed copper 42
SAES3
06 49 Bronze SAE67
13 White nickel brass 50
SAE42 51 Phosphor bronze
14 SAE64
15 Brazing brass
SAE44

Here the block-code principle has been used in
grouping the items into classes, less broad than the
general class, yet more comprehensive than the de-
tailed items.

Physical Form or Shape.—The physical form of the
material is usually recorded with one digit. But two
digits can just as easily be used in those applications
where necessary or desirable. Here is the form section
of the illustrative code:

0 Strip 5 Plate

1 Sheet 6 Tubing

2 Wire 7 Forging

3 Rod 8 Casting

4 Bar 9 Structural and other
forms

This category brings up the question of definitions.
Since the meanings of such common terms as “sheet”
and “strip” are by no means standard, even among
suppliers of raw materials, the master code sheet
should include a careful definition of each one, together
with the measurements and tolerances to be used. Re-
gardless of dictionary definition, this must be the
authority when code numbers are assigned;

Physical Size—In coding for size, the block-code
system is most commonly used, with specific groups
of numbers being reserved for each principal size
range. Of course, this grouping will vary greatly in
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different industries. The manufacturer of watches will
have many more materials under %” in key dimensions
than the builder of locomotives.

The size grouping is usually applied to the thickness
or outside diameter of the material, and three digits
are usually sufficient. Since coding of variations of
temper, edge, finish, etc.,, would require a long and
unwieldy symbol, it is better to provide for these var-
iations within the size or item code.

Three digits are left in the eight-digit illustrative
code, allowing numbers from 1 to 999 to be used for
various sizes. If 015 is the code for %” in outside dia-
meter of a round object, it follows that a round rod,
47 in diameter, of a nickel base but a white-nickel
bronze alloy, would be coded 59 for nickel, 13 for white-
nickel brass SAE42, 3 for rod, and 015 for ¥~ round.
This would be 59-13-3-015—or simply 59133015.

This is not necessarily the order in which the symbols
must be put together. Every phase of the symbol iden-
tification is determined by the explicit use for which
the code is intended. Sections of the code can be
expanded or reduced.

Unit of Measure

Unit of measure is an important part of the identifica-
tion of any inventory item. Care must be taken to
insure that the quantities indicated on any transaction
use the same unit of measure carried on the inventory
balance record. An illustrative code is given below:

Miscellaneous Liquid Measures
01 Piece - Each 41 Pint
02 Pair 42 Quart
03 Set 43 Gallon
04 Roll - Spool - Ball 44 Half Gallon
05 Sheet : Linear—Area
06 (c) or 100 pieces Measurements
07 Gross 51 Inch
08 Ream 52 Foot
09 Bale 53 Yard
10 Dozen 54
11 Pad 55 Board Foot
. 56 Square Inch
Mﬁ 57 Square Foot

58 Cubic Foot

21 Box - Package
59 100 Feet

22 Carton
23 Tube Weight Measurements
24 Barrel 61 Ounce - Avoirdupois
25 Drum 62 Pound
26 Tank 63
27 Can - Jar Bottle 64 Ton (Net)
28 Carboy 65 Ounce - Troy
29 Keg 66
67 Dram-



Materials Catalog

Where interpretation of the material code is required,
an up-to-date and readable materials catalog is usually
provided. This is a listing of all the items required for
the operation of the plant, cross-indexed for easy
reference. Here again, when the writing of specifica-
tions is under the control of the flexible M punched
card system, the preparation of new sheets, or of an
entire catalog, is not a major problem but a simple
and accurate routine.

Figure 102 is a sheet from a materials catalog listed
by an 1M accounting machine. Comprehensive data
is listed in this catalog, but notifications could be made
for individual requirements.

Note the orderly arrangement of materials by the
characteristics of classification, when they are in nu-
merical order of the code symbol. This encourages
standardization, because the complete range of avail-
able materials is present. Standard materials, or those

easily or economically available, can be spotlighted by
an asterisk or some other special symbol at the right
of the catalog page, as shown.

A similar catalog can be prepared from the same
mM cards used in this one. It would detail chemical
and physical descriptions of the materials made for
inspection, testing and purchasing. These may be in-
dexed by the first four digits of the illustrative code
(basic material and alloy), and placed on file for quick
and easy reference.

Purchase Specifications

Following the same line of thought in regard to pur-
chase specifications, the various attributes of pur-
chased parts may be recorded and presented in simi-
lar form. The specifications agreed upon and cataloged
can then be used to prepare purchase requisitions and
purchase orders, with the entire operation conducted
at machine speeds and with machine accuracy.

Figure 102. An Up-to-Date Catalog at all Times

FEDERAL FACTORS INC.
RAW MATERIAL CATALOG
REVISED AS OF >-»>g-g— PREFERRED SIZE INDICATED BY SYMBOL — *
THICKNESS TOLERANCH TOLE;I(ANCE [mn
MATERIAL DESCRIPTION| MATERIAL CODE SPETCIg:f" FORM | FINISH TEMPER EDGE | OR OUTSIDE (ﬁ) mv;:r?;"oa':a. 6055 )| nGTH 1N FEETI UNIT
PREFIX| SYMBOL SCLE | MIN| MAX AM- +i - +1 - MIN]  max [COCE
CARBON STEEL 171 100100/ S 1010STRIP| CF|RB|[50| 66| 5SQ| .0312 |10{ 10 .5000 {40| 40| 8.010.0|9 |*
CARBON STEEL 171 100100 S 101QSTRIP{ CF|RB|%0| 66| SQ| .0625|10| 19 2.2500(30{ 30/ 8.0]10.0 (9 |*
CARBON STEEL 171 100104 S 1010QSTRIP| CF|RB|50|66(SQ| .0937 |10[ 1Q 4.750 |40f40[8.010.0 |9
CARBON STEEL 171 100107 S 101QSTRIP| CF([RB| 75/ 90|SQ| .1250|10; 10 3.3125 40| 40{8.010.0(9
CARBON STEEL 171 100109 S 101QSTRIP| CF|RB|[9005{SQ| .1562 |10/ 10 5.3750 |40| 40{8.0(10.0 {9
CARBON STEEL 171 101112} S IOIOEHEET CF|RB| 50| 66| 5SQ| 0250 |10] 1024.0000 (50| 50| 8.010.0 |9 |*
CARBON STEEL 171 101115} S 1010SHEET| CF|RB| 75/ 90]SQ| .0781 ]10| 1032.0000 50| 50| 8.010.0 ]9 [*
| CARBON STEEL 171 101115]5 1010BHEET] CFIRB|75) 90|50 ] 220000 |50] 50} W
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Physical Inventory

One of the most important items on the balance sheet
of an organization is cash—cash on hand and in the
bank. Every precaution is taken to protect cash, to
account for its acquisition and disbursement. Every
cash transaction is checked and rechecked.

A good part of this money has been, or will be, con-
verted into materials, but this conversion is merely a
change of form. It is still money, still an important
item on the balance sheet. This concept of materials
makes desirable the same extreme caution, the same
accurate record of transactions involving acquisition
and disbursement of materials.

But no matter how complete and comprehensive the
inventory book records may be, they must be verified
against the actual quantity of material on hand. So
a periodic check is made to actual quantity and value
with the book record of quantity and value. This
periodic check is called physical inventory.

To be of any value, physical inventory must include
every item of material, counted, checked and evalu-
ated. The count must cover raw material, work in
process, and finished stock. When this actual physical
count has been compiled and checked, and its value
computed, it must be accepted as correct, and book
value must be adjusted if there is any difference.

What about this difference between the physical in-
ventory and the book value —a difference that is
usually downward if it exists at all? Differences have
the same effect on the balance sheet, and consequently
on profits, that a cash shortage would have. The phys-
ical inventory, then, must reflect the true value of the
material on hand. It must be accurate.

This urgent need for accuracy makes speed of in-
ventory taking a matter of importance. The original
count must be verified by a check-count. A recheck
may prove necessary. Materials, whether in process
or in stock, must not be moved about or disposed of
during or between these counts. So, speed is vital.

Many manufacturing plants suspend operations dur-
ing the period of inventory taking. Some wholesale
and retail establishments, finding it impossible to close
during a business day, take inventory at night, or on a
weekend. In many cases, practically every employee
is relieved of regular duties and pressed into service,
assisting in the taking of physical inventory. Most of
these people, obviously, are unfamiliar with the duties
and practices of inventory taking, and yet they must
be used.
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Check and Counterchecks

The above facts make it essential that a careful system
of checks and counterchecks be established in ad-
vance.

But the full purpose of physical inventory has not
been fulfilled when inventory has been valued and the
book record adjusted. Progressive management finds
this information valuable to effective controls of busi-
ness operation.

Consider some of the phases of a business that are
affected by the inventory value. Inventory value is an
important item on the balance sheet and the profit and
loss statement. These financial reports are among the
principal considerations by which a company is rated
for credit and investment by banks, trade creditors,
stockholders and potential investors. As a matter of
fact, the inventory item is so important in these reports
that an audit of the inventory is a prerequisite to the
certification of financial statements by auditors and
public accountants. The books cannot be closed until
the inventory value has been accurately established.

When planning operating and cost policies, manage-
ment must know the exact quantity of product units
and production materials available.

With the concept of inventory as cash, it becomes
obvious that inventory adjustments are to be avoided.
Why were adjustments necessary? What caused the
differences? The reasons must be investigated, and
recurrence avoided or greatly reduced. It follows that
these reasons should be known, in detail, by classifica-
tions of material, accounts, locations, or other perti-
nent subdivisions.

Planning of Inventory Taking

The element of time is so critical in physical inven-
tory taking that it is of great advantage to plan every
step of the procedure in advance, in detail. Delays
can best be avoided by planning the sequence and co-
ordination of the operations, and by considering all
the specific conditions existing in an organization. In
addition, the available man-hour and machine-hour
capacities of the staff must be carefully evaluated.
This calculated available time will make it possible to
avoid peak loads on machines or personnel, with their
resulting problems. |



The process of planning should include the selection
of the personnel to be used in the inventory counting.
These people can be informed of their specific duties
in advance, and problems posed, questions answered.
Legible handwriting can be stressed, specimen items
and procedures completed under supervision. Many
companies, even after repeated inventories, find it de-
sirable to hold a short inventory-taking rehearsal short-
ly before the task is actually begun. Sample situations
can be outlined, and various methods of meeting these
situations discussed. Competent supervision for the
actual inventory work should be provided, and round-
table planning sessions held. Many companies have
even found it practical to issue a printed or mimeo-
graphed plan of procedure. At any rate, careful plan-
ning of details will pay big dividends in the inventory-
taking operation.

An accountant is usually in charge of the inventory-
taking operation, with department and section man-
agers heading teams of personnel.

Prenumbered inventory tags are issued, with a tag-
issue record kept showing the block of numbers as-
signed to each person who is to count inventory. An
ample number of tags should be provided, and they
should be prepared to the-greatest practical extent.
Tags for certain items can be prewritten, priced and
punched. It is possible, in cases of slow-moving items,
to take the official count in advance of the inventory
day, leaving only the check-count for that day. At any
rate, it is desirable to reduce to a minimum the amount
of information to be entered on the tag by the inven-
tory-taker. There will probably be certain items of
information, not pertinent to the actual count, that can
be entered on the tags at a later time. (Price, an ex-
ample of such information, will be discussed later.)
It may be necessary to arrange special access, during
the inventory period, to official records that are needed
by inventory personnel.

Auditing the Inventory

The audit of the inventory is usually performed by
spot check—with special attention to the high-cost
items. In the punched card method, cards sorted by
unit price, or a detailed listing, can be presented to
the auditor for his verification. Analysis has shown
that as much as 80% of the inventory value may be
represented by as little as 20% of the total number of
stock items. The auditor might very well use some
other factors in determining items to be spot-checked.
These factors appearing in the balance cards can be
used to select, list and tabulate records of the items
so requested.

When the physical inventory has been counted,
checked and audited, the results must be posted to the
detail book-records of stock. These figures must sub-
stantiate the records or indicate adjustments.

Physical inventory-taking is an excellent time to be-
gin keeping stock control records by punched card
methods. The actual stock on hand is known precisely,
and balance-forward cards can be produced by ma-
chine methods to initiate the stock control system.

Physical Inventory Made Easier

While many of the advantages of punched card inven-
tory control have already been pointed out, it is well
to underscore some of the points pertaining to physical
inventory: -

1. Automatic recording of all transactions through-
out the year increases accuracy, and so reduces greatly
the necessity for inventory adjustments.

2. The year-end stock control balance cards may be
automatically compared with the physical inventory
cards, at machine speeds, and the differences and
detail adjustments quickly and conspicuously printed
by the accounting machine.

3. Items may be segregated for a more exacting
audit, by cost, or by any other factor of data punched
in the card.

4. Prenumbered and prepunched tags make the
search for missing tags a fast and simple machine
operation.

5. The ease with which punched cards can be sorted
and tabulated makes it possible to provide department
management and top-level executives with analysis
reports by any source classification desired . . . stock
number, department, class of material, velocity, price,
etc.

Inventory Counting and Recording

The inventory cards must contain all the data perti-
nent to the evaluating of the inventory. The inventory
taker, as stated, should be required to enter on this
card only a minimum of information—the count and,
in some cases, the identification and location of the
article. All other information can and should be se-
cured and entered by other means, before the count-
ing operation, or after it. For many items of a descrip-
tive and classifying nature, the stock balance cards
can be used as a source, and the greatest part of the
required information gang-punched into the inventory
cards. This greatly reduces manual effort and speeds
up the entire operation.

The extent of the information to be recorded varies
considerably according to the particular needs of each
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organization and the type of analyses planned. These

are typical useful items:

Part number

Part name

Kind or class of material

Description

In-stock or in-process

Account number

Location: plant, stockroom,
floor, aisle, bin, depart-
ment, last operation

Condition: rough, semifin-
ished, finished

Active, slow, obsolete

Quantity

Unit of measure
Size classification
Unit labor cost
Unit material cost
Unit burden cost
Total unit cost
Unit markup amount
Rate of markup
Unit selling price
Unit profit amount
Extensions

The actual cards and tags used in inventory taking
vary considerably, since they are usually designed ac-
cording to the method selected for counting, verify-

ing and reporting.

Single Stub Card Plan

The simplest tabulating-inventory tag is the stub card
(Figure 103). A card is written by the inventory
counter, and the entire tag is attached to the inven-
toried item by its stub—tied on, stapled or pasted. The
inventory checker follows in the tracks of the counter,
charged with the responsibility of making a recount
of each item, thus checking with the original count.
Both portions of the tag are printed with a serial
number, and the checker can now remove the main
portion and send it to the machine accounting depart-
ment. The stub remains attached to the stock item,
as a visual indication to the inventory supervisor that
this item has not been omitted. Any apparent error in
the count, detected by the accounting machine as a
difference, is immediately checked back to the stock
item itself by reference to the corresponding serial
number on the stub.
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Mark-Sense Plan

This plan has been gaining in popularity and usage
because it lends itself very well to mechanization and
is fast and accurate.

Tickets are used singly, or in pairs, or with a de-
tachable stub (Figure 104). The inventory counters
are provided with blocks of prenumbered tickets to
account for. As they make their counts, it is necessary
only to sense-mark part number and quantity, note
the location, and initial the card. This information can
then be automatically mark-sense-punched at high
speed.

If auditing is required as part of the operation,
duplicate cards are provided and filled out.by inven-
tory checkers. The use of mark sensing is flexible,
applicable to many different situations, and is very
effective where the inventory takers are properly
trained and supervised.

Card Envelope Plan

This is an unusual plan involving the use of a card, a
window envelope with a gummed flap, and a stub
(also gummed) attached to the envelope—all three
units serially numbered (Figure 105).

The original count is made on the card, and the
card is sealed in the envelope, the window of which
allows only identifying information to be visible. The
checking count is made and recorded on the face of
the envelope, and the stub is attached to the inven-
toried item. When the sealed envelopes are opened
in the machine accounting department, a visual com-
parison is made, and any discrepancy is checked
immediately.

This approach provides an excellent method for au-
diting and checking inventory taking, and eliminates
the need for preparing duplicate cards for this pur-
pose.

Figure 105. The Count on the Envelope Must Balance with the Count on the Card
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Special Stub Cards

Figures 106 and 107 illustrate some of the numerous
types of stub cards that are available. In some cases,
the stubs and the cards are intended for comparison
in the machine accounting department. Some tags

have nontabulating multiple stubs. These are used,
generally, where verification of counts is regarded as
having secondary importance, but where original rec-
ords are required simultaneously by various depart-
ments—accounting, stores, purchasing or others.
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Figure 107. Standard Cards Used for Inventory-Taking Purposes
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There are so many variations of the uses of special
stubs that these are offered for illustration only.

Prepunching

Prepunching techniques are applicable to most sys-
tems. Whenever this is possible, it reduces the amount
of time needed by inventory clerks. For example, if
warehouse locations were recorded in the cards and
the cards sorted into this sequence, the job would be
considerably simplified.

Mark sensing can be applied to many phases of the
inventory-taking operation. This tends to eliminate
peak loads in card punching and has the further ad-
vantage of reducing the problem of illegible hand-
writing ( Figure 108).

Rotating or Cycle Inventory

Some organizations count their stock quarterly or
semiannually, but this is unusual. In the majority of
cases, a physical inventory count is performed once a
year, at the end of each fiscal period.

In recent years, however, there has been an increas-
ing trend toward the use of a rotating or cycle inven-
tory, in which a permanent staff counts a section of
the inventory each day. This method has a number
of advantages:

® Peak loads are avoided.

e It is not necessary to shut down an entire plant

or store; in many cases no shutdown of any kind is

necessary.

® Thoroughly trained personnel are used.

e Counts can be taken at a time when stock is low.
In general cycle inventory offers a high degree of con-
venience and accuracy.

A problem to be overcome in this type of audit is
the difficulty of achieving uniform record-closing at
the time of counting stock. One simple solution is
the use of colored, printed envelopes placed in the
stock bin by the count clerk when he has established
the quantity. All clerks are instructed that records of
further issues or receipts must be put in the envelopes
instead of with current transactions.

Each morning the audit clerk picks up the envelopes
from the bins involved and removes the transaction
cards. These cards are included in that day’s trans-
mittal of records and are so dated.

Remember that only a small section of the inventory
will be counted each day. Furthermore, the purpose
of the physical inventory is to corroborate the book-
record or adjust it, and determine the reason for any
needed adjustment. The inventory summary as of the
date of the physical count will include all transactions
up to the time of the actual counting, and the objec-
tives of physical inventory taking will have been
fulfilled.

Check for Missing Tags

During the inventory taking, every bin, shelf, carton
or container had a stub attached to it to indicate that
it had been included in the count. Supervisors could
very quickly check to see that there was no stock
without a stub, and consequently, that nothing had
been overlooked.
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Each one of these stubs is serial-numbered—every
inventory taker had been issued tags, and the numbers
of his block of tags had been recorded in the tag-issue
record. By accounting for all the serial numbers, the
accuracy of this phase of the counting effort can be
assured. Each clerk was instructed that unused tags,
whether blank, mutilated, or voided, were to be re-
turned and reconciled with the tag-issue record. Bal-
ancing the tags that had been issued is the authentic
inventory record. In order to verify that every item
has been inventoried, and that every inventory card
has been received by the machine accounting depart-
ment, a missing-tag check is applied, either on the
collator, or on the accounting machine with the con-
secutive number control device.

Pricing the Inventory

The greatest speed in the processing of inventory rec-
ord cards can be achieved when preliminary planning
provides for a minimum of manual punching. Item
identification and the count must be manually
punched or mark-sense-punched, but all other infor-
mation should be entered mechanically at machine
speeds. /

This is easily accomplished by merging the inven-
tory cards with the stock balance cards. The stock
balance cards will serve as masters for gang-punching
the desired data. The proper unit price will be in-
cluded in the gang-punched information and will serve
as the multiplier when the calculating punch extends
the value for each inventory card. After the cards
have been extended they can be sorted in the desired
sequence, placed in the accounting machine, listed
and accumulated to produce the inventory report.

Analyzing the Inventory

With the establishment of the inventory value, the ac-
counting requirements have been satisfied. The books
can be closed. But the inventory record cards can
now provide high-level management with analyses
and studies that are extremely valuable—sometimes
indispensable—for proper control of business opera-
tions.

These record cards can be sorted for listing or
group-printing by any desired classification. The cards
can be placed in sequence by tag number and listed
in full detail. This could be valuable as a reference
during the audit, and also as a permanent record.

Another listing usually found desirable is by part
number. This report shows all the available stock
with breakdowns of quantity by location in different
plants, warehouses, stockrooms or departments. Com-
parisons could be made with previous inventories, and
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planning, production and logistics men would find
this report significant.

Awareness of stock-by-location is an important aid
to planning. Unsatisfactory distribution of total stock
among various locations is immediately detected, and
apparent overages or shortages corrected by transfer
of stock from one location to another.

For work in process, similar reports can be prepared
by department and last operation; for raw materials
and finished stock, they will be significant if listed by
plant, warehouse, storeroom and section. The inven-
tory at each point can be evaluated against the re-
quirements of that location. It may be found that
decisions resulting from these and other studies will
bring about inventory reductions without interfering
with the manufacturing, sales and service programs.

Many concerns, particularly retail and wholesale
distributors, find it important to have an analysis of
inventory by vendors (Figure 109). These are most
useful in such items as ready-to-wear, furniture, and
large or costly items for which a unit-control plan is
maintained.

The purchasing department wants to know whether
materials have been purchased in the right quantities,
at the right prices.

The engineering department is vitally interested in
an analysis of the stock condition, suitable to their
purposes. New products may be developed to utilize
obsolete parts or subassemblies; slow-moving products
may be reworked into products of a different nature;
or planning for technical changes may be predicated
upon the stock condition.

The planning department relies upon having exact
knowledge of quantities on hand, in order to plan fu-
ture production efficiently.

For the sales department, knowledge of quantities,
rate of turnover, months’ supplies, and other factors
will be important in planning sales campaigns and
fixing commission rates.

These are some of the many places where accurate
and well planned inventory reports can form an integral
part of the management picture. Data processing pro-
cedures make it possible to provide management with
the information they require to control their inventory
more effectively.

STOCK ANALYSIS
(BY VENDORS)
DATE 7-15-6~-
veNDOR cope  |rmem No. Jctass| quanTiry By ToTAL

A R BROWN CO. ‘ 1001 ) 1056 | 1 6| 24.00 [$ 144.00
T K BOWMAN CO. 1050 | 1056 | 1 12| 10.00 120.00
BURTON AND WILSON LTD 1175 ] 1056 | 1 4 | 31.50 126.00
JONES AND SMITH INC 1540 | 1056 { 1 16 6.25 100.00
- =] | i ]

Figure 109. A Study of Suppliers, by Unit and by Dollar
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