


































































purchases, in addition to providing a completed 
requisition for the EPQ quantity. Purchasing makes 
its decision on the basis of these enlightening facts. 
The purchase order is then printed by the data 
processing system. 

Purchase requisition and order writing is predi­
cated upon the establishment of a history of past 
purchases. Over a period of time, the follow-up 
system automatically develops such a history. For 
this reason, the EPQ concept is normally the last 
of the three concepts to be implemented. 

The use of disk storage enables purchasing 
personnel to inquire as to the status of any order, 
part, material, or vendor and to obtain a reply. 
All records are updated in a single operation. The 
transactions may be processed in random sequence 
in order of occurrence, which avoids batching and 
permits the records to be up to date at all times. 
Exact specifications for the individual data proc­
essing system vary according to the number of 
records and transactions involved. 

Transaction (run) frequency should allow a 
sufficient flow of data to support the purchasing 
operation. A suggested indication of transaction 
(run) frequency is listed in Table 3. 

Table 3. Transaction Run Frequency 

Type of Transaction 
Purchase Requisition 
Purchase Order 
Receiving Ticket 
Invoices 

Frequency 
Daily 
Daily 
Daily 
Daily 

Disk storage is organized into four separate 
files, as illustrated in Figure 24, and is described 
below: 

• The part or material history file contains the 
part number, name, descriptive data, the 
last five purchases, and price quotations for 
up to eight separate price-quantity combinations. 

• The open requisition file contains the out­
standing requisitions awaiting approval or 
change action. 

• The order status file contains the part number, 
purchase order number, and descriptive, 
received, inspected, invoiced and paid data 
for all outstanding purchase orders. 

• The vendor name and address file contains 
name, address, ship to, terms, conditions, 
and the open purchase order numbers. 

Today, more than ever before, management must 
concentrate its efforts upon the executive aspects of 
its responsibilities. The suggested system assists 
purchasing management in the preparation of a 
master plan, directs management's attention to 

Figure 24. Purchase file organization 

exceptions which occur in the execution of the plan, 
and provides an objective basis for improved 
performance. 

The increasing complexity of today's business 
threatens to make "firefighters" of purchasing 
personnel. The system discussed permits such 
personnel to be orderly, to preplan, and to schedule 
the purchase of parts and materials on the basis of: 

• Organized information 
• Ready reference information 
• Relief from clerical details 
• Management by exception 
• Guidelines for improved performance 

Economic Purchase Quantity (EPQ) 

Continuity of operations is of critical importance to 
any company. The purchasing function must be 
conducted so as to minimize disruptions in production 
resulting from a lack of parts, materials, or equip­
ment. On the other hand, to conserve capital, the 
investment in inventories must be kept to a minimum. 
Reconciling these two considerations requires a 
delicate balancing of the risk of production bottle­
necks or shutdowns, the cost of carrying excessive 
inventories, the savings available through volume 
purchases, and the cost of processing orders. 

The economic purchase quantity is that quantity 
of a particular part or material which results in a 
minimum annual total cost consistent with good 
inventory management practices. EPQ is a formula 
designed to balance the various factors �~�n� the order 
placement process. 

Total 
annual 

cost 

Number Purchase Inventory Order 
of x order + carrying + processing 

orders cost cost cost 

The significance of EPQ lies in the realization 
that the cost of carrying inventories for an industrial 
concern averages 25% per year. Assuming a constant 
rate of usage, the average inventory represents one-
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half the purchase quantity. This means that on an 
annual basis, the cost of carrying inventory can be 
as much as 25% of one-half the dollar value of an 
order. EPQ differs from the EOQ (economic order 
quantity) in that it considers not only annual usage, 
order processing costs, and inventory carrying 
charges, but also the following factors: 

• Multiple price-quantity combinations 
• Variable setup costs 
• Variable tool charges 
• Multiple vendors 
Ninety percent of the procurement requests are 

for repeat purchases. These requests are submitted 
on handwritten forms (see Figure 25) indicating the 
part or material number, job number, ordering 
department, suggested order quantity, and date 
required. These items are punched into a card, 
which is fed into the data processing system. For 
installations which have implemented an inventory 
management system, either the EPQ may be in-
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i 

I 
I 

corporated into the inventory processing, or the 
request card may be produced as part of the 
inventory processing. 

The central processing unit selects the part or 
material history record from disk storage and 
computes the total annual cost for up to eight price­
quantity combinations, as follows: 

1. The price is multipied by the quantity, and 
the setup and tool costs are added to provide the 
purchase order cost. 

2. The daily usage is determined by sub­
tracting the last order date from the current date, 
and dividing the last order quantity by the difference. 
The estimated number of days' supply is then 
obtained by dividing the given quantity by the daily 
usage. The purchase order cost is multiplied by 
25%, and this product is multiplied by the estimated 
days' supply over 365 days. The product is the 
inventory carrying cost. 

PURCHASE 
REQUISITION 

ITEM· EST. COST 

O/'i!: -L----------~_+__+_+_---_+--+_--_j---o"L'lL 

I 1 T I I 1 I I T I 
VENDOR NAME t PRICE 

.... I I I I I I I 
PACKAGING SPIEC •. 

i 
SOURCES. SPECIAL "IE'QT •. 

LAST ORDER NO. 

I 

t=:!.iTO~O~L 02! .. ~DE~ .. C!#c:::t=t=:t===+=======1I-------fI·/P I I 

~ ADYI'I PIICI IIASO •• 

Figure 25. Purchase requisition 
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3. The purchase order cost, inventory carrying 
cost, and a standard cost to process each order are 
added together. The standard cost of processing an 
order is an estimate of the variable costs of oper­
ating the purchasing department due to an increase 
in the number of orders processed, divided by this 
estimated increase in volume. The increased volume 
is caused by taking into consideration inventory 
carrying costs. 

4. The annual factor (365) is divided by the 
number of days! supply determined in step 2, to 
obtain the number of orders annually. 

5. The number of orders annually is multiplied 
by the sum of the purchase order cost, inventory 
carrying cost, and order-processing cost. This 
product is the annual total cost for the given quantity 
at the given price. 

6. Each of the price-quantity combinations is 
computed as indicated in steps 1 through 5. 

7. The four lowest total annual costs are held 
for printing on the purchase requisition. 

S. The EPQ is selected to complete the purchase 
requisition. 

The data processing system which computes the 
EPQ, also contains the necessary information to 
complete and print the purchase order illustrated in 
Figure 26. The requisition illustrated is for 900 
gears, as specified in engineering change number 
101914 for part number 237457. The order is being 
placed with the ABC Company at a unit price of 
$1.315, determined by the EPQ formula. 

While the calculation for EPQ takes into consider­
ation the factors available to the machine, purchasing 
applies extrinsic factors as the purchase order is 
reviewed for approval. Some of these factors are: 

• New products to be phased into production 
• Old products to be phased out of production 
• Pending engineering changes affecting part 

and material specifications 

• Warehouse space requirements 
• General market trends and conditions 
The maintenance of the vendor quotations in disk 

storage is an integral part of the purchase requisition 
and order-writing procedure. Whenever a new part 
or engineering change is required, specifications 
are determined by product engineering. The speci­
fications, along with a request for bid, are forwarded 
to the vendors by the purchasing department. 

DATE 

L 
SHIP TO 

BALTIMORE CORPORATION 

04 05 

ABC COMPANY 
750 ENDWELL RD. 
SYRACUSE, N. Y. 

BALTIMORE 

Baltimore, Maryland 
VENDOR NO. 

o . 
630410 No. A 159768 830 

I r:SHO::::W:::-C:::OMftETE=:-:OIDII~~IIO-•• ~'AIT~IIO~ •• ~IIIII~IIO~ • .....j 
ON ALL INVOICES, PACIAIES AIID SHIPPlIlI 'APEIS, 
ADDIESS AU IWl TO DE,r. 417, BALTIIIORE,IID. 

lOUTING 
11020 -. VAlUE IElOW $5GO.GO • ,AlGI. POST 

~~JO ':s~~O:T=:a1l!El 
VEl 40 •• 

TERMS 

r oil JONES EXPRESS 

F.O.B. 

rl1 SH PT --1.QQ. lBS. & OVER f2Sl 2,. 10 DAYS 

900 PCS 237457 GEAR 

PRINT IN YOUR POSSESSION 

I I Isum Y DUPlICATE PACKING UST 
'&!III' 'tf:.I.lil/if. ""NO. '""'I SHIP 

2 101914 1800 k;s 11/3 EVERY 030 DAYS STARTING 05 01 

I 

11
315 

5 1 000 SUC 

IUVER _________ _ 

-------------------FOR REFEREfriCE ONLY (DETACH BEFORE MAILING) - -------- - - ------ -- - ------ - ---

10;f~3r:;~ '~J :;;;:~~ _u 108:~2~0 1-~I-~I~';;J I' J 

Figure 26. Machine prepared purchase order 

31 



The bids are returned, and cards are punched 
from the quotation register illustrated in Figure 27 . 
The data processing system examines each bid and 
records the bids for the lowest price-quantity 
combinations in disk storage. New quotations may 
be requested as often as the buyer desires. The 
system automatically prints the last quotation date 
on each requisition and punches out quotation requests 
for those which are more than a year old. 

A small portion of the procurement requests is 
for nonrepeat purchases. Cards are punched for 
these miscellaneous items. The cards contain all 
the necessary data to write the purchase order. 
Each card is processed through the data processing 
system for automatic follow-up and for a consolidation 
of purchasing records. 

Alterations to outstanding purchase orders are 
punched in the same manner as requests. Alter­
ations are also similarly processed, with the ex­
ception of the updating of the open requisition file. 

BALlltt\ORE 
CORPORA liON QUOTATION REGISTER 

�-t----+--t----+-~-~--c_ -- --~-~ --~-~~~-
I---,-t----+--t-~----c_--~ -- - -~ -~ -- ~ -- ~ --­
I-I---+---+~---+----+----~ ---- --- - -~-- ·~i---~-~+-If-~---I-+--+--I 

-~+-+-----1-----~~-- -~__t_-+_I--___1f_____t_+-1 

I---,-r--~~--~~--+_-+---
--~- ----- - - ~ -- - -+---+-+---+-+-+-1 

N .. ' .. 
1:>.'1(,50 10000 

1~7'1"" IDIJO 
01.1'1'1 10000D 

3''17(,5 'Iso ~~~~ , 'fl-fl(.J.1 SOD 
237'157 'f50 1.';00 J J '00 I.JIS 8/3 ISOO 1.!Joo J/3 ~.oo /.J.SO"'~ 

I~r--~~-~---+_+---j-~-+-i------~-~~--+---~ 

1
1
---::--:-, t--f------__ -+----I-----+----+-+--+--~-- - r-_~_ ~_-

I~'-+-- - - ---~-

I+~-- ---f------ t------- ----r----t--- -~-~ ~--
--~ 

Figure 27. Quotation register 

Purchase Procedure 

To illustrate how all of the various elements knit 
together into a complete system, the following flow­
charts show the various inputs being processed 
against the master records contained in the file .. 
As was stated, the basic information is stored in 
the central file, which allows for processing as well 
as for inquiry. 

The flowcharts show a somewhat arbitrary di­
vision into sections. The first chart illustrates 
purchase order writing (see Figure 28). The actual 
trigger is the request for parts, which may be in the 
form of a one-time request for the item when it is 
anticipated that additional quantities of the item will 
not be required. If the requester has a source that 
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is approved, this source can be fed into the file and 
the purchase order can be prepared directly (see 
Figure 26). 

To Vendors 

Figure 28. Purchase order writing 

The second type of request is a repeat request. 
If the item has been requested before, the infor­
mation can be extracted from the history file and 
the vendor data file and applied to the purchase 
order printout. If the order is approved, it can be 
sent directly to the vendor, or alterations can be 
inserted. If additional information is needed, . such 
as current price quotations, new vendors, etc., the 
buyer can obtain this information and insert it into 
the machine. When the approval of the purchase 
order is communicated to the machine, receiving 
and inspection tickets are punched and forwarded 
to receiving and quality control to await the arrival 
of the material. A monitor is set up in the machine 
to make certain that an acknowledgment is received 
from the vendor. 

Order status follow-up is maintained in the 
machine, as illustrated in Figure 29. The program 
searches the file periodically to ascertain the 
following information related to order status: 

• Received, not shipped 
• Closed purchase order 
• Inspection past due 
• Payment past due 
• Shipment past due 
In addition, the system prints shipment confir­

mations and follow-up notices. 



Data 

Processing 

Statement 

Confirmation 

Figure 29. Order status follow-up 

These reports and cards are forwarded to the 
buyers who have specific charge of the particular 
part, and also to management as an indication of 
current operations. 

When the purchase order is prepared by the 
machine, the data pertinent to the order is recorded 
in the order status and open requisition portion of 
the file. One of the first pieces of information to 
be monitored is the receipt of the purchase order 
acknowledgment (see Figure 30). This document 
is important, as it constitutes an assurance that 
the vendor has received the order and, if no alter­
ation has accompanied the acknowledgment, that the 
order will be filled as indicated on the current data. 
As the orders are received, the receiving ticket is 
processed to indicate that the parts are in the 

: 

To Quality Control 

Data 
Processing 

To Receiving 

Figure 30. Purchase order follow-up 

To Management 

building. The actual disposition is not indicated 
until the inspection ticket is processed. The 
inspection ticket (see Figure 31) 'carries indicative 
information as to how the item is to be inspected 
and conveys the results back to the machine. The 
illustration carries five coded disposition notices: 

4 - Return to vendor 
5 - Scrap 
6 - Accepted for rework 
7 - Accepted by screening 
8 - Accepted on "off-spec" 
The difference between the quantity received and 

the quantity removed by the above assignment is the 
quantity accepted into stock. When any rework is 
performed, the additional quantity is then accepted. 

Any changes to basic data, quantity, delivery 
date, delivery sequence, etc., are communicated 

\ 
PART NUMBER I P. O. NUMBER lVENDOR CODE IDATE(RI QTY. RECEIVED I LOC. ISERIAL Nol%1 E.C. LEVEL 1 BZA I VENDOR NAME I JOB NO. '\ . . I QUALITY CONTROL INSPECTION RECORD \ 
PART NUMBER PURCHASE ORDER NUMBER I VENDOR CODE I E.C. LEVEL I JOB NO. I 

I 
DEFECTS DESCRIPTION OF DEFECTS PART NAME CODE NO. 

RECLAMATION A OR ~DATE INSPECTEDI SENT AHEAD 
C 

CODE DISPOSITION QUANTITY ~ NO. 
INSPECTION DATA 1ST SAMPLE 

TYPE INSPECTED DEFECTIVE AQL CODE 

MAJOR I I 
4 RETURN TO VENDOR 

MINOR I I 
'- 5 SCRAP 

SAMPLE 
~ [ QTY. DEFECTIVE 

6 ACCEPTED FOR REWORK 
TYPE OF LOT INSPECTION CODE 

O-TOOL SAMPLE O-NO. STD. SAMPLE 

7 ACCEPTED BY SCREENING 
I-PURCHASE I-TABLE 1 

2-SUB-CONTRACT 2-TABLE 2 

3- PROCESS REJECT 3-MULTIPLE PLAN 
8 ACCEPTED ON OFF-SPEC 

4-ASSEMBLY REJECT 4-CERT. WIO INSP. I 
ACCEPTEO 5-R.M.E.R. 5-CERT. AUDIT 

DATE: 6-REINSPECT 6-SPECIAL AUDIT 

7-REWORK 7-D.P.U. 

APPROVED BY' 8-1.F. P.R. 8-MINOR B 

PART NUMBER 91 P.O. NUMBER J VENOOR COOE JOATE (0) 

1 2: 3 4 5 6 7 8 9 1011 121314151617 18 19202122 232425 

OTV. REC. J LOC. JSERIAL NOJ:I, E. c. LEVEL 

$D~~~~n~~~~D~~~~~~~~~ 

~J J _m 
a~~~~~mM~~~~~OO~~~M~~~~~MnnnM~nnn~~ 

Figure 31. Inspection ticket 
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to the machine via a change card. The records are 
updated and an output exception notice is then gener­
ated to make certain that management is aware of 
the net result of the change. In every case, when­
ever data are accepted into the machine, all records 
in the random access file are updated simultaneously, 
so that all of the records are maintained completely 
in phase. 

The order record is deleted from the order status 
file when the order has been received and the record 
can be closed. The vendor record is updated to 
record performance and the fact that the services 
of that vendor were utilized. The invoice amount 
can then be aged, and the invoice paid at the proper 
time within the term period. The machine then 
affects the accounting distribution, prints the check, 
and records any unusual conditions on exception 
cards. The various check registers, remittance, 
and invoice registers are prepared and printed. 

When the material has been received, inspected, 
and accepted, the invoice amount can be furnished 
to the purchasing program. The various files are 
updated and the vendor paid (see Figure 32). The 
details of this transaction are: the invoice amount 
coupled with the data from the receiving inspection 
report updates the part history record to record the 
latest transaction. This record includes the quantity, 
cost per article, and the last vendor from whom 
purchases were made. The latest cost per article 
is put in the cost history file. The evaluation portion 
is the final phase. 

Statistical and analytical examinations are 
performed with regard to: 

• Buyer 
• Vendor 
• Product 
• Commodity 

• Part 
These reports, submitted to the vendor as well 

as to company management, present the results of 
the analysis to purchasing, corporate staff, and the 
suppliers. One specific report that has proved 
advantageous is the quality conformance report (see 
Figure 33). This report communicates to the vendor 
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To Management, 
Purchasing, and 
Accounting 
Respectively 

Data 
Processing 

Figure 32. Invoice and check writing 

the evaluation of his products. The conformance 
report is is sued on a periodic basis, normally 
monthly or quarterly. A conformance reporting 
system of this nature is the first step toward a 
vendor certification program. When a vendor's 
quality conformance establishes itself at a con­
sistently high level, it no longer becomes necessary 
to test his products, and the quality control function 
becomes simply a monitoring activity. Finally, 
commitment control is a system which records, 
monitors, and reports procurement commitment 
status by pieces, by dollars, or by schedule. Any 
variance in the quantities negotiated for on the 
purchase requisition and the final delivery quantities 
is reported on exception statements. The various 
exceptions are: 

• Aged, open purchase orders 
• Over shipments 
• Overpayments 
• Budget performances by department, 

project, program, and vendor 
To accomplish this, the system edits and audits 

the transaction into a suspense record. The suspense 
record is interrogated periodically to produce the 
actual commitment reports (see Figure 34). 
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THIS PERIOD 

PURCHASED PRODUCT QUALITY CONFORMANCE REPORT 

I 
P(lIOO ENDING 

THE QUALITY CONFORMANCE INFORMATION BEL.OW REPRESENTS OUR 

EVALUATION OF YOUR PRODUCTS UPON RECEIPT 

QUALITY CONFORMANCE 
TWO PERIODS AGO 

SHIPMENTS 
ACCE'TAW 
AS RECEIVED 

VENDOR NO. 
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Figure 33. Quality conformance reports 
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Total 
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Figure 34. Commitment reporting 
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Order 
Volume 
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MATERIAL DISTRIBUTION 

The question basic to all inventory applications and 
one which involves the maintenance of a record is, 
''What is on hand?" While at first this appears a 
simple question, it becomes complicated as the 
details are introduced. How much is at a supplier? 
How much is in transit? How much is on the re­
ceiving dock? How much is in receiving? How 
much is in inspection? How much that is rejected 
can be reworked? How much that is rejected can 
be accepted on an off-specification deviation? How 
much is enroute to the stockrooms? How much is 
in which stockroom? How much is in transit to the 
manufacturing floor? How much is in floor stock? 
How much is hidden in personal stock? How much 
is retrievable from higher assemblies? How much 
must be held for lot control? How much is reserved 
for spares? How much is earmarked for nonproductive 
activitie::s? And so on. The list seems endless. 
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From this series of questions, it appears that 
the answer to our basic question, amplified by the 
subsequent detailed questions, resolves itself into 
a need for a good feedback system, through which 
the answers to all the previous questions can be 
transmitted rapidly into a disk file. The file can be 
interrogated and the latest information supplied to 
the interrogator. The data transmission system 
appears to offer a solution shown in th.e schematic 
in Figure 35. 

The terminals would be of two types. One would 
be capable only of transmitting data. This type has 
the ability to accept information from cards, plastic 

identification badges, and from manual entry. The 
record type is able to receive as well as transmit 
information. It is able to read and punch cards, to 
accept manual entry, and to create printed output 
on a printer. The computer would then accept data, 
process the information, and feed back instructions 
or other data to key points. In addition to immediate 
acceptance or rejection of the data, reports can be 
prepared or exceptions noted. By installing these 
data transmission devices at various locations, as 
the material passes any point, inventory information 
is transmitted via the terminal to the file to update 
the record. 

Finished Part 
Deliveries Purchased Parts Work in Process 

\ Spares Inspection I 
Nonmachin'g Stores 

\ 
Assly Floors / 
Detail Crib 

Finished Stores 
Nonprod. De t. 

Branch Plant 

Random 
Access Files 

Random 
Access Files 

Figure 35. Data collection system diagram 
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The most basic inventory record appears as 
illustrated in Figure 36. This basic record is 
substantially expanded (see Figure 37) because of 
the complications introduced by the questions stated 

Stock No. Description 
Opening 
BeJlance 

11398 TRANSFORMER 210 

11402 MOTOR ASM 50 1205 

11610 CAM 10341 

11682 LEVER 433 

- -
Figure 36. Basic inventory record 

Part Number 
Drawing Number 

Section Number 

Model Number 

Segment 

Authority 

Change Letter Control 

Prefix DraWing Assembly Number 

Drawing Assembly Number 

Change Letter 

Transaction Code 

Drawing Assembly 

Manufacturing Code Number 

Quantity per Assembly 

Effectivity Start 

Eff ectivity End 

Required Quantity 

Required Date 

Incremental Delivery 
Scrap Fallout 

Quantity on Hand Stockroom # 
Change Letter Ident. 

Lot Control Reservation 

Rec. Unacceptable 

Released for Build 
Build Funded 

Quantity Ordered 

Quantity Committed 

Quantity Funded 

+ Receipts - Issues • On Hand 

] 

500 

1423 

3500 1255 

-

Repeated for 

Each Change 

210 

1705 

8918 

2678 

Repeated, Depending on 

Technique of Generation 

Repeated by Change 

Letter, Lot Control, and 
Stockroom 

Outstanding Order by Order Ident. ] Repeated for Multiple 

Outstanding Orders 

Figure 37. Expanded inventory record 

at the beginning of this section. It is further compli­
cated by the inclusion of engineering change and lot 
control. At first glance, the reporting and tracing 
of all the information mentioned seems most complex. 
To straighten out the complexity requires the se­
lection of salient reporting points. In almost every 
question cited at the beginning of this section, the 
area involved has a controlling desk, a supervisor, 
a dispatcher, or a clerk who is resporisible for the 
checking in and out of material and people. The 
reporting can be done at these points. 

The receiving mechanism for the reporting 
function, in the form of a random access file, can 
receive the information instantly and update the 
files immediately. This method is referred to as 
real-time proces sing or online processing. Some 
concerns do not require such immediate updating; 
however, to minimize the chance of loss, strayed, 
or late reporting, they install the same transmission 
and collecting devices, but accumulate the trans­
actions on tape. At a predetermined time, the tape 
is sorted and passed against the basic inventory to 
post all the transactions. A detail transaction 
register is printed, and current balances are printed 
on a report or punched into a card for distribution. 

This computer method by which inventory 
records are established provides a reliable basis 
for management decisions related to procurement, 
surplus disposition, and other action. Data accepted 
include information about requirements, pro­
curements, receipts, issues, transfers, and 
adjustments. This information, when processed, 
produces reports to indicate additional procurement 
action, quantity required (adjusted by attrition 
allowances), and specific dates by which material 
is needed. 

Another function accomplished by the computer 
is the mechanical transfer of accountability between 
contracts whenever available material charged to 
one contract is to be used by another contract. One 
interesting potential of controls such as this is the 
practicality of commingling fixed-price and fixed­
fee inventory materials to reduce cost, time, and 
space. 
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The computer maintains perpetual inventory 
records for control of inventory balances, as 
illustrated in Figure 38. These records provide 
an immediate reaction system in which the varied 
effects of requirements, procurement, and usage 
activity are recorded, correlated, and analyzed to 
make available reports noting exception conditions. 
These reports of history, action, and operations are 
provided as the basis for future operations; they 
become the authority for exercising selective 
inventory control management. This management­
by-exception concept, brought about by a combination 
of catalog data and a computer-programmed formula, 
ensures that action conditions are detected and 
immediately reported. It also ensures a consistent 
standard of performance regardless of volume. 

The source documents illustrated in Figure 38 
represent issues from stores, generated require­
ments, accountability transfers, interim physical 
inventory adjustments, returns of material to 
stores, and realignments of material and reworked 
parts. These transactions are fed into the computer 
and are processed to update the master records. 
To assist the planning function (especially in the 
early phases of a computer installation, when data 
must be constantly verified), an inventory summary 
card (see Figure 39) has found wide acceptance. 
This card is furnished from the computer to show 
the planner the end result of the transactions on any 
run. The final balances are available for immediate 

reference. If the balances appear unusual, reference 
to the other exception reports and to transaction 
reports provides detail and follow-up information. 
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Figure 38. Inventory processing 
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Receiving 

Parts or material received into stock are recorded 
on stock receipt cards and are transmitted to the 
computer via the data collection device. If the items 
were purchased, the purchase data were updated 
with the receipt notice when the items were received. 
In a similar manner, open-order information was 
updated and job-order costs were computed with the 
receipt of manufactured parts into stock. A move 
ticket, used to move the items into their locations, 
is illustrated in Figure 40. The location as well as 
the quantity is noted on the face of this card to allow 
the information to be communicated to the computer. 
The stock balance is increased by this quantity and 
the location is noted in the computer record. Any 
accumulated back orders can now be filled in the 
normal manner. Usually, back orders are accumu­
lated in a tub file adjacent to the stock area. The 
stock clerk checks this file when the parts are 
physically moved into the area, so that the back­
orders can be released first. 

One additional source of stock is a "return to 
stock". This condition arises if the material 
released to the manufacturing floor is in excess 
of the quantity needed for production. Normally, 
the generation procedure should allow only the 
necessary quantity of parts to be manufactured, but 
three factors can contribute to an overstock condition: 

• First, the anticipated attrition of parts in 
use does not materialize 

• Second, a cutback in production requires 
that stock be returned to the stockroom 

• Third, an engineering change becomes 
immediately effective. All material in the 
assembly or manufacturing floor must then 
be returned to stock for spares or for dispo­
sition to be determined at a later time. 

I I 
p.o. NUMBER PART NUMBER VENDOR NO. 

SKID COUNT CARTON COUNT DATE STOCKED 

SERIAL NUMBER 

REMARKS PARTS COUNT QTY. STOCKED 

Q.C. WITHDRAWAL LOCATION 

NE T PARTS COUNT DISPOSITION 

REC'D BY "INITIALS" a DATE 

I 

Stock is returned on an authorized receipt or on 
a credit requisition. In any case, the machine adds 
to inventory and credits work-in-process inventory. 

Requisitions 

The documentation used to release material from 
stock is normally one of the following types of 
requisitions: 

• Planned requisition 
• Unplanned requisition 
• Blanket requisition 
Within each of these types, there can be many 

actual formats but the handling of each within the 
types is the same. 

Planned Requisitions 

A planned requisition is the device used to withdraw 
parts or material, the requisitioning of which was 
anticipated, at this time. To achieve this, the 
requirements generation procedure discussed 
earlier predetermines the pattern of requirements. 
The material procurement procedure provides for 
an orderly flow of material, so that as any particular 
day comes about, the anticipated withdrawal of parts 
or material actually materializes. Under one method 
of processing, the computer program can be con­
structed so that the predetermined timed require­
ments are prepunched requisitions which are 
forwarded to the stock area for filling, after the 
quantity has been checked against the quantity on 
hand as reflected by the stock balance in the 
inventory record. The prepunched requisition is 
filled and sent back to the computer to confirm that 
the material has actually been taken out of stock. 

I I I 
JOB NO. TO TO P.O. NUMBER PART NUMBER 

SERIAL NUMBER 
PARTS COUNT 

s.!. NUMBER 

LOCATION 

E or M 

STOCKED BY "INITIALS" 

MOVE TICKET 
PART NO. III P.o. NUMBER 

LL3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

VENDOR CODE it EIC LEVEL ,13 JOB NO, 

120 21 22 23 24 25 26 27 26 29 30 3132 33 34 3536 RECEIVING INSPECTION - CONTROL-

Figure 40. Move ticket 

39 



A second method of processing requisitions is to 
do the planning in the generation procedure. When 
the day arrives for use of the material, the scheduling 
group releases the authorization to begin construction. 
The engineering list furnishes the information as to 
what material or parts are needed, and the manu­
facturing or assembly area originates the docu­
mentation to withdraw the necessary material. When 
the withdrawal is accomplished, the computer is 
notified and the source of the withdrawal tells the 
computer that it is a planned source. The stock 
balance and the planning quantity are then reduced. 
The machine continually compares the planning 
quantity with the in-stock and on-order quantities 
in order to determine when additional parts or 
material are required. If the part is in the category 
that requires a formal requisition, the machines 
can punch requisition cards and print the necessary 
paperwork. For those items that are controlled by 
a balance level, a below-minimum notice is pre­
pared (see Figure 41). This notice is forwarded to 
the material analyzer in inventory control, who 
takes action to acquire additional stock. 

When the prepunched requisitions are released 

o 
BELOW MINIMUM 

o NOTICE 

o 

to the stockroom to be filled, they can be accompa­
nied by a prepunched identification and delivery 
ticket. The requisition itself is returned for proc­
essing to reduce the inventory balance. The identi­
fication and delivery ticket has a double use: to 
identify the parts themselves and to provide a 
record in case it is necessary to trace the move­
ment of the parts. The identification tag can 
perform these functions. The parts identification 
tag illustrated in Figure 42 is perforated so that 
it can be torn into two pieces. The first section 
is forwarded to the ordering department to indicate 
that the parts have left the stockroom. The smaller 
portion can be attached directly to the parts container 
to identify the parts. If the parts bec ome lost and 
are returned to the stockroom, they can be identi­
fied immediately and rerouted or returned to stock. 
A positive identification of this nature is necessary 
to make sure that different parts are not mixed. 
This card is machine-generated. Since it will not 
be fed through the machine, it can be stapled to 
a sack or folder, or, by using the string hole 
provided, it can be tied to the parts or to the 
container. 

REGISTER NO. 

MO. I OA. r NR 

T 1 

o 

o 

o 
INVENTORY RECORD STATUS 

MATERIAl. NUMBER AVAII.ABI.E BAI.ANCE INV. BAL.. ON ORDER OPEN REQMT. STATUS 

I 
o o 

I o : o 
PART NUMBER/DESCRIPTION 

o o 

o o 
PROCUREMENT FOLLOW-UP DATA 

o o 
P. O. NUMBER OPEN QTY. VENDOR DEI.IVERY PROMISE 

o o 

o o 
o o 

o 
INVENTORY CONTROL. DATE PURCHASING DATE 

o 

Figure 41. Below minimum notice 
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Unplanned Requisitions 

Unplanned requisitions are those requests for parts 
or material that were not anticipated before the time 
of actual need. If sufficient time exists, an order 
can be prepared and the material obtained. If there 
is insufficient time remaining and there is inventory 
on hand, this inventory is used and a "procurement 

change notice" (see Figure 43) is prepared to expedite 
subsequent orders into stock. These unplanned 
requisitions can come about because of line scrappage, 
engineering usage, education, display, etc. In many 
cases, the usage may not be large, but cumulatively 
it can become significant. Unplanned requisitions 
are usually handwritten, as illustrated in Figure 44. 
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Figure 42. Parts identification tag 
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Blanket Requisitions 

The third type of requisition is a blanket requisition 
(see Figure 45). For assemblies that are placed in 
kits or that are assembled in a dependent sequence, 
the total requirement list is made up and released. 
It is then necessary to fill this list completely, or to 
obtain a deviation permission from the assembly 
department which receives the parts. The requisi­
tion list can be accompanied by a deck of cards that 
is returned to the computer to update the quantity. 

• 
• 
• 

--
MATERIAL REQUISITION 

THIS REQUISITION NOT GOOO FOR GREATER QUANTITY THAN QUANTITY AUTHORIZED 

• 
• 
• 

~~~-=~==--~=o-mr.o-mr.-r-----7.=.~~----~. 

Hm~~~~~-t~~~~~~+7.~~~~~~~~· 

Figure 45. Blanket requisition 
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To protect the production line from being stopped by 
the lack of parts, a safety stock (or protective stock) 
is maintained. Safety stock is a small quantity of 
overstock maintained as insurance against unfore­
seen demands or late deliveries. This buffer can 
maintain the production level while delivery of the 
anticipated stock is expedited. Safety stock quantity 
is either stated as a predetermined quantity (the 
total cost of which is relatively small) or as a 
calculated amount. The size of the safety stock can 
be calculated quite simply by determining the average 
demand for a given number of periods and extending 
this by an arbitrary safety time factor. To make 
this method useful, distortions introduced by ex­
tremes and fluctuating lead time must be smoothed 
out. 

Without extensive explanation, one mathematical 
formula used to calculate safety stock is given here 
as an example: 

SS 

where 
SS 

42 

SF (X2) 

N 

safety stock 

SF safety factor (a number between one 
and three, depending on how close to 
100% service is required for that part) 

X the amount more or less than the sample 
average of the demands for each of the 
statistical periods used in the sample 

N number of statistical periods used in 
the sample 

A second, less complicated method is to de­
termine what percent of standard lead time is re­
quired to expedite stock into inventory on a crash 
basis. The calculation for safety stock then becomes: 

SS CLT (ADU) 
where 

SS safety stock 
CLJ' = crash lead time in number of 

production days 
ADU = average number of parts used per 

production day 
Safety s~ock quantity thus determined is always 

deducted from the current stock balance or from 
the first order due in, before figuring the number 
of production days that the current stock and open 
orders will cover. This quantity is then maintained 
as the safety or protective stock. 

Status 

The flow of parts and material into, through, and 
out of the plant constantly generates transactions 
to report the movement of these items. Periodically, 
it is necessary to provide management with mile­
stone reports on the current status of inventory 
activities. Exception and summary reports then 
furnish the next level of detail to allow the alter­
ation of old plans and the formulation of new ones. 
The number and complexity of the reports actually 
depend on the company organization, the recipient 
of the information, and any coordinating functional 
areas that need to be informed. 

Some of the reports that have proved useful to 
various companies are shown in Figure 46. With 
the information collected by the previously discussed 
programs, many informative and analytical reports 
are possible, i~ addition to notices of unusual con­
ditions that are constantly being generated as the 
transactions are processed and the balances are 
updated. Examples of reports are: 

• Stock status 
• Consolidated stock status 
• Inventory by class of material 
• Inventory analysis 
• Velocity 
• Activity 
• U sage analysis 



These reports are generalized reports, documents 
that are used by the active management of a company. 
In addition, there are reports required by the govern­
ment or commercial customer. Examples of these 
are cited in several IBM manuals*. In these cases, 

the format and frequency of the reports are speci­
fied by the terms of the contract. They generally 
conform to standard government formats to allow 
the government to have a standard reference rather 
than many different reference formats. 
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Figure 46. Inventory reports 
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With the increased use of computers in govern­
ment agencies and in private industry, many contracts 
now specify the requirement for tapes prepared on 
the contractor's site, using a prespecified, tape 
record format. These tapes can then be processed 
by the government agency to its own specifications. 
Furthermore, tapes can be used as many times and 
in as many conditions as may be necessary; this 
appears to offer many advantages over the mere 
furnishing of printed reports. 

The consideration of reports is important, as a 
great many reports require interrogation of the 
requirements, inventory, on-order or the in-process 
inventory, all of which appear in the master in­
ventory record. Not only are interim reports pro­
duced from these records, but documentation to 
support requests for partial or interim payment is 
made through the accounting system, which is fed 
inventory information from the inventory master file. 

Material charges are generated when the requi­
sitions that withdraw the material are processed 
through the computer. Withdrawals chargeable to 
the contracts for which the inventory was intended 
can be discerned, and summary totals can be 
accumulated to show the progress of the project. 
Likewise, the machine discerns when material is 
withdrawn to be used on a project other than the one 
originally designated. The machine then reduces 

0 MATERIAL CHARGES 
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the inventory charges for the original contracts, 
increases the charge for the contract using the 
material, and prepares detail or summary transfer 
notations, depending on the degree of detail desired. 
All this is accomplished in addition to the normal 
inventory record updating and preparation of 
material charges reports (see Figure 47). 

External Transportation 

An integral part of material planning and inventory 
management is external and internal transportation 
of goods and work in process. Specifically, trans­
portation affects the inventory level, the investment 
required for service, the manufacturing lead time, 
the location and number of warehouses, and, ulti­
mately, the cost of the product. 

Transportation of the end product or receipt of 
material from the vendor is classified generally as 
external transportation. The three functional areas 
of external transportation are shipping, traffic, and 
receiving. 

Shipping 

The shipping department is responsible for pre­
paring the finished goods for shipment according to 
schedule and in conformance with standard or con-
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Figure 47. Material charges reports 
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tract practices. Packaging materials, such as 
boxes, liners, pallets, and special material for 
critical or fragile items, must be in stock and 
available for use as each order arrives for shipment. 
Lack of packaging material can mean delays in 
shipment, affecting the fulfillment of customer con­
tracts. Particularly sensitive are those contracts 
with a penalty clause for late delivery. Occasionally 
this deficiency has the far-reaching effect of 
shutting down a production line. 

For the reasons stated above, many companies 
are maintaining packaging inventory controls on 
critical materials, such as containers, boxes, 
wooden crates, and special liners. The require­
ments for these items are developed by maintaining 
packaging bills of material and calculating the 
quantitative requirements for use coinciding with 
the final assembly or the post-inspection time period. 

Some items, because of their nature, size, 
shape, or composition, require not only specialized 
containers, but even specialized modes of trans­
portation. These modes can be water transports, 
trailers, specialized planes, or rail cars. All of 
these requirements must be planned during the 
engineering phases so that the transportation is 
available when the item is ready. It then becomes 
necessary for shipping to work in close cooperation 
with design, engineering, production, and assembly, 
as well as with transportation companies, to achieve 
the end result of delivery of the article in good 
condition. 

Traffic 

The specific responsibilities of a traffic department 
are to select the best mode of transportation (con­
sidering the product to be shipped, the distance to 
travel, and the time provided for delivery), process 
damage claims, and prepare and authorize bills of 
lading. The bill of lading is automatically printed 
on data processing equipment during order-writing 
or invoicing applications; it is then forwarded to the 
traffic department for final authorization. 

The traffic group is charged with the responsi­
bility of investigating and instituting more efficient 
and less expensive means of transportation and 
distribution of goods. Automated statistical analysis 
of massive sales data, categorized by geographic 
area, customer order frequency, and volume, is 
required for this purpose. 

In line with any of the specialized needs outlined 
above, traffic must be responsible for the negoti­
ation with transportation firms or government 
agencies for the actual shipping of the article. If 
surface transportation is to be used, clearances, 
licenses, and permits must be obtained where 

required; and physical factors, such as height, 
width, and weight clearances for overpasses, under­
passes, and roadways, etc., must be checked. 

Receiving 

The basic receiving functions are unloading and 
unpacking materials, checking the quantity received 
against the receipt notice prepared at'the time the 
purchase order was written, and routing the material 
through inspection to manufacturing or storeroom 
locations. 

Many companies combine the functions of re­
ceiving and inspection at the receipt point, while 
others maintain an inspection area where all material 
is directed for sample or 100% testing. The traffic 
department is responsible for receipt approval and 
for filing claims for any material damaged in transit. 

Data collection equipment plays an important role 
in notifying the purchasing, materials control, store­
room, and accounting departments that an order has 
been received and in what condition it is received. 
This is accomplished through the use of a prepunched 
receipt card, the entry of variable data through key 
control, the transmittal of information to the data 
processing area for quick updating of pertinent 
control records, and the notification of the depart­
ments concerned in regard to any exceptional 
variances requiring management review and action. 

The internal information transfer has been 
discussed in the inventory section of this manual. 

Internal Transportation 

Stock pulling for assembly and shipping can be 
handled effectively by recapping orders with similar 
stock locations and destinations. The establishment 
of active and reserve stock locations serves to 
concentrate order filling in a smaller area and to 
eliminate time-consuming back tracking on the part 
of stock pullers. Sales and production analysis of 
item activity provides the statistics needed to evaluate 
warehouse and storeroom layout plans. 

The performance of a shop is directly related to 
the efficiency of internal transportation. Dispatching, 
priority scheduling, and lap-phasing operations are 
dependent on efficient material handling and on the 
availability of equipment as required. Scheduling of 
conveyer equipment, such as forklift trucks and 
pallets, and overhead cranes, provides operating 
management with an additional tool for meeting order / 
shipping schedules on time. By prespecifying the 
equipment needed, the computer can schedule the 
equipment to determine load and possible conflicts. 
The result can be communicated to the traffic 
department. 
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MATERIAL MAINTENANCE 

Between the time that parts and material are checked 
into inventory and the time when they are checked 
out to be used, they have to be physically housed and 
cared for. Care must be taken to assure that they 
are properly identified when received, properly 
located in storage, and the location noted so that 
they can be retrieved when needed. These storage 
locations must be correlated to other quantities of 
the same material. 

If age is a factor of consideration, parts must be 
rotated and the oldest stock used first. If they are 
serialized, the serial numbers must be available 
and the parts used in sequence. 

Care must be exercised so that parts (especially 
similar parts) do not become mixed. Quantities 
received into stock and quantities removed from 
stock must be carefully and constantly monitored, 
so that the quantity expected to be on hand is 
actually there. If physical deterioration is possible, 
the facilities provided must prevent this deterioration 
to every possible extent. Items subject to pilferage 
must be protected and monitored. This section is 
not meant to be a treatise on warehousing; however, 
good warehousing techniques must be in effect if 
the inventory quantities stated in the records truly 
reflect what is in stock. 

Most of the transactions affecting stock receipt 
and issuance have been discussed in other sections; 
therefore, only the actual transactions affecting the 
stock while it is under the care of the stockroom are 
reviewed here. 

Lot Control 

With the advent of high -precision items, and es­
pecially of chemical and electronic items, lot control 
has become extremely important. In some current 
contracts, quantities of items are manufactured in 
lots, to a predetermined compound or degree of 
accuracy. A portion is used in production, and the 
balance is then stored, not to be used except as 
individually specified. In the area of missiles, for 
example, where constant systems checking is 
performed or where it is operational continuously, 
if a component goes wrong, it is most advantageous 
to replace that component with one that is identical. 
A component manufactured at the same time out of 
the same block of material best suits this description. 
By maintaining a predetermined group of these items 
in stock, one can be withdrawn and used. 

Another use of the lot balance inventory is this: 
if the item continually fails in use, the balance of 
such items can be tested to determine the source of 
the constant failure. The failure can thus be pin-
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pointed to design, material, or production error, 
and the situation corrected. 

To reduce the tremendous inventory in maintained 
lot inventory, some contracts are negotiated to allow 
the maintenance of the balance lot inventory for a 
predetermined time or until a particular "shoot". 
The maintained lot balance is then released and 
absorbed into inventory as a new lot, with a new 
(and smaller) quantity to be held as a balance lot 
inventory. 

The balance lot inventory is normally a per­
centage of the original receipt quantity. The items 
themselves are usually stamped with the lot number 
or are serialized by item, and the lot consists of 
items between two serial numbers. If lot control 
is present, the lot numbers or the affected serial 
numbers must be maintained in the inventory 
records. The inventory on-hand balance then must 
be reduced by the reserved balance lot inventory 
quantity, as well as by the safety stock, before 
calculating the balance available for production 
activities. When a serialized item is withdrawn 
from stock, a transmission is made via the data 
terminal to the file records. This transmission 
records the withdrawal, updates the balance, 
removes that serialized item from the available 
list, and updates the configuration statement of the 
end item into which the item is placed. 

Rework and Repair 

The need for physical care of the material and parts 
in inventory has been discussed; however, in the 
event that the inventory is handled and broken, or 
that it deteriorates with age to the extent that it has 
to be repaired, a procedure is' necessary which will 
check damaged items out of stock. When inspection 
indicates that repair is necessary and that it is more 
economical to repair the item than to scrap it, a 
work authorization is prepared. The work author­
ization not only gives authority to withdraw the item 
from stock, but allows the accumulation of cost for 
accounting purposes. The shop orders for repair 
usually carry a specialized order number (such as 
all 9's or an equivalent treatment) so that they can 
readily be identified as repair orders. When the 
items are withdrawn from stock, the inventory 
record must indicate that the items are on a repair 
order. This means that the material can be expedited 
rapidly into stock, but it should be considered 
unavailable for.allocation. After the repaired items 
have been inspected, they can be received into stock 
like any item, after which the inventory balance is 
increased, the shop order closed, and the cost 
totaled and charged to the appropriate account. 

Although it is administratively handled the same 
way as repair, rework usually comes about in a 



different way. When an engineering change is 
undertaken against any part, one of the determinations 
is whether this current design is sufficiently similar 
to the new design to allow the current design to be 
reworked into the new design. If the part can be 
reworked, the engineering change is coded "rework 
in stock and in process". In material planning, ~he 
engineering change analyzer makes out the work 
authorization to rework the parts to the new con­
figuratioI1:. The cost of rework must be part of the 
consideration as to whether an engineering change 
is to be done. The rework costs are accumulated 
and charged against the budget for that engineering 
chang;. The withdrawal and return procedures are 
the same as for repair. 

During test or after an item has become oper­
ational, constant feedback of failure reports is 
maintained. If excessive failures are reported for 
a particular part, the balance of the inventory on 
hand is pulled out of stock for inspection. If it is 
determined that the items can be reworked into an 
acceptable condition, a work authorization is pre­
pared and the items are reworked. Here again, the 
actual activities are the same as for repair, the 
main difference being who signs the work order and 
whose budget is charged for the work performed. 

Inventory Count 

One of the most important items on the balance 
sheet of an organization is cash. Every precaution 
is taken to not only protect it, but also to account 
for its acquisition and disbursement. A good part 
of this cash has been or will be converted into 
materials. However, this is a mere change of form; 
it still represents money and is an important item 
on the balance sheet. This concept of materials 

Figure 48. 
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Card and envelope inventory set 

makes desirable the same caution with regard to 
materials in inventory as with actual cash. 

No matter how complete and comprehensjve the 
inventory book records may be, they must be 
verified against the inventory on hand by a physical 
count. This. count is the physical inventory. To be 
of any value, the physical count must include every 
item of inventory. When the count has been compiled 
and verified, its value is computed and the book 
value adjusted, if there is any difference. If 
revisions are downward, they have essentially the 
same effect as a cash shortage. 

Many plants suspend operation while the inventory 
is being taken. However, there are situations where 
the inventory count on specific items must be taken 
too frequently to suspend operations; or the load 
may be so great that other measures must be taken 
not to disrupt operations. 

A complete physical inventory is usually taken 
annually, and because of the magnitude of the job, 
the element of time is critical. Delays can be 
avoided if the procedure is planned in advance. 

One technique to ease the burden of taking 
inventory is the installation of a rotating inventory 
count (RIC). By definition, RIC is a planned 
periodic program for counting each stocked item at 
lease once a year, and more frequently for items 
of greater value. The actual plan is related to the 
value classification of the inventory, which requires 
the more valuable items to be counted more fre­
quently. An example of this count stratification is 
shown in Table 4. 

Table 4. Count Interval Based on Unit Cost 

Unit Cost Count Interval Times per Year 

$ 0-9 o bin stock level 

9 - 99 240 days 1 

100 - 399 120 days 2 
400 - 998 80 days 3 

1800 - up 60 days 4 

To accomplish the rotating inventory count, the 
cutoff for receipts and issues of any item must be 
carefully monitored. One method of accomplishing 
this without disrupting the steady flow of material 
is illustrated by. the card and envelope in Figure 48. 
The clerk handling the rotating inventory count 
performs the count and fills out the inventory count 
card in the envelope. He tears off the numbered 
tab on the flap of the envelope and retains this tab. 
The envelope is left in the bin location with the parts. 
If additional receipts or issues take place during 
the balance of the day, the stock receipt card or the 
requisition cards are left inside the envelope. The 
parts themselves are placed in the bin if the stock 
transaction is a receipt, or they are removed if the 
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stock transaction is a requisition. The transactions 
prior to the count are processed in the machine. 
The count card is then processed to verify the 
computer balance. The transaction cards for the 
balance of the day are in the envelope in the bin. 
The very first thing the following day, the inventory 
clerk circulates through the inventory area and 
retrieves all the envelopes. The clerk verifies 
that all envelopes are present by comparing the 

ROTATING INVENTORY ADJUSTMENT REPORT 
DATI - _AnNO --. USAOf YO COlT TOy .... V .... UI ZONI ,-- ,- ADJUST_ ACT.., COUNT STOCI IAlANCI DATI NIl "1M (DOUAII) 

4 139266 47 47 1 478 
1 4 139327 250 253 3CR 2 2 575 8CR 
5 4 139355 234 222 12 1293 1 544 19 

30 4 139356 66 94 28CR 1502 1 364 38CR 
4 139358 574 572 2 1534 1 119 2 
4 139403 1 1 2 274 

2 4 139404 50 51 1CR 322 3 233 3CR 
4 139406 CR 278 4 864 
4 139443 842 842 249 1 766 

4 4 139447 188 196 8CR 178 3 216 26CR 
4 139454 15 15 1246 3 341 
4 139470 CR 378 2 999 

A·,23/d~ 

,2/1' 

TMttiSTU. 

'fOMAUtIAL 

Figure 49. Sample inventory cards and reports 
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numbers on the retrieved envelopes with the flap 
stubs removed from the envelopes when they were 
placed in the bin. The transaction cards in the 
envelope then go in with the current day's trans­
actions, and the count is then in phase with the 
transactions. 

In the event the transactions involving the inven­
tory are transmitted via a data collection terminal 
to the data processing center as they occur, it is 

lIMA"'" 
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not necessary to leave the envelope. The count is 
performed. The clerk verifies that all the inventory 
transmissions have been completed up to that point 
in time and then transmits the balance he counted. 
The computer will insert the count in the record 
and perform the necessary comparisons with the 
balance previously maintained in the file. 

Items not controlled by the rotating inventory 
count procedure are counted during the annual 
inventory. For the annual inventory, one of the 
types of cards illustrated in Figure 49 is used. 
The normal procedure is to count the items and 
record the count on the card. The stub of the card 
is left with the items counted; the main card is 
processed as the inventory count. The stub with 
the minimum information left on it is used for two 
purposes: first, it allows an auditor to choose at 
random any item he desires to verify. The auditor 
selects the item, performs his count, and checks 
his count and identification against the count and 
identification on the stub. If the counts are identi­
cal, the auditor has proved the veracity of the 
original count. Second, leaving the stub with the 
item allows any count supervisor, auditor, or 
manager to verify visually which items have been 
counted and which remain to be counted. In addition, 
the stub stops another clerk from counting the same 
items. If the items are tagged with a stub card, 
they have been counted; counting them again would 
distort the inventory figure. For inventory in a 
known location, prepunched cards can be prepared. 
These cards contain only the part number and lo­
cation. The balance of the information is inserted 
on the face of the card. 

One other card technique is the use of mark­
sense cards. An illustration of this is shown in 

/ / I 

Figure 49. When the count is performed, the figure 
is recorded by marking the appropriate position 
under "Quantity" on the face of the mark-sense card. 
A machine that can read these marks is then used 
to read the figure and to punch a hole in the desired 
field in the face of the same card. This method 
saves considerable time that normally would be 
used keypunching the count into the card. 

An alternate method is to perform the count, 
insert the amount on the face of the card, and give 
the card to a clerk at the data transmission terminal. 
The clerk merely inserts the prepunched card into 
the terminal and keys in the amount. The infor­
mation is transmitted to the computer center. 

The count cards from either the rotating count 
or the annual count or both are processed through 
the computer as illustrated in Figure 50. The sum 
total of all the inventory locations of any particular 
part is compared with the inventory or record. To 
speed the processing, if the difference in count is 
either less than 10% or less than $1, the count is 
accepted and the plus or minus difference is noted 
on an inventory adjustment report (see Figure 49). 
For those items for which the count is outside the 
tolerance limits, a recoWlt card is cut and a re­
count is performed. If the difference still exists, 
an adjustment is made. An additional exception 
report is made to allow an inventory clerk to attempt 
to reconcile the difference. 

The accepted cost of the item is on the inventory 
record. By extending the quantity obtained on the 
count times the cost per item, the value of the 
total inventory of that item is obtained. The sum 
total of all the values of the parts is the value of 
the total inventory. This total value plus or minus 
the adjustment should equal the book value of the 
inventory. 

Count Recount Adjustment 

I I 

Inventory Data 

Files Processing 

I I I 
Inventory Inventory Count Inventory / 
Adjustment Reconciliation Valuation 

Recount Report Request Report 

'""-- ""'-- ""'- -
Figure 50. Inventory card count processing 
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MA TERIAL DISPOSITION 

The final area of material control to be discussed 
is that of material disposition. Normally, material 
is received into stock in relatively large quantities 
and, in turn, is sent out to a customer or to the 
production activities of the plant as required. In 
other words, the pattern is one of normal receipts 
and requisitions. However, from time to time there 
are excess materials and parts for which a dispo­
sition must be made. 

In the previous sections, the generation of require­
ments and the analysis of current stock balances have 
been discussed. The items most interesting from 
the disposition standpoint are those items for which 
there is stock but no stock requirements. After 
unwanted stock has appeared on the inventory report 
for a specific length of time, it must be reviewed for 
surplus declaration. 

Surplus items can be raw materials, purchased 
parts, fabricated parts, and line flow and fabricated 
assemblies in excess of known requirements on 
contracts. Government-furnished property (GFP) 
items, company-owned equipment, special tools, 
and special test equipment are normally excluded 
from this consideration, as they are handled by 
terms of the contract, or are advertised and sold 
on bid. 

If, after the review of the stock by production 
planning, it is determined that no additional contract 

requirements will materialize in the future, the item 
is declared obsolete and surplus. An obsolete and 
surplus notice (see Figure 51) is prepared by the 
machine. The computer searches the activity for a 
cause of the surplus condition and identifies this 
cause on the document. The format of the document 
has space for subsequent stores handling. 

The advantage of the computer analysis is that it 
ensures that surplus material is promptly detected, 
identified as to cause, and an aged follow-up pro­
vided to ensure that action is taken. 

Production items become surplus as a result of 
any of the following: 

• The advance bill-of-material details are not 
called out on production release drawings. 

• Advance bill-of-material details are altered 
on the production release drawing. 

• Engineering changes are made to 
production units. 

• Engineering changes are made to spare items. 
• Material is made surplus by contract 

termination. 
• Reduction of master schedule items takes place. 
• Removal of spares requirements takes place. 
• The anticipated attrition is not experienced 

in the manufacturing cycle. 
• A reduction in interplant requirements occurs 

because of any of the preceding changes in 
activity. 

REGISTER 
OBSOLETE Be SURPLUS NOTICE 

1240153 

MAll... NO. , PART , "orr 
'OATE 06701057 87 -95900-066 TRANSISTOR pc. DEC. 15, 1963 

QUANTITY STORES QUANTITY CAUSE 
REQUESTED TRANSFER 

54 NET CHANGE LIST CIC 36994 

ITEM STATUS CATALOG 

ON HAND ON ORDER ,-,. IREALOZAnON I STATUS 
RL.Z 

I "."COST 
357 0 275 28 54 110% 1.47 

L.INEVAL.UE WORK ORDER 

79.38 123-0114-260 

DISPOSlnON 

BY !)ATE 

Figure 51. Obsolete and surplus notice 
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With the identification of the cause of the surplus, 
the responsible department is designated so that the 
cost accounting procedure can properly allocate the 
charges. The rule of thumb generally applied is 
that the department originating the change is the 
department responsible for the charges, unless an 
alternate department is designated. Inventory 
control is normally charged for surplus resulting 
from unrealized attrition except in a few selected 
cases: 

• Products manufactured in excess of order 
quantities 

• Excess material discovered in the manu­
facturing area and returned to the home 
inventory 

In these cases, the reason and supporting docu­
mentation is referenced on the surplus document. 

When a purchase order is written, a card is 
created which is sent to the proper raw material 
receiving area. When the material arrives from 
the vendor, the card is entered in a data collection 

terminal which transmits a record of raw material 
to the central computer. When the raw material is 
moved to inspection, the card is used again in a 
data collection terminal, with a different transaction 
code to signal that the material is in inspection. 
Disposition of raw material stores is also recorded 
with this card. When the material arrives at raw 
material stores, its receipt is recorded via a data 
collection terminal using the original card as input. 

When raw material is to be released to the shop, 
a raw materials release is generated at the output 
terminal in raw material stores. The release is 
a punched card which is reentered in the data col­
lection terminal to transmit a record of raw material 
being physically sent to the shop. The inventory 
record can be printed to allow inspection of the 
current condition, or an inventory record card can 
be maintained by transfer-posting the current trans­
actions and their result onto a record card (see 
Figure 52). 

INVENTORY RECORD CARD 

U/M I UN WEIGHT STD UNIT VALUE I CI IREAL I PART NUMBER T SPECIFICATION - DESCRIPTION 

PAGE NO. I'NVO'CE CONT CODE I LEAD TIME ISHELF LIFE I STD. PKG. QTY. I EXPLOSIVE - HUMIDITY CONTROL - RADIOACTIVE - TIME 

T AN-"CTION OATA DETAIL. TRANSACTION QUANTITY DETAIL. STATUS 

At. - .. &QMT. OROIt" ~JNT 

• • ~Jtoc NOTice 

e - ~fIIOC CHG NOT ICE 
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Figure 52. Inventory record card 
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SUMMARY 

A good material control system is a management 
tool which provides accurate, useful, and timely 
data to all levels of an organization and supports the 
operational activities. Efficient data collection, 
ready access to comprehensive data, and elimination 
of redundant data handling and redundant data files 
are its principal features. Data files are organized 
for use by multiple system functions to achieve 
greater efficiency in processing and data organization. 
Through the data transmission terminal, data 
captured at original sources are entered into the 
files with reduced possibility of error. Coincident 
with the reduction in potential errors is the im­
mediate updating of the master files. From the 
master files reports are generated, parts are 
ordered, and decisions are made. This eliminates 
information file phasing problems. 

The approaches discussed here have been 
tailored to the aerospace industry. Some of them 
have proved to be useful in other industries. The 
objectives of all approaches however, are to 
indicate that: 
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• Material planning cycles can be reduced, with 
a consequent reduction in cost and a substantial 
reduction in time, through the use of computer 
processing. 

• Purchased items can be negotiated, acquired, 
'and their flow monitored with reduced effort 

by means of a purchase system supported by 
data processing equipment. 

• Inventory balances and supporting records 
monitored by the computer can be constantly 
examined for new order requirements, and 
any unusual inventory circumstances can be 
brought immediately to planning's attention. 

• Count requirements for constant verification 
of record balances are computer-monitored 
to verify the record accuracy and to comply 
with auditor requirements. 

• The cost of maintaining inventory can be cut 
by closely matching the need dates to quantities 
of inventory on hand based on production need. 
This improves inventory turnover and aids in 
meeting production schedules. 

• The cost of operating the material release 
and control department can be reduced. 
Computer processing can handle varying 
production levels without wide fluctuation 
in personnel requirements. 

• A material control system can react to pro­
duction problems, delays, and losses by 
triggering order adjustments as needed. Any 
major schedule change can be examined over­
night. New releases are processed in a single 
cycle instead of requiring weeks of extra effort. 




