UNCLASSIFIED

AD NUMBER

ADB006692

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors;

Adm ni strative/ Operational Use; JUL 1975. O her
requests shall be referred to US Arny Comrand

and General Staff College, Fort Leavenworth,
KS.

AUTHORITY

ODDR&E |tr 20 Jan 1976

THISPAGE ISUNCLASSIFIED




THIS REPORT HAS BEEN DELIMITED
AND CLEARED FOR PUBLIC RELEASE
UNDER DOD DIRECTIVE 5200,20 AND
NO RESTRICTIONS ARE IMPOSED UPON
ITS USE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED,



e e o ———

e

At

e

v

e ) i/

— { !;.5

Producticrn Control for a CHC Company

N D) -
o) | Henry H_,_/Fitzpwatrickf MAJ, USA

Fort Leavenworth, Kansas ©6027

4
{’ — ,}\ e e AT AR U i
A iﬂ' §
(1D 1dyk
Ty / .4'1
pﬂ L
29 SEP 1975
Distribution limited to U.S. Government agencies only; proprietary infqrmacion.
Other requests for this document must be referred to U.S5. Army ommand and
General Staff College, ATTN: ATSW-DD, Fort Leavenworth, Kansas 66027.
B R
4

U.S. Army Command and General Staff College

A thesis presented to the faculty of the U.S. Army Command and General Staff

College, Fort Leavenworth, Kansas €6027
3
‘:;—l
- PO
(-
(i i
[ |
e
e
Ll
ﬂ oy
2 T 4 % LR ,ﬂ*ﬂ'xml‘éiiﬁ'gg’;;w m;i"&f_, }f%

_—




CUnelaustfied
SECURITY CLASSIFICATION OF YHIS PAGE (Whan Iinta Vnteeed)

e et e

READ INSTRUCTIONS

: REPORT DOCUMENTATICON PAGE BEFORE COMPLIETING FORM

2 GOVT ACCESSION NO.§ 3. RECIFPIENT'S CATALOG NUMBER

1. REPORT NUMBER

'
A. TITLE (and Subtitle)
Production Control for a C&C Company

5. TYPL OF REPORT & PERIOD COVERED
Final report © Jun 75

i

6 PERFORMING ORG. REPORT NUMBER

7. AUTHOR(as) 8. CONTRACT OR GRANT NUMBER(a)

Fitzpatrick, Henry H., MAJ, USA

0}

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT HUMBERS

student at the U.S. Army Command and General St f£
College, Fort Leavenworth, Kansas 66027

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
6 Jun 75

Us Army Command and General Staff College
13. NUMBER OF PAGES

: ATTN: ATSW-DD
97

Fort Leavenworth, Kansas 66027
3. MONITORING AGENGY NAME & ADDRESS(tf dtflerent [ram Conirolling Olftce) 15. SECURITY CLASS. (ol thte report)

Unclassified .
7DOWNGRADING

15a. DECLASSIFICATION
16. DISTR{BUTION STATEMENT (of thie Report) 1 9 SEp 1975

SCHEDULE
Distribution limited to U.S. Government agencies only: Proprietary Information.
Other raquests for this document must be referred to U.S. Army Command and
al staff College, Fort TLeaverworth, Kansas 66027.

Gener

17. DISTRIBUTION ST ATEMENT (of the obatract enterad in Block 20, if different from Report)

8. SUPPLEMENTARY NOTES

Master of Military Art and Science (MMAS) Thesis
fulfillment of the Masters Progr am requirements,
gstaff College, Fort Leavenworth, Kansas 66027

prepared at CGSC in partial
U.S. Army Command and General

-
7 KEY WORDS (Continue on reverss eide if necseeary and identify by block number)

i
20. ABSTRACT (Cantiaus e reverse side if neceseary and tdentify by block number)

See reverse.

Py 4T3 g

DD EDITION OF ? NGV 85 IS OBSOLETE r

1 JAN 73 Unclassified .
SECUMITY CLASSIFICATION OF THIS PAGE (When Duta Entered)

-




B

e

s

[ VI TS O T SO §

Fei 4 4 ain Ve PO R e R B R i Lo ii

L b L S L S P

This study proposes a type production control system for use by a
C&C Company to manage its materiel processing operation. The proposed
system utilizes such standard Army production control tools as the produc-
tion control board and tub file, modified and realigned to fit the mission
requirements of a C&C Company. Accountability of all items processed by
the company is provided by the proposed system's emphasis on the use of
stock record cards to account for each item received by the company as well
as each repair part and component that is recovered for return to the supply
system. '

Viability of the proposed system is proven through the system's pro-
vision of a visual means to assist in accomplishing the production control
functions —-- planning, scheduling, dispatching and follow-up, —— its
facilitation of the accountability requirements and thus, is recommended for
use in effectively controlling a C&C Company's materiel processing operation

S ey

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




T R R e

FRODUCTION CONTROL FOR

A C&C COMPANY

NIL; | ';Hili
M=y = S
'"T., North ngigia College
BA, University of Georgia

Fort Leavenworth, Kansas
1975

QLG50




e

et

e

SHE-

It
i?ﬁi@iﬁﬁ,ﬂrm/ﬂ
Lt yrite Section 0
i gudi Seclion o
PARLNOUIRED 2

sTiFoAt

B :
QTRIITION/AY
e e T
ikl 80/ ST




ng ABSTRACT

Materiel reclamation and salvage operations are vital
functions that can substantially reduce logistical costa.
Although these functions have a high economic impact, the Army
has produced minimal doctrinal guidance on how to internally
manage and control materiel processing operations of this nature.
The TOE unit most affected by this abmence of doctrinal guidancs
is the Collection and Classification (C&C) Company which must
perform its assigned mission without adequate guidelines te cone
trol its production activities. For a materiel processing opers-
tion, or auy other production oriented operation, production
control enhances the planning, scheduling, dispatching, and

follow=up functions that must be performed., ..

This study proposes a type product;?'fijntrol system for-
use by a C&C Company to manage its materiel préceusing operation.
The proposed system utilizes such standard Army production con~
trol tools as the production control board and tub file, modified
and realigned to fit the mission requiremsnts of a C&C Company.
Accountability of all items processed by the company is previded
by the proposed systex's emphasis on the use of stock record
cards to acecunt for each item recoived by the company as well as
each repair part and component that im recovered for return to

the supply system.

iii
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To obtain data for this study, questionnaires were sent
to the three active Army C&C Companies and to personnel knowl-

edgeable in C&C Company operations. The field input information

revealed the need for a production control system specifically
oriented to the C&C Company's operations, & system that provided
visual means of controlling work flow and a system that accommo-

dated the accountability of all items received and processed by

the company. The responses to the questionnaires provided infor- E
mation on procadures used by field units and formed a basis of
comparison, snalysis, and evaluntio; of the proposed system.
Viability of the proposed system is proven through the
system's provision of a visual means to assist in accomplishing
the production control functions — planning, scheduling, dis-
patching, and follow-up, = its facilitation of the sccountability

requirements and thus, is recommended for use in effectively

controlling a C&C Company's materiel processing operation.
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CHAPTER 1
THE PROBLEM

Introduction

The reclamation of Army materiel ies an esmential function
that reduces the procurement of end items and costs of materiel
operations. As early as 1847, an Army bulletin mentioned property
disposal and advocated the principle underlying today's doctrine —
reuse of serviceable materiel. The efficiency of a materiel
recovery, reclamation or salvage operation is influenced by the
internal operating procedures and production controle of the unit

performing these operations. i

Production control facilitates the planning, directing ‘;

and controlling of work flow and provides immediate, accurate
information needed to conduct managerial tasks in a timely manner.
However, for the Collection and Classification (C&C) Company =
the unit assigned to perform materiel reclamation and salvage
functions = a type production control system or even gimple guide-
lines concerning internal controls does not exist. Although the
economic impact, in terms of equipment and materiel returned to
the supply system by a C&C Company can be of tremendous benefit
to a theater of operations, this company does not have a doctrinal
type production control system by which to operate.

The purpose of this thesis is to develop & type production

control syster for use in a C&C Company's materiel processing

1
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operation. Analysis of the C&C Company's operational tasks will
identify the information and controls needed in the performance
of ite assigned missicn. Research of production control systems
and requirements will reveal the particular aspects of production
control needed to meet the requirements of wateriel processing
accomplished by the C&C Company. Assimilation of the production
controls required to manage a materiel processing operation will .

result in a type system for use by the C&C Company.

Historical Overview

Until World War I, the recovery and reuse of abandoned
and unserviceable materiel was left to the discretion of combat
commanders. During World War I, military property was recovered

and repaired with responsibility for this activity assigned to

the Quartermaster Corps.

At the beginning of World War II, the Quartermaster Corps

was responsible for the collection and classification of unser-
viceable materiel and the disposition of economically repairable

items for all services. Quartermaster salvage and reclamation

operations constituted a major source for replenishing stocks of

supplies and equipment. Salvage was concerned primarily with un-
serviceable articles bui also processed new or usable articles
that had been lost or abandoned on the battlefield by U.S. or
enemy troops.

The economic magnitude of salvage operations is clearly
shown in a report on a QM Salvage Collecting Company operating
with the Fifth Army in Italy. This company "salvaged, repaired,

cleaned and otherwise renewed — and shipped out for reissue —




QM equipment valued at $1,045,130 during a two-week pariod."l
However, salvage recovery lagged behind all other Quartermaster

services. Attempting to emphasize the importance of recovery *Q

and salvage, regulations, directives and plans were published by
all headquarters. In a Sixth Army Salvage Collecting Plan, shown
in Appendix B, paragraph one states "salvage collection is a
command responsibility." Specific responsibilities and practices
to be observed are outlined in subsequent paragraphs; however,
paragraph three only gives a superficially addressing to account-
ability of "each item received."

Three types of units — salvage collecting companies,
salvage repair companies, and salvage depots — were used in

theaters of operations. Collecting companies attached to each

corps evacuated salvage back to specific repair companies usually
located deep in the Army zone. Salvage depots were sizeable,

fixed installations, which had the intricate equipment needed for
major repairs.2 Although they were an asset to the supply system

and processed an almost unbelievable quantity of materiel, it be-

-
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came apparent that technology had forced a reappraisal of the
salvage concept. The salvage ccllecting companies were not capa-

ble, either by training or equipment, to handle the high densities

e

U.S. Department of the Army, The Quartermaster Corps:
Operations in_ the War Against Germany, by William F. Ross and
Charles F. Romanus (Washington, D.C.: Government Printing Office,
1965), p. 226.

N
g “U.§. Department of the Army, The Quartermaster Corps:

i Operations in the War Against Japan, by Alvin P. Stauffer (Wash-
E Ington, D.C.: Govermment Printing Office, 1956), p. 2bl.
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¢f vehicles, equipment and repair parts. During the Italian cam-

paign, General Sullivan, the Fifth Army Quartermaster, described

salvage operations as "tremendous, apparently far beyond our
capacity to handle."3
Further, the problems encountered in Korea with respect
to evacuation of unserviceable materiels duplicated almost exactly
the conditions encountered during World War II., The same lack of
reclamation and maintenance capacity was felt throughout the war.
The history of supply and maintenance operations indicates
that to support a large-scale military operation, a reclamation
and maintenance system of adequate capacity is essential. Although
tle CO-STAR II siudy of 1962 addressed the importance of salvage
operations, the Army entered the Vietnam War without adequate doc-
trinal procedures concerning collection, reclamation, evacuation

and salvage operations.

C&C Company Production Control

The Army unit that has been given collection, reclamation,
evacuation and salvage responsibility is the Collection and Clas-
sification Company which is allocated on the basis of one company
per Corps Support Command (COSCOM) and one or more companiea in
the Communications Zone (COMMZ). The Collection and Classificae
tion (C&C) Company has the mission to "establish and operate a
collection and classification facility for the receipt, inspection,

segregation, disassembly, preservation, and dispnsition of service-

3Ross and Rlomanue, loc. cit.
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able and unserviceable class VII and IX materiel."“ Critical to
the effective completion of these functions are the internal
working procedures and controls employed by the unit. Control of
the company’c materiel proceasing or production is a minimal pre-
requisite to the effective, timely accomplishment of the unit's
assigned mission.

Bacause a direct or general support maintenance unit's
mission of returning equipment to a serviceable condition can
drastically affect the combat readiness of a command, much has
been written on how to perform the miseion in a timely, efficient
manner. Manuels and regulations are readily available to explain
in detail how to control production, effect repair, provide repair
parts and technical assistance and the myriad of other tasks per-
formed by a maintenance unit. But a C&C Company is not a mainte-
nance unit; nor, is it a supply unit. It is a collection and
classification unit that performs certain functions that are also
accomplished by both maintenance and supply units.

The Materiel Management Center (MMC) provides the C&C
Company directions and guidelines concernibg evacuation or dis-
posal of end items and the reclamation of needed repair parts and
components. These instructions can be classified as affecting

“external” mimsion operations as opposed to "internal operations

of how the company is to accomplish its day-to-day mission.

“U.S. Department of the Army, Table of Organization and

Equipment Number 29=-139H (Washington, 5.C.: Government Printing
Office, 1974), p. 1.
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Although the materiel processing function performed by a
CLC Company is of a much greater magnitude than the maintenance
operations performed by a similar size unit, a type production
control system outlining the tools and internal controls to be

used has not been sstablished.

Benefits of Production Control

Production control iz a vital prerequisite for effective
operations management. A production control system is an in-
valuable vehicle for providing a degree of standardization of
operations and for training of production control personnel.
Additionally, a production control system for a C&C Company would
provide benefits in the following areas:

Equipment accountability and control = the different types,

makes and models of equipment received magnifies
accountability and control problems for a C&C Company.
A production control (PC) system will provide an
audit trail to insure accountability and visiblility
of the exact status of equipment during its process~
ing by the company.

Expedient return of materiel to the supply system —

identified eritical supply items c¢an be expediently
returned to the supply system because of the equipment
status visibility and control provided by a PC system.
In addition to impacting on materiel readiness, this
benefit will result in a reduction in the procurement

of repair parts and assemblies.
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Werk routing and progression — the work flow that results

from use of a2 PC system will enable the identifica-
tion and removal of bottlenecks and overloads and
thue, increase the efficiency of the materiel process-
ing operation.

Workload analysie — a PC system will facilitate the

review of work in process and aid in improving

resource utilization.

Hypothesis
The principle hypothesis of this thesis is that "a pro-

duction control system can be designed to effectively control a
C&C Company's materiel processing operation." This hypothesis
will be tested by developing a type system and simulating in
flow chart form the processing of materiel received by the com-
pany in each of the condition classification codes available,
The proposed system will then be compared to the systems used by
the field units to determine whether it is a more practical
system for Army-wide adoption than other systems that have been
employed.

Validating this hypothesis requires making one assumption
to limit the problem. Im all discussions of equipment being re-
ceived and processed by a C&C Company, this thesis will use as
ite example the tactical wheel vehicle, one of the preponderant
items of equipment found in a theater of operations. Possessed
by all units and presenting a formidable task in their processing

by a C&C Company, it is assumed that a PC syestem that can provide

control during the processing and/or disaseembly of tactical
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wheel vehicles will also control the other items received by a

C&C Company.

Thesis Overview

It is apparent from the brief discussion outlined above,
that the C&C Company lacks standard guidelines concerning pro-
duction control of its materiel processing operation. The purpose
of this thesis is to develop a type production control system for
use by a C&C Company.

To develcp a production control system it is first neces-
sary to understand production control as it relates to the manage-
ment process and to examine the tools amd theory of control systems.
This will be accomplimhed through a review of production control
texts and material to be presented in Chapter II, With the
prineiples of production control as part of a management framework

understood, the environment or operation in which production con-

trol is to be employed must be investigated.

In Chapter III, the organization and mission of a C&C
Company will be analyzed. This analysis will reveal the infor-
mation needed for control of the materiel processing and related
operations accomplished by the company.

The findings from a survey of personnel with C&C Company
experience and from the current active Army CKC Companies will be
presented in Chapter IV. Production control methods used by the
survey respondents and their related problem areas will be dis-
cussed,

Chapter V will incorporate the informational needs of

the C&C Company with the principles and tools of production

A
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control to produce a proposed typ, PC system. The type system
will be evaluated by simulating the processing of equipment re-
ceived by the C&C Company in different condition classifications.

A summary, conclusions and recomwandations for use of
the proposed type PC system by a C&C Company will be presented
in Chapter VI. The proposed system, if adopted by the Army, will
result in more effective processing of materiel by a C&C Company

and improve materiel management throughout the Aramy.
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CHAPTER II

PRODUCTION CONTROL

Introduction

Before examining production control for a specialized
operation, such as that performed by & C&C Company, it iz neces-
sary to fully define production control, discuss its evolution
and need, and establish certain principles and functions that are

inherent to any production control operation. This chapter will

concern itself with these points. After establishing a definition
of production control, discussing its importance to sound manage-
ment, and outlining the intrinsic principles and functions of
production control, some of the basic management tools and tech-
niques used to control production operations will be re?iewed.
Urnderstanding production control begins with an overview
of the production process. Any production process is an input-
output system. The input is the raw material used in the product;
the operation encompasses the transformation of the raw material
into the finished product which is the output.1 This process of

inputse, outputs, operations and control can be depicted as in

Figure 1 with management of this transformation called production

management.,

lvilliam Voris, Production Control (Homewood, Illinois:
Richard D. Irwin, Inc., 19 + Pe 1.
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CONTROL

Froduction
Control

Information

Direction

INPUT OPERATION OUTPUT
Raw Material Manufacturing Product

Figure 1

Production as an Input-Output Proccaa2

The transformation process may be a very simple one, or it may
be very complex. There are many combinations of things that may
happen while the material flowas through the factory or plant.
However, one thing is certain: there must be some form of con-

trol over the process and this is where production control enters

the picture.

Definition of Production Control

Before studying the control procedure for a particular
production operation, the definition of the term production con-
trol must be addressed. Production control has been variously

described as “regulating production," "constraining functions

2John E. Biegel, Production Control, A Quantitative Ap-
proach (Englewood Cliffs, N.J,: Prentice~Hall, Inc., 1537, p. &,
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of production," or "monitoring production activities.
In order for a production operation to accomplish its
primary objective of producing goods in the proper quantity and
quality, and utiliezing the most economical methods, it must have
& medium for coordinating its activities into & single organized
effort. Production control is & group of physical activities,
based upon modern management principles and concepts, and designed
to guide production workers, machines, and materials to the
realization of stated objectives, Production controel is the
technique of determining what items are to be produced and in
what sequence the production operations must be applied to them,
It determines the quantities, location, time and order in which
the components of & product must be processed. Production control
furnishes the forms and detailed instructions that must be followed
in order to carry out the predetermined plan., Follewing this,
production control performs a check on the progress by means of
current records and reports that reveal troubled areas and fur-
nishes valuable data for future p'.l.anning.‘+ Production control
then may be viewed as a "service function which is intended to
furnish management with the necessary systems, procedures, and
forms required for the planninrg and control of production opera-

tions."5

“Voris, op. cit., p. 3.

James A, Parton and Chris P. Steres, Production Control
Manual (Philadelphia, Penn.: Chilton Compamy, 1955), p. 13.

SIbido s P 1".'.
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The Dictionary of United States Army Terms, AR 310-25,
defines production control as

the process of directing and controlling the work
in a manufacturing plant or maintenance shop in a
manner that will result in a maximum output of guality
work utilizing such tools of control as the production
control board, tud file, job order register, and the
variable repair time system,

To further explain the importance of production control, FM 29-.23

states that the

maximum output of work, effective use of personnel
and facilities, and orderly progression of work depend
on the efficiency and effectiveness of the production
control element.

Paul D. O'Donnell, professor of Industrial Management at
Boston College, defines production control as the

directing of the manufacturing from the time the
raw material is ready to enter the production process
until it becomes a finished product. It includes the
control of the raw material inventory, the routing,
the scheduligg, the dispatching, and the follow-up of
the product.,

Discussed in detail later, these vital steps in production con-

trol affect the effioiency of a production control systea to con-
trol a production operation,
It is sufficient to state that production control encom-

passes those activities which are necessary to manage production

6U.S. Department of the Army, AR 310-25, Dictionary of

United States Army Terms (Washington, D.C.: GQovernment rinting
Office, 1972), ps W10,

7U.S. Department of the Army, FM 29-23. Direct Support

Maintenance Operations (Washington,lhfi: Government Printing
Office, 19719, Pe g

8Paul D. O'Donnell, Production Control (New York: Prentice-

H&ll. Inc'| 1952), Pe q’e




14

in a manufacturing or precessing environment. Emphasizing the
management functionse of directing and controlling, production
cantrol employs basic control tools and permeates the entire

spectrum of production operations and management .

Evolution and Need

The science of production control was not developed over-

night, nor was it developed entireiy by one person. Production

control techniques have evolved out of the necessity for certain
systems and procedures to controi’production activities in an
ever increasingly complex industrial sage.

In surveying production control, the contributicms of
military history reveal the elaborate plans and controls necessary
in uagiﬁg war. In military tactics, great emphasim is placed on
preliminary planning and careful aseignment of duties to separate

jndividuals without overlosding any one person. Great flexibility

is obtained by centralizing only the general features of the plan
of operations to assure harmony in the execution of the plan.
Officers of all ranks, at all levels, are required to use the
principles of sound planning and control to assure the satisfac-
tory accomplishment of the work to which they are assigned.

The first record of a complete production and control

system applied to a manufacturing plant wasz at Watertown Arsenal

in the 1880's.” This system was followed by Frederick Taylor's

9Evan D. Scheele, William L. Westerman, and Robert J.

f Wimmert, Principles and Des%gn of Production Control Systems
| | (Englewood Cliffs, N.J.: entice-Hall, Inc., 1068), P. He
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concept of sclentific management which brought greater emphasis
to the need for better planning and control and the teols and
techniques which would bring it about, It waa Taylor's theory
that the various jobs of line foremanship should be split up and
assigned to specialist foremen, each responsible for one function.
The various clerical duties were to be divided among four men,
as follows:

1. The time and coet clerk

2e The instruction card clerk

3« The order-of-work and route clerk

k., The disciplinariani®

Two of these functional foremen's jobs, the instruction
card clerk and the order-of-work or route clerk, marked the be-
ginning of those sBpecialized activities which are now associated
with the term "production control."

Like Taylor, Heary L. Gantt was very much interested in
the "efficient utilization of labor through scientific investi-
gation"ll and devised control charts showing each job to be done
and the daily progress of each worker in the performance of the
assigned job. This type of control chart has since been found
very useful for recording preoduction control activities.

The continuing work in this area has resulted in the re-
finement of production control tools and techniques to the point

where it would be almost unthinkable for a modern industrial

10Parton and Steres, op. cit., p. 1ll.

llnaniel A, Wren, The Evolution of Management Thought
(New York: The Ronald Press Company, 10729, pe 150,

S
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plant to be without them; certsinly the plant that does not have

them is very inefficient and usually fighting for survival.
Sound production control ie basic to good management, It
is the only means by which all levels of management can accurately

and effectively forecast, plan, and control the operations of a

production organigation. An industrial plant might have the most

efficient production facilities and methods in the werld, but

they are of little value without the controls to insure the ac=

complishment of what is intended.l2

Principles of a Production Control System

Having briefly addressed the evolution and need of Pro-

duction control, the next step is to deseribe the principles of

a sound production control system, Scheele, Westerman and Wimmert

in their book, Principles and Design of Production Control Systems,

promote the following principles that should be followed in de=

signing a production control system, The system must:

1. Furnish timq}ll_adequnte and accurate information.

This probably is the most important of all of the
rrinciples. Information obtained from the system is
worthwhile only if it is there when needed, it ie

adequate but not excescive, and it is accurate.

Otherwise, it is useless. Information flow is the

basis of any production contrel system; without it,
there is no system.

2. Be flexible.,

Flexibility of a system refers not only

to the system's ability to adjust for variatioms in

l28cheele, Westerman and Wimmert, op. cit., p. 6
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workload, but also in terms of modifying the systenm
itself to accommodate changps in the operation or the
conditions that exist in th; activity. Most activ-
ities are dynamic, i.e,, they are in a constant state
of flux. For this reason, it is neceasary that a
system be able to adjust to changing conditions with-
in the organization. This must be done without com-
plete disruption of the work that hasz been done in
the past.

Be aimple and uynderatandable. The system must be

understandable to everyone connected with it. It is
not necessary that everyone understand the system in
all phases, but only that part of the system which
applies to an individual in a particular function.,
That which is not understood is usually not supported
or supported only half-heartedly.

Be economical. Economy, in terms of money and time,

is the basic reason for having a production control
system, A production control system is not worth its
cost unless thie coast is more than offset by payoffs
in terms of production costs, faster and better re-
sponse to job requests, more on-time production, and
no sacrifice in desired quality.

Force prior-planning and corrective sction, Actually

no system can force planning and corrective action.
But a good production control system will force the

essential information inte the sphere of attention of
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those who plan, replan, and are responsible for cor-

rective action.

6. Permit management by exception. A system which per-

mits management by exception is one which reports to
maragement only those things which require action by
management. The system must assure management that
the unreported events are proceeding according to
plan and that it is not necessary for mansgement
conginually to follow up the dotails.13

Each of these principles must be applied to all aspects

of production control. They may also be used as qualitative

measures for evaluation of the system.

Functions of Production Control

The objectives of a production control system are to pro-
vide the organization with the e&ssential procedures and paper
work for coordinating the men, materials, and machinery of pro-
duction. This is accomplished through plamning and acheduling
the work, dispatching it to the working sections and controlling
the progress of work inm the shop. The fundamentsal elements of
production control which are assigned to the production control
personnel are these:

l. Planning

2. Secheduling

3« Dispatching

Lk, Follow-up

1pia., p. 25.
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Each of these functions will be discussed so as tc describe
exactly what is included in the accomplishment of that functien,
l. Planning

In any type of work activity, planning the de-
taills of the work to be done must be accomplished,
Beginning with the estimation of future workloads,
planning addresses the number of personnel, inven-
toriss and toels available or required to perform a
specific job. A second facet of Planning inveolves
the determination of where the work is to be done
and by whonm,

If work is to be accomplished, it must begin with
a specific document authorizing it. The preparation
of this document will be completed as part of plane
ning; however, the release af the document to actually
start the work will come later.

In summary, planning is the determination of
where the work is to be done with the assurance of
the presence of the factors of production, such as
men and materials.,

Scheduling

Scheduling follows chronologically after planning
and can be defined as "the time coordination of pro-
duction in advance of performanco"lh or the detere
mining of the "when" of production. It consists of

time-phasing of the workload and must consider shop

14Voria. ops ¢it., p. 7h,
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capacity, present workload, inventory position and
required rate of productien to astablish both tre
starting and ending time for the work to be done,

It is the job of the scheduling function to plan the

timing of production activities so that idle time

and costly fluctuations in the workload are held to

a minimum,

The question of when work is to be performed in
order to meet suspense dates, based on the original
rlanning, is answered by scheduling.

Dispatching

The issuance of authority to initiate production
activities is called diepatching. It is the tran-
sition from a pPlanning phase to an action phage and
consists of the actual release of the detailed work
authorization to a werk section. The major element
of the dispatching function is the "assignment of
work according to importance or precodence."15

Thus, we see that the dispatching functicn is
responsible for issuing orders to the working sections
according to the priority set by the scheduling
functisn,

Follow-up
Once the work has been started in an activity,

it is necess=ry to evaluate the progreas in terms of

15Parton and Steres, op. cit., p. 26.
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the plan so that deviations can be detécted and
corrected as quickly as possible. The follow-up
function is responsible for checking the status of
work orders after they are released to the shop, and
taking any necessary action to insure the smooth flow
of work. It is principally a coordinating function
and generally involves some system for maintaining
records on the progress of work in the shop. 1In
addition, it will reveal the requirement for correc-
tive action when production problems occur that
threaten the successful and timely completion of work
orders.

Follow~up is, therefore, the guiding hand which
endeavors to see that operations are actually carried

out as planned,

Tools of Production Control

To achieve effective control, a-manager must have reliable
and timely information. The age~old truism that subjects are
better understood and facts more graphicélly conveyed if pictures,
charts or some visual records are used was never more applicable
than it is in the field of production coatrol. It is most im-
portant that there be visual charts or boards available to a
manager so that current shop workloads and progress can be
readily discerned,

The numerous methods and devices that have been developed

as control tools include such items as the:




Produc-Trol Board
Sched-U-Graph

3+ Boardmaster

L, Gantt Chart

S5 PERT Network

6. Production Control Board

7. Tub File
Each of these contrel tools is best utilized in specific types
of operations and working conditions and is only a small repre-
sentation of the management tools that may be used. A brief
explanation of the first five control tools is provided in Appen-
dix C.

U.8. Army maintenance doctrine advocates the use of a
ptoduction control board and tub file as effective production
control toole to provide timely management information. These
two tools provide current information on the status of jobs
witbhin a shop and store the pertiment paperwork for each job. A
detailed explanation on the design and use of these important
production control tools is comtained in Appendix D.

Management tools to provide reliable, timely information
are essential for any production control system to be effective.
It must be remembered, however, that the informational needs of
the production control system should be established first and
that the best device in the world will fail if it is appiied to

a situation for which it was not designed.

ﬁummarx

Production control is unquestionably a critical aspect of
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any production operation. Employing production control in

numerous environments throughout its logistical system, the Army

defines production control as

the process of directing and controlling the work
in a manufacturing plant or maintenance shop in a
manner that will result in a maximum output of quality
work utilizing such tools of control as production con-

trol board, tub file, job order register and the variable
repair time limit system,l

Production control may be summarily defined as covering all

activities necessary to control production in a manufacturing or

processing environment,

As a production control system accomplishes its objective

of coordinating the men, material and machinery of production,

certain basic functions required in a production operation are
completed. The planning, scheduling and dispatching functions
cause the production operation to begin., The follow-up and
initiation of any required corrective actiom results in the pro-
duction being completed as efficiently as possible.

Overall efficiency »f a production control system, how-

ever, must be traced to the system's design. To be used to

manage 2 specific type of operatiom, a production oontrol system

il must:

1. TFurnish timely, adequate and accurate information

2. Be flexible

} 3« Be simple and understandable

k. Be economical

16

AR 310-25, Dictionary of United States Army Terms,
loc. cit.
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Force prior Planning and corrective action

6. Permit management by exception

These Principles provide a guide to developing a sound yroduction
control system and enhance the continuous evaluation of that
systen,

The produetion control board and tud file, as production

control tools, have Proven effective in providing reliable,

timely information. Visual control aids keep a manager informed

a8 to the activities for which he is responsible and agsure him

that his plans are being carried out according to schedule.




CHAPTER 111

COLLECTION AND CLASSIFICATION (C&C) COMPANY

TOE 29-139H

Introduction

Throughout the history of the U.S5. Army, unserviceable
equipment has proven to be an important means of satiefying supply
requirements by providing repair parts, assemblies and components
needed to maintain other equipment in a serviceadble condition.
Because of its importance, unserviceable equipment or materiel
aust be controlled from the time it is recovered until final dis-
position is made. This chapter will discuss the organirxations
most involved in processing unserviceable materiel ~ the C&C
Company and the Materiel Management Center (MMC) which controls
materiel evacuation and provides instructionse for the disposition
of this materiel. The C&C Company's mission and organization
wiil be analyzed followed by a review of the operational relation-

ship between the company and its controlling MMC.

Mission
Organized under TOE 29-139H, the C&C Company's statad
mission is as follows:

Establishes and operates a collection and classifi-
cation facility for the receipt, inspection, segregation,
disassembly, preservation, and disposition of serviceable
and unserviceable class VII and IX materiel and similar

foreign materiel {axcept items peculiar to cryptographic

25




materiel, missile systems, aircraft, airdrop equipment,
drones, and medical materiel).

In the ferformance of ite mission of operating a collec-
tion facility, the C&C Company directly benefits the supply
system by performing such functions as:

1. Removes serviceable repair parts and asgsemblies from
uneconomically repairable end items and returnz them
to supply channels.

2. Evacuates repairable end items and components to
maintenance units for repailr.

2. Evacuates or disposes of foreign materiel.

k., Operates a cannibalization point and when authorized

by higher headquarters performs controlled cannibaliw

zation.2
A C&C Company is assigned to the Corps Support Comm;nd
(COSCOM) and performs its collection misesion in support of a
corps area of operations. One or more companies are assigned in

the COMMZ to provide support in the rear of a theater of operations.

Qrganization

Figure 2 depicts the organiaational structure of the C&C
Company. The major elements of the company and their primary

functions are: .

1U.S. Department of the Army, Table of Organization and
Equipment Number Zg-légﬂ (Washington, D.C.: Government §}inting
Office, 19Y%), p. l.

2U.’S. Department of the Army, FM 29-24 . General Support
Maintenance Operations (Washington, D.C.: Government‘ﬁiinting
Office, 1971), p» 6-8.
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Company Hezdquartere - This section provides the overw
all command and control and performe organizational
administration, maintenance, supply and food service
functions for the company.
Controsl Platoon —~ This section provides operational
control over all mission activities., It is reasponsible
for the receipt, identification, inspection and con-
dition classification of each item of equipment re-~
ceived by the company. Based on instructions from
the MMC, this section directs other elements of the
company in the processing and dimsposition of materiel
received by the company. The adeinistrative records
and reports required by mission operations are pre-
pared and maintained by thia section.
Disassembly Platoon — This mection performs the dis-
assembly of equipment processed by the company. Equip-

ment is disassembled to remove only certain designated

parts and assemblies with the residue materiel dis-
posed of am salvage,

Storage and Shipping Platoon — This section preserves,
packs, and crates gerviceable and repairable items

reclaimed by the company for return to supply channels.

Heavy Lift and Evacuation Section — This section lifts

and moves heavy materiel within the company and per-

forms limited recovery and evacuation operations.

Concept of Operation

Coordination and control of the evacuation of end iteas,




e
assemblies, and components is the direct responsibility of the
COSCOM MMC. Thus, the MMC exercises technical direction and con-
trol over the C&C Company's mimssion operations by providing
priority lists and disposition instructions to guide the reclama-
tion activities of the company.}

The itens received by the U&C Company, the majority of
which are unserviceable, are inspected, classified and reported
to the MMC. Although unserviceable, these items are assets of
the command that must be beneficially utilized. Depending ¢ the
exact condition of the item, the criticality of the item, workload
of maintenance units and numerous other factois, the MMC deter-
mines the appropriate disposition of these items. Reclamation of
selected assemblies, components and repair parts is determined by
the MMC and specifie instructions provided to tkhe C&C Company.
To the extant feasible, automatic or standard disposition instruc.
tions are published to facilitate routine processing and shipment
of materiel generated by the C&C Company. Materiel generated by
the company is generally disposed of in one of several ways:

1., Shipped to a GS maintenance unit for repair

2. Evacuated to a COMMZ maintenance facility

3. Returned to CONUS

L, Returned to the local supply channels for re-issue

5. Evacuated to property disposal for processing as scrap

Regardless of the destination of the materiel processed

through a C&C Company, the MMC serves to control the evacuation

3Ibid., p. 4=6.
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of materiel by directing the shipment of equipment from a using
or supported unit into the C&C Company.

By providing the C&C Company with specific instructionms
of what to do with this equipment, i.e., reclaim aelectedvrepair
parts and components, ship to a maintenance facility for repair,

? or disassemble and salvage as scrap metal, the MMC insures the
most effective management of materiel for the command.

From the C&C Company's viewpoint, the imstructions pro-

x vided by the MMC must be classified as external. Internal instruc~
i tions outlining in specific detail exactly how to manage and
control.equipment processed by the company must be developed by
each C&C Company. Current Army regulations, manuals and other
forms of doctrinal literature do not prescribe even rudiﬁentary

guidelines concerning a C&C Company's internal mission management.

Summar

Organired to perform a materiel collection and classifi-
cation miseion, the C&C Compeany is responsible for performing ite
mission in support of a corps' area of operations. The major

elements of the company are functionally organized to store, dis-

j
|
i

51 assemble ard evacuate materiel of any condition claseification. 4
3 In accordance with instructions provided by the MMC, the C&C Com-

‘% pany returns designated repair ﬁarts and components to the supply

ii system, ships equipment to a maintenance facility for repair, or

|

1} disposes of the equipment as scrap metal.




CHAPTER IV
SURVEY OF C&C COMPANY PRODUCTION CONTROL

Introduc(ion

Presently the only C&C Companies in the active Army are
the 296 C&C Company, the 508 C&C Company, and the 538w C&C Com-
pany, all located in USAREUR., To obtain an understanding of the
production control systems and procedures currently employed by
C&C Companies, a survey of these companies was conducted.

The records of all students and the staff and faculty
assigned to the Command and General Staff College were acreened
to identify anyone with experience in a C&C Company. The records
sereened revealed two personnel who had perved in a C&C Company
jn either Vietnam or Europe, and these peraonnél were surveyed
concerning the production control procedures utilized in their
units. One other person, a former C&C Company Commander, was
identified and included in the survey.

The questionnaire utilized is shown in Appendix G. Except
for one question, all of the questions used in the survey were
free-response, open-ended questions so as to encourage the reapon-
dents to "talk freely and at length about the subject,"l and
thereby provide a more accurate picture of their C&C experience.

Free-response questions are especially useful

1Char1es H. Backstrom and Gerald D. Hursh, Surve Re~
search (Evanston, Ill.: Northwestern Univeraity Press, 1963),

Pe 75,
31
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when the researcher has limited knowledge as to

the kinds of answers a particular question is likely

to provokeéﬁné}where he snticipates a great range of
responaes.

The questionpaires administered to the identified C&C
Company population were all returned except the one from the
5081 C&C Company and explained production control systems em-
ployed by different C&C Companies in Europe and Vietnam during
the period 1963-1975. In addition to the questionnaire, letters
of explanation, copies of the unit's 30P, policy letters, local
forms and production reports were also returned for evaluation
and use in the survey.

This chapter will outline and discuss the survey respon-
dents' production controi systems, Survey comments concerning
the critical aspects of production control and C&C operations

will be provided and addressed as to their relevance and impor-

tance.

Review of Field Systems

Analysis of the survey answers revealed the use of five
different or "special” gystems or methods of controlling production
operations of a C&C Company. Each of these systems has certain
distinct characteristies applicable only to that system and at the
same time certain similar aspects or characteristics relative to
all systems. These systems and their characteriutics are outlined
in Table 1. In developing the matrix presented in Table 1, if a

survey respondent did not specifically state the use of a control

2

Ibid,
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b1
tool, e.g., production control board, the assumption was made
that the benefits accruing from the use of that control tool were
not fully achieved by that system, Had those advantages of a
particular control tool. been realized by a system it is believed
the use of that control tool would have been mentioned by the
survey respondent. The jndication as to a system's capacity to
contribute to planning, scheduling, dispatching, follow-up, and
equipment accountability is the author's subjective evaluation
based on the system description provided in the survey answers.

A supplementary analysis of each system is provided below.

System A

System A uses & 3x5 card for each item being processed by
the company. The card travels with the item of equipment as it
maves through the processing operation, i.e., from the disposition
lot to the stripping holding lot, to the stripping floor, to the

cannibalization yard and finally to the dead file., These cards

are highly suaceptible to being lost as they move with the equip-

ment through its processing cycle and are also adversely affected
by climatic conditions. With each item of equipment represented
by one 3x5 card, as the workload increases the number of cards
that must be managed also increases and could become difficult to
physically handle and control.

The use of 3x5 cards does allow the dispatching function
to be accomplished; however, system A does not facilitate the
planning, scheduling, and follow-up functions required for an
effectively run production control system. Use of a production

control board to provide vimibility of the complete workload
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would enable these vital functions to be effectively accomplished.

The local forms umsed in this system represent an unneces-
sary additional administrative requirement. The preparation
production, and personnel training requirements that accompany
the use of local, non-standard forms are time-consuming tasks
that detract from efficient management. Use of forms available

vader TAMMS would negate these deficiencies.

Szuten B

System B makes extended use of the tub file which does
allow the production control personnel to plan, schedule, dispatch
and follow-up their operation. A production coatrol board is not
utilized due to manpower shortage; however, if a control board
was used, the company's ability to manage its total operation
would be improved. A chart board is used to record informdtion
on the amount of equipment ready for movement, the amount moved,
and other related information.

The unit operating this system was located in Vietnam and
charged with a mission that must be classified as "atypical" to
the conventional doctrinal miseion of a C&C Company. The major
portion of the unit's mission wae simply to retrograde equipment
out of country. The company operated under pressure resulting
from requirements to meet shipping schedules and, therelore, ex-
pended minimal effort in the disassembly of equipment.

System B did utilize TAMMS forms in carrying ouft its
materiel processing operation and, thereby, not burden itself
with unnecessary, additional administrative and personnel train-

ing reguirements.




sttem C

System C is operated in conjunction with the Tactical
Maintenance Control System (TMCS) employed in USAREUR, TMCS is ;-
an automated maintenance and supply control system that USAREUR
is testing for possible Army-wide adoption.

Under TMCS and in accordance with AR 755-1, Disposal of

Supplies and Equipment, system C uses an FTE card to transceive
a request for disposition instructions to the MMC. The MMC uses
an FTR card to provide the CAC Company its answer of how to

process the equipment it has received. Equipment for which

automatic disposition instructions have been published do not
require the use of an FTE car§ but are processed according to the
publisied instructions. A copy of the FTE or FTR card is kept on
file by job status.

This method of maintaining job status does not facilitate;
the planning and follow-up functiona of production control because
equipment is categorized only by major job status. Identification
of specific types of equipment within a particular status would
cause the work planming and follow-up to be completed more effec-
tively. Scheduling is partially accommodated by having a group

of files, e.g., equipment, that is "awaiting shop" and,therefore,

must be scheduled for processing. After determining which items

will be scheduled for processing, the dispatching function is

acconplished by directing that the proceasing of these items begin.
The dizpatching is accomplished by the use of a local form

that lists the stock number of every possible part that is to be

recovered for a particular type item, i.e., 1/4 ton truck. But




1/4 ton trucks have several different ead item stock numbers.

The repair parts and components for 1/4 ton trucks with different

end item stock numbers often have different stock numbers also.

To produce a local fora that arbitrarily lists all possible parts
that might be recovered from a particular type item of equipment
is an unnecessary administrative burden on a company. The items
to be recovered will change based on local supply demands and,
therefore, necessitate a change in the form. Additionally, &
form of this format and listing would not be applicable in differ-
ant areas of operation due to different conditions and supply
system demands.

Failure of this system to employ a control board prevents
4the system from providing an overall picture of the complete
workload, Were overall workload visibility available, the systen's
capacity to facilitate planning, enhance scheduling, and provide

more accurate accountability would be improved.

Slstem D

Production under system D is determined and controlled by
first, what vehicles are available; second, by a mandatory re-

coverable list, and lastly, by 2 1ist of corps needed items.

Production control that is driven by these three factors is
correct. But these are only the driving forces. Once the pro-
duction starts, i.e., vehicles begin to be disassembled and parts

recovered, the compsny must have a means %o plan and organize its

workload, its production, account for all items, determine current
workload and current backlog and, if necessary, change the type

items being disassembled. This system has the proper driving
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force, but does not possess a means to internally promote the
efficient management of its materiel processing operation. Con-
sequently, the planning, scheduling, dispatching, and follow-up
requirements are not accomplished as efficiently as they might Ve,

This sytem does use TAMMS forme and, therefore, does not
burden itself with unnecessary administrative requirements a880-
ciated with using local forms. Because the TAMMS procedures and
forms are taught throughout the Aray service schools, newly
assigned personnel ghould be familiar with the forms and not re-
quire extensive training in forms preparation and processing,

System D does not employ standard production control
tools such as the production control board and tub file and,
hence, does not avail itself of the advantages and benefits asB0~
clated with these coatrol tools. Use of these tools would prevent

many of the deficiencies listed above,

stton E

System E more closely resembles the production control

system4proposed by this thesis than any other system described.

This system usee a modified production control board that employs
color-coded tags to depict the different statuses in which an
item of equipment may be found., The accompanying paperwork for
the equipment ie filed in a standard tub file.

A unique factor affecting this system is that the unit
had standing authority to disassemble non-cumbat vehicles that
were unserviceable and uneconomically repairable (Code H), fThis
was primarily wheel vehicles and composed a large percentage of

the total workload. Combat vehicles (track vehicles) were




39
disposed of in accordance with instructions from a higher head«
quarters.

Exactly what parts and components are recovered is deter-
mined by a mandatory recoverable iteme 1list published by the
COMMZ, by special requirements for parts and components needed
to waintain theater production programs, and by the parts needed
to remove equipment from deadline.

This system's capacity to aid in planning, scheduling,
and dispatching must be rated as very good due to two factors --
the vse of a production control board and the standing authority
to disaszsemble non-combat Code H vehicles. Follow-up under
system E can be accomplished; however, this system, like all the
field systems surveyed, does not provide the complete account
ability needed in a materiel processing operation. The repair
parts and components recovered in the disassembly of an item of
equipment are not accounted for by these systems. Those items
being returned to the supply system, as well as an end item being
eliminated from the Army inventory, must be accounted for.

The ume of TAMMS forms is a favofable characteristic of
this system that is cost effective, does not require excessive
administrative time, and eases training requirements of new

personnel.

Additional Survey Comments

The current C&C operators and other personnel knowledgeable
in C&C Company materiel processing operations submitted the followe

ing factors as being critical aspects of production control for a

C%C Company.




Lo
Visual means of contrulling flow of materiel through
cycle of operation,

Jdentify position of the iteme in the cycle.

Account for every action taken concerning an item.
Generate accurate data on components and repair parts
returned to supply systenm.

Identification and location of items being processed.

Status of equipment moving in and out of Disassembly

Section and the equipment moving to PDO,

Two other answers that were submitted, though not germane
to the issue of internal production control by a C&C Company, are
extremely important to the unit's overall operation and are alsgo
listed,

1. Obtaining timely disposition instructions,

2 Accurate listing of mandatory recoverable items.

Comments that add insight into the operational environment
and problem areas encountered by C&C Companies are as follows:

1. Accountability is our biggest problem,

2. Takes a lot of guidance and standing instructions from

a MMC to effectively wtilize a C&C Company.

Few people reaiize the mission of the company. Most
congider the unit a junkyard and do not feel they
should have to use supply procedures to get parts from
this unit.

Construct & simple system that can be operated by a
few personnel. Mission pressure will necessitate

establishing priorities and administrative matters




k1
may be of a low priority.

Addressing the six factors listed as c¢ritical aspects of
production control, the five field systems provide for or satisfy
these requirements as outlined in Table 2,

The survey comments concerning accountability, need for
guidance and instruction, people's lack of knovleége on the mission
of the company, and the need for a simple production control system
tend to corroborate the already stated needs of a CkC Company.
Stressed throaghout this thesis, aecoﬁntahility is unquestionably
one of the biggest problems encountered by a C&C Company. The
volume of equipment processed by the company and the fact that
much of that equipment is eliminated from the Army inventory servas
to underscore the importance of accounting for and controlling all
equipnent received by the company.

The comment that "few people realize the mission of the
company" is quite apropos. Granted, the C&C Company is a very low

density unit in the Army structure; it, nevertheless provides a

service of tremendous magnitude and must be given adequate guidance
under which to operate. The fact that minimum time and deoctrinal
effort has been expended on behalf of the company is the reason
that a modicum of doctrinal guidance has been published. The com-
pany is not simply a "junkyard," but is & service support unit

that can materially enhance the readiness posture of a command

and, therefore, must be governed and operated under the same pro-
cedures and requirements applicable to other service support
activities. As explained in the concept of operation section of

Chapter III, the MMC must provide all members of the command
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instructions as to how to obtain parts from the C&C Company and
in so doing not only improve materiel posture but also achieve
the maximum utilization of this company.

One of the principles listed in Chapter II to be followed
when designing a production control system was that the systenm
must be "simple and understandable." The survey comment testify-
ing to the need for a "simple system that can be operated by a
few personnel" is in strict conformance to this principle, The
system that provides the required accountability and control must
be simple and feasibly operated by the three ¢lerical permsonnel
assigned to the Control Section. The inherent “can do" attitude
of the American soldier results in maximum effort being expended
to provide the support services for which he has been charged.
When mission pressures occur, and they will occur even under
jdeal conditions, one of the first things that will slip will be
the administrative requirements, especially those that are com-
plex and time-consuming. Production control systems, like main-
tenance, personnel, mess or any other systenm, must be simple and

easy to operate in order to be truly effective.

Summarx

The information submitted from two of the three active
Army C&C Companies and other personnel knowledgeable in C&C Com-
pany operations may be briefly summarized as follows:
1. A special production control system is required for
a C&C Company's materiel processing operation.

2. The system should provide a visual means of control~

ling the flow of materiel and facilitate identifying
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the position of the items in the materiel processing
cycles
Be éhe system should facilitate sccountability for ell
itexs rece’ved and processed by the company.
L, The system should utilize forms currently available
in TAMMS,
S, The system should be simple and easily operated and
contain minimum personnel requiremente.
The information obtained in the survey provides a keen
insight of the requirements for controlling the production of a
C&C Company. Chapter V will present a proposed system of produc-
tion control for a C&C Company. Conclueions concerning the
proposed system's capacity to satisfy the C&C Company's production
control needs that were jdentified by the survey, and other re-

search of this thesis, will be developed in Chapter VI.




CHAPTER V

A TYPE PC SYSTEM FOR A C&C COMPANY

Introduction

To direct and control the pission operations of a c&C
Company, & production control system needs to be developed that
is specifically oriented to handle the type materiel processing
operation conducted by the company. This chapter will present
such & system,.

This presentation will address the control tools specifi-
cally designed to fit the mission requirements of a C&C Company
and explain the procedures to be followed in using these tools to

operate this system, After outlining the aimulated processing of

a 1/4 ton truck, an analysis of the systenm in terms of the basic

functions of production control and other evaluation character-

istics will be presented.

Proposed Control Tools

The analysis of the C&C Company presented in Chapter III
revealed that the basic materiel processing functions performed
by the company were &B follows:

1. Collect or receive the materiel

2. Inspect and classify the items received

3, Dispose of materiel in accordance with MMC instructions

a., Disassemble and salvage selected parts and com-
ponents

S




be Ship to a maintenance facility for repair

Visual production control tools such as a production
control board can be effectively used to provide reliable, timely
information from which to plan and schedule the work. Conforming
to the procedures for utilizing these control tools as explained
in Appendix D, a control board and supporting tub file can be
designed to accommodate the basic materiel processing functions
performed by a C&C Company.

The columns of the board, representing the steps through
which an item of equipment might be processed, would conform to
the materiel processing functions performed by the company and
be titled as

Awaiting Inspection

Awaiting Disposition

Awaiting Disassembly

In-Process Disassembly

Awaiting Shipment

The items to be shipped to maintenance facilities for
repair or property disposal as scrap will usually be reported to
the local Transportation Movements Officer (TMO) for movement.
Due to the time lapse between the time an item is committed for
shipment and the time it is actually picked up and moved, an

additional column, titled Transportation Information, would prove

useful for recording pertinent information such as the Transpor-

tation Control and Mcvement Document (TCMD) number and plck-up
date. If used, this column should be a poster board covered with

acetate rather than the hooks used for hanging control tags.
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Shipment dates and TCMD numbers could then be recorded on the
appropriate line for the items being shipped.

An example of this type control board listing four major
categories of equipment, each sub-divided into specific items is
provided in Figure 3. Additional categories of equipment and
their specific item sub-division would be listed similar to ths
ones shown in the example.

The tub file for this production control system would be
similar to a conventional tub file as explained in Appendix D
with the different sections titled to match the columns of the
control board.

Although the contrel boaurd and tub file are the principal
tools used to control the materie) processing operation, they are
by no means the only control tools utilized, A Maintenance Re-
quest Register, DA Form 2405, a visible index file and such other
TAMMS forms as DA Form 2404, Equipment Inspection and Maintenance
Worksheet, will be used during the processing of an item of equip-
ment,

The Maintenance Request Register, DA Form 2405, is used

to record the items received by the company. Such information as

the date received, company control number, nomenclature and serial

number of the item of equipment and the unit turning in the item
is recorded in this register. The company control number is the
combination of the Julian date and a document serial number.

A DA Form 1296, Stock Accounting Record or Stock Record
Card (SRC) will be maintained for the National Stock Number (NSN)

of each item received by the company. Accountability will be

AR LT
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assumed Ly posting a gain to the SRC of the NSN of each item
received. Because a large number of the items received by a C&C
Company will be disassembled and eliminated from the Army inven-
tory, the importance of close equipment accountability and con-
trol is increased,

An inspection to determine general condition of the
equipment, i.e., presence and completeoness of components, parts,
and logbook should be conducted when receiving the equipment.
The more important — and much more complex and time consuming —
classification inspection may be accomplished after receipt of
an item and posting its gain to the SRC. A DA Form 2404, Equip-
ment Inspection and Maintenance Worksheet, is prepared to be used
in directing this classification inspection and any other process-
ing, such as disassembly and/or preparation for shipment, that
the tem might undergo. The results of the inspection and the
appropriate condition classification code are recorded ¢n the
form applicable to that commodity of equipment. DA Form 461-5,
Vehicle Claseificat.on Inspection, is umed for all automotive
items; DA Form 3590, Repair Eligibility Data Sheet, is used for
engineer items, and DA Form 2404 Equipment Inspection and Main-

tenance Worksheet is used for all other commodities,

System Procedures

To illustrate the use and interrelationship of the control
tools used in this system, en outline of the sequential procedursa
tc be followed in operating this system is presented.

I. Ttem received by the company

A. Recorded in the Maintenance Request Register




Posted to the stock record card
Control board tag hung under Awaiting Inspection
DA Form 2%08-9, Maintenance Control Record,
completed
DA Form 2765-1, Request for Issue or Turn~In,
that is received with an item of equipment is
processed
DA Form 2404 made up in two copies
l. One copy filed with the logbo&k and related
paperwork in the tub file

2. One copy sent to Inspection Section

Item inspected and condition classification code

determined

A. DA Form 461-5, Vehicle Classification Inspection,

completed
B. Inspection results returned to Control Section
Disposition instructions requested from MMC
A. Classification forme forwarded to MMC
B. Control board tag moved to Awaiting Disposition
C., Items for which automatic disposition instructions
have been published will be processed accordingly
When disposition instructions are received, the item
is processed according to instructions
A, Disassembled
1, DA Form 2404 sent to the Disassembly Platoon
directing the disassembly of the truck
Designated repair parts and components re-

covered
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a, Recovered items forwarded with the DA
Form 240l to the Storage and Shipping
Platoon who cleans, tests, and prepares
the items for shipment. Items beyond
the C&C Company's capacity to test are
prepared for shipment to a maintenance
facility for testing and repair
b, DA Form 24Ol returned to the Control
Platoon listing the stock number and
quantity of items prepared for shipment
¢, Recovered item posted to SRC; SRC adjusted
when the items are shipped to another
facility to be repaired and/or reissued
3, Remaining scrap metal sent to property dis-
posal
4, DA Form 2408-9 completed
B. Shipped to a maintenance or supply facility for
repair and/or reissue
1. Coordination initiated with the local Trans-
portation Movement Office for shipment to the
gaining faeility; TCMD initiated
2. DA Form 24Ok sent to the Heavy Lift and
Evacuation Section directing that assistence
be provided in loading and preparing an item
for shipment. The 2404 is returned to the
Control Section when the item is actually

shipped out




DA Form 2408-9 completed
DD Form 1348-1 completed
SRC adjusted to show loss of the item when
it is received by the gaining maintenance
facility
Shipped direct to yproperty disposal as excess
l. Coordination initiated with the local Trans-
portation Movement Office for shipment to
the gaining facility; TCMD initiated
DA Form 2404 sment to the Heavy Lift and
Evacuation Section directing thet assistance
be provided in loading and preparing an item
for shipment, The 2404 is returned to the
Control Section when the item is actually
shipped out
DA Form 2408-9 completed
OD Form 1348.1 completed
SRC adjusted to show loss of the item when
it is received by the property disposal
facility
Contril board tag is moved to the appropriate
column — Awalting Disassembly, In-Process Dis-
assembly, or Awaiting Shipment, If the item is=s
to be shipped, the pertinent transportation in-
formation is recorded in the Transportation Ine

formation column

o R SR A o=



Simulated Equipment Proceasing

To demonstrate the functional feasibility of the proposed

system, the simulated processing of a 1/4 ton truck is presented

1 in a modified flow chart format in Figures 4, 5, and 6, Appen-
dix E ie an extract from AR 725-50, Requisitioning, Receipt and
Issue System, that lists the condition classification codes

which an item of equipment may be classified., These codes may

be categorically summarized as follows:

Processing of group 3, condition code H and P is outlined

Group Codes Basic Condition
;é 1 A-D Serviceable
é 2 E~G Unserviceable, Economically Repairable
3 H &P  Unserviceable, Uneconomically Repairable
E; Ly J=M Suspended
,

in Figure 4 and is more complex than the processing of materiel
ﬁ in the other condition codes. It is the author's experience that
the greatest percentage of a C&C Company’s workload will be in-

volved with processing condition code H equipment.

Figure 5 depicts the processing of materiel in group 1,

and Figure 6 outlines the processing of groups 2 and 4. Addi-

tional details of materiel processing that address the specific .

requirements, company element involved and use of the control

tools are presented in Appendix F.

Equipment disassembly, parts and components recovery,

cleaning, testing, preservation, packing and return of items to

the supply system represent the major service rendered by a C&C

Company. The C&C Company's production control system must
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accommodate the complex Processing of unserv’ <able, uneconomi-

cally repairable equipment while Providing the status visibility

and item &ccountability needed to completely control and account

for all items received by the company.

Analysis of the System

The objective of a production control system is to Pro-

vide the organization with the essential procedures and paperwork

for coordinating the men, materials, and machinery of production.

Anal; sis of the five field systems, graphically summarized in

Table 1, page 33. used the following evaluation characteristics.,

Brief description of system procedures

Control tools
PC board
Tub file
Forms
System contributes to

Planning

Scheduling
Dispatching

Follow-up

Equipment accountability
Except for the brief description of system procedures,

these same evaluation characteristics will be used to analyze

the proposed system. Because a detailed explanation of the pro=

posed system has already been presented, further description of

the system procedures is omitted here,
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The deficiencies outlined for the field systems are
overcome in the proposed system mainly by the use of a production
control board specifically oriented for a materiel processing
operation., The control board graphically displays the quantities
and specific types of -quipment in the major categories which
equipment will be grouped as it rasses through the materiel
proceseing operation. It will show the total number of a partic-
ular item of equipment on hand in any category and also the total
amount of equipment for a specific category. For example, the
number of 1/4 ton trucks on hand by major category as well as
the total number of all items of equipment on hand in a category,
such as Awaiting Disposition or In-Process Disassembly, is obtained
‘ by a glance at the production control board. The tub file sup-
ports the control board alignment and is used to file the logbook
and related paperwork for each item of equipment.

The proposed system's use of TAMMS forms is more cost
effective because of their availability in publication channels
and using the standard forms eases the training requirements that
accompany personnel turnover. Both the field systems that used
TAMMS forms and the proposed system promote the use of the same
forms with the exception of DA Form 20?7, Maintenance Request.
The proposed system does not use this form because the form's
recommended use is for "requesting maintenance support from sup~
yorting maintenance activities,"3 and ig¢ used when an item of

equipment is turned in for repair and returned to user. Equipment

3u.8. Departmsut of the Army, TM 38-750, The Army Majn-
tenance Manaﬁoment System (TAMMS), (Washington, D.C.: Government

inting Office, 197.1, P» 3=10e
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turned in to a C&C Company will not be repaired and returned to
the user and is turned in using the appropriate supply form, not
a DA Form 2407. Processing and disposition of DA Form 2407 used
in a C&C operation is not explained in TM 38-750, the Army Main-
tenance Management System (TAMME), further attesting to the form
not being applicable for use in this type operation. The pro-
posed system recommends the uée of DA Form 2404, Equipment Ine-

spection and Maintenance Worksheet, a multi-purpose and simpler

form suitable for use in a C&C materiel processing operation.

The proposed system encompasses the fundamental elements

of production control = planning, scheduling, dispatching and

follow=up -~ in the followiny manner,

G R e e e e s
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1. Planning

An estimation of the immediate workload is readily

G na

R 1

available in the Awaiting Inspection and Awaiting Disassemdly

g

columns of the control board. These two categories represent

e
b
:

equipment that is waiting to be processed by the company. This
part of the company workload will be handled by the Inspection

Section and the Disassembly Platoon.

Items in an Awaiting Shipment status represent equip-

ment that has already been processed by the company and only

waiting to be shipped to its next destination. Planning for

handling this workload involves notifying the Heavy Lift and

Evacuation Section to assist in the loading and moving of these

items.
2. Scheduling

After considering the shop capacity, present workload,




and personnel available, the Control Section determines the

"when" of production. A plan or schedule of iteme te be in-
spected, disassembled, or shipped will be developed. The schedule
can cover any designated time periodj hbwever, it is the author’'s
recommendation that a weekly schedule be used to facilitate con~
trol and accountability of equipment and to minimize disruptions
in the schedule.,

The In-Process Disassembly column of the control
board shows the equipment that is currently scheduled for dis-
sssembly and comprises the largest portion of the existing worke
load.

3. Dispatching

The transition from a planning phase to an action
phase is accomplished when the Control Section issues the author-
ity or direction to initiate production. In the C&C Company,
the production that is initiated would depend on the section or
platoon involved. Receipt of the DA Form 2404, Equipment In-
spection and Maintenance Worksheet, on each item to be processed

would be the authority or direction to begin work on that item

of equipment. The DA Form 2404 would outline the specialized

instructions concerning that item of equipment. The company
element that might receive a DA Form 2404 directing production
and what they might accomplish are outlined below.

Company Element Production Accomplished

Inspection Section Inspection and classification of
the item of equipment

Digassembly Platoon Disassembly of the piece of equip-
ment; recovery of certain desig-
nated parts and components
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Heavy Lift and Evacuation Assist in loading and moving the
Section squipment

Storage and Shipping Platoon Temporary storage of the equipment

&nd completion of any preservation
and packing required

4. Followeup

Checking the status of work orders after they are

released to the shop and taking any necessary action to insure

the smooth flow of work would be accomplished by the Control

Section. Follow-up involves a close monitoring of the on-going

workload, with particular attention to items Awaiting Inapection

and In-Process Disassembly, to insure its completion according

to the designated schedule., When production problems occur that

threaten the successful and timely completion of work orders, the
Control Section can initiate the required corraetﬁve action,
Equipment accountability is greatly enhanced by the pro=-
posed system's use of stock record cards to account, by stock
number, for all equipment received by the company. A more com-
Plete accounting of all items pProceesed, to include the repair
parts and components that are recovered, expedites invoﬁtorieé.

audit trails, and other means of quality control.

Summarl

The system presented here was developed after first

R
e

analyzing the principles and tools of production control, and

secondly, examining the C&C Company mission and materiel process-

e TR ek e —_—

ing requirements. It utilizes standard control tools, modified

e

and realigned, to fit the miqsion requirements of a C&C Company. "

T

- The system's procedures outlined the sequential steps to be
j




62
followed when employing this Bystem and were further illustrated
in the flow charts presented in Figures 4, 5, and 6,

To be effective, a production control system must expedite
the accomplishment of the basic elements of production control.
The analysis of this production control system substantiates the

system’s capability to enhance the completion of the fundamental

functione of production control - planning, scheduling, dispatch-

ing, and follow-up.




CHAPTER VI

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summarx
Froduction control facilitates the rlanning, directing,

and controlling of work flow and provides immediate, accurate
information needed to conduct managerial tasks in a timely manner.
For the C&C Company, a unit assigned the mission of materiel rec-
lamation and salvage, the Army has not established doctrinal
gaidelines for controlling its materiel processing or production
operations.

The purpose of this thesis was to analyze production con-

trol principles, functions, and control tools and the mission

requirements of a C&C Company and develop a type production contrcl

system for use by the C&C Company. This system must accommodate
the managerial and informational requirements of the C&C Company
as it performs its support mission in a theater of operations,

As a production control system accomplishes ite objective
of coordinating men, material, and machinery, the planning, sched-
uling and dispatching of production operations are also completed.
Corrective action, if required, of any aspect of the production
operatior is achieved when management performs the follow-up
function. The soundness of any production control system has a
direct relationship to the system's:

1. Capacity to furnish timely, accurate information




2, Flexibility

3. Simplicity

4. Being economical to operate

5. Adeptness to force prior-planning and corrective

action

6. Facilitating management by exception
These factors provide a guide to developing a functional produc-
tion control system and enhance the continuous evaluation of that
system,

The C&C Company is organized to perform a materiel collec-
tion and classification mission. The major elements of the com-
pany are functionally organized to store, disassemble, and e¢vacu-
ate materiel in accordance with instructions provided by the MMC,
The company returns designated repair parts and components to the
supply system, ships equipment to a maintenance tfacility for re-
pair, or disposes of the equipment as scrap metal, Guidance con-
cerning management and control of internal mission operations for
the C&C Coupany are not contained in current doctrinal publications
and regulations.

Utilizing such standard control tools as a production con-
trol board and tub file, which were modified and realigned to fit
the mission requirements of the C&C Company, a type system for
use by the company was presented in Chapter V., The procedures
for this system support the completion of the necessary planning,
scheduling, dispatching, and follow=up of the production operation

and conform to the six factors outlined earlier as guldes for

developing a functional production control syastem,

:.ll
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A survey of active Army C&C Companies and other personnel
knowledgeable in C&C Company operations was conducted to provide
nfield input" to this thesis in terms of production control re-
quirements for a C&C Company. Table 3 outlines the major require-
ments submitted by the survey respondents and an indication if
the requirement is provided for by the proposed system,

In addition to the requirements 1isted in Table 3, the
survey analysis revealed that the forms provided by The Army
Maintenance Management System (TAMMS) are suitable for use by the
CLC Company in controlling its materiel processing operation. The
proposed system also recommends the use of TAMMS forms; however,
the number of different forms used by the proposed system is
slightly less than the pumber repcrted by some survey respondents,
an indication of the simplicity of the proposed system and its
lessening of administrative requirements.

One other significant finding of the survey is that no
respondent attempted to use the maintenance production control
system. BEighty percent of the respondents reported the use of a
special system. This finding serves to attest to the need for 8
production control system specifically oriented to the néeds of
a C&C Company. This speciel system may use standard forms and
control tools, but the forms and control tools must be modified
to conform to the materiel processing requirements of the C&C Com~
pany. The system's specific procedures must also be aligned to
support an operation that disassembles and eliminates equipment
from the Army inventory rather than an operation that repairs

equipment.




Table 3

Production Control Requirements
and the Proposed System

Provided by the
Production Control Requirements Proposed Systen

Visual means of controlling flow of Yes
materiel through cycle of operation
Identify position of the items in

the cycle

Account for every action taken con-
cerning the item

Generate accurate data on component
parts returned to supply system
Provide item identification and loca-
tion accuracy

Control items moving in and out of
disassembly and equipment moving to
PDO

Timely disposition instructions
Accurate listing of mandatory recover-
able items

Provide for equipment accountability

Simple system with minimum personnel

requirenents
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From a very broad viswpoint, this thesis examined the
theory and tools of production control, analyzed the misaion re-
quirements of a C&C Company and developed & production control
system for use by the company. The proposed system was then
compared to the results of a field survey of C&C units and knowl-
edgeable personnel, thereby highlighting 1ts advantages over
existing systems and its ability to satiefy the production control

requirements identified by the survey.

Conclusions
From this study of production control and its application
by a C&C Company, the following conclusions may be reached.
1. The proposed production control system can be used
to effectively control a C&kC Company's mission opera-

tions.

The system presented in this thesis assists in the

accomplishment of the fundamental elements of produc-

tion control — planning, scheduling, dispatching,

and follow-up = and promotes the characteristics of

a sound functional production control system.

The production control requirements for a C&C Company

are different from the production control requiremente
of a maintenance or supply company.

Current doctrinal publications do not contain adequate
guidance on the internal management and operations of

a C&C Company's assigned mission.




Recommendations

1.

It is recommended that the production control systenm

presented in this thesis be provided through TRADOC,

through the log Center to the Ordnance Center and
School for consideration and inclusion in a field
manual on the Collection and Classification Company.
It is recommended that additional doctrinal guide-
lines concerning internal C&C Company operations,
specifically in the area of production control, be

published.
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APPENDIX A
DEFINITIONS

Providing a precise, comprehensive definition of termi-
nology for Army-wide application is difficult., Because of the
confusion about the meaning of the word reclamation, the Army
Service Forces, in a circular dated 6 December 1943, defined it
as "the process of restoring to usefulness condemned, discarded,
abandoned, or damaged pfoperty, or parts, or components therebf.
by repair, refabrication or renovation."1 For simplicity and to
facilitate future discussions, the following derived definitions

will be used.

Production Control (PC) =~ the process of directing and

controlling the work in a maintenance shop in a manner that will
result in a maximum output of quality work, utilizing such tools
of control as the production control board, job order register,

and tud file.

Management Information — facts or data organized and

utilized to be meaningful knowledge and which enables a manager

to take a broader view of the operation for which he is respon-

sible.

1

U.S. Department of the Army, The Ordnance De artment:
Procurgment and Supply, by Harry C. Thomson and Tida Mayo

(Washington, D.C.: Government Printing Office, 1965), p. 461.
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Collection and Classification (C&C) Company — the unit

organized under TOE 29-139H. The C&C Company's mission, organi-
zation, and concept of operation are explained in Chapter IIT.

Materiel Processing — the receipt, inspection, segrega-

tion, disassembly, preservation, and disposition of gerviceable

and uncserviceable materiel.
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| A " SALVAGR COTLECTING PLAN
_ ¢
i ] } 1. Responsibility: )
. AR

a. Salvape collection is a comnand responsibility.

i 3 b. Zones of Respénsibility:

? Arny Army Service Arra (when constituted)
ASCOM Army Base Area (when constituted)
Corps Area forward of Corps rear boundary

158th RCT Area occupied

Ml b - |

2, Salvape Plan:

a, During First Phase: ‘

(1) Corp: Commanders will institute a plan !: collect and evacu *
salvage within their respective areas .o Corps Salvage Coll- i
ecting Dunps. Salvage collecting units attached to Corpe 1ill

o’ process salveged material promptly for the purpoue of scpir- i

ating serviceabls supplies which will be .returned to the is-

A suing agency as soon as possible. Salvage will be cvaruated P

) from Corps Dumps to ASCOM Salvage Col.ecting Dumps by no. Ut ,

i (2) Army units will collect salvage within their respective areas !
' and evacuate in accordance with instructions to he issucd later. :

(3) ™ajor items which cannot be moved with the means availehle will |
2 be reported to the Army Juartermaster through supply channels,

¢ .be During Sccond Phase: ' e

L (1) Commanders of Corps, 158th KCT, Army and ASCOM units ire chirged
y with the responsibilitly for collecting salvage within their -
v ; respective areas and its evacuation to the truckheads or other
T . supply points serving their units.

(2) Commandinpg Gencral, ASCOM, is charged with: i

(a) Hvacuation of salvage from truckheads or other supply pointe

‘fﬁr" (b) Prompt return of salvaged supplies to issuing agencies.

. (c) Conservation of repairable supply for subsequent reclamation
| : or issue to civilian population.

o “nrl 1 0 Annex 1 to Adm O 16
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sawvage Solleeting Plan - cont'd,

3. General:

$5 ¥
‘-g{‘.

4o In collecting salvage, the following practices will be observed:

i

..
&

(1) Unexploded artillery projectiles, bombs, mortar shells, grenades
or rockets will not be touched or disturbed, Their location
will be reported to the nearest Ordnance Oftficer.

C(2) Clothing, shoes and individual equipment vill be sorted by
article and stacked,

(3) All ammunition must be removed from clothing, belts, and other
& 1tems of cquipage.

(L) Personal property and papers will be rewm ved from clothing and
equipinent and disposed of as follows:

(a) Papers, correspondence or other documents removed from enery .

equipment will be forwarded to the unit intelligence
officer or =2,

(b) Personal property removed from equipment of fric +ly troops
will be sealed in an envelope and turned over to the off-
icer in charge of Salvage Collcction. All possible means
of identification will be recorded on the envelope, for
example, individuzl clothing markings or unit code markings,

(c¢) Personal property which can be identified will bo forwarded
to the unit commander when the unit can be identified.

(d) Jnidentified personal property will be evacuated through
salvape channels,

4 (2) A record will be retained by salvage officers sho.ing dis-.
ii position of each item received,

t (5) Salvaged enemy material will be segreflated in the salvage dumps.
3 It will be disposed of as prescribed 1. letter Hg Sixth army,
i . : AG 38643 D-5, 27 Sept Lli, subject: Dicposition of Captured
e - “nemy Equipment,

|’
g ,
1_ By command of Lioutenant General KRURGER:

: ; G. H. DECKER, ,, .
r" , ' Brigadier General, G. S. C.,
|

R

Chief of $taff,




APPENDIX C
INDUSTRIAL PRODUCTION CONTROL TOOLS

There are many different types of commercial ~ading
and scheduling devices available to the designer of a production
control system, Each device has both advantages and disadvan-
tages which must be carefully weighed before the final selection
is made.

Of the numerous methods and devices that have been devel-
oped as control tools, few secem as well equipped to do the job as
visual control boards. The following brief explanation of some
of the more common control boards and other tools is presented
to provide a better understanding of the tusks for which these

production control tools may be used,

Produc-Trol Board — a device that usually depicts the re-

lationship of the current status of an order to the planned
schedule.

Sched~U~Graph — a board mounted Kardex system used for
machine loading and scheduling.

Boardmaster — made by the Graphic Systems Company, this
control tool is & series of boards used for the loading and
scheduling of facilities,

Gantt Chart — a bar chart or line¢ chart with time gradua-
tion shown along the horizontal axis and people, organizations,

machines, tasks, or space shown along the vertical axis.

74
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PERT Network — an integrated management control system
that ie divided into three aspects: time, cost, and performance.
Use of a PERT Network requires that the planner indicate the
intermediate goals or events to be accomplished on the way to

the final objective.




APPENDIX D
U.S, ARMY PRODUCTION CONTROL TOOLS

The detailed explanation of the selected tools of produc-
tion control set forth here was extracted primarily from FM 29-23,
and is presented in order to provide an in-depth understanding
of the design and use of these management tools. Detailed ex-

planation of the tools of production control is limited to those

tools that Army doctrine recommends for use by Army-in-the-Field
TOE units. Information presented here illustrates the use of
these production control tools in managing a direct support main-
tenance shop.

Production control board

The production control board is a device used to present
visual, up-to-date information on the status of jobs within the
maintenance shop, the location of these jobs, and the load condi-

tions of the various shop sections. It presents an accurate

picture of the distribution of work within the maintenance shop

and is extremely useful in answering queries pertaining to
specific jobs and in determining when jobs should enter the shop

and how work should be routed or rerouted due to conditions exist-

ing in the various shop sections.
The board is divided horizontally into sections for the

various types of material maintained, and vertically into sections
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to indicate progress and location within the shop. A sample con~

trol board that might be used by the shop office of a direct
support maintenance company is shown in Annex A.

The status of jobs, the progress of each item, and thao
load condition of the various shop sections are indicated by the
use of small tags, representing job orders, which are moved from
one section of the control board to another as the status and
location of the jobs change. With simplified boards, this infor-
mation may be merely a written or chalk entry. The status of
jobs reflected by the control board should always coincide with

the status noted in the tub file and each of these tools should

be used as a check on the other to insure that both are up-to~date,

The proper use of the control board tag or entry enables
the shop office to quickly check the status and location of work.
Enough information should be included so that the job is readily
identified. This information usually includes the job order

number, designation of the unit initiating the maintenance re-

B

quest, and the date received. Different colors may be uased to

indicate job priority:

RED to indicate critical jobs {priority designator

e e e e
e =S

o

(PD) 01 through 03)

YELLOW for jobs with PD Ol through 10

GREEN for routine jobs with PD 11 through 15.

Priority ie determined in accordance with priorities established

by higher headquarters and priority designators indicated on the

maintenance request.



Tub File

This file is used to house job order files (envelopes),
which contain active maintenance requests (DA Form 2407) and
pertinent records such us parts requests, continuation sheets,
and inspection forms. Tub files are divided into sections and
the job order files are moved from section to section as progress
is made on a particulér job. A type tub file is shown in Annex B.

The sample tub file is divided into six sections as
described below. These sections correspond to the various sec-
tions of the production control board. This facilitates correla-
tion of both devices to facilitate management of equipment on

job order.

1. 1Initial inspection. This section is designated to
hold job order files on jobs that are awaiting inspection or
which are being inspected. The job order envelopes remain in
this section until parts have been requested.

2. Awaiting parts. This section must be of sufficient
size to accommodate the job orders to be accomplished for which
parts are not yet available. The files are moved to the next
sec*ion when parts are available for the job.

3¢ Awaiting shop. This section may be divided into

compartments with job orders being moved up one compartment each

day until they enter the shop. Although this separation is not
essential, it is a rapid means of determining how long each job
has been awaiting shop entry. The shop officer should, at all

times, be kept informed as to the length of tiuz iehs are awaiting

shop. The tub file should be properly maintained to provide this

Lo
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information. One method would be to mark each job order envelope
with a notation as to the date parts became available., Job orders
in this section then could be checked daily to determine unwar-
ranted delays in shop entry.

b, 1In-process. This section is used to house job orders
on which work is being performed. This section can also be
divided, with job order filees moving forward on a daily basis
until jobs change status. Controls and daily checks similar to
those exercised while jobs were in an Yawaiting shop' status are
necessary to assure that job orders are being completad on sched-
ule and to focus attention on unanticipated delays so that cor=-
rective action may be taken. For items that are routed to a
repair section immediately upon receipt, job order files will be
established in this section concurrently with the routing of the
unserviceable to the responsible reprnir section.

5« Finel inspection., This section is used to house job
order files on work which has been completed and is awaiting
pickup or final inspection.

6. Awaiting pickup. This section iz used to house Job
order files that have been completed aad inspected jobs that
have not yet beern disposed of.

Maintenance Request Register, DA Form 2405

The maintenance request register is a managerial tool
which is used to record and control work recgived and processed
as a result of maintenance requests (DA Form 24k07). All requests
are entered on this form, regardless of whether or not actual

repair is accomplished locally. If, after inspection, evacuation
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8o
action is decided upon, such disposition may be recorded in the
remarks column. The form identifies each maintenance request,
and indicates nomenclature of the item(s) and the requesting
unit. It indicates date of receipt and, when completed, indi-
cates dates that repairs were started and completed and the man-
hours expended, When completed, this form may be used as a
source document for information required by all levels of command
(e.g., backlog, jobs in process, man-hours expended).

The register is maintained by the shop office. Local
policy may require that all maintenance requests be éntered on
the same form. However, for management and control purposes, and
for easy reference, it may be preferable to use separate forms
to record jobs of specific commodity groups. For example, one
register may be used for mechanical repair, another for communica-

tions/electronic/electrical repair, and another for jobs assigned

to the service section.
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— SEC 6. COMPLETED, AWAITING DI

— SEC 5. FINAL iNSPECTION

~- SEC 4. IN PROCESS

~~ SEC 3. AWAITING SHOP

NOTE: If desired, section | may
be further subdivided into
" an "Accepted" section to
indicate jobs accepted but
not yet inspected.
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APPENDIX E
APPENDIX AB

CONDITION CODES
1

AB-1. These codes are one-position, alphabetic characters used to classify materiel to identify the
degree of serviceability, condition, and completeness in terms of readiness for issue and use or to
identify actions underway to change the status of materiel.

AB-2. Codes prescribed herein will be entered in card column Ti of all appropriate A- and D-
series documents. These codes are also entered in block P of the DD Form 1348-1 for return of
materiel to the supply system. (See para 4-58.)

Thtls Ezplanation

Serviceable (issuable without qualifica- New, used, repaired, or reconditioned materiel which is
tion). serviceable and issuable to all customers without limiia-
tion or restriction. (Normal requirements at time of issue
for additional packaging or packing does not constitute

a restriction.)

Serviceable (issuable with qualification). New, used, repaired, or ‘reconditioned materiel which is
serviceable and issuable for its intended purpose but
which is restricted from issue to specific units, activities,
or geographical areas by rcason of its limited usefulness
nr short service-life expectancy. {The item manager will
prescribe the limits of usefulness or criteria for deter-
mining short shelf-life by specific commodity or by
specific item for inclusion within this code.)

Items which are serviceable and issuable to selected cus-
toiners, but which must be issued before condition A and
B materiel to avoid loss as i1 usable asset.

Serviceable materiel which requires test, alteration, modi-
fication, conversion, or disassembly. (This does not in-
clude items which can be inspected or tested within

—_— normal outloading time immediately prior to issue.)

Unserviceable (limited restoration) .... Materiel which involves only limited expense or eifort to
restore to serviceable condition aird which is accom-
plished in the storage activity. {Limited expense or
effort is defined as that whicl1 is allowable for expendi-
ture by the care and preservatizn activity under current
policies.)

Unserviceable (reparable) Economically reparable moteriel which requires repair,
reconditioning, or overhaui. (Includes reparable items
which are radioactively contaminatcd.)

Unserviceable (incomplete} . ......... Matericl requiring additional parts or components to com-
plete the end item prior to issuc. (Applies to major/end
items that are complete with all specified components and
gleet the prescribed serviceability standards, but lack

I1.)

Unserviceable (condemned) Materiel which hag l'een determined to be unserviceable
and does not meet repair criteria (includes condemned
items which are radioactively c.ataminated).

{Not to be assigned.)
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8
E( Code Title Explanatior

E"{ J Suspended (in stock) Materiel in stock which has been guspended fromn issue
F' pending condition classification or analysis, where the

true condition is not known. (Includes items not proof-
accepted, ammunition items awaiting evaluation of test
results, and the ammunition items that are overdue for
test. Fxcludes returns unclassified as to condition (condi
tion K).)

K Suspended (returns) : Materic]l returned from customers and users suspended
from issue pending inspection und/or condition classi
fication. (Includes items that have heen identified hy

| stock number and item name, hut not examined for

i condition. Stocks in this condition code will he in-

i spected and properly classified as to condition in accord-

! ance with allowable time standards as established in

i chapter 6. When more time is required as a result of

receipts in large quantities, lack of facilities, non-

4 availability of personnel, or othes extenuating circum- "

stances, an extension of time may be granted by the

applicable accountable supply distribution activity.)

L . ... Suspended (litigation) __ TIncludes assets received from procurement or other sources

which contain shortages, overages, defects, or other
¢ conditions requiring negotiation or litigation with pro-
b curement sources or common carrier to determine re-
sponsibility or liability for corrective action. Includes
assets held in a frozen status pending the result of a

report of survey.

M Suspended (in work) .. ... . _ Materiel identified on inventory control record but which
has been delivered to and accepted by an Army or DOD
maintenance facility or at a contractor’s plant for pro-
cessing.

N .. (See para 8.)

o ... Not assigned - ....._.._. . _.__._... Reserved for future DOD assignment.

P Unserviceable (reclamation) _ Matericl determined to be unserviceable, unecchomically

reparable as a result of physical inspection, tear down, or
engineering decision. Item contains serviceable com-
ponents or assemblies to be reclaimed.

QthruZ . Notassigned ... ... ... Reserved for future DOD assignment.

g thrug Not assigned _ . Reserved for future DOD assignment.

AK-3. These condition codes are applicable to US Army Armament Command (USAARMCOM).
Tt.e expianations for each condition code contained in paragraph AB-2 apply to commodities man-
aged by USAARMCOM. An extension of these explanations applicable to USAARMCOM com-
modities is established to further assist in the classification of USAARMCOM inventories. Supple- 1
mental explanations, where required, are as follows: 3

4

{ Code Title
! A (See para AB-2.)
|
i
!

Ezplanation 3

B . Serviceable (issuable with qualification) . Includes:

a. All stocks of serviceable mission supplies on which the
NICP has imposed limitations for issue or use; i.e.,

: ammunition restricted for training use only.

¥ b. Serviccable nuclear weapons components received as
field returns which have dual war reserve and training
application, except those known to have been used on
war reserve end items. Does not include romponents
with exclusive test and handling equipment application.

¢. Base spares which have been used on a training item.

d. Stocks of serviceable ammunition that were initially ac-

i oo ———

‘ AB-2
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Code Title
C Serviceable (prlorlty lssue)
D .. .. .. Serviceable (test/modificatlon) .
E . .. Unserviceable (limited restoration} .
F .. __ Unserviceable freparable) _.. ..
G Unserviceable (incomplete)
H Unserviceable (condemned) .. _.

AR 725-60
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Fzrplanation

cepted on waiver for a specified issue outlet or items
that arc limited to issue wituin CONUS because of the
preservation or packaging l>vels.

Includea:

a. Nlue Bag propellant charges without losa of tcnsilc

strength.

. Rockets with 1 year or lesa shelf life.

. Grade 1I aminunition.

. Ttems indicating deterioration but suitable for issue for
training within country.

. Items directed by the NICP for priority of issue.

Less than minimum lot size, for oversea issue, which is

defined as:

(1) HE and WP fixed, semifixed, mortar, separate-
loading projcctiles  and separate-loading  propclling
charges: less thun 100 rounds per lot.

(2) All other conventional, special weapons, and
guided missile ammunition: lcss than one standard ex-
terior package (as listed in the appropriate supply
manual).

/RO O

- a

Includes:

a. Materiel of uonstandard design or condition; depot
stocks requiring surveillance, laberatory or functional
testing; and/or technical evaluation by higher authority
as a condition to classifica‘ion.

b. Renovated lots awaiting ballistie test results, over-aged
lots (lots that exceed shelf life), and lots overdue for
trace or function test.

¢. New procurement rcccipts of nuclear weapons items
pending initinl receipt inspection (IRI) and nuclear
weapons lot groups requiring 100-percent inspection
due to sampling rejection. Items will be placed in the
proper condition code upon completion of IRI or when
the true condition code can be ascertained during the
48-hour tallying-in inspection.

d. Nuclear weapons items selected for stockpile reliability
tests.

Includes items requiring preparation and processing for
issue; includes but not limited to dipping, cleaning,
spraying, application of preservatives, painting, mask-
ing, packing, boxing, crating, packaging, wrapping, re-
packing, or reprocessing.

Includes items which are available; have heen scheduled
and not scheduled for work; require operations more
hazardous or complex than care and preservation; nor-
mally, involve the replaccment of components. Also in-
cludes items that have been determined unserviceable
but economically reparabie after nuclear weapons stock-
pile reliability test.

Includes items that have been cannibalized by authoriza-
tion of the NICP (excluding packaging) and are wot
authorized for demilitarization but can be restored to
original configuration by replacing the componcnts. Re-
port under NSN that applied prior to cannibalization.
Also includes items returned from nuclear weapons stock-
pile reliability test with missing components that were
destructively tested.

Includes all iteins that are classified unserviceable, not
economically reparable., Excludes serviceable surplus of
obsolete ammunition authorized for demilitarization.

AB-3
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Alt 125-50 28 June 1974

Code Title Erplanation

Serviceable items awaiting demilitarization will be re-
flected in their appropriate condition codr.

Inclndes auspended aminunition. ftems in this. .(‘On(illi‘Jn
will be reclassified to the appropriate condition upon
advice from the NICT.

J Suspended (in stock)

K Suspetded (returns) Includes items that have heen identified by stock number
end name, but not examined for condition. Stocks in
this conditicn code will be inspected and cinssified as to

proper condition within allowable time standards ‘ndi-
cated in chapter 5. When more time 18 required due to
receipts in large quantities, lack of facilities, nonavail-
ability of personnel, or other extenuating circumstances,
an extension of time may be granted by the appropriate
NICP. Pertains to field returns a= is not to be utilized
for new procurem=nt received from vendor. Dcos not
include stocks suspended due to conditions requiring liti-
gation or negotiation with vendor or carrier to deter-
mine responsibility or liability for corrective action.

L _..... Suspended (litlgation) . --------- See TB 760-94-2 for items pending unsatisfactory new
materiel report (UNMR) finalization. Does not include
“information only” UNMR or materiel reported on DD

Form 6.

M. . Suspended (In work) .. - ~ Includes unserviceable, economically reparable items in
condition code F that have heen scheduled for repair and
have been delivered to and accepted by a maintenance

facility or contractor’s plant.

N Suspended (ammunition suitable for Ammunition stocks suspended from issue except for emer-
emergency combat use only). gency combat use.
P Unserviceable (reclamation) ... . .. Materiel determined to be unserviceable, ineconomically

reparable as a result of physical inspection, tear down,
or engineering decision. Item contains serviceable com-
ponents or assemblies to be reclaimed.

AB-4. The application of condition code changes to shelf-life items contained herein is for the
purpose of assuring that condition codes reflect the remaining shelf-life time period, for interserv-
icing, ‘Army use, and to aid in classification of shelf-life inventories. The tuble relative to shelf-
life items excludes the commodities applicable to USAARMCOM which are covered in para-
yraph AB-3.

Table for the Application ol Condition Code Changes to Sheif-life Items

When Shelf-Life Assign Condition
Remaining 18— Code— Indicating
More than 6 months A Unrestricted Issue
Interservicing
3 through 6 months B Restricted Issue
(inclusive) Interservicing
Less than 3 months C Prior Issue

No interservicing

’

AB-4
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APPENDIX F

SBRUENTIAL PROCESSING OF EQUIPMENT

The condition of equipment received by a C&C Company may
range from completely serviceable or new items to items that are
unserviceable and uneconomically repairable. The specific process-
ing requirements for an jtem of equipment depend on the exact
condition classification assigned and vary considerably among
the many different classifications that are available, The spe-
cific processing requirements, the company element responsible
for the processing and the position of the control board tag and
tub file folder as an item proceeds through a processing cycle
are shown in Tables 4, 5, and 6 for the major classification
categories. These tables and the corresponding classification

categories are

Table 4 Unserviceable, Uneconomically Repairable
Table 5 Unserviceable, Economically Repairable and
Suspended
Table 6 Serviceable
87
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