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FOREWORD

One of the principal factors which has contributed to the continuing improvement of industrial accounting in this country has been the free exchange
of information on company accounting practices. The wealth of case or "How We-Do-It" articles published over the years in the N.A.C.A. Bulletin is a manifestation of this willingness to exchange experience and "know -how" on
industrial accounting matters.
N.A.C.A. Accounting Practice Reports, of which this is the second in a
projected series, have been designed to organize and accelerate this exchange of
information on practice. Each report is an organized summary of current practice in a limited area of accounting, based on descriptions of company practice
provided by N.A.C.A. chapters as a part of the chapter competition. A list of the
individuals who contributed to the current report and the chapter through which
each contribution was submitted will be found at the end of this report.
November, 1955
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Planning, Controlling and
Accounting for
Maintenance
A SUMMARY OF PRACTICE
N THE post -war era, the typical company seems to have become increasingly
aware of the problem of maintaining productive facilities in operating condition. This awareness may be attributed in part to the increased dollars required
for maintenance, in part to the high cost of having equipment idle, and in part
to a realization that something can be done to control maintenance cost. In the
accounting area, if the fifty -eight descriptions of company practice upon which
this report is based are representative, this interest in maintenance is reflected
in a change in the method of accounting for maintenance. Many of the practice
descriptions indicate that the procedures reported have been installed in the last
ten years.
The problem of accounting for and controlling maintenance costs is rather
complex. On the one hand breakdowns do not occur with regularity. The problem
of having an adequate supply of the right types of materials and workmen available and in use at all times defies precise control. On the other hand, as mechanization of the factory continues to increase, the large proportion of operating
costs of maintenance nature requires that accountants make some contribution
to the problem. When maintenance represented but a minor part of operating
costs, the cost of contributing to a solution may not have warranted the effort
required. However, the descriptions of current practice indicated considerable
interest in the development of simplified but improved methods of accounting
for maintenance and repair costs. While the essence of this interest centered
around the development of techniques and procedures for planning maintenance
work, some of the specific suggestions included:
1. The use of case history cards for each unit of equipment to aid in
preventive maintenance and in planning for replacement.
2. The development of preventive maintenance procedures to provide
for better operations and to prevent losses from idle equipment.
3. The use of work orders to provide priorities for maintenance work and
to provide for the collection and classification of maintenance costs.
4. The use of tabulating cards to collect labor and material costs quickly.
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5. The use of budgets and standards to indicate departures from planned
activity and to assign responsibility for the controllable elements in
maintenance.
(1)

It is the purpose of this report to describe the procedures and uses of these
and other suggestions provided by the fifty-eight "Accounting Practice Descriptions" submitted through N.A.C.A. chapters on the topic, "Accounting Aids in
the Control of Maintenance Costs."

The Nature of Maintenance Work
Maintenance might be defined as all work which maintenance personnel
do. Such work may be classified as of four types: (1) construction of equipment
upon which depreciation is taken, (2) performance of certain operating functions
or the addition or creation of minor items useful in the production procedures
the costs of which are considered operating expenses, (3) repair of equipment
and facilities to restore to them operating capacity which had been destroyed,
(4) maintenance of equipment and facilities in such operating condition that
breakdowns and general deterioration does not take place. However, common
usage of the term "maintenance" confines it to the repair and maintenance work
done by maintenance personnel. Unless indicated otherwise, the term is used in
this more narrow sense in this report.
The types of maintenance work done varies with each company. As an illustration of the types of work done, the maintenance work of one company is
classified as:
5. Change or replace
0. Overhaul
6. Clean
1. Repair
7. Paint
2. Adjust
8. Check
3. Move
9. Miscellaneous
4. Install
Partly because of this variety of tasks of a maintenance nature and partly
because of the organization of maintenance within the company, the control of
maintenance is rather involved. Some maintenance is provided by operating personnel while other maintenance is provided by a centralized maintenance depart.
ment. According to the descriptions of company practice, maintenance work may
be performed by (1) department operating personnel as a routine part of operations, (2) department personnel assigned to maintenance work, and (3) a cen.
tralized maintenance department with a separate maintenance staff. In most
companies there seems to be a tendency for the centralization of maintenance
work. However, this tendency is somewhat offset by the development of certain
procedures which encourages the performance of minor maintenance work
within the operating department. This latter development seems to be an attempt
to simplify the maintenance procedure as a cost reduction step. But no matter
what the organization of maintenance may be or what is included as maintenance
work, the central accounting problem remains of how best to account for such
costs if they are to be controlled.

Objectives of Maintenance Record Keeping
In a broad sense, the objective of maintenance record keeping is to aid
management in planning and controlling operations toward the objective of
efficient operations at low cost. In specific terms this means that the records
(2)

should suggest methods for reducing repair costs, provide information on when
equipment replacement costs less than continued maintenance, and indicate possibilities for transferring emergency repair to preventive maintenance to reduce
losses arising from production delays and similar operating inefficiencies. A fur•
ther breakdown of the objectives of accounting for maintenance, suggested by
the reports, may be set forth, as follows:
1. Planning Objectives
a. To indicate which items of equipment have a history of high main.
tenance costs, to aid in economical scheduling of production and
in equipment replacement decisions.
b. To reveal types of repair work of a repetitive nature which might
lend themselves to preventive maintenance procedures.
e. To collect maintenance costs in such a manner that pricing for
particular jobs can be made in terms of costs which include a
realistic share for maintenance.
2. Control Objectives
a. To assign proper responsibility for maintenance costs; especially
as between maintenance personnel, which does the work, and
operating personnel, which causes the work.
b. To provide an incentive, in the form of standards and budgets, for
efficient maintenance work.
a. To provide information to supervisors as to efficient and inefficient
maintenance work.
3. Non - operational Objectives
a. To collect maintenance costs in such a manner that they can be
assigned to inventories for income tax purposes.
b. To provide for the reporting of maintenance costs in reports to
creditors, government agencies, investors, and the general public.
Because these objectives are of varying degree of practical importance to
different companies, the accounting records, procedures and methods must be
adapted to the particular company using them. Also, simplified methods and
procedures may be used in one company which are not possible in another. As a
result the reader of this report will need to judge each suggestion in terms of the
needs of his own company.
RECORD KEEPING FOR MAINTENANCE AND REPAIRS
Most companies use a work order as the basic instrument for scheduling, controlling, and accounting for maintenance work. However, the typical work order
now used is quite different from its older cousin of the same name which was
used solely as a method of requesting work. A modern work order normally is
issued in multiple copies so that it can be used for purposes other than requesting
maintenance work, as explained below.
Broadly, work orders may be either of a specific type covering one project
or of a blanket type covering repeated and somewhat routine tasks. In either
case the work order or work order request initiates maintenance work by indi.
(3)

eating what needs to be done. This same work order, after being given a priority
rating, serves as a means for appropriate scheduling of maintenance work. It
also serves as the form on which costs of each project may be collected and is
a running record of the progress and status of maintenance in process. Finally,
upon completion of a maintenance job, the work order serves as the basic record
from which maintenance costs on each item of equipment may be developed and
supplies the financial data needed for formal accounting, planning, and control
reports. There is, of course, considerable variation in specific form and content
and in procedures for handling this form, but we may assume for our purposes
that a rather detailed process is involved. Adjustments of this process will be
suggested as simplified procedures appropriate for limited objectives.
Supplemental to the work order are several forms and procedures necessary
in suitable accounting for maintenance. Many companies use a budget to pro.
vide for longer range scheduling of maintenance work. While the work order
still serves as the basic instrument for scheduling the work, the budget provides
the desirable longer range view necessary for effective planning. Labor time
cards and material requisition forms provide for the detailed reporting of the
labor and material costs of maintenance. Inspection reports, operating personnel
reports, and special analyses are used in the process of developing preventive
maintenance work orders in order to decrease the emergency repair type of
work orders.
By way of contrast, however, several companies use more simplified methods
and procedures of accounting for maintenance. The relative suitability of these
methods may be evaluated by comparing them with the more complete procedure
which is presented along with them in the following pages.
Budgeting Maintenance
One of the frequently used overall tools for controlling maintenance costs is
the preparation of an estimate of the future costs. Such information is useful in
planning the number and types of maintenance employees, the type and amount.
of tools and materials to stock, the type of maintenance organization to set up,
and similar factors. While a few companies set up five year repair and replacement programs with the first year's estimates in detailed form, listing all major
repair programs along with specific appropriations for the handling of routine
maintenance, several companies reflect maintenance planning in an annual operating budget. The annual operating budget is supplemented in most cases by
weekly scheduling budgets which indicate in specific detail what should be done
in the following week. Some firms do no formal planning other than the scheduling of work orders according to a priority rating indicating the urgency of the
request.
The annual (semi - annually in some cases) operating budget for repairs and
maintenance tends to be prepared as a separate estimate but is tied in with the
production and operation budget for coordination and review. Typically, the an.
nual operating budget for maintenance is broken down between regular and
irregular work. Some companies classify regular jobs as routine and major items
and make a three way breakdown of the maintenance along the following lines-,
1. Routine maintenance which can be planned and scheduled in advance,
(4)

2. Major repairs and maintenance projects which can also be planned
and to some extent scheduled, and
3. Emergency repairs and maintenance, which can be anticipated in total
amount, but cannot be reduced to details.
One company practice report describes the budgeting process in the following
terms:
"Each year the works manager, through his staff' and with the assistance
of the financial office, prepares a budget of forecasted maintenance costs.
The compilation consists of both predictable and non - predictable maintenance costs. Predictable items include such jobs as oiling, lubricating,
painting, cleaning, replacing light fixtures, routine inspections, filling fire
fighting equipment —and, on a larger scale, roof repairs, replacing steel
bands on dryers, retubing boilers and condensers, replacing conveyor
parts, maintenance of planned capital installations. Non - predictable items
embrace emergency repairs, maintenance caused by a normal wear and
tear, maintenance caused by process changes and alterations and unforeseen effects of floods or weather abnormalities.
"The budget allowance for the usual maintenance of reoccurring predictable items is based on a combination of past experience, engineering studies of particular wear and tear and indicated obsolescence, and
historical cost data. The allowance for the semi -major and major predictable items is based on detailed studies and estimates of the individual
jobs to be done.
"Unpredictable maintenance costs cannot be forecast to the same degree
as the predictable maintenance costs. However, past experience indicates
that unforeseen incidents will occur, and a realistic contingency amount
is budgeted to cover these costs."
A few companies further classify the maintenance costs as either fixed or
variable or in some manner establish a flexible budget to facilitate the assignment of responsibility for maintenance costs.
Responsibility for the maintenance budget rests, in many cases, on the engineering department or the separate maintenance department. In other cases, the
various operating departments prepare their respective portions of the maintenance estimates. But in almost all instances reported, the budget is prepared from
past history of maintenance, surveys of equipment operating records, preventive maintenance inspection reports, and specific suggestions from operating
center supervisors. The role of the work order in the budgeting process was cited
by one report, as follows: "Expenses accumulated by using a work order cost
system greatly facilitated the preparation of budgets for maintenance work. Historical costs are available showing the maintenance cost for every account since
the plant was built."
All jobs known at the time of budgeting are, in many instances, assigned to
a group of engineers for specific planning, cost estimating, determining material
and labor requirements, and assignment of a priority rating. Bills of material
on such jobs may also be developed. Some firms even prepare the work order
for the known jobs at the time of budgeting. Underlying these procedures are
the basic principles of budgeting wherein the accounting department serves as
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the initiating and coordinating element and secures agreement on the budgeted
amounts by all supervision having responsibility for meeting the budget. Upon
review, the maintenance budget is reconsidered in the light of the planned capital additions and changes. As a final step the budget is coordinated with the
complete operating budget and forwarded for executive approval.
It is not possible to set forth the specific accounts which should be used in
accounting for the budgeting of maintenance. Different companies use different
accounts. The typical company collects the direct maintenance costs by jobs and
then assigns them to production departments. The maintenance overhead costs,
not assignable to jobs or operating departments, tend to be collected in separate
maintenance cost accounts. These accounts, in some cases, are then allocated to
operating departments. A few companies collect all costs in accounts to have
complete information on maintenance costs and then assign them to operating
departments.

Use of Standards
As might be expected, of the fifty-eight companies reporting on maintenance,
few provide a discussion of the use of formal standards. Some do suggest the
use of standards for labor and material in repetitive types of maintenance but
the larger proportion imply that each maintenance job needs to be estimated separately by engineering. Such estimates, whether or not included in the budget,
are used as the basis of control. However, the comment of one report indicates
the role of maintenance standards, in the following terms:
"Our procedure as originally established did not contain a provision
for charging repair and general maintenance expenses at a standard rate.
However, supervisors often complained, when their approved repair and
general maintenance expenses exceeded their budget allowances, that the
original estimated cost of the work approved was considerably below the
actual cost of the work. Also, the question of whether it is more economical to make the product in the tool shop, have maintenance personnel
perform the work, or purchase the product or service from a source outside the company, is always present.
"The procedure was adopted whereby the expense would be charged to
the department at the estimated or standard cost and any variance would
be charged or credited to the department responsible for performing he
work. Each month a supplementary machine accounting report is issued
comparing the standard or estimated cost to the actual cost and the department supervisor responsible for the work must explain all variances.
The estimated costs for each order are subject to review by the purchasing department to determine whether or not the materials or services can
be purchased from an outside source. The purchasing department advises the department supervisor responsible for the work and the necessary purchase requisitions are originated."

Scheduling of Maintenance
Most companies use a work order to initiate maintenance work. In some
cases the work order originates with the operating department, in some cases
(6)

with maintenance personnel, and in still other cases with high levels of management. Several of the practice descriptions indicate dissatisfaction with any
attempt to control maintenance costs without written authorization for all work
done. Even emergency jobs, while done in many cases before the work order is
prepared, should be controlled by preparing work orders to collect the costs of
such work.
While the form of the work order varies from firm to firm, Exhibit 1 indicates the general content of such orders. The usual work order provides for a
description -of the work to be done, the person requesting the work, an estimate
of the time required to do the job, and estimate of cost, the location and number
of the equipment to be worked on, date wanted, date completed, order number,
approval space, and similar data which differs from company to company.
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EXHIBIT 1
So that precise instructions regarding the location of equipment to be repaired may be presented on work orders, many companies assign a number
to each item of equipment and maintained a location board to facilitate accurate
directing of maintenance personnel to work.
Simplifications to the foregoing method of initiating maintenance work include the rather widely used process of preparing work orders only for jobs
expected to cost above a certain minimum (ranging from $15 to $500) and con.
trolling other maintenance, normally of a routine nature, by budget allowances.
Another process of simplification is to print on the work order a list of all types
of maintenance work. Work order instructions then involves merely circling the
appropriate words on the order to indicate the nature and type of repair work
to be done. Another procedure, which may serve as a simplification process is,
to prepare schedules for oiling and greasing, lubricating, parts replacements,
etc. for each item of equipment and other routine repetitive tasks. Such ached(7)

ules constitute blanket work orders. Space should be provided for recording the
cost of each servicing. But possibly the most significant step in simplifying the
process of initiating maintenance work is the development of work orders from
preventive maintenance statistics. This is discussed in a subsequent section of this
report.
Normally, work orders are scheduled about one week in advance. If work
orders are prepared at the time the budget is prepared, developed from preventive maintenance schedules, or represent blanket work orders, the maintenance work for the coming week can be developed by reference to these records.
However, in addition to these types of work orders, there will be various requests for unscheduled repair work. But whatever their source, all work orders
are collected for review and are assigned a priority rating. The type of ratings
used vary from company to company. One suggestion requires a rating of work
orders as (1) emergency type, (2) work needed within five days, (3) work
needed within from six to thirty days, and (4) work which will have to be done
sometime. Some firms develop priority ratings based on the rate of downtime
cost of each item of equipment. Before being scheduled, work order cost and
time estimates are made by engineering or other qualified personnel and, if the
cost estimate are above a certain minimum, the work order is reviewed by higher
authority. The planning and scheduling procedure of one company is described
as follows:
"The engineering department is in charge of maintenance planning.
This department sets up the budget of major maintenance jobs, routine
maintenance and allowances for unpredictable items and emergencies on
the basis of continuing surveys of equipment operating records, preventive
maintenance inspection reports and specific recommendations from
operating center supervisors.
"From this overall plan, known jobs are assigned a basic priority rating
related to urgency and the factor of insuring uninterrupted production
schedules. All jobs known at the time of budgeting, and others as they
develop, are assigned to a group of assistant engineers for specific advance planning, cost estimating, material and craft labor requirement
listing and scheduling priority rating. Pre - planning jobs and priority
rating has put each job in its proper focus and value to continuing production. Advance planning and scheduling can take advantage of periods
of department downtime and non - operating shifts without interfering
with production."
Detailed scheduling provides for the full utilization of various types of craft
labor, and assures that material will be available to do the work. The result
is an itemized list of the work to be done by each maintenance employee, for
the coming week and the material needed to do the work. A few companies
schedule work orders requiring craft labor as far as three weeks in advance
but schedule non -craft work on a daily basis. Workers may, of course, be
shifted from jobs with low priority rating to those with higher ratings during
the period.
The process of scheduling without work orders, as revealed in the reports
on company practice, varies widely. One method, with which some satisfac(8)

tion was expressed, involves regular meetings of maintenance supervisors and
operating department heads where maintenance is scheduled according to need
and budget allowances.
In those companies where no formal scheduling is in use, maintenance
work is done according to requests for work. In a few of these companies, however, there is an attempt to schedule by controlling requests for work. If requests
for work flow in at an even and orderly rate, the problem of formal scheduling
according to priorities and workers available is reduced. Under this approach
to scheduling, the control may be applied by establishing weekly dollar budgetary
allowance for each department or, as some companies do, render weekly and
monthly cumulative comparisons of actual and budgeted maintenance costs
both for operating control and to influence the number of future requests for
maintenance. Superimposed on this basic non - scheduling procedure by a few
companies is the use of a "schedule board." Such a board indicates where each
craft worker is employed and as one job is completed another job can be assigned to the worker. Informal scheduling especially involves the problem of
getting maintenance work started. As a result some companies use special techniques to call attention to the need for work. Typical of these are downtime
tickets prepared by operators when machines are idle and display board promi.
nently revealed to indicate the need for maintenance.

Collecting Maintenance Costs
As has been indicated, the work order is the basic instrument for record
keeping. The following advantages over other systems of collecting costs are
considered to be present:
1. The operating department superintendent receives an analysis of
maintenance costs in his area which promotes maintenance cost consciousness at the department level.
2. There is established a history of maintenance costs by units of equip.
ment.
(a) To single out units requiring extra maintenance.
(b) To identify repetitive jobs.
(c) To promote better budgeting and better planning.
(d) To provide a basis of work standards based on experience.
3. The worker's time is shown which:
(a) Promotes better worker efficiency.
(b) Tells whether work was done by the division or central maintenance group.
4. The system promotes more accurate costs because incorrect charges
are readily noted.
In its fullest use, five copies of the work order may be prepared and handled
as follows. One copy is sent to the foreman supervising the work to be done,
the second copy is sent to the tabulating department to collect labor and material
costs of the job, the third copy is sent to the accounting department to be placed
in the work -in- process file, the fourth copy is kept by the maintenance department, and the fifth copy is retained by the person requesting the work. How(9)

ever, most firms prepare only two or three copies of the work order. The normal
procedure involves using one copy to collect maintenance costs by jobs. In some
cases, however, the cost collection function is performed by means of a distribution sheet on which job costs are accumulated by lines or columns for each job.
Normally, the cost information recorded on the work order or other col.
lecting instrument is provided through the use of labor time cards and material
requisitions. However, one simplified method uses the work order as the original
source of such information and has operating personnel indicate directly on the
work order sheet the labor hours and material units used.
Where tabulating equipment is used in accounting for labor, the tabulating
department typically furnished the maintenance departments with a supply of
tabulating cards for each employee. Such cards are often prepunched to provide for such information as the department, employee number, and similar
data. The employee's name is also inserted before delivery to the maintenance
department so the cards are not interchangeable among employees. Each employee uses a separate card for each job. Labor hours of a job are compiled
by combining the cards by work order numbers which are inserted on the cards
by the employee. At the end of the day, the foreman normally checks all cards
of each employee to see that the total time on the clock card is accounted for
and forwards them to the tabulating department. The tabulating department
thus can develop and maintain a cumulative record of labor costs by applying
labor rates to labor hours on each job. This information can then be posted
to work orders. One simplification to this procedure is to provide each employee
with one daily card on which he designates the time spent on each job. In its
fullest use, however, the labor card reveals (1) department to be charged for
the labor cost, (2) the number of the item of equipment work on, (3) hours
worked, (4) rate of pay, (5) employee's clock card, (6) account number to
be charged, and (7) shift worked.
There is considerable variation from this basic method of collecting labor
costs. Some companies have maintenance employees punch a job clock card
at the start and end of work on each different job and leave to the machine
accounting section the task of preparing separate job cost records. Also, a few
firms, where maintenance is not excessive and a decentralized maintenance organization in use, do not collect labor costs by jobs but by types of labor for
comparison with budgeted amounts. This method seems to be used primarily in
those instances where each operating department does its own maintenance.
Material used for maintenance normally is provided by means of material
requisitions. Many companies use tabulating cards for this function and the
more complete requisition cards provide space to collect (1) the number of the
operating department where the supplies are to be used, (2) the account number to which the material should be charged, (3) the work order number and
the equipment number on which the material will be used, (4) user's name and
identification number, (5) quantity desired, and (6) description of material
requisitioned. The process of handling requisitions for maintenance material
varies from company to company. One description of company practice explains
a rather detailed process and suggested work simplification possible as follows:
"After completing ... the requisition and obtaining the foreman's
signature, the requisition is presented to the storeroom. The storeroom
(10)

employee fills in the bin location, unit of measure, quantity delivered
and has the requisition approved by his foreman. The requisition then
is forwarded to inventory control for posting the disbursement to the
stock records and unit pricing after which it is forwarded to the accounting department. Upon receipt of material requisitions in the accounting
department, the handwritten information is key-punched therein and the
quantity delivered can be mechanically extended times the unit price
resulting in the total cost of the requisition.
"Depending upon the size of the company, work simplification could
be accomplished by key - punching and listing requisitions, by types of
material requisitioned, in advance of stock records posting and using the
listing as a posting medium, thus reducing the number of postings to the
stock records. Likewise, standard material costs could be established and
the pricing of requisitions could be effected mechanically."
Because of the varied types of materials needed in the maintenance function
not all maintenance materials will be carried in stock and some will need to be
purchased direct. When this is necessary, most companies provide space on the
purchase requisition to indicate information such as expense account number,
work order number, and the number of the item of equipment on which the material is to be used. Some companies use analysis sheets and some used separate
cards for each work order to provide a means for summarizing daily, weekly, or
monthly the materials costs by jobs and by items of equipment. Some companies do not collect all material costs by jobs. One company describes the
process of summarizing material usage when it is posted from requisitions to
an analysis sheet in the following terms.
"At the end of the month, the figures for each column on the analysis sheets are added to obtain the cost for each job and the cost for
each asset, for expenditures which do not require job orders. Departmental totals by account classifications are computed by adding costs for
jobs and non - jobbed items for each department. In this way the analysis
sheets serve not only to provide maintenance costs by jobs and by assets,
but also to perform the function of subsidiary ledgers of expense cost by
department and account classification. These expense classifications are
those appearing on monthly expense statements which list active repair
and other expenses, and the respective budget figures."
By the foregoing processes, the accounting department collected by work
orders the labor and material costs of each job or account and also has available
the amount of maintenance and material used on each item of equipment and by
each operating department. Subsequent sections indicate the types of records
kept and reports rendered from such information.
The costs of maintenance normally includes certain items of maintenance
overhead which, as indicated previously, normally are collected in maintenance
overhead accounts for budgetary comparisons. According to the descriptions of
company practice, there appears to be nothing distinctive in this process. The
various processes of collecting costs by departments or cost centers are used. A
few companies do provide for a division of maintenance overhead —and for all
maintenance costs, if labor and material are not collected by jobs— according to
(11)

the reliability of allocation procedures. A three way breakdown of such maintenance costs involves classifying costs as (1) directly assignable to a department,
(2) assignable to departments in accordance with reasonable bases, and (3)
not assigned to departments and allocable on a rather arbitrary basis.
Records Maintained
Subsequent to the collection of the maintenance costs, the accounting department performs the function of posting the information to various records needed
in the control and planning of maintenance work. As has been indicated the
first posting is to the work order. In this manner there is available constantly
a record of the material and labor cost of work orders in process. The process
of closing out the work order normally involves the return to the accounting department of the copy of the work order which directed the work to be done. It
may be well to review the use of the work order and the process of closing the
work order by noting a succinct description provided by one report on a company which maintained both divisional and central maintenance forces.
"All work orders originating in any one division are sent through the
division maintenance office concerned for screening and for assignment.
In each instance, personnel in this office decide whether the work is to be
performed by the division or by the central group. When this has been
decided, copies of the work order to be handled in the division area are
distributed as follows:
White (original) — To foreman supervising work
Green
— To tabulating department
Blue
— Division work -in- process file
Yellow
— Varies, generally a tickler file
Pink
— Retained in requisition book
"Copies of work orders to be handled in the central area are distributed as follows:
White, Green, Blue — To central office
Yellow
— Retained in division office
Pink
— Retained in requisition book
"Suppose we follow the work orders sent to the central area. Each
copy of all work orders received is stamped with the date received. Each
work order is examined as to probable time and cost for approval purposes and the work order number is placed on all drawings accompanying
the work order. At the end of each day, the green copies are forwarded
to the tabulating department, the blue copies are filed in a work -in- process
file, and the white copies are given to the shop supervisor who assigns a
priority as to emergency or routine handling. The work is then scheduled
through the shop. Approximately once each week the lower rated file is
reviewed to be sure there is no undue accumulation. It is important to forward the green copy to the tabulating department as early as possible so
that authorization is on file for accumulation of any hours worked on
the j ob.
(12)

""temporarily ignoring the work to be done, let us assume the work
is complete and the order is ready for closing. The white copy carrying
any special notations is returned to the office where the blue copy is removed from the work-in - process file and forwarded to the tabulating department as authorization to close the accounting for the work order. The
white copy is retained for two or three months merely as a reference file
in the event a question is asked."
Besides the posting to work orders, the collected maintenance costs are posted
to some type of an "Equipment Record Card." Normally this involves the use of
a card for each item of equipment to which is posted, as a historical record, the
appropriate maintenance costs. If a work order is used, such posting may be
from the work order but, without a work order, the labor cards and material
requisition forms provide for the collection of the detailed information needed
for this posting. This case history card is most useful as source material on
maintenance costs of equipment and is used in reaching decisions on whether
or not to replace specific items. However, its greatest use is in the development
of preventive maintenance schedules to be described in another section of this
report. One description of the "Equipment Record Card ", illustrated in Exhibit
2, is as follows:
"This is a visible type record and is indexed by equipment numbers,
sub- indexed by location or operating center. It will be noted that this
record shows complete information and specifications of the unit. It also
shows date of acquisition, original cost, service requirements or rating
and, if it is a part of a composite equipment group, the other units are
indicated. This is necessary to allow group inspections under the preventive maintenance program. The card provides for recording all maintenance costs and when those costs recur too often and in a total which is
out of proportion to the units cost, age or service, it signals the need for
special study or replacement case survey. The cards also provide for location changes so that the unit's history will follow the original card.
"Standard inspection and lubrication procedural manuals are referred
to by code. Inspectors are trained to follow the procedure and have access
to manuals to keep procedures current. Inspectors are trained to note
places where special maintenance is needed and their reports become a
source for initiating the planning of work to be done and the ultimate
issue of a maintenance work order. Lubrication and inspections are
handled by the fixed house mechanical crew and is undertaken on receiving inspection cards from engineering. The equipment record provides
for signaling frequency of lubrication and inspection with a third signal
being set for dates when the work should be completed and card returned
to file."

Reports Rendered
Underlying the collection of maintenance costs and the establishment of basic
records for collecting such costs is the assumption that such information is useful in financial reporting and in rendering reports to management. The various
types of reports used by the companies reported upon precludes an attempt to
(13)
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generalize as to the nature of current practice in this respect. However, it seems
desirable to list and explain some of the reports in use.
One company set up a separate property accounting section to accumulate
and report information relative to maintenance costs and performance. It may
be of interest to note the types of reports which are rendered by this group of
specialists.
"The reports prepared by the property accounting section include the
following:
1. Maintenance Hours Worked
2. Maintenance Work Load
3. Maintenance Performance on Completed Work
4. Equipment Down for Repair
5. Maintenance Expense to Date
6. Machine Repair Report
"The Maintenance Hours Worked report is prepared daily, with copies
to the plant engineer and to each craft foreman. It shows by craft the
number of hours spent on standard order work (except idle time), regular
order work, emergency work, and idle time. Overtime hours are also
shown, and the percentage of overtime, idle, and emergency work orders
are shown. A monthly report in this form, sent to the same individuals,
and to the plant superintendent as well, shows monthly and year to date
totals. This report is the primary operations control report and is
watched closely by our maintenance people. The percentage figures on
overtime, idle time, and emergency work are warning flags for action.
Reporting figures on the six crafts to each craft foreman has fostered a
friendly spirit of competition among the crafts for improvement of performance.
"The Maintenance Work Load report shows for each craft the work
load for the coming week and the total load scheduled for the three week
period beyond the coming week. This report is used by the plant engineer to plan ahead for overtime, shift changes, and for increases or decreases in manpower. It is also effective in maintaining high employee
morale. The work load information enables supervision to distribute
work more evenly and provides advance notice of working conditions.
Employees are more convinced of both the efficiency and fairness of man.
agement.
"The Maintenance Performance on Completed Work report is prepared weekly, with a summary report showing year to date figures prepared every three months. Distribution is to the plant superintendent,
plant maintenance engineer, and each craft foreman. This report shows
the ratio of actual to estimated hours on standing order, regular order,
and emergency order work. The report is used as a gauge of efficiency,
and as a basis for further investigation of craft performance.
"The Equipment Down for Repairs report is an abstract form, a
machine idle time report, prepared daily by production foreman. Idle
time caused by equipment down for repair is listed by machine and department and reported to the plant engineer.
(16)

"The Maintenance Expense to Date report is submitted monthly to
the plant superintendent and the plant engineer. It shows total maintenance expense, as divided into building maintenance and equipment maintenance, and costs per plant productive hour and per dollar capital assets,
comparing forecasted, actual, and previous year's costs.
"The final control report is called a Machine Repair Report. Its purpose is to disclose excessive repair costs by machine. It is prepared
monthly for submission to the plant engineer. It lists monthly expense
charges which have increased yearly costs beyond an established base
ratio to machine costs. This base ratio varies with different types of machines and is determined by the plant engineer."
Of the fifty -eight descriptions of company practice in the handling of maintenance costs, no two used identical reporting systems. In part, this is attributable to different types of work, but it reflects also divergent opinion as to the
most appropriate types of reports. However, there is a tendency for agreement
on the need for budget comparison reports. Some type of this report is used
widely. In some instances, the comparison of actual costs with the budget is
prepared weekly but monthly reports are more common. Normally, this report
provides for the classification of maintenance costs by departments, by jobs, and
by accounts. However, even in this area, there exists considerable variation as to
what should be compared and how the comparison should be made. The following statements from the reports on company practice are somewhat representative of the various forms in which the budget comparisons are made.
One comparison in terms of jobs is described in the following manner.
"Each month a report is made of completions and jobs in process,
showing by operating centers the budget amount, short description of
work order, the labor, material and burden costs and percent completed.
... This gives an adequate picture of the progress of actual against original budget. Also shown is the amount of maintenance cost absorbed to
date in each operating center. Therefore, we have the total budget, the
amount expended to date, the budgeted balance estimated to be spent and
the amounts absorbed against production."
Another description of company practice brought out the budgetary comparison in terms of accounts, as follows:
"The accounting department prepares a weekly budget by account classification. Each week the actual costs are compared to the week's budgeted
amount. From a study of the above results, the factory manager and the
plant engineer are able to determine whether certain services provided
to the production department are within budget or if certain planned
projects are on schedule."
Other suggestions for the budget comparison report include support for a
flexible budget and the need for frequent adjustments of the budget. One company's recognition of the need for flexibility and application of budgetary comparison along responsibility lines is revealed in the following statement.
"Even though the maintenance budget must be considered flexible to
allow for unusual expenditure that cannot be anticipated and for fluctuations in productive activity, the report serves both as a control of ex(17)

penditures made throughout the year and as a basis of comparison of
budget with costs actually incurred. The budget report, which is furnished to the department head at the end of each month, shows him the
budgeted figure for the month for each one of his department expense accounts and the corresponding actual cost for those same expense items.
Too, it furnishes him with accumulated standard and actual costs for the
year to date for these same cost groups."
Exhibits 3 and 4 are representative of budget comparison report and reveal
accounts which may be used in collecting maintenance costs.
COMPANY
BUDGET DEP ORT
Di vi s i on

Manufactdrtng

Department

Maintenance

November

Account

Actual

Budget

Year to Date
Over
(Under)
B_ udret

Actual

Budget

Ov er
(Under)
Budget

Supervision
Clerical Labor
Gen. Service Labor
Employee Benefits
supplies
Tools
Welding Rod
Gas , Oil and Greas e
Paint
Bldg#. t Grounds Labor
Mach. an d El s a Maint.
Compens ation P ayments
Mis cellaneous Expens es
Total

EXHIBIT 3
The extent of the area upon which maintenance reports are issued varies from
company to company as does the degree of detail on which reports are rendered.
This indicates that any description of practice can be little more than a rough
outline. The preceding discussions on budget reports and the detailed reports
used by one company do provide this general outline. However, there are several
other significant reports which should be included in any description of practice
in reporting on maintenance costs. They are of limited applicability but do reflect the practice of some companies, as follows:
1. Among companies where standard costs, in contrast to engineering
job cost estimates, are used, the practice of weekly and monthly reporting of actual and standards by jobs and craft labor is noticeable.
2. The practice of preparing progress reports on major jobs is rather
common. Normally, this type of report indicates the total costs expended to date on the job, the estimated time of completion, and an
estimate of additional cost requirements. Exhibit 5 illustrates this type
of report.
3. Some firms issue a daily analysis of maintenance hours worked ar.
(18)

Standing Expense Orders

Dept..

General Maintenance
(In Dollars)

r..__ -.,. n

—th

Year to Date

(Over)
Actual Std. Under
2000 1500
400 400
800 850

(500)
-050

Labor
20.01 Overtime
20 -05 Night Bonus
20 -18 Misc. Maint.
20.191 Fire Brigade
20 -265 Maint. Supp. Salvage
20.613 Floor Repair
20 -621 Superstruct. Rep.
20.634 Roof Repair
20 -642 Power Trans. Rep.
20.651 Heat System Rep.
20.665 Fire Protec. Rep.
20 -674 Plumbing Rep.
20.682 Comp. Air & Gas Rep.
20 -698 Lighting Rep.
20 -705 Maint. Mach. Rep.
20 -771 Misc. Equip. Rep.
20 -783 Fixed Conveyor Rep.
Total Labor
Total M & L
Total Prod. Units
Cost per Prod. Unit

Actual Std.

(Over)
Under

4000 3200
700 750
2000 2000

(800)
50
-0-

EXHIBIT 4
PROGRESS REPORT
Date.....................

Description
Rebuild
Lathe #5064

S4-5B Repair Truck
S4-6Y Purchase
New Machine

500
150
2,000

Capital Expense Total
$

S4-3X

Expenditures to Date
Auth.
Amt.
$

Auth.
Exp.
No.

250 $ —
—

100

2,000

—

$

Avail
for Comp.
Com. Date

250 $250 5 -30 -55
100
2,000

50 5 -10 -55
-0-

ORDERS CLOSED TO DATE 50,000 40,000 8,000 48,000 - 0 $52,650 $42,250 $8,100 $50,350 $350
TOTAL
EXHIBIT 5
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6.12 -55
—
—

ranged in such form as to indicate the nature of the maintenance activity for the day.
4. Comparative maintenance costs are reported by periods of time
(monthly and quarterly, primarily) to indicate the trend of maintenance costs.
5. A few firms use charts to indicate the relationship of maintenance
costs to different types of fixed assets and to various degrees of productive activity.
In one company there is prepared for each shift foreman a report of Machine Down Time Hours by Major Causes. This report lists machines by number, reports actual and standard running time and provides columns for reporting down time losses due to—
Maintenance

Dies

Production Control

Machine Repair
Pipe fitter
Millwright
Electrician
Trim press
Conveyor
Furnace

Repair
Set up
Warm up
Grind
Total

No stock
All other
Total
AU Other
No schedule
No crew
Miscellaneous
Total

The use of this report is described as follows:
"A shift report is prepared for the foreman as a record of the down
time daily, by major cause, and can then be used for reference purposes.
The information from the shift report is charted by type of equipment
and major down time cause to note the trend and need for improvement
by the various types of equipment. A running time objective is established also for each type of equipment and the chart shows the relationship of the actual run time to the objective.
"All maintenance time is kept on tabulating cards which are processed and a report prepared for distribution on a daily basis. The report
is available the day following the actual and indicates the following:
1.
2.
3.
4.
5.
6.
7.

Department charged
Machine number
Actual hours
Amount
Employee's clock number
Account number charged
Shift worked

"The foreman uses this report to determine the operating cost of his
department and to judge the efficiency of the maintenance personnel while
working in his department. The rapidity with which the report is pre(20)

pared enables him to follow up with the maintenance department those
items which might indicate that excessive time is being spent which is
being charged against his budget. Knowing the cost of his repair bill
also enables him to plan the operation of his department to meet his
budget by reducing the amount of his unknown expenditures. We feel
that it is important that a foreman know the cost of operating his department. Having this type of information available permits him to plan
whether the proper move is a minor repair to eliminate a repetitive cause
or whether a major repair is required.
"A monthly report is prepared by the accounting department, listing
each individual machine, the total amount spent for maintenance for the
month and year to date. This report is used by the plant engineer to determine the machines accumulating excessive maintenance cost to keep
them in operation, so that consideration can be given to replacing them
or through investigation determine whether or not they should be completely overhauled. It is valuable also to be able to determine what types
of machines should be purchased when additional machines are required.
We have used the information for setting budgets and for determining
cost savings of alternate processing plans proposed by the production
engineer."
By way of summary, to the extent that such is possible, maintenance reports
serve the function of aiding in the planning, control, and measurement of income.
Different reports are issued to various levels of management and the appropriate
report to any one individual will depend upon his organizational duties. However, provision is made by many of the companies to provide both long -run
(yearly or longer) and short -run (weekly) planning, to direct maintenance activity currently (scheduling), and to provide feed -back reports suggesting the
need for better planning or control activities. Variation in these latter reports is
especially noticeable.
PREVENTIVE MAINTENANCE PROCEDURES
Possibly the most significant development described by the reports of practice is the attention directed by companies to the planning of maintenance work.
Such effort is directed in two ways. First, there is an attempt to classify maintenance work as repetitive routine work or as of a breakdown nature in order
to schedule the repetitive routine work well in advance. The second direction to
which effort is being applied is toward the reduction of emergency repairs by
devgloping a program of preventive maintenance. Technically, it may be said
thatImanagements have become maintenance minded rather than repair minded,
for repair implies a restoration of a breakdown whereas maintenance suggests
the maintenance of equipment in such shape that breakdown does not take place.
Preventive maintenance is a process of eliminating emergency repairs. It
involves those processes whereby information is collected so that a schedule of
maintenance can be developed which will prevent breakdowns. The advantages
of replacing emergency repairs with maintenance schedules are (1) it allows for
systematic planning of maintenance work and (2) it eliminate the operating
losses resulting when machines are idle. In its best application, preventive maintenance may even allow a firm to reduce its investment in fixed assets. This ex(21)

perience is reported by a company previously subject to an excessive amount of
downtime. Further, a preventive maintenance program is a desirable employee
morale factor in that it provides regular hours of work and assures stability of
employment over a period of time.
The normal process by which preventive maintenance schedules are devel.
oped involves a study of the case history of each item of equipment. This history
is available in the equipment record cards. Such an examination often reveals
repetitive repairs which take place at somewhat regular intervals. Parts replace.
ments, as illustrated by the replacement of electric light bulbs according to their
statistically determined life, lend themselves especially to this type of maintenance.
Once the regularity of a repair is known, it becomes possible to set up a schedule
of preventive maintenance work which will eliminate or reduce repairs due to
breakdowns.
The developed schedules are recorded on cards as permanent records. The
handling of schedule record cards varies. In some cases they are filed in a visible
type record or under a tickler file system to indicate the dates maintenance is
needed. In other cases, they are reviewed constantly and tagged for work as soon
as the appropriate type of labor becomes available. Some firms keep such preventive maintenance schedules on the back of the equipment record card and let
the card serve both as a case history card and a work order.
Supplemental to the case history studies as a means of developing preventive
maintenance work are inspection reports. Such report require constant inspection
of company equipment to indicate where and when maintenance work will be
needed. Some firms develop schedules for inspections by reviewing case histories
on the equipment record card to determine the frequency with which breakdowns take place. Inspections are then scheduled prior to the time of normal
breakdown. This process of scheduling inspections enables a firm to reduce inspection costs and permits inspection at convenient times and thus minimizes
equipment downtime costs. Normally, engineering personnel are used for the
inspection function but in some cases it is performed by supervisors. The resulting inspection reports provide for the scheduling of maintenance in such
fashion and at such time as to reduce repair costs. Some companies develop a
schedule for preventive maintenance by requiring reports from operating personnel on equipment wear. This process is controlled by holding the operators
and supervisor responsible for repair costs. One company requires operating
personnel to report daily on equipment needs for maintenance. Some firms follow up operating personnel reports with inspection reports to determine the
extent and nature of the maintenance needed and to assign a priority rating to
the work.
Other sources of information in developing preventive maintenance schedules are equipment manufacturers, maintenance employees (who while making
one repair or maintenance are encouraged to report other probable needs), and
competitors.
The establishment of a preventive maintenance program normally results in
an increase in paper work and costs. However, several practice descriptions indicate that the savings due to a reduction of idle equipment time more than off.
sets the additional costs and has other advantages. For example, one company
called attention to better customer relations resulting from the stability of operating capacity afforded by preventive maintenance. The development of a pre(22)

ventive maintenance program and a contrast with previous work is outlined in
one practice description, as follows:
"Preventive maintenance was the last think that anyone thought of.
Our maintenance men were too busy keeping buildings and equipment in
a state of repair to worry too much about preventing the breakdown of
the same equipment. There were no written work orders. The men at
the end of the day filled out time sheets showing the number of hours
spent in each department.
"Repair costs were kept by the job or by the department charged for
the repair. No costs were kept by type of equipment. No records were
kept of the number of hours needed to do each class of repair. Because
the condition of the equipment was not known, we had to carry a large
inventory of spare parts `just in case of a breakdown! There was no
periodic inspection procedure on critical electrical equipment. No one
knew how long it would go before a breakdown. Jobs were scheduled
hourly as repair orders or telephone calls were received, and men were
often reassigned during the day. The maintenance supervision spent a
major part of their time allocating men and equipment. There was no
time for planning. No advance estimating was done on a job. The final
cost was computed and never measured against what it should have cost.
There was no program of lubrication. Each department got along as well
as it could. Operating departments reported breakdowns as they occurred
with no written repair orders and heads of these departments spent a
good deal of time trying to get the maintenance done.
"Because of this type of maintenance operation, maintenance costs
soared well above the amount allotted on the repair budget. Each year
the budget would be set to meet the actual cost of repairs of the previous
year, but at the end of the new budget year, actual repairs would be well
in advance of the budget.
"Last year a young engineer was placed in charge of the maintenance
department. This man had had a formal business engineering training
and had an appreciation for accounting systems and a good understanding of just what type of organization was needed in the maintenance department. He attended a preventive maintenance course to give him
some idea of where to start. After comparing several systems of different companies, a card system of preventive maintenance control was decided upon. This preventive maintenance control system consisted of
three master cards. The first card was the master machine maintenance
record on which was entered the name, serial number, date of installation,
the vendor, the model number, and the account to which the piece of
equipment was charged, and the cost of the machine plus installation. On
electrical equipment cards there was also a section for the type of equip.
ment, make, serial number, voltage, phase, amperage, horsepower, rpm,
drive, circuit, and the date installed.
"These cards were filed in a visible card cabinet purchased for this
use. The cards were filed by class of equipment, such as: motors, pumps,
switches, or type of machine, as set up by the maintenance engineers. The
upper portion of the card contained a record of inspection for the life
(23)

of the equipment. In these columns the maintenance engineer would
insert the time intervals needed between inspection dates.
"The second card was a record of the work actually performed on
a piece of equipment. This card carried a description of the piece, the
department in which the machine was located, number on the machine,
model, manufacturer, and serial number. There were columns for the
date of inspection, the mechanic who made the inspection, the work to
be performed on the machine, also a remarks column to show that repair
work was approved by the maintenance foreman and the date of the next
inspection.
"When the master card signaled that this piece of equipment was
due for inspection, the maintenance engineer removed the card just described and immediately scheduled the work to be done on his work
schedule. This card remained in the open file until the work was performed and inspected and then was returned to the master file to await
the next inspection.
"The third card consisted of maintenance repair and replacement
record on which were shown several columns. These columns contained
the date of the repair, the mechanic performing the repair, a description
of the repairs and replacements that were made, the number of hours
taken to make the repair, the cost of the repair, and the department for
which the work was performed. The name of the type of equipment was
shown at the top of the card and it was filed by type of equipment. This
card was maintained for the life of the equipment and at any period
showed the cumulative cost of keeping the machine in repair and also
served as a warning to the maintenance foreman when the repairs became excessive or breakdowns became too numerous.
"Under the maintenance program, the maintenance engineer acts
as program administrator with a clerk to assist in the scheduling, expediting and recording. A good set of records is required which, in our
case, included the three cards described above."
Because the role of inspection is the center of any preventive maintenance
schedule, it is essential that the process be well organized. In actual practice
there may be many reasons why a machine inspection cannot be completed on
the scheduled day. To provide for this, notice of preventive inspection, including
names, locations, numbers of machines, kinds of inspection and dates of inspection, is sent to each operating foreman at the beginning of the month. This
allows foremen to plan work loads in advance and to mutually rearrange maintenance schedules where necessary.
The results of the inspections are made known by reports to the foremen.
These reports may reveal such things as spindle eccentricity in certain machines.
Foremen find such reports useful in assigning jobs of varying tolerances to the
proper machines. The results may well be less scrap, easier set-ups and a more
efficient distribution of machine load.
Many variations from the above type of inspection routine are in evidence,
some companies using a master service control record from which individual
service requirement cards are placed in each machine where the operating men
can see them daily. Others use schedule boards which provide a visible record
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of work to be done, the craft worker assigned to the work order and the estimated hours required for the job.

ORGANIZATION OF THE MAINTENANCE FUNCTION
A considerable amount of variation is in evidence with respect to the actual
form of organization of the maintenance function. The size of the organization
and the physical characteristics of the plant and equipment make it necessary
to tailor the organization to meet specific company needs. Examples are in evidence of highly centralized maintenance organizations where initiative and responsibility for maintenance are placed in the hands of a maintenance supervisor
or a maintenance engineer. Functions included by one company in this centralized
department are the following:
1. Planning and scheduling
2. Preventive maintenance
3. Performance analysis
4. Stores control
5. Methods
6. Segregation of craft and shop expenses
To provide the records to fill the needs of the centralized maintenance de.
partment a property accounting section has been set up in one company. It
consists of three clerks in the cost department who accumulate and report information relative to maintenance costs and performance. The section is
responsible for:
1. Maintaining a detail card record file of all plant properties, showing
purchase costs, depreciation charges, and specifications and operating
characteristics of equipment.
2. Maintaining a detailed history of repair on individual items of equip.
ment.
3. Numbering of all equipment and accounting for all machine movement.
4. Posting of all work order charges.
5. Issuance of all special accounting reports on maintenance performance.
In companies which have grown too large for a single overall maintenance
department but still favor centralization of the functions of maintenance, the
plant has been divided into smaller areas having a superintendent in charge of
each area. An extra labor force and a centralized machine shop is maintained
in one case. This machine shop labor force provides a general manpower pool
which can be called on in emergencies.
In another company the plant engineering or maintenance department is a
segment of the administrative services division responsible directly to general
management. With respect to special construction and rearrangement jobs, it
is responsible for either completing them itself or contracting them to low bid.
ding outside contractors.
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In other companies maintenance cost has been considered primarily a responsibility of production management. The departmental budget under these
conditions contains a predetermined amount to be spent for maintenance of
equipment in each department and the manager of the department is held responsible for the operating condition of his equipment. Under these circumstances the initial need for maintenance is determined by each departmental'
supervisor on the basis of his own needs. It is then up to the maintenance de•
partment or the general factory superintendent to co- ordinate the departmental
schedule.
In another company the repair function is separated from the maintenance
function. By so doing the repair group serves as a check on the effectiveness of
the maintenance group for an increase of repair costs means that maintenance
may not be adequate. With this check, the maintenance group tends to be more
thorough in its effort, extending its work to instruction to operators and providing recommendations as to improved machine design. Other organizational
segregations are made for a variety of tasks such as low cost repetitive jobs,
rehabilitation or major overhaul, installation, construction, rearrangement, emergency repair, routine and others.

SUMMARY
In this report, the problem of maintenance has been treated in three parts.
One part his indicated the practices of companies in reducing the amount of repair work and the establishment of a systematic approach to smoothing out
maintenance work to enable better planning and control of the work to
be done. The second part, dealing with preventive maintenance, has revealed
certain procedures and methods used in reducing the costs of maintenance, aside
or in addition to the most suitable scheduling of the work. As a third part, organization of the maintenance function has also been briefly considered. This
is a subject of considerable interest —both the place of the maintenance function in the overall organization and its internal organization as well. Unfortunately, the fifty -eight descriptions do not provide sufficient information to
allow this very desirable aspect of maintenance to be fully covered.
Several reports indicate the need for a good organization, and there is evidence
throughout of a tendency toward the establishment of a centralized maintenance
department. There is also considerable support for the view that maintenance
should be tied closely to engineering. However, as noted previously, a few large
companies suggest the use of divisional maintenance groups directly responsible
to a plant or department superintendent. But it is signal that almost all compa.
nies indicate the need for supervision of maintenance work.
It is apparent from the practice descriptions that most interest in maintenance
is directed toward the development of a process of planning maintenance, with
special emphasis on the development of a preventive maintenance program. It is
also apparent, as a result of this process, that most companies are expanding
rather than reducing the paper work involved in controlling maintenance. Few
simplifications of paper work are suggested. Also, there is some enthusiasm
expressed by those firms which have developed a planning process for maintenance. Quite a number of companies have quite recently installed the planning
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process and are expecting desirable results but could not comment on the sucems
of the development.
Two conditions appear to be responsible for this progressive development
in the maintenance area:
(1) The increased use of mechanical equipment and the resulting need
for maintenance has increased maintenance cost to the point where
it has become large enough to warrant special treatment.
(2) Increased competition, in the sense that every company has become
acutely conscious of the need of reducing operating costs overall
if a competitive position in the industry is to be maintained, coupled
with high downtime costs, necessitate more attention to maintenance
costs.
From a record keeping point of view this increased emphasis is most evident in the development of case history cards for each item of equipment and
the expansion of the work order into a cost collection instrument. In the report.
ing area the change has resulted in an increase in the number and types of reports rendered. However, there appears, as yet, no crystalization of the types
and forms of reports which should be used. Different companies used different
reporting systems. In the control area, the development of methods for assign.
ing responsibility for maintenance appears to be the development of most significance. The use of a budget, classified both by responsibility and by item of
expenditure, with which actual costs are compared, typifies this process. Moreover, a few firms are endeavoring to expand this process by establishing standards to separate the maintenance costs attributable to the performance of the
maintenance work and that chargeable to operating personnel for having caused
the maintenance. Presumably more will be done in this area in the future.
Another area in which there appears to be a budding interest is in the
application of statistical techniques for the development of a preventive maintenance program. As has been indicated, some work has already been done in
this area. However, the effort is ever toward the complete elimination of emergency repairs. The idea seems to be that through statistical methods it should
be possible to develop a preventive maintenance program correlated to the age of
machines in such a manner that preventive maintenance will always be applied,
up to the point where the statistical analyses indicate replacement is desirable.
One observation worthy of comment derived from the fifty -eight descriptions
of company practice is the interest of top management in maintenance and the
implied assumption that accounting is the mechanism by which control of main.
tenance is to be accomplished. One report refers to the maintenance problem
as the most pressing of current accounting problems. Several indicate that man.
agement desires more and more information on this subject.
Overall, there is evidence that considerable progress is being made by accounting in controlling maintenance. The evidence also suggests that much can
be done. However, there seems to be an undercurrent of thought suggesting that
still more needs to be done.
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