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PR O B L EM S I N T EX T IL E C O ST S
four or five years ago I wrote an article for a technical
SOME
magazine in which I stated that while the textile industry
was second to none in the development and utilization of modern
machinery and manufacturing devices, it has always been very
backward in adopting new ideas of cost accounting and management methods. For these statements I was rather roundly criticized by many textile executives who called to my attention their
own methods of cost accounting, which they felt were quite efficient. I feet that the same statement is true today, and it would
also be entirely in order to add that poor merchandising methods
are just as prevalent in the industry as are obsolete cost accounting
methods. However, I am not here to discuss the matter of merchandising in this industry, although it certainly is a problem of
very vital importance, and particularly so at the present time.
Predetermined or Standard Costs. I have been frequently told
by textile mill executives that while so- called modern cost accounting methods probably are entirely feasible in some industries, they
are not applicable to the usual textile mill, due to the very complicated and unusual problems encountered. Unquestionably the textile industry, both the cotton and woolen divisions, possess many
intricate problems that cannot be satisfactorily cared for through
the use of conventional methods of cost tabulation or accumulation.
As a matter of fact, cost accounting to be successful in the textile
industry must absolutely be developed as the result of conditions
found to exist in this industry, and not based upon orthodox
methods. In the first place in most mills the old -time plan of
collecting order costs cannot be used in anything approaching a
practical way. In reality there are very few lines of industry
today in which order costs or job costs are of very great value,
due to the fact that the results are historical, and are developed
after the work is completed, and when it is entirely too late to
remedy any excessive cost or other weak points that might have
been located. Particularly in the textile industry is it usually
impractical to use order costs, inasmuch as the product changes
so very materially in the process of manufacture. Take for example a woolen mill that makes overcoat cloths. We start with
901

March 15, 1929

N. A. C. A.Bulletin

raw wool, raw cotton and possibly some shoddy as our basic materials. Large batches of these materials are laid out and run
through the mix picker preparatory to going to the carding machines. This material is then carded and up to this point can
be used in a great many different fabrics, so that there is absolutely no relationship existing between this material that has
already had a substantial amount of labor performed on it and
any particular finished cloth manufacturing order. From the
cards, the material is sent to the spinning department and here we
have a definite product that can either be sold as yarn or delivered
to the cloth manufacturing departments for subsequent manufacturing. Perhaps in developing the type of cloth to be manufactured, some of the yarn will have been made in the mill, while
some may have been purchased. Also some of the yarn may
have been dyed as yarn, some may have been dyed as raw stock,
while yet again some of the yarn may not have been dyed at all;
with the result that quite a complicated cost problem is involved
if conventional methods of cost tabulation are resorted to. To
overcome these obvious defects, it has been found absolutely
essential to use standard or pre- determined costs. Under this
plan the cost of any fabric is known at all times. In fact when
an order is taken for any particular fabric, even though it may
be somewhat different from fabrics that have been manufactured
before, it is possible to accurately calculate the cost of the fabric
before the work is placed in process of manufacture. There has
been a great deal of confusion in the minds of many as to just what
standard or pre- determined costs represent. In fact it has been
frequently stated that there is no difference between old- fashioned
estimates and modern standard costs. There is, however, no comparison between these two methods, since the old- fashioned estimates were simply guesses as to wha t a fabric would probably
cost, based on some past records, while modern methods of standard costs are actual pre- determined standards, not based on what
the plant has done but on what the plant should do in the f uture.
This distinction is extremely important. Old- fashioned cost tabulations considered the actual time taken to make a fabric as representative of the real cost of the fabric. Modern methods of
cost engineering do not regard the actual time taken as the real
cost at all. Modern cost engineering methods determine the time
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that should be taken to perform the job and calculate the cost
accordingly and any variations from these standards are not considered as costs at all, but as gains or losses as the result of manufacturing efficiency or inefficiency, as the case may be. Old fashioned methods of cost accounting merely develop a history
of the progress of each individual job through the process of
manufacture, while modern cost engineering methods determine
what the cost should be, also the actual variations found to exist
between the standard and the final results, also the reason for any
variations. In other words, the management can at all times
intelligently take new business based on accurate predetermined
costs, and can also keep in touch with manufacturing conditions
in the plant, due to the fact that the cost plan very definitely
reflects at all times the amounts by which the predetermined costs
are not realized and the reasons for such variations.

Material Cost. The material cost in a textile mill is a matter
that is reasonably easily determined, as it is simply the result of
calculation. In fact, I have very seldom found a textile mill organization of any importance that could not quite accurately calculate
the material cost of its products. Many mills do, however, obtain
very incorrect material costs because of the attempt to combine the
cost of too many kinds of fabrics in a single unit. Raw cotton
costs are also very frequently erroneously calculated. In reality
this phase of the cost plan presents a considerable problem in many
instances, due to the very prevalent practice of dealing in "futures ".
If only "spot" cotton were used, the procedure would be the
same as that followed with any other raw material. Since therefore the raw cotton actual cost is so often an indefinite factor at
the time the cotton is used, it becomes necessary to devise a simple
and yet accurate means of calculating this elusive and important
cost element. As a result of experience, coupled with a study
of the trend of the cotton market, standard cotton costs should
be developed. These standard cotton costs will be used in calculating the cost of products manufactured. They will also be
used in pricing the cotton placed in process of manufacture each
month.. Having developed standard cotton costs to use in cost
calculation, it becomes essential to control these standards in order
that the actual results may be constantly known. To accomplish
903

N. A. C. A. Bulletin

March 15, 1929

this objective, the following controlling account entries are made
in the general ledger:
i.

2.

Cotton Cost Variations
Debit
Accounts Payable
Credit
Cotton purchased at actual purchase price
Cotton
Debit
Cotton Cost Variations
Credit
With cotton purchased and priced at standard prices.

3. Work in Process
Debit
Cotton
Credit
With cotton consumed during the month priced at standard
prices.
The effect of this procedure will be as follows:—Cotton cost
variations account will show the profit or loss on cotton purchasing or in other words, the variations found to exist between actual
cotton costs and the standard prices used. Cotton account will
show the inventory of raw cotton on hand at all times.
In this way all cotton costs subsequent to and including the
Cotton account are maintained on the basis of the standards, hence
all results will be on a consistently correct basis. Furthermore
the results of cotton purchasing are always known.
Labor Cost. Development of the labor cost is much more difficult than is the calculation of costs for material. This is due to
the fact that so many of the operations are entirely mechanical
and depend on machines to perform the work, while the operators
tending the machines simply aid in obtaining the result instead
of being the main producing factors. In the carding room, for
example, it would be practically an impossibility to obtain actual
labor costs on individual jobs, due to the very nature of the operation performed. The same holds true in the picker room and in
the wet finishing, as well as many additional operations in various
mills. Instead therefore of trying to obtain reports from the men
as to jobs on which their time was spent, it is much more feasible
to obtain the machine time spent on the different classes of work
and then spread the time of the operatives accordingly.
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A very satisfactory daily carding report is shown in Form i .
A daily spinner's report is set forth in Form 2. In For m 3 i s
reflected a coupon time card to be used only in those departments
or on those jobs of a non - machine nature. The arrangement of
this card will be found of distinct advantage in tabulating and
filing in addition to being extremely simple for the workmen to use.
In the carding room the number of hours each machine operates
on certain classes of work is tabulated, let us say, for a week.
At the end of the week the direct labor payroll for the room is
spread to the various classes of work in proportion to these machine operating hours. Since the production by classes of work by
machines is also tabulated, the resulting labor cost is very accurately and easily developed. This is just one illustration of the way in
which modern management cost methods proceeds in the developing of labor costs in the textile industry, and it will readily be
seen that this method will result in very feasible and accurate
costs with an absolute minimum of shop reports or office clerical
detail. In other words, on ever machine operation the machine is
treated as the producing factor, while the operative is treated from
a cost standpoint as a contributing element to the result, rather
than as the main producing element. In some departments it will
be perfectly possible and practical to obtain costs as the result of
keeping track of the time spent by operatives on the jobs performed, but this plan should only be used in those departments
or on those operations in which the work is entirely of a nun machine nature. In all departments where the machine is the
main producing cement it will be found much more feasible to
obtain labor costs as the result of tabulations by machines rather
than by men.
Burden Costs. We now come to the subject of overhead expense or burden, which probably is the cause of more confusion
in the minds of many manufacturers than all other cost elements
combined. Much has been written and spoken on this subject
The tendency usually seems to be to treat the burden element as
one that is extremely complicated and difficult to apply, when as 3
matter of fact, in my opinion, the burden is really the easiest of
all of 'the cost elements to accurately apply and control. This
must be essentially true if the proper plan of burden development,
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application and proof is in operation. The first requisite in the
matter of burden development and application is to work out the
plan of procedure. We are told in many text books on the subject
that we can use one of several methods of burden application, such
for example, as the machine hour rate, the percentage on labor
rate, the man hour rate, etc., and we are told that the machine
hour rate is the most accurate, but the most difficult to apply,
while the percentage on labor rate is the easiest to apply but rather
less accurate in results. Whether or not the burden results are
accurate is not so much a matter of the method of application.
The main reason why so many plants have had trouble in applying
burden accurately is that the principles underlying the development of the burden as well as its application to costs were unsound. The most important point of all, of course,
to be
absolutely sure that all of the expense is being absorbed in costs
and this naturally requires not only an accurate method of burden
application, but also a constant accounting control and proof of
the amount of burden applied as compared with the actual expense.
In a textile mill it is quite essential to apply burden to costs by
manufacturing departments or centers of burden application
rather than the easier method of using a single burden rate for
the entire plant. The first step, therefore, in the burden development is to set up a standardized burden budget by departments
or centers. Having obtained the total amount of burden to be
absorbed, the next step is to decide on the method of applying
this burden to costs, and right here is a place in which the plan
of pre - determined or standard costs shows up to excellent advantage. In spreading the labor cost in the different departments,
it will be recalled that the machine rather than the man is considered as the producing factor and standard hourly labor costs
are as a result developed. Therefore the same standard hourly
rates are used as the units in distributing burden to costs by
burden application centers. It is therefore seen that although
the labor enters into the development of the burden application
basis, yet in reality the result is to distribute the burden on the
basis of standardized machine hours or in those departments
that are non - machine departments, on the basis of standardized
hourly labor rates. In this way, due to application of pre- determined cost methods, the objections so often raised regarding many
908
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former methods of burden application entirely disappear, inasmuch
as, since the labor rates are standardized and the burden is standardized, the result is to consistently and accurately apply expense
to costs in the different departments or burden application centers.

Dyestuffs Costs. Dyestuffs are unquestionably a part of the
material cost and should not be applied as part of the burden or
on the basis of a flat unit rate as is so f requently done. The cost
of the different dyestuffs used varies to a considerable extent, and
in the case of a highly competitive market the incorrect dyestuffs
cost may result in the turning down of business that really carries
a profit. The mere fact that it is somewhat difficult to definitely
determine the correct dyestuffs cost according to fabrics should
not in any way be considered a reason for incorrectly costing this
important element. When standards have been determined they
will be used in the cost results and controlled and proved through
the financial books of account.
Waste. One of the most important problems incident to cost
accounting in a textile mill is the factor of waste. It has been
my privilege to have access to the accounting and cost methods in
many representative mills in different parts of the country, and
it is very seldom that the waste factor is adequately provided for
in the cost accounting. It seems to me that this failure to adequately care for this most important cost element is due to the
attempt to treat waste in general terms rather than specifically by
product classes by waste producing centers. In order to properly
care for this element, it is first necessary to analyze the mill to
determine at what points waste is made, as well as the kind of
waste. With this analytical work completed, the next step is to
determine a method of waste application to costs, as well as a
definite plan of actual control of these applications. The practice
in many mills of collecting the waste and weighing it at frequent
intervals and as a result, checking the waste figures used in costs,
is not considered at all satisfactory. One reason for this is because
a great deal of the real waste that occurs cannot be seen. As a
matter of fact it is the invisible waste that constitutes the real
reason why adequate waste control methods are so essential. To
start with, we have the result at both ends of the mill. For example, a definite amount of raw material is placed in the mill
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and clearly set forth as the material cost, either as mix material
or as non -mix material. On the other hand, we have the finished
cloth. We therefore know what we placed in the mill and what
was completed. The next step is to obtain the amount of the loss
and where it arose. This is accomplished by determining by
means of control records what the loss or shrinkage or the increase
in yardage has been between one division or section of waste
control and another department or section of waste control, with
the result that absolutely accurate waste records are obtained,
and the waste is correctly applied to costs and completely controlled through the financial books.
The Cost Sheet. Form 4 presents a cost sheet used as a means
of reflecting underwear costs. All items entered on this cost sheet
are costed at standard rates. Not only does this sheet set forth
the cost of the product, but it also provides the detail costs necessary to operate the control accounts, thus obtaining the very
valuable monthly proof of all cost elements.
Profit and Loss Statement. Important as the detail cost records
are, they do not attempt to fulfil their mission unless they are
adequately and completely tied into and controlled by the financial
books of account. In reality this idea of controlling the cost records by the financial books has probably been overplayed in the
last few years with the result that the underlying details have
been carried to an extent entirely out of proportion in many
instances to the results gained. When I speak of tying cost records into the financial books, I have not in mind the creation of
a lot of additional accounting detail. It is simply necessary to
arrange the accounts in a general ledger in a way that will classify
them in their proper divisions, such as, Assets, Liabilities, Income,
Deductions from Income, Cost of Sales, Manufacturing Expense,
Administrative and Selling Expense, and other income and expense. This arrangement provides for the easy tabulation and
preparation of monthly statements of operating that are of real
value to the executive in charting his future course. Inasmuch
as all sales are costed at pre- determined standard rates, the profit
earned on the basis of these standard rates is shown on the profit
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and loss statement. The profit is the amount that would have
been made had the pre- determined standards been met. Next on
the statement is inserted the variations found to exist between the
standard results and the actual results. These variations are
presented according to the different cost divisions, such as, material cost variations, labor cost variations, burden variations, and
waste variations. Adding or deducting these variations to or
from the standard profit, will result in presenting the actual profit
for the month. In this way the profit and loss statement very
clearly shows the profit that should have been made, the profit
that actually was made, and the reasons for the differences found
to exist. It is therefore easy to see that a profit and loss statement of this type is very different from the results shown under
older methods of cost accounting in which only the historical picture of the transaction is presented. With a plan of modern
pre- determined cost accounting and control in operation, it is
possible to keep a line on the operations of the business that the
textile executive cannot obtain in any other way, and certainly
not by means of orthodox methods of old -time cost accounting.
It seems to me that if the science of cost accounting is to
advance the way it should, it behooves the members of the cost
accounting profession to give more thought to the development
and application of cost methods to apply to changing industrial
conditions. There has been too much of a tendency to continue
the use of methods which have most satisfactorily served their
purpose, but which are becoming rather obsolete with changing
manufacturing ideas. The cost accountant must necessarily be
something of a trail blazer. It is up to him to educate the manufacturers to the real need of modern scientific methods of cost
accounting and cost engineering, and he must be prepared to
present something that will produce results in a practical and yet
simplified way. The day of the intricate detailed cost system has
passed, and it is well that it has passed, for there is no place in
industry today for the expense and details incident to old -time
methods of supposedly scientific cost accounting.
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THE ADVANTAGES OF RUNNING-MACHINEHOUR MEASUREMENTS
S subject of measuring machine - running -time has been a
T HIhobby
of mine for a number of years. It would give me no
small satisfaction if I could stir up a discussion here tonight in
regard to the various applications of the scheme which I am going
to set before you. I know there is a wide diversity of industries
represented here in this group of cost accountants of the Worcester
Chapter. As a frequent guest at your meetings recently, I have
found your discussions very interesting and profitable. Tonight
I am going to ask you to take up your time in the consideration
of something which has only as yet been subjected to laboratory
tests, and which, therefore, cannot be claimed to have the proven
practical merit of some of the commonly accepted wage systems.
It is only on account of what seems to me to be a number of
important advantages of obtaining continuous measurements of
machine running time that I can hope to arouse your interest.
I will name these advantages presently.
But, first, let me state the problem which has confronted me
in the past few years in the textile industry, and then you will
see why I have attempted an improvement on the usual piece -work
systems for machine tending. My introduction to the business
of rate - setting in a cotton mill some years ago very soon gave
me the impression, which I afterwards confirmed by time studies,
that where one operative tends a group of machines, the possible
variation in production is generally out of all proportion to the
variation in effort which is required of the operative. This is
especially noticeable in the tending of machines which are so far
automatic that they need little or no attention except when they
are stopped. What ha s th e producti ve capa city of a r unn ing
machine got to do with the minimizing of idle time for that machine? We make piece -rates on the basis of certain assumed
factors of machine speed, reasonable efficiency and expected output per machine cycle, all of which are utterly beyond the control
of the operative with the one exception of the efficiency factor.
In other words the operative is hired principally to control machine idleness. The most direct and definite reward for minimiz913
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ing the idle time must, therefore, be a wage that varies consistently
with the machine efficiency.
The difficulty which I have encountered in my efforts to determine machine efficiency is that the effective speed of the machine
for any period of time such as a day or a week cannot be accurately
fixed. Either belt slippage, or varying load on the motor or
varying power- factor will introduce uncertainties into the most
carefully tested speed records. Such speed variations will, of
course, cause variations in production even when the efficiency
is assumed to remain constant.
The running - machine -hour has nothing to do with the speed
of the machine. If, however, the speed is reasonably constant,
it is easy to establish a standard of productive output of a machine per running- machine -hour. By measuring the running time
accurately within a given period, such as a day or week, and by
obtaining for the same period the quantity produced this very
important ratio between running- machine -hours and production
can be established for the sake of having a convenient measuring
stick with which to compare results from time to time.
If we find differences in the quantities produced by a machine
in one hour of running time as compared with another hour of
running time, it is obvious that the speed is not constant, and we
know that the operative has nothing to do with this variation in
output. The management should, in all fairness, penalize itself
and not the operative for any such loss of production due to diminished speed below normal. The payment of a wage based on
running- machine -time will have just this effect. This is not a
one -sided bargain, either. It works both ways. If the output can
be increased by increasing the speed without loss in efficiency,
the benefit goes to the manufacturer, as it should, and the operative's earnings remain undisturbed without any change in the
rate per running - machine -hour.
Let me now enumerate some of the advantages of paying a
machine operative on the basis of the hours of running -time rather
than on the basis of production:
i. Wages can be stabilized.
2. Direct labor costs are reduced without cutting wages.
3. Production is speeded up by making the wages consistent
with the operative's effort.
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q. A "fool- proof" registration of efficiency is obtainable.
5. Rate fixing is simplified.
6. Payroll work is simplified.
7. Production control is simplified.
Stabilized Wages. Many of the wage incentives commonly
used in industry fail in their purpose because they do not provide
a definite reward for a definite accomplishment. The amount of
money in the weekly pay - envelope is too much dependent upon
variable factors over which the operative has no control. This
is illustrated in the occupation of a weaver. His time is largely
devoted to piecing up broken ends on looms that are stopped.
If he runs twenty looms, five percent of his maximum rate is lost
during the idleness of the one loom on which he is working. But
the speed of the remaining nineteen looms may easily vary five
percent from normal by reason of belt slippage or light load on
the motor. Hence the loss of production from the idle loom on
which the weaver is working may be equalled by the loss due to
slow speed of the running looms. On the other hand, the machine
idleness loss may be entirely offset by a higher than standard speed.
So long as the wage is disproportionate to the effort put forth,
there exists an unfairness to the operative which is costly to the
mill. The unfairness of it causes the operative to demand a
higher basic wage than would satisfy him if he could be protected
against losses from occasional speed reductions. So much for the
piece -work system generally in use.
On the other hand, can you imagine anything that can be better
calculated to reward the operative for his attention to machine
idleness than a wage which is proportional to the running-machinetime? The more alert he is to start up his machines, the more
he reduces machine idleness and increases his pay.
If you argue that it is much easier to increase the machine
efficiency from 8o% to 857fo than from qo% to 957o, I agree with
you and will add that I am in favor of setting a sliding scale of
rates such that as one approaches i 0 0 % efficiency the increase
in the hourly rate for each step of, say, 570 improvement will be
expanded as nearly as possible in conformity with the extra
demands upon the efforts of the operative. There can be no risk
of overpaying the man if these rates are carefully fixed, for in

915

N. A. C. A.Bulletin

March 15, 1929

no case can he earn more than the i 0 0 % rate, which establishes
the maximum pay for the job. The normal wage would, of
course, be earned with a reasonable amount of stoppage. The
consistency between effort to reduce machine idleness and the
wage based on machine running time is so apparent that it has
a wonderful effect in cementing confidence and good feeling on
the part of the operative toward his employer. He knows that
it is his own fault if he does not earn good wages.
Cost Reduction. An everpresent problem with the manufacturer
is to reduce the unit cost of machine operations without cutting
wages. The solution of this problem is very much simplified by
measuring machine running time continuously. The opportunities
for obtaining the maximum production by proper co- ordination
of machine speed with operating efficiency do not manifest themselves until reliable comparisons are made between the factors
which determine the volume of production.
There is no standard at which to aim in regulating speeds until
tests have been made to prove which is the one best speed among
several that have been tried. In these tests it is not sufficient to
know that the greatest production was obtained at a certain speed.
The efficiency, too, must be compared in the several tests; otherwise the human equation enters too largely into the unknown
variables and the results are likely to be misleading.
This adjustment of operating conditions is like "tuning -in" a
radio receiving set. A rough setting of the dials may bring in the
station but the reception is not perfectly clarified until you have
swung the dials both ways from the original setting to find the
exact point at which the results are best. One of these dials might
be compared with the regulation of machine speed, and the other
with the efficiency of the operative.
The machine speed must be regulated by the management in
the light of the best approved practice. The workman's efficiency
as reflected in machine efficiency is the truest possible index of
the skill, ability, alertness and attentiveness which he devotes to
his job. By co- ordinating the management's responsibility with
the operative's desire to increase his earnings the ideal speed,
the reasonable efficiency, and the proper number of machines
to assign to each tender can all be fixed with very satisfactory
precision.
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In general, if the efficiency is 8o percent, and the machines
need no attention except when they are stopped, then five machines
would be the minimum number to allot to an operative to keep him
busy. For go percent efficiency the minimum number of machines
would be ten, and for 95 percent twenty.
Obviously, it would be just as foolish to increase any speed
beyond the point of maximum productivity as it would be to pay
an operative for high efficiency and then not get the production because of unnecessarily low speed. But it is still more foolish to
make any experiment with speed changes so long as the operative
is paid a fixed rate per unit of product. If a gain in production is
to be made in this manner, practically all the benefit will accrue
to the operative, for the difference in manufacturing cost will be
confined to the overhead expense factor, and by no means can a
change in the piece rate be recommended to compensate the mill
for the speed change.
Numerous attempts in the past to reduce costs by increasing
speed have met with disappointment through failure to understand
the psychology of mill labor. What usually happens is that even
though the speed increase be kept within reasonable limits, the
piece- worker does not exert himself to earn any more than previously. Finding that it is somewhat easier to earn the same pay
as before, he settles down to the pace which will give him the accustomed wage and rarely does it occur to him that he might be earning more, since he knows that there has been no change in the rate.
Hence, a loss of efficiency is the result and this makes further
attempts to reduce the cost all the more difficult.
Very different are the results when speeds are corrected while
the operative is paid by the running- machine hour rate. In fact,
he takes little or no notice of any changes in speed because his
wages are entirely dependent upon the efficiency. He cannot afford to permit any unnecessary machine idleness. There is a real
gain in production through the reasonable speed increase without
loss of efficiency and without disturbing the basis or amount of the
wages paid. The unit cost reduction is assured both in respect to
the direct labor element and to the burden.
Speeding Up Production—In tracing deficiencies of production
to their causes, it is important to obtain the facts for the use of the
management as quickly as possible after the difficulty arises. To
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rely upon complaints from the factory, as when material is not dispatched on time, is to pave the way for habitual sluggishness which
all too frequently is accepted as a necessary evil.
The usual causes of this sluggishness are:
(i)
(z )
(3)
(4)
(5)
(6)

In Ability of the operative.
Waiting for material.
Waiting for repairs.
Loose belts.
Departures from material standards.
Poor performance of prior operations.

While a supervisor may tell you that he can "sense" these difficulties when they arise, he, nevertheless, places a great deal of dependence upon production reports to indicate the relative importance of the retarding factors and to give him a basis for comparison of operating conditions from week to week. There is, however, one great difficulty in reaching his conclusions. In following
production figures without knowledge of the effective average of
efficiency it is impossible to make a measurable distinction between
production losses due to the operative and those due to the management. In the absence of information on this most fundamental
point it is absurd to expect that the production figures would throw
any light upon the extent of the losses due to any one of the retarding factors just enumerated.
By the co- ordination of production figures with averages of
efficiency from day to day or from week to week the proper course
to improve production is clearly pointed out. Loss of production
without loss in efficiency indicates trouble beyond the control of the
operative. A gain in efficiency without gain in production means
the operative is exerting himself to overcome some newly presented
difficulty and he should be assisted in every way possible to find
the cure. A gain in production accompanied by a gain in efficiency
is the only real evidence of all- around improvement of all the governing factors.
Boiling Down the Details. —In a large mill it would be burdensome to the production manager to undertake a diagnosis of figures
obtained for each machine individually. Comprehensive group
results are needed so that the responsible man in each case may be
approached irrespective of the individual machines which may be
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causing the trouble. It is then up to the foreman or the operative,
whichever one may be responsible.
Efficiency figures for groups of machines are more easily obtained than details for individual machines. The method recommended is to run a pair of wires from a central point selected for
control purposes to each machine and by connecting the wires with
suitable electrically operated counters at one end and with suitable
contact devices attached to the productive machines the desired
group efficiency figures are made available at all times on relatively
few counting registers. The running- machine -hour measurements
(which will hereafter be expressed as "r. m. h. ") are accurately
obtained by a master -clock control of all the counting registers.
One clock serves for timing the running periods of all the machinery in the plant.
Group Totals —When a tender works on a group of machines,
his competency is measured by the average machine - running time
of the group and not by the performance of any one machine.
Totals of the r.m.h. for groups of machines which may be simultaneously engaged for one kind of work within each group are of
the utmost value to the production manager. He can then use a
simple table of equivalents, based on experience, for converting
the r.m.h. into any desired units of production, such as hanks,
yards or pounds of yarn or cloth of a specified number or style.
How the Running Time Is Tabulated —A telegraphic report of
machine performance is available at all times for use in production
control and for payroll purposes. The tabulation is two -fold, one
set of accumulating registers showing a classification of results by
operatives, and the other set by operations, kinds or styles of product. By means of a simple connection panel, centrally located in
each work room, the pairs of wires leading to the individual machines are hooked up to the control circuits for each accumulating
register so that any desired grouping of the machines may be
properly tabulated. Changes in the classification and grouping
may be made at a moment's notice.
The actuation of the counters is dependent upon the running of
the machines and the accuracy of the r.m.h. measurement is
dependent upon the master - clock.
The master clock control is entirely separate from the machine
control so as to make the system "fool- proof." The operative can
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derive no benefit from any attempt to make the counter register
more than the actual number of r.m.h. He can think of only three
ways that might be attempted to accomplish so dishonest a purpose.
If he breaks the wires at any point, all registrations of r.m.h. from
the machines affected will cease. If he short- circuits the wires
of any pair, the contact device with which the pair is connected will
cease to function and no registration will result. If the wires are
repeatedly tapped together, it is remotely possible that while doing
so three minutes of machine running time might be registered in
excess of the actual for one machine, but this possibility is limited
to just half a second in any period of three minutes. Hence it
would require more effort and attention to "beat" the registration
than it would to keep the machines running properly.

Simplified Rate Fixing— Within a group of machines tended by
one operative it may be necessary to run several variations of work
simultaneously. Under the usual piece -rate system it is often necessary to establish a multiplicity of rates in order to maintain consistency. If, for instance, the weaving of fabrics is paid for by the
pound, each variation in width, picks per inch and yards per pound
necessitates a different piece -rate. Seldom, however, is it necessary to consider more than four or five variations in the basis of
efficiency to which the standard wage should apply. In making
rates, therefore, on the r.m.h. basis, the standardization of the
efficiency factor is the sole consideration. One rate per r.m.h.
applies equally well to all styles for which one efficiency basis is
proper. This eliminates all temptation to produce goods which are
not in conformity with standards of weight or other characteristics
in order to gain more earnings at the expense of quality.
The r.m.h. rates are fixed with a greater degree of fairness and
satisfaction to the operative than is possible with ordinary piece rates. Certain classes of work require frequent changes in the
setting or gearing of the machines in order to run them successfully. On fly- frames more or less twist is required to compensate
for changes of atmospheric conditions. This has an effect upon
the earnings of the operative when paid by the hank, for customarily no changes are made in the hank rates with changes of
twist gears. Any such upsetting of the balance as between a wage
satisfactory to the operative and a permissible direct -labor cost
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results either in a labor disturbance or a cost too high to meet competition.
The positive cure rests in the payment by r.m.h. rates, which, if
properly fixed for one standard of output, are equally applicable
to any new standard that may be found necessary or feasible.
Simplified Payroll Work —Automatic accumulation of group totals of running machine hours constitutes a tremendous economy
of clerical labor. Not only is it unnecessary to take long trips
through the mill to read clocks on the individual machines but the
entire results of an operative's work on all his machines are registered accurately on a single counter centrally located. This counter needs to be read only once a week. Subtractions are made as
between successive readings in order to show the credits for payroll figuring. If the mill is running on two or three shifts, the
throwing of a switch will make it possible to accumulate the running
time on separate counters for each shift so that weekly readings
are still sufficient in this case. Where an operative tends twenty,
thirty or forty machines and where the number of rates to be applied is limited to variations in the basic efficiency (using the
r. m. h. system), it is apparent that the needed number of payroll
clerks is greatly lessened as compared with the requirements under
other payroll systems.
Simplified Production Control —No better picture of the progress of work in process can be presented to the production manager than that which classifies results according to the logical
groups into which the work must be divided. In order to accomplish this satisfactorily, the Bumstead Work Meter has been devised, which not only provides r. m. h. totals on separate accumulators for each operative, but it simultaneously tabulates the same
production by operations, styles of work or job orders. Herein is
the opportunity for economizing in clerical labor and presenting
the facts in the fewest possible figures at a moment's notice.
As before stated, it is generally possible to provide convenient
conversion tables based upon experience or time -study which will
enable anyone to reckon the output closely enough for control purposes in terms of yards, pounds, hanks, or any other desired unit.
In all cases the r.m.h. measurement furnishes the facts necessary
to follow up production.
All of the advantages of measuring running- machine -hours can
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be obtained through the employment of this work meter system
designed to meet the requirements. The need was first strongly
felt and then it was met. The means were not lacking. Much
of the equipment has given admirable service for other purposes.
It had only to be adapted to this need by adoption. The master
clock is one of the recognized standards. The contact device,
which is attached to the productive machinery is found on every
Ford car. The counter is built by a manufacturer of world renown.
Only the actuating device for this counter had to be newly designed
to make the system "fool- proof ". This actuating mechanism is
small enough to be held in two fingers. This makes possible a compact assembly of counters so that three hundred of them can be
displayed on a panel the area of which is less than a square yard.
In the discussion which followed, it was apparent that there
were a number of men present who represented the textile industry. Among the questions and answers were the following:
Question —Where a weaver has plain weaving on some of his
looms for which he is accustomed to receive piece -work earnings
that would basically figure up to $3.00 per loom per week and the
remainder of his looms are running on fancy weaves for which
he should be paid basically $3.30 per loom per week, what
would you do to show his earnings separately on the two types of
work?
Reply —This would necessitate the use of two r.m.h. counters
for such a weaver. The plain looms would be connected with one
counter and the fancy looms with the other counter. The advanced rate would then apply to the running time on the fancy
weaves only.
Question —In applying your running time rates, Mr. Bum stead, to the operations of spinning or twisting, how do you guard
against loss of production due to idle spindles on the frames?
Reply —In the same manner as is now the practice in any well
managed mill, —by careful supervision of the work.
Question—With your meter applied to punch presses, what is
to prevent the operator from latching the pedal of his press in
operative position with no material running through and going out
to have a smoke while he continues to receive credit on his running- machine -hour counter?
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Reply —I think this is another case where supervision alone
would protect the company.
Question —In case we do not agree to pay a workman for defective work, how can we take care of this in using your Work
Meter ?
Reply—This is probably a situation in which I would not care
to see the work meter installed, as it would be difficult to prove
any advantage over the piece -rate applied to first quality work.
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