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TL'o all whom it may concern:
Be it known that I, Goroon T. MaLanN, a

citizen of the United States, residing at

Phiiadelphia, State of Pennsylvania, have
invented a new and useful Means of Com-
putation, of which the following is a-speci-
fication. ' ’ .
My invention relates to-a new and usefu
nwethod of ecalculation and novel means
therefor, whereby the computation’ of cer-
tain factors in the production of any article
of manufacture, is greatly expedited, with

a considerable saving in both the time and’

Iabor heretofore. required for. such caleula-
tion. : i

to a novel method of calculating such factors
in the production or manufacture. of an
article.- as are dependent upon the time’

2 element involved in the production of the

article, or in the individual operation, step
or process in the manufacture of the same.
Thus for instance the first factor primarily
concerning every manufacturer or produc-
tion manager, is that of labor cost on a par-
ticular article, or the labor cost on each
step or operation in the manufacture of
that article. Another important - factor
which is dependent upon the time element,
is the overhead cost on each article manu-
factured, or, as the case may be, the over-
head corresponding to each operation or
step in the manufacture of the same.

Still other factors which are very useful
in the production of an article, are those
factors which enable a manager to check
up not only costs of labor and over-head of
the article manufactured, but also permit the
checking up of the rate of production main-
tained on a particular article or on each
operation in the manufacture thereof.

Since each of these factors is dependent
primarily upon one common élement, that
15, the time consumed in the production of
the complete article, or the time consumed
in the carrying out of the individual steps
or operations in the manufacture thereof,
I have deviséd the novel method of cal-
culation and certain novel means therefor,
described  in detail . hereinafter, whereby,

with the aid of a single time card properly.

columnized and ruled and having suitable
spaces for receiving .time . stampings. or
punchings from any suitable time recording
clock, a suitable tume scale laid out along
the edge or €dges of the time card, or on

My 1invention relates more: particularly.

another cavd if desired, and a correspond-
ing factor chart or table having a similar
time scale co-operating therewith, and hav-
ing various columms corresponding to the
ditferent fixed or known factors such as the
fixed hourly wage rate or the fixed hourly
over-head charge, calculated on an hourly
or otier time interval basis, or on the par-
ticular department or machine employed to
carry out the particular step in the manu-
facture, which forms the subject matter of
the calculation, I may calculate such cost or
production factors direct from the time con-
sumed. .

Thus with the aid of my novel card, the
time scale and factor chart or table, I may
caleulate directly -from the various time
punchings and fivin the nunber of articles
produced in-any interval of time, the over-
head charged to the particular operation or
job as well as the-cost labor on that particu-
Iar job, or the rate of production.

One -of the particular uses to which my
novel method and means of computation, is
well adapted, is the calculation of the labor
cost on an article, on an individual oper-
ation or step in the manufacture thereof, on
the combination scheme of wage setting, so
often employeéd in manufacturing cstablish-
ments, whereby the wages are set partly on
a time basis and partly on a piece work
basis.  That is, the employee receives an
hourly rate which is guaranteed to him
regardless of his output, and receives in
addition to said lhourly rate one half of
his hourly rate for the time which is saved
in performing a particular amount of work,
within .a given amount of time, as gauged
by a predetermined rate of production.

- This system of wage setting, commonly
known as the “time-bonus” plan, is par-
ticularly ‘made easy by .my novel method,
thereby providing means not only of calcu-
lating the labor cost on a particular article,
but also calculating the cost of each opera-
tion, as well as calculating the pay roll for
each~ employee, figured on such “time-
bonus ” plan; in a far more expedient and
aceurate manner than has been possible
heretofore in manufacturing establishments
eniploying any such combination wage set-
ting scheme; since it eliminates by far the

-greater portion of -the clerical work ordi-

narily incident to such calculation.
Thus, if -an operator receiving 40¢ per
hour, in one hour’s time; completes one and
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a half.hours’ work, as based on a predeter-
mined. production. rate of the particular op-
eration, then he receives 1 addition to the
time wage of 40¢, a fraction of said wage,
at the same hourly rate, for the amount of
time saved in that hour. The other fraction
of this saved hourly wage, accrues to the
management, thereby malking it possible for
the management to guarantee the workman,

‘in addition to his hourly rate, a certain pro-

duction rate and bonus scale, which it will
maintain regardless of the total wages of

- the employees; since with each saving in
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the time require: to perform an operation,
the management as well as the employee
benefits, thus providing a constant initiative,
for the employee to produce 2 maximum
number of pieces, since with each piece pro-
duced above the rate originally fixed, he
increases his earnings above the minimium
or the hourly rate. The systemn most widely
adopted for figuring this bonus or extra
hourly rate for time saved, as figured by a
production rate, has been a 50% plan which
gives theresults of such extra efforts of the
particular employee, one half to the em-
ployee and one half to the management,
whereby the management is enabled to main-
tain a constant wage rate scale as well as
production rate scale, regardless of the total
carnings of the employee.

However, this system of bonus however,
or the equal participation by the employee
and- the management in the results of the
diligence and co-operation of the employee
and the management, in raising the effi-
ciency of work, has nct been adopted uni-

versally, in spite of its desirability and its.

many advantages, due to the great amount
of clerical work involved in the calculation
and figuring of the wages for each employee,
since the cost of such additional clerical
work often off-sets any advantages resulting
from such scheme, in the lowering of the
cost or in the increasing of the output. It
is one of the several objects of my invention,
to provide a method and means for caleulat-
ing the wages of each employee on such a
combined “ time-bonus” plan, with the
elimination, of by far the greater portion,
of the clerical work otherwise involved, and
the corresponding expense incident thereto.
- 1Vith the above and other ends in view,
Ty invention consists of a movel method,
whereby, I provide upon a time card, a hori-
zontal row for each job or task, said hori-
zontalirow-having a space for punching the

finishing time of the job, which is usually

taken as the starting time of the next suc-
ceeding job, and it also contains spaces for
the serial number or other identifying mark
of the particular operation, as well as spaces

- for the production rate, the number of pieces

65

completed in the particular amount of time,
thes resulting saving -or. loss of time, for the

given. production rate, or the extra work
which the employee was.able to put out,
above said rate, in the given time taken for
the job, and also a space for the results of
the caleulation. I further provide on the
time card. along the vertical edge or edges
thereof, a time scale, having graduations of
“time”, such graduations extending over
such suitable period of time as normally con-
stitutes a working day; that is, approxi-
mately from 7.30 in the morning to 5.00
o'clock in the afternoon.

My invention further consists of a factor
chart or table, having horizontal rows of
the same spacing as the time graduations
along the edge of the time clock-card, and
having spaces in said horizontal rows, ar-
ranged in vertical colamns, showing the ac-
cumunlative “factor” number, (such as wages
or labor cost) for cach elapsed period of
tine; each vertical column of such factors
being for different predetermined hourly
rates of wages per man, or over-head per
machine, ete., depending on the nature of the
tabulated “factor” numbers. Thus, in the
illustration shown in the drawings, the tabu-
lated numbers represent - the progressive
bonus wage quantities corresponding to the

hourly rates of 30¢, 40¢, and 60¢'per hour,

per man. = . ,

My invention further consists of'other
novel details as will be brought out more
fully in the following description and the
accompanying drawings, and set forth more
particularly in the appended claims.

For the purpose of illustrating my in-
vention, I have shown in the accompanying
drawings forms thereof which are at pres-
ent preferred by me, since they will give
in practice satistactory and reliable results,

althongh it is to be understoo: that the vari--

ous instrumentalities of which my invention
consists can be variously: arranged and or-
ganized and that my invention is not limited
to the precise arrangement and organiza-
tion of- these instrumentalities as herein
shown- and ‘described. - - :

The accompanying drawing, in which like
reference characters indicate like parts or
elements, represents a plan view of a “fac-
tor” chart or table and time clock card
superimposed thereon, embodying my in-
vention. : -

Referring to the "drawing, 1 designates
the clock or time card, made preferably of
a relatively stiff sheet of paper or a thin
paste board and having the rulings thereor
as shown in the drawings. Thus; the time
graduations 2 are placed along the vertical
edges  thereof. Adjacent to ome of - the
vertical edges, is a vertical column 3, pro
vided for the clock or time punchings, giv
ing ‘the-day of the-month, and time of th
day-in hours and tenths of hours, or in an
other uniform divisions of time. -The inilis
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time mark punched at.the beginning of the

day, let us say at.7.30 in the morning, 18
placed in aseparate space 25, standing alone

and above the top -of the “ time:” eolumn 3,

and each successive time mark or punching
thereafter, designates the finishing time, of
the particular ©job” recorded in'the same
horizontal line, and also: designates the
starting time of the next succeeding * job”
recorded in the line beloiv. : '
Adjacent to the-time record columm 3,1
provide a vertical column of spaces 4, in
each horizental “job row ”, for the notation
of the quotient, of the number of pieces
completed, divided by the predetermined
hourly production rate. The next vertical
column 3, is for the serial number of the
particular job or operation, for the purposes
of identificationy and for future veference,
in undertaking a study of the rate of pro-
duction. In the next vertieal column-6, I
mark the number of pieces completed, after
which I provide a vertical column 7, for
the hourly production rate on the particular
“job”, whose: serial number has been noted,
and lastly I provide a column 8 for noting
the results of the caleulation: as takem from
the “ factor ? chart or table. I may further
provide one er several additional columns
of spaces, such as column 9, for the purpose

-of noting the results of any ether calcula-

tion or factors, taken from the.same or other
chart, dependent upon the same periods of
time recorded in the time record :column 3;
such as over-head corresponding to the paxr-
ticular period of time, or -the particular
operation or job, or corresponding to each
piece of work completed. .

Referring to the “ factor” chart or table
10, shown m the drawings, I have omitted
part thereof, along the breaks indicated by
the dotted lines 11, 12 and 13, and have
merely shown the two outer vertical columns
14 and 15, and 16 and 17 respectively; the
numbers in columns 14 and 16 designating
the “ picce:rate ” quotients and the columns
15 and 17, being the time graduations cor-
responding to the time graduations on the
time or clock card. Since, in the particular
illustration of my invention, I am demon-
strating my method, in the calculation of
the -wages or labor cost, the intermediate
vertical columns 18, 19 and 20 on one side,
and 21, 22 and 23 on the other, contain the
precalculated “ factors ” at the: various fixed
hourly rates of wages, that is at 30¢, 40¢,
and 60¢ per hour; corresponding to elapsed
periods of time beginning with the zero row
94, at the bottom and continuing on upwards
in periods of tenths of an hour, from half
past seven, or 7.5, designating the usual
starting time; and starting in the same
horizontal row with a zero “quotient ”, and
increasing upwards in tenths, for each tenth
of an hour, since such quotient is & time

interval representing the “time * as figured
by the output at a given production rate.
My novel method of calculation is carried
out as follows in the calculation of wages
or labor cost, as shown in the particular «l-
Justration :—The time card is first punched,
by means of any suitable recording clock,
in a space 25, at the top of the time columns
3, provided for the purpose of recording
initial starting time at the beginning of any
day. In the figure of the drawing, this
time is recorded as 7.4 in the morning, of

the 15th day of the particular month, the

month not being recorded. With that nota-
tion the foreman, or other person in charge
of the distribution of work, marks down in
the colunn -5, under the heading of “opera-
tion number”, a serial number or other
means of identification, of the particular

operation, and also notes in the adjacent’

columns ‘6 and 7 respectively, the number
of pieces assigned to the “job”, and the
fixed rate of production on the “job ", there

facture of any article. With the initial
starting time punched, the worker proceeds

‘with the task, and after completing the par-

ticular job, again punches the clock, now in

the same row with the data on the job just *

completed, with time punching in the par-
ticular case illustrated, is 8.8. The finish-
ing time on the particular job, if it is not
the end of the working day, and if it is
succeeded by some other job, is then taken
as the starting time for such next succeed-
ing job; and as the worker again completes
the particular task, he again punches the
clock. Here the second job was completed
at 5 o’clock or the end of the day. The data
thus recorded as the work progresses, is the
starting and finishing time of each job, the
operation or indentification number of the
job, the number of pieces completed and the
number designating the predeterminecd pro-
duction rate for the particular operation.
The same card may be used for any number
of days, that is, it may be of any length, the
illustration merely representing a conven-
ient and practical size card, having twelve
(12) horizontal rows.

The following working day the same no-
tations of data are repeated, the initial time
record of the day being punched on the next
clear horizontal line or row, opposite which
there may be punched, for the purpose of
accuracy and for the prevention of errors,
a stamp of some sort, indicating that this
time record is the initial record for the
day and that no “job” data is to be noted
in the same horizontal row therewith. Thus
T have shown a form of stamp 26 as used
by me in practice, reading: “Start-next-
punch-on-new-day ”. After the initial time
tecord punched in column 3, the same nota-
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‘tions are made for each job, opposite which

notations: of data, the finishing time is
punched. - Thus it will be seen that on the
next working day, there are four jobs re-

-corded. | The first 3 jobs as will be scen

from the data recorded are regular piece
work jobs, while the last job is a special
job mot based on any production rate in
which the straight hourly wage rate is ap-
plied. : : :

In the figure of the drawing I have
merely .illustrated a “factor” chart and a
time card super-imposed thereon between
the two'sides of the tabulation. To make
any-calculation it is only necessary to move
and position the card with respect to the
chart so that the finishing time of the job,
on the time scale 2 of the card, is brought

-into horizontal “alignment with the zero or

starting time on the chart, which in the
particular illustration is 7.5 or half past
seven. in the :morning, and reading off or

‘noting the “{factor” in the proper hourly
rate. column, in alignment with the start-

ing time of the same, on said scale 2. With

‘this notation in the upper left hand. corner

of the space in column 8; the factor corve-
sponding to the quotient of the number of
pieces divided by the rate, is next noted
and marked, in the lower right hand corner
in. the same space, as shown in the figure.
- If the factor corresponding to the actual
time consumed on the job, as taken from the
time scale, is smaller than the factor corre-
sponding to the figured or calculated time,
or the “quotient ” then the task has been
completed in less time than required by the
production rate, and a bonus accrues to
the workman; the total wage or labor cost
being, ‘the smm of these two factors.

If however the last factor, corvesponding
to the quotient, and noted in the lower right
hand corner of the spaces in the column
8, is smaller than the factor corresponding
to the actual time consumed on the job,
then as will be readily seen, the workman
did not come up to the required predeter-
mined production rate, and since the sum
of the two factors in that case would give
a figure below the flat hourly wage rate,
and since the hourly wage rate is guaran-
teed, the upper factor, namely the factor
corresponding to the actual time consumed,

.is doubled, thus giving the guaranteed flat

- 66

- 60
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hourly rate. This is based on the assump-
tion, that the factors are figured on a 509
bonus rate, or representing one half of the
hourly .wage, as 1s the case in the particu-
lar illustration herein described.

It will thus be apparent that the rela-
tion of the two figures noted in column 8,
for each job, tells at a glance whether there
has been a gain or loss to the management,
on the particular labor cost, since the differ-
ence. between the two factors represents the

1,589,770

actual ‘bonus_paid-if the lower number is
larger-than the upper number, while if the
lower number is smaller, then: the difference
represents a loss. The relation of these two
numbers or factors, also shows at a glance,
whethera man has fallen below. the required
production rate. In case of straight piece
work, that is to.say, in case the factors in
the chart are made to represént a: full
100% of the hourly wage rate, then it places
the piece work on a time basis, and in such
a case as well, the two factors noted in. the
column 8, serve to check up on the pro-
duction..

My novel invention is not limited more-
over, to the particular arrangement shown
in the figure of the drawing, since the chart
and the corresponding time -scale may be
marked off on portions of an arc of a circle.

It will further be noted that by my novel ¢

method and chart, any “off” time, such as
lunch time or the like, 1s.automatically taken
care of in the calculations by omitting from
the time scale:on the chart in-columns 15
and 16, the particular. horizontal irows cor-
responding to an “oft”. périod. i In the par-
ticular case illustrated the lunch hour covers
a period of seven-tenths. (%) of an hour
namely from 12.00 to,12.7 inclusive. - Thus
it will be seen upon reference to lines 27
and 28 in column 15 of ‘the chart that after
12.00, that is twelve o’clock noon,‘the -first
time notation is 12.8, thus automatically
omitting from the calculations a period dur-
ing which no work was performed, although
that period may fall within the starting and
finishing time of a particular job.

While in the chart shown in the accom-
panying drawing the factors are based on a
50% bonus scheme, yet if it is desired to
calculate the wages in the- particular in-
stance on a 100% bonus scheme, that is, to
put piece work on a time. basis, it is only
necessary to add to.the sum of the two
factors obtained from the chart in mnormal
calculation; the difference between the two
factors, thus giving:a final sum which is
the total wage based.on a 1009% bonus. The
reason for-this is readily seen since,. for as
brought out hereinbefore, the difference be-
tween the two factors in any calculation, if
the upper factor is smaller; than the. lower
one, is the actual bonus paid: By taking
this difference and adding-it to the sum of
the two factors, a 100% bonus is added,; thus
making it-possible to figure, if necessary,
100% bonus on- a 50% bonus chart; al-
though if ‘desired a similar chart can be
made up on a 100% bonus scheme. - ‘

It will now be apparent that I have de-
vised a novel and useful method and means
of computation which embodies the features
of advantage enumerated as desirable-iri the
statement of the invention and the above
description, and while I have, in the. pres-
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ent.-instance;'shown and ‘described a pre-
ferred.embodiment thereof which will give
in practice satisfactory .and ‘reliable results,
it is to be understood that. such embodiment
is susceptible: -of -modifications in :various
particulars: without: departing from . the
spirit-or scope of the invention or sacrificing
o ERES SREIN
 Having thus deseribed my-invention, what
I claiin -as new,.and’ desire to seciire by Let-
ters Patent:ist: iof o ta o

‘1. In'a device: of ‘the character statedy a
table comprising 2 time scalé, a’time interval
column substantially parallel to said timie
scale having therein numbers representing
the time increments: corresponding to and
in operative alinement with the respective
graduations on the time scale, and a factor
column also extending substantially parallel
to said time scale and time increment col-
wmn containing progressive series of num-
bers representing the precalculated cumu-
lative cost factors corresponding to and in
operative alinement with the respective
graduations on said time scale, as well as the
respective time increments in said time in-
crement column. :

9. In a device of the character stated, a
table comprising a time scale, a time incre-
ment column extending substantially paral-
lel to said time scale, said column contain-
ing numbers representing the time inecre-
ments corresponding to and in operative
alinement with the respective graduations
on the time scale, and a series of factor col-
umns containing progressive series of num-
bers representing the precalculated cumu-
lative cost factors corresponding to and in
operative alinement with the respective
graduations on said time scale, as well as
the respective time increments in said time
increment column; each of said series of
columns containing the cost factors corre-
sponding to a different particular time inter-
val rate. .

3. In a device of the character stated,
a table comprising a time scale, a time in-
terval column substantially parallel to said
time scale having therein numbers repre-
senting the time increments corresponding
to and in operative alinement with the re-
spective graduations on the time scale, and
a factor column also extending substan-
tially parallel to said time scale and time
increment column containing progressive
series of wumbers representing the precal-
culated cumulative cost factors correspond-
ing to and in operative alinement with the
respective graduations on said time scale,
as well as the respective time increments in
said time increment column; there being
omitted from said time scale, as well as
from said time increment column, and said
factor column, a suitable portion cor-
responding to any recess period occurring

ts:

during the -total period over which said
time scale and hence said time imcrement
and said factor columns extend, during
which the work ceases, thereby automatically
to eliminate from the calculations any such
recess period. A _
4, In a device of the character stated, a
table comprising a time scale, a time inter-
val column substantially parallel to said

time scale having therein numbers repre-

senting: the time increments corresponding
to and-in ‘operative alinement with the re.
spective graduations on the time scale, and
a series of -factor columns also extending
substantially parallel to said time seale and

time incremest column containing pro-.

oressive series of numbers representing the
precalculated cumulative cost factors cor-
responding to and in operative alinement
with the respective graduations on sald
time scale, as well as the respective time
increments in said time increment column;
there being omitted from said time scale, as
well as from said time increment column,
and said factor columns, a suitable portion
corresponding to any recess period occur-
ring during the total period over which
said time scale and hence, said time incre-
ment and said factor columns extend, dur-
ing which the work ceases, thereby au-
tomatically eliminating from the calcula-
tions any such recess period.

5. In a device of the character stated, a
table comprising a time scale, a time n-
terval column substantially parallel to said
time scale having therein numbers repre-
senting time increments or “plece: rate”
quotients corresponding to and n operative
alinement with the respective graduations
on the time scale, and a wage column also
extending substantially parallel to said time
seale and said © piece:rate” quotient col-
umn, containing progressive series of num-
bers representing the precalculated cumu-
lative partial wage factors corresponding to
and in operative alinement with the
respective graduations on said time scale as
well as the respective time increments in
said “piece:rate” quotient column.

6. In a device of the character stated, a
table comprising a time scale, a time incre-
ment or “piece:rate” quotient column ex-
tending substantially parallel to said time
scale, containing numbers representing the
“piece: rate” quotients corresponding io
and in operative alinement with the re-
spective graduations on said time scale, and
a series of wage columns also extending
substantially parallel to said time scale and
time increment column, containing pro-
gressive series of numbers representing the

“precalculated cumulative partial wage fac-

tors corresponding to and in operative
alinement with the respective “ piece: rate ”
quotients in said time increment column ;
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each of said series -of ‘wage columns con-
taining the partial wage factors correspond-
ing to a different particular wage rate.

7. In a device of the character stated, a
table comprising a time scale, a time-inter-
val column substantially parallel “to said
time scale having therein numbers repre-
senting the “piece:rate” quotients.or time
increments corresponding to and in.oper-
ative alinement with the respective gradua-
tions on said time scale, and a :wage col-
umn also extending substantially parallel
to said time scale and said time increment
column, containing progressive series of
numbers representing the precalculated -cu-
mulative partial . wage factors corre-

1,569;770

sponding to and ‘in- operative alinemeni
with the ‘respective graduations on said
time scale as well as the respective “piece:
rate” quotients in. said time increment col-
umn; there being omitted from said wage
column-as well as fromsaid time scale a
time increment column,.a suitable portion
corresponding to any recess period occur-
ring during the total period over which
said time increment and said wage columns
extend, during which both work and:wages
cease, thereby automatically to eliminate
from the calculations any such recess pe-
riod. . IR '
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