Knit Goods Management Based on Visible Facts

Application Vital and Necessary in Manufacturing
Knit Goods of All Kinds

By EUGENE SZEPESI

There are some interesting and amaz-
ing facts connected with modern indus-
trial management. One of them is that the
principle of fact recording, this most im-
portant phase of modern management, has
remained unimproved, handed down from
generation to generation, until the present
times., It is true, we have ingenious me-
chanical devices like typewriters, calculat-
ing machines, and a great variety of mod-
ern filing systems. But they are only the
instruments and not the principle—or the
psychology of the activity.

The principle of fact recording in business
activity, is a psycho-economic problem-—a
modern conception born only after psychol-
ogy has been lifted from its musty, aca-
demic atmosphere and employed for prac-
tical purposes.

One of the greatest contributions of this
science to business refers to the classifica-
tion of the processes of the mind in assimi-
lating  information.
It has been proven
that the human mind
conceives its impres-
sions through men-
tal pictures and
reaches a conclusion
by a comparison of
such facts. Accord-
ing to this scientific
but common sense
explanation, the
words and numerals
which we use in re-
cording our econom-
ic activities are only
symbols which the
subconscious mind
must translate into
magnitudes and de-
termine the relation of such magnitudes
through a visual mental process.

We also know that all such symbols are
the result of an evolution of the picture
writing of early human civilization, and that
before man was capable of recording ob-
jects, through delineation he used the sim-
ple method of indentation, or recording
events by notches.

Everybody is familiar with the modern
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FOR THE HUNT IT IS
NECESSARY TO HAVE~

10 MEN
10 HORSES
10 SPEARS

AVAILABLE ~

10 MEN
6 HORSES
7 SPEARS

Fig. 1

graphic chart used frequently in modern
business for the presentation of facts. An
effective and successful method, because it
provides facts and their relations to each)
other without requiring the tiresome inter-
mediate mental effort of translating sym-
bols of the words and numerals into their
right meaning. How much simpler and
pleasanter it is for the human mind to
assimilate facts directly than through the
medium of words and figures is demon-
strated by means of the Figs. 1, 2, 3, and 4,
telling the story of a simple economic re-
quirément. Men, horses, and weapons re-
quired for a hunt—and men, horses and
weapons available.

Fig. No. 1 states the problem in the con-
ventional manner with the symbols of words
and numerals.

Fig. No. 2 illustrates this problem
through the medium of picture writing

used by mankind before the alphabet
and numbers were
invented.

Fig. No. 3 illus-
trates the problem
by means of indenta-
tion or notches, also
color variations as
used by the pre-his-
toric man.

Fig. No. 4 tells the
facts through the
most modern meth-
od—the graphic
means,

The notches used
by pre-historic men,
and the newest, the
graphic method used
by the modern busi-
ness man are the
simplest and most effective. Differentiation
between the objects is obtained by colors,
and the relations of the objects to each
other by magnitude of the lines. This old-
est and newest method, therefore, provides
the direct mental picture without the neces-
sity of the interpretation of complicated
symbols, hence the most direct means for
presenting facts.

The reason why this Graphic Means of



Presentation of Facts has not yet sup-
planted the present method, using compli-
cated records and the symbols of words and
numerals, was due to the fact that up to
recent times the available instruments for
graphic presentation
were primitive, un-
elastic, and the mag-
nitudes were only
approximations.
Recently, however,

plicated control system and top heavy
maintenance cost.

The first advantage of the Dynamic
Graphic Instruments is, of course, that they
do not bury the facts into records, but keep
them constantly be-
fore the individuals
entrusted with exec-
utive responsibilities.

The other advan-
tage is, that facts are

engineering science
succeeded in refining
the instruments used
for the graphic
means of recording
facts and devised in-
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immediately avail-
able as soon as
changes occur, and
that discrepancies
are automatically in-
dicated. This means
that an executive can

struments, which
without losing a sin-
gle advantage of the _
graphic procedure make graphic control as
elastic, simple and accurate in operation as
the most modern loose leaf ledger or similar
record system.

This invention opens a new field for ex-
ecutive control. Information essential for
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eficient management, which heretofore
could be obtained only by complicated and
expensive clerical procedures, now can be
accumulated by a simpler method. But this
is not all. All the mental strain required
for the interpretation of the old type record
can now be visualized directly by the
executives,

Most Needed by Knitters

This new development, therefore, is of
great importance to the textile industry,
particularly to the knitting branch, because
there a satisfactory control and the mainte-
nance of records always has meant a com-

Fig. 2

find such facts be-
fore him instead of
depending upon clerical assistance for the
notification of adverse conditions.

The principle of the Dynamic Graphic
Control is the indication of magnitudes and
their relations to each other by lines and
colors. Ifach color representing a definite

Fig. 4

condition, object or other element of opera-
tion. A small unit of the Dynamic Graphic
Control Instrument is illustrated in Figure
No. 5. The instrument can be built to any
practical length and in as many units as
necessary. A unit can be removed from or
added to the set as easily as a card may be
added to or removed from a card system.
The adjustments of the magnitudes are not
approximations, but are numerically accu-
rate. This means that a condition indicated
by a graphic control can be expressed as
accurately as through a written record.
The elements indicating the magnitudes
are self-adjusting, requiring neither pen,
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pencil nor other means for the adjustment.

Another great advantage of the Dynamic
Graphic Control over the conventional
means of recording facts is due to an auto-
matic danger signal which appears when-
ever an important factor of operation
reaches a level inconsistent with safety. In
such cases, the color of the indicator unit
changes to another color, reporting such
unfavorable condition to the management
automatically. This danger signal cannot
be removed until conditions have been
changed and indicated as such through the
graphic unit.

The best illustration for the operation of
the instruments can be obtained by the con-
sideration of actual conditions in the knit-
ting industry.

The control of materials and supplies, for
instance, are of vital importance in all the
branches of the knitting industry. Stocks
must be provided in proportion to the re-
quirements, and too much material on hand,
as well as a shortage, is equally detrimental
to the profitable operation of the enterprise.
According to the ordinary procedures of
control, stock records are kept in the charge
of a clerk and the executive has to depend
upon the alertness of the employee for ad-
vising him of shortages and over-supplies.
The maintenance of this record involves
also complicated entries and endless oppor-
tunities for mistakes.

Graphically, the condition of the stocks
can be maintained in a simple and forcible
manner with mistakes practically elimi-
nated. If the first element of the graphic
unit, as shown by Fig. 5 represents stock
on hand in black color, and the following
unit, the immediate requirements for such
stock in red color, a relation of these two
magnitudes will tell the executive without
further investigation whether he has suf-
ficient stock on hand or not. If a third ele-
ment represents the material purchased for
immediate delivery in green color, and un-
derneath a brown color represents assign-
. ments for immediate use after the available
stock has been used up, the picture will im-
mediately tell whether additional purchases
should be made or not, and also to what
extent. Since there is no limit to the size
of a dynamic control installation, and the
elements can be added or taken away, the
method is suitable for large or small enter-
prises. The picture of the material require-
ments, whether for immediate or for future
consumption, are placed in this manner be-
fore the eyes of the executive responsible
for materials.
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In the knitting branch of our industry,
where sometimes a great variety of yarns
are required, the application of the graphic
principle is the best safeguard for the
proper management of the material re-
quirements.

For the control of production, this dy-
namic graphic instrument provides the ex-
ecutives with immediate and accurate facts
just as simply and accurately as described
for the materials,

The efficient utilization of the equipment
through the series of operations is the foun:
dation of the successful knitting mill tan-
agement. In all the underwear, hosiery and
outerwear branches, the manufacture of the
predetermined assortment of sizes and
colors absolutely is essential for balanced
shipments, and the maintenance of such bal-
anced production for a knitting plant is the
most difficult problem of the management.

System after system has been experi-
mented with in the effort to cope with the
problem, but no matter what amount of in-
genuity has been extended in the past in
this direction, the control of production re-
mained complicated, as a rule, prohibitively
expensive, due to the great amount of cler-
ical labor involved, yet seldom fulfilling the
requirements of the plant. This difficulty
can be appreciated if we realize that in a
large sized hosiery or underwear plant the
individual colors and sizes of garments re-
quired for the balanced shipment of the
orders may run into thousands. Add to this
the uncertainty of the seconds, and the fac-
tor of errors due to human carelessness, and
the task of the management of a knitting
plant is described well.

By the application of the Dynamic
Graphic Control Principle, much of the dif-
ficulties can be eliminated because any ten-
dency for overtaxing a department for a
certain operating period can be immediately
discovered, due to the visibility of the
graphic records. These facts are visible as
soon as production obligations are accepted,
and not later when the production is dis-
organized due to such overloads. For this
purpose, each operation from winding to the
last inspection, has a graphic unit in the
control system arranged in consecutive
weeks as far ahead as production orders
have been accepted. Each such unit rep-
resents the total machine or labor hour ca-
pacity of that particular operation, and for
certain operations like body knitting, sub-
divided into dimensional sub-sections. .

In an underwear plant, the different sizes
of cylinders upon which the cloth is pro-



duced can be controlled separately. The
same thing refers to such hosiery opera-
tions where the knitting machines are ad-
justed for one definite size of hose. Each

such unit, when production has been as-
signed, indicates without further computa-

timely enough to make such adjustments as
necessary for the maintenance of efficient
production upon a pre-determined schedule.

The application of the Dynamic Graphic
Principle for the control of production is,
therefore, as suitable as for the material

tions not only the magnitude of the work
assigned to it, the number of machine units
required for the completion of the tasks,
but also the labor complement essential for
the operations. This, of course, means that
the magnitude of operations assigned for a
period is visible, and finally if no more work
can be assigned during normal operating
hours, the indicator automatically changes
its color to a warning signal, advising the
management that for an operation and time
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control as for production control, bringing
about a radical cut in the cost of mainte-
nance as compared with the ordinary re-
cording procedures.

The next problem is the basic informa-
tion essential for the development of such
summaries. The maintenance of complete
information upon conventional lines even
with the assistance of adding, calculating
machines and other labor saving devices, is
such a tremendous task that only few organ-
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Fig. 6

period overtime will be necessary for the
completion of the task. This fact is given
to a numerical accuracy, ‘and if no more
work, either regular or overtime can be as-
signed, the graphic unit changes the color
again as a warning.

It is self-evident that in this manner, the
management is constantly forewarned of the
probable difficulties of the future operations

izations in the knitting industry have dared
to undertake it.

The clerical cost for the maintenance of
such information is in most instances, pro-
hibitive, and the chances for errors great,
By applying the graphic principle in this
direction, much of the difficulties of the past
can be overcome. The first task is the elimi-
nation of the multitude of clerical labor, and
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the second the reduction of the mistakes to
a minimum. For this purpose, a Graphic
Calculator has been devised which permits
the determination of all the material and
production requirements for an article with-
out further mathematical computation.
Such a Calculator is provided for each
article and arranged in a system
following the principles of a card
index record. The Graphic Cal-
culator for a style of hosiery is
given in Fig. No. 6. The princi-
ple employed in the construction
of this instrument follows a slide-
rule construction. The funda-
mentals for such Graphic Calcu-
lators are the standards of the
material requirements and of the
operations. The top line of each
such calculator has an insert with
graduations for quantitative as-
signments. This insert is pro-
vided with a movable indicator.
Below it are the graphic divi-
sions, indicating the relations of
the materials and production fac-
tors to the finished product re-
quired for a definite delivery
date. The material requirements
are indicated in pounds, and rep-
resent not only the actual mate-
rial in the finished product, but
also, waste, shrinkage, and an
allowance for seconds. The pro-
duction requirements are ex-
pressed as machine or Ilabor
hours for each operation. Below
the material and production data,
there are additional inserts, indi-
cating the color assignments, or,
in other words, the production
tasks of the dyehouse, and, finally,
an auxiliary indicator, placed be-
hind the instrument indicates the

the quantities on order with all details are
registered upon the respective Graphic Cal-
culator units representing the particular
styles. This clerical task is simple, consist-
ing of merely moving the indicator from a
position into the next position representing
the additional quantities ordered. When all
orders have been analyzed in such
a manner, the corresponding
graphic divisions of the material
and production requirements will
automatically yield the total re-
quirements of all the materials
essential for the completion of
the orders. In the same manner
the equipment and labor require-
ments are obtained. With this
Graphic Calculator, at the end of
each day, all delivery responsibil-
ities contracted for during the
day, are recorded together with
effect upon the future operation
of the plant. These responsibil-
ities being immediately converted
into the elements of the opera-
tion, such as materials, equip-
ment, labor and time, the new
obligations of the management
are known.

These new elements now are
simply added to the balances
upon the Dynamic Graphic Con-
trol System, and the new rela-
tions of the available and con-
tracted materials, and the require-
ments, are visible to the manage-
ment—the following day. The
same thing holds true for the pro-
duction obligations. In this man-
ner, the facts essential for man-
agement become an animated pic-
ture, instead of just so many
words and figures buried into the
records.

: : Fig. 7 .

size assortments of the booked & . For the co-ordination of the
. The darker shadings ] oy

orders. In this manner the ma-  show the different processes a production - “Time

terial and production require-  colored paper stock  Table” is provided. This indi-

ments of the orders received are u#sed fo represent  cgtes how far ahead of a certain

obtained for each delivery date.
While the Graphic Calculator it-
self provides the general produc-
tion data—the details of size and
assortments are obtained from the Auxiliary
Calculator-—this means complete informa-
tion of all essential management factors.
The procedure of operation is, that, as
soon as the orders are forwarded to the
employees responsible for this task, the
orders are sorted according to delivery dates
for each such delivery group, item by item,
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graphically the

schedule times of the

production
ments.

delivery date an operation has to
be performed to assure the com-
pletion of the product on the re-
quired date. For instance, if an
order requires deliveries in six weeks from
the date of receipt and the production time-
table indicates that the cycle necessary for
the completion is five weeks, it is self-evi-
dent that the winding must be assigned for
the following week’s schedule, hence, the
yarns necessary must be taken from avail-
able stock—the knitting operations assigned

assign-



to the week following the winding—and so
forth.

The same Graphic Calculator serves also
as a basis for the preparation of the actual
production orders, which gives to the pro-
duction department in detail the tasks as-
signed to them.

The instrument designed for this purpose
also follows the graphic principle and is
known as the Graphic Planner, shown by
Fig. No. 7. This instrument is constructed
in panel units to which individual produc-
tion records can be added or removed from
without leaving a gap between them. In
these panels, only the guide information is
visible to the eye, but any detail may be ob-
tained and the whole record exposed
through a simple movement of the hand.
The Planning and Production control rec-
ords are maintained in detail, but, due to the
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operation, and for each week, a Control Card
is inserted, numbered with the identification
number of the week. To make such identifi-
cation as simple as possible, colored cards
are used for each week of the cycle. For
instance: if the complete production cycle
of a knitting plant is six weeks, or, in other
words, within such time an order must be
completed from the first operation to the
last one, the color scheme will contain six
colors, in which each color represents a def-
inite position in that cycle. From the
Graphic Calculators, the production require-
ments according to the production calen-
dar, are recorded into the corresponding
Graphic Planning Records. Right here is
another important point ¢f control where
in most systems of management control and
administration is overburdened with details.
The reason was the old-fashioned mistaken
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Fig. 8

construction of this instrument, clerical
labor is reduced to minimum, and the con-
trol of the operations follows the graphic
visible principle.

The aim of the graphic principle is sim-
plification with accuracy, visible informa-
tion without unnecessary details. It has
been found that identification of time by re-
cording months and days can be simplified
to an advantage. Hence, a year is divided
into fifty-two weeks and each week is iden-
tified by the corresponding number. So an
order received on February 6th will be no
longer identified as such, but as 7-6, indi-
cating that it was the seventh week of the
year and the sixth day. If the delivery is
requested by April 15th, this is known as
13-15, hence the completion of the order
must be assigned to the production cycle
which will end on the fourteenth week.

In the Graphic Planning Unit, for each

conception that a record should have as
complete information as possible. So far
this is correct, but in most instances this
meant recording everything an ambitious
systematizer could think of. It should be
borne in mind, that the greater the number
of information on a record, the greater the
opportunities for mistakes—and mistakes
are costly.

It is a definitely established fact that the
identification of the individual orders dur-
ing processing is not necessary. According
to this graphic principle, orders are grouped
in dates of completion, and all orders of a
certain style for a certain date completion
are recorded for each operation for the cor-
responding week—in total-——and not in de-
tail—and identified through the processes
by the “week-symbol” when it should be
completed. This cuts out the maze of order
numbers and dates—the bane to the exist-

55



ence of the average mill employee—the main
source of errors and excuses. With a simple
“week-symbol” plus the color deferentia-
tions—how much simpler it is to move
production according to schedule, than by
the complicated order, date—and what not.
Into these production orders, therefore, the
completion dates and quantities are only
recorded, and this process is repeated until
the total production capacity for an opera-
tion for a week has been exhausted, in which
case the record is removed from the panel,
indicating that no more assignment can be
made for that week. In this manner, the
management not only knows through the
Dynamic Graphic Control when the limit
has been reached for an operation assign-
ment, but the planning department also has
this information. As a result, corrective
action is bound to follow before further
orders are accepted for a certain delivery
date already filled for a particular opera-
tion. Overtime operations may be arranged,
additional units of equipment, or additional
labor may be secured, or production may be
assigned to previous cycles where this par-
ticular operation does not happen to be
over-loaded, and the semi-finished product
side-tracked until such a time when the
other operations are capable of absorbing
it. Hence, the graphic control, with its co-
ordinated elements, provides an absolute
control, simple and accurate—which is sci-
entific management.

Whether this graphic principle is used by
the mill, or the other kind, the preparation
of individual identification tags, which
travel with the goods, remains the same,
but, the control of production in the individ-
ual departments follows this graphic prin-
ciple.

The value of this graphic planning board
will be best demonstrated by following the
actual procedure, in other words, what hap-
pens in the operating department of a knit-
ting plant. There are bundles upon bundles
in each department, and unless they are
moved consistently, in the relation of the
ultimate requirements of the shipping de-
partment, the plant will never be able to
make complete deliveries, hence, this
graphic planning principle, with its color
scheme, is extended to the detailed control
of the operations. Whether the unit is one
bundle or a dozen, the original color scheme
of six weeks cycle, as explained above, will
work surprisingly well. For the average
knitting plant, a dividing line in weekly
units is sufficient, which means that the
production assigned to a department to be
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completed within the week, will carry the
indicating color of the week, This can be
obtained either by printing the records on
the different colored stock or using the spot
method according to which the indicating
color of the week is pasted upon the tags.

The orders assigned to the various de-
partments are arranged in the Graphic Plan-
ning Boards according to such color scheme
and it is self-evident that without much dif-
ficulty the proper selection of assignments
to the machines or to the operators can be
made, and the executive of the department,
without delving into details, by a glance
upon the planning boards can determine to
what an extent the work is given out by the
responsible employees in accordance with
the schedules.

In instances where such weekly units are
not close enough, the records are provided
with divisions indicating the days of the
week, and the day when a certain unit order
should pass from the department is simply
indicated with a blue line made upon the
symbol of the day. For such purpose, this
control is absolute, because upon the plan-
ning board now an executive can determine
at a glance whether the orders are processed
according to the schedules or not. To-day
is Wednesday, and the planning board
shows the presence of production orders
marked for Monday and Tuesday. Without
other records the fact is known that the de-
partment is behind schedule. The number
of such delayed orders will also tell, with-
out further investigation, the extent that
a department is behind schedule and corre-
sponding corrective measures can be pro-
vided. The very fact that all such informa-
tion is visible and available without fur-
ther mental effort has a psychological effect
upon all responsible for the proper manage-
ment of a department. The secret of it is
that information is available without look-
ing for it. Such information is just as con-
venient to the executive as it is to an over-
seer. Hence, an employee responsible will
make every effort to correct conditions
detrimental to his ability, because there is
no way to hide his inefficiency or incom-
petence. A management control, organized
according to the principles of the Dynamic
Graphic procedure, lives psychologically in
a glass house.

For mills where it is desirable to follow
minutely the progress of production a
Graphic Locator can be provided. This in-
strument shown by Fig. No. 8 consists of
panels located in the office, each panel hold-
ing approximately 100 unit inserts. While



the Graphic Planner indicates to what an
extent a department operates according to
schedule and provides the management with
the picture of departmental operation—the
Graphic Locator tells for each production
order whether it is completed on schedule—
or not. For a Group Control, as described
in this article, whenever a production order
is prepared, a strip for the insert of the Lo-
cator is also prepared, placed into the panel
in the order of the scheduled completion
dates; sub-arranged according to styles,
sizes and color. The strips have for each
operation a section, into which the schedules
of completion in that operation are recorded.
When a process on a unit product has been
completed the processing record is returned
into the office and from this record the
Graphic Locator is corrected by moving the

indicating signal to the next operation on
the order—and inserting the date of comple-
tion for the previous operation. This pro-
vides another visible picture for the man-
agement. The executive has before him
the activity of the plant. Style by style,
size by size, color by color, he sees the
movement of the product—bring about con-
structive action on such units, which indi-
cate by their position upon the control board
that unless extra effort is extended, the
assortment of the product will be incom-
plete for a delivery date—and this means—
as every executive in the knitting industry
knows—substitution—back orders—late de-
liveries—added expense and dissatisfaction
—and everything else management wishes
to avert.



