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As the negative passes in front of the light, the sensitized solution on
the cylinder undergoes a chemical change. Where the light or transparent openings
in the negative have allowed the light to pass through on to the cylinder, the
golution has become fixed and insoluble in water. That portion of the solution
that was protected from the light by the dark areas of the negative remain solfible
in water and will wash off readily when later developed. The time for exposure will
vary from 12 to 15 minutes depending on the color of the negatives; that is, whether
the black areas are definitely opaque or on the grey side and whether the white
areas are perfectly clear.

Upon completion of the exposure, the cylinder and negative are removed
from the machine; the negative is filed away and the cylinder is rolled up with a
photo-engravers ink. An electrically driven arbor is used in the inking process,
and the ink is applied with a hand inking roller.

To develop out the print that has been exposed, the cylinder is immersed
in cold water and the surfacc washed lightly with soft cotton. The areas that were
affectcd by the light and which became insoluble during the exposure will remain on
the surface covercd with black ink. The other areas not affected by tho light will
wash off, taking the film of ink with thom. When completely developed, the image
on the cylinder will be a card sizc reproduction of the six-times-gizc copy. Mctal-
lic surfaces will be showing where the ink and solution have beoon washed off. It
is thesc arcas that will be attacked by tho acid and etched away.

The print is now inspocted for broaks and is touchod wp if necessary bo-
forc going to theo cotching opecration.

The ink print is dusted with an asphaltum powder and tho cylinder is
heatod to burn the powder into tho ink., Tho combination of the ink and powder whon
burnced in croeates a hard protective acid-registing coating which protects the image
on the metal from ctching.

Next the cylinder is positioned on a gpecial arbor in an Electric Etching
Machine and allowed to etch for approximately five minutes. The depth of etch will
be .002 to 0025 of an inch.

Electric etching is accomplighed by immersing the cylinder into an
electrolyte gsolution of "Sodium Chloride" and "Ammonium Chloride" and passing a
current of 65 to 70 amperes through the cylinder with 8 to 10 volts,

When the desired depth of the first etch is obtained, the type is thor-
oughly washed and dried in preperation for a re-inking ooeration.

The re-inking machine is now uscd to apply a thin coating of special
photo~engravers ink on to the top surface of the characters. An asphaltum powder
is dusted over the inked surfaces and the type is placed in an oven where it is
heated for 7 minutes at a tomperature of 400° F. It is then quickly cooled by a
cold water gspray.

The heat from the oven causes the ink to run down the sides of the charac-
ters and also the powder and the ink to blend into a hard resisting surface as pro-
tection against the next etching operation.
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The type cylinder is now placed in a chemical etching machine where it is
revolved in a bath of Ferric Chloride and etched to a total depth of .010 of an
inch. The etching time may vary from 10 to 12 minutes depending on the strength of
the acid. '

If the type has any large open areas, it is necessary to deep etch such
areas further until a total depth of .020 of an inch has been obtained. The time
required for deep etching is usually 3/4 to 1 hour. The characters and all fine
“detalil are painted with an asphaltum shellac for protection againgt the acid.

At the completion of the deep etch, the type is trimmed to length, cleaned
and sent to the plating department.

All cylinder type are chrome plated for twenty minutes to provide a hard
surface which increases the length of life.

Plating is the final operation and from here, the type are prepared for
shipment against the orders that were originally sent in from the field.

FLAT IMPRINTING PLATE

The production of flat plates follows the same procedure as outlined for
cylindrical type with the excoption that different equipment is used.

We do not electrically etch the flat plates but instead use the four-
powder method all the way through. When ueing this method, a special resin powder
knovn as "Dragons Blood" is usod. The powder whon banked against the four sides
of the characters, burned in, and heated forms a strong mesistant coating as pro-
tection againgt ctching.

GRAVURE TMPRINTING PLATES:

A "Gravure Cylinder Type" is processod in a gimilar manner as the "Letter-
Press Cylindrical Type."

The difference between the two is that in letter press the characters are
raiged and in gravure the characters are etched down into the surface of the type.
The depth of etch for gravure is .0025 of an inch.

Gravure cylinders are printed from a film positive rather than a negative.
The positive contains a gravure screen in the background which has been put there by
rhotographically processing the First hegative through a gersen on to another piece
of film. ,

Letter press cylinders are used for imprinting the nurmerals and letters
on to the card,

Gravure cylinders are used in the majority of cases for imprinting a tint
or design into the background of a caxd.

The Photo-engraving business as it has been outlined is one in which much
skill is required. There are many problems to be solved from day to day because of
the critical and precise conditions that are so esgential for successful operations.
As an example, the humidity of the atmosphere and the temperature of the room have a
groat effect on the coating, printing and etching operations., The gpeeds at which
the machines operate are very important and mey vary from one Job to another.
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One of the points at which those who are interested in the production of
IBM cards marvel is the hundreds of thousands of new forms designed over the years.
They are all different, and a study of them would show the history of our people
both from a social and an economic viewpoint,

In their early uses they took the form of census cards for our government
to find the facts upon which both govermment agencies and business could make future
plans. Then as their application became more general, they were used to give de-
tailed help to individual enterprises such as railroad accounting and studies for
our great insurance companies in their early years of development. In the past
fifteen years, the course of all of the social legislation, which has affected the
lives of all Americans for all time, can be followed in the design of the IBM cards
called upon to do all of this vast detall of work., Eoclal Security is firmly em-
bedded in the IBM card, both from the point of administration in the Federal Govern-
ment through all of the phases of gtate participation down to thelr use by our com-
mercial customers in caring for the contribution of the individual employeec.

In the IBM card, we have geen the development of huge public works programs
such as the Public Works Administration and the Tennessee Valley Authority. We can
follow the course of the recent World War IT through the National Defense Program
of 1940-41 and our participation in the war itself. The IBM card played a very
vital role in our war effort in the control of our men and material, The Lend-
Lease Program was made more effective by the use of IBM cards. Cards were designed
for the armed forces during the war which were classified as top secret documents
and more recently, there have been cards designed to work for the United Nations
Organization to do theilr part in making a lasting peace.

We have other cards which are used in the study of our public health
problems looking forward to the future when they will have played thelr part in the
elimination of a great amount of sickness and disease. -So you can see my point in
that a study of card designs,as they go by, could well be a study of current events.

Card design must, of course, have for its origin the specific need of a
card to perform a glven operabion in an installabtion of electric accounting machines.
Take for an example, a customer needs a material requisition as part of his control
of stock and supplies. This need is recognized and then either a representative of
IBM Sales Organization goes into consultation with our customer, or in the case of
a larger installation, the customer's supervigor of machine accounting operations
will lay out the designed card on one of our twice-size diagrams. This is then
forwarded through the channels of the Sales Representative and the Sales Office to
our Endicott Factory together with a purchase order from the customer which will
authorize us to produce the necessary type from which the cards may be printed.
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The subsequent operations which are performed to bring this new card into
being are those that were portrayed in the movie which opened this series of in-
structions. You will remember that the diagram was given a form number which would
give us conbrol of its schedule and location for all of the years that this card
may be an active form. The diagram with a proper order is entered in the Photo-
Engraving Department and here the actual process beging which will transfer an
idea sketched on paper into a precision printing plate from which millions of
finished cards may be reproduced.

At this point it perhaps would be well to review the different kinds of
cards which are produced. First, we have the regular card which has no other fea-
tures except a choice of card stock colors, the use of a stripe of any one of
various colors and the choice of location of a corner cut if one ig desired, This
first style of card may be produced from a cylindrical imprinting plate on the IBM
cylinder imprinting machine. The second style of card is a regular-length card
that may have a scored corner, prepunching, serial numbering or more than one color
used in the design. It is necessary that these cards be printed from a flat type.
This is also true of all cards that require the use of a stub on either end attached
to the card by a perforation. Thus, you will see the noecessity of knowing the type'
of card to be produced before we begin to make the printiang plate.

At the time when an order for a new card form arrives in the Photo~
Engraving Department, it is assigned a work Jacket which carries its form number
and gives its schedule as to when it is to be ready for photography. This then
places it in its proper sequence with all other work on hand. The order, in its
proper turn, is taken up by a person whose part is to order all of the words neces-
sary to compose the large copy. The copy writer is equipped with type charts which
are the same size scale as the diagram and in this way he is able to select the
correct size and style of type to fit a given space.

The order for words is then transferred to a file of stock words, and
this is made wp of hundreds of different words in a number of different sizes and
styles of type. Here all of the common words are drawn from the files and cheocked
from the order. The balance of special wording is then ordered from a printing
gection where all of the special words are get in type and proofed on a power proof
press. These proofs are dried in hot air ovens and when dry are added to the words
already taken from the files. This then gives us a complete set of words with
which the large six-timeg-gsize cony can be compomed.

During the time that the wording is being prepared by one group of people,
the dlagram of the new card is passed to the layout section. Here we make use of
a large master form which h2g all €0 coluwms of body figurcs printed in corrcct re-
gistration.

, By referring to the diagram the draftsman is able to put all of the neces-
sary rules and registration on this large form in pen and ink to produce the rules
and lines on the finished card. It is here that we assure the accurate regigtration
of the card in its use with the various kinds of printing business machines such as
thehéo-column interpreter. The card must it the registration of these various
machines,

Now that we have the large sii-times-size copy with all of its lines drawn
in ink, it is only necesssary for it to nave all of the worling added to it to be
complete. This is done by & girl working on a drafting table with the use of a
straight edge and rubber cement. Tach of the words is pasted in position on the



-3~

large copy to agree with the original diagram. When this is finished, all of the
work is checked by a proof reader to see that we have reproduced the design as wanted.

The copy is now ready for photography. This step is of utmost importance
because the reproduction of all the aforementioned steps on to a sheet of film is
dependent upon the degree of accuracy of the photographic process.

Photography, as used in Photo-Engraving, is a vast field in itself and is
the subject used to fill many textbooks. Our use of photography at this point is
reduced to an operation which is fixed in its use and results. Our camera is set
for an accurate six times reduction. The large copy is held in a glass-covered
frame always in the same place. The film is held in a special plate holler which
is equipped with a vacuum chamber to ingure the sheet of film's being held flat for
each picture. We use a process film which requires a 35-second exposure under four
35-ampere carbon arc lamps, this film being developed in a slow-process developer
which gives us a very sharp image with a dark black background. This is an ideal
negative from which to produce a line engraving.

11/13/46 mk
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The responsibility of any maintenance department is to keep production
equipment in good running condition at the lowest possible cost. The card manu-
facturing maintenance department at Endicott in addition to maintaining equipment
for the Endicott plant has the following responsibilities:

1. Builds new card manufacturing equipment for all plants.
a. High-speed slitters
b. Card manufacturing machines
(1) high-spoed rotary machines
(2) special purpose flatbed maohines
¢. Tinting machines
d. Specilal machines and all necessary tools,

2. Works in close cooperation with the Engineering Department in con-
nection with building and testing new designs of card manufacturing
equipment.,

3. Meintains records and arranges for periodic overhauls, at Endicott,
of equipment from all plants. At this time all the latest improve-
ments are added to each machine.

Lk, A1l card manufacturing equipment shipped to our foreign branches
is reworked to their specifications at the Endicott plant. Also,
at this time, all the latest improvements are added.

5. . Maintain a stock of replacement parts and ship on demand to any of
our plants --- domestic and foreigm.

The job of maintaining our card manufacturing equipment is constantly
becoming more complex and important. Some of the factors contributing to this
trend are ligted below. :

1. Reduction in manufacturing tolerances brought about the increased
demands upon our accounting machines.

2, Constantly raising quality standards of our product,

3. Increased output per production machine.
a. Original Tlatbed machines produced 40 to 50 cards per minute,
b. Improved flatbed machines ran 120 cards per minute,
c. Present flatbed machines run 200 cards per minute.
d. Original rotary machines operated at 400 cards per minute.
e. Improved rotary machines increased productlon to 800 cards per
minute.
f. Our present rotary machines operate at 1000 cards per minute.
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The increased production speeds result in:
a., Heavier bearing loads and more wear.
b, - Increased vibration loads.
c. Increaged paper dust and chip troubles. _
d. Iubrication requirements are more exacting.
. Adjustments must be made with greater care.
f. Adjustments require more frequent checking,

4, Increased complexity of our production equipment such as:

a. Development of the electronic speck detector.
b. Incorporation of this speck detector as a completely
automatic feature on individuwal machines.
c.- Growing use of electronic speed control such as now used
on our slitters and tinting machines,
d.. Introduction of multi-state printing, numbering, pre-
punching, scoring and punch scoring.
o, Introduction of new printing materials and techniques.
(1) Gravure printing
(2) PFast drying inks
(3) Safety inks for check printing
(4) Registration on multi-colored jobs.

The administration of a maintenance department is divided into two fields.
One -is to prevent machine breakdowns; the other is to repair a machine which has
broken down. We will first discuss the preventive measures taken by our maintenance
department. o

1. Of prime importance is the selection and training of men who meet the
following qualifications. He should ---

a., Fully appreciate the importance of his Jjob.

b. Be willing to learn and practice the best and safest ways of
doing Jjobs. ZExperience shows that most accidents could have
been prevented by the exercise of greater care on the part
of the worker.

¢. Work toward promotion through study, gaining experience and
the performance of consistently high-quality work.

d. Have a Teeling of conscilentious responsibility,

e. Be unceasingly vigilant and constantly alert to see that every-
thing possible is done to keep the machines running on pro-

: duction and the repair costs held to a minimum.

f. Strive for a habit of neatness, a very desirable quality. It
pays a better return than any other investment. Neatness ap-
plies not only to the care of machines but also to tools, equip-
ment, working areas and safe working habits,

g. Recognize that the ability to be a good maintenance man cannot

+ be obtained from books alone. The top ranking waintenance man
hag a wide range of practical knowledge gained through experience
and association with managers and engineers who themselves have
been first rate maintenance men.

2, All equipment scheduled for periodic overhauls.
3, Standardization of repair procedure.

L, Correction of weak gpots through close cooperation with the engin-
eering department.
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5. Encourage maintenance men and operators to turn in suggestions
for machine improvement.

6, Encourage training programs such as this and others offered by
the school, which will provide opportunities for both operators
and maintenance men to learn more about their Jjobs.

A second field of administration of a maintenance department has to do
with repairing a machine which has broken down. The organization of the depart-
ment to meet this situation is outlined below.

1. 'Experience& maintenance men are immediately available.

2. All necessary special tools are supplied to the maintenance men, as
well as safety equipment (safety glasses and shoes, speclal hoists).

3. A well-equipped machine shop, operated by skilled machinlsts, is
‘ ready to repair or rebuild worn parts in cases where replacements
are not avallable.

4, A stock is kept on hand of parts and assemblies most frequently
needed.,

5. Any maintenance man 1s free to ask for help from his fellow workers,
his department manager, or the development engineering department.

6. Experience gained in any of our plants is standardized and distri-
buted to all plants through the medium of engineering memoranda and
inter-plant vigita of factory managers.

T A reference manual is being prepared with illustrations covering the
working parts of the machines. The use of these illustrations will
greatly reduce the time required to identify the defectlve parts and
secure replacements, In addition this manual will assist less ex-
perienced men to more quickly understand the operating principles of
the machines,

OPERATION AND MAINTENANCE PROBLEMS

High-Speed Rotary Card Machine

This card machine is a carefully englneered and precisely built piece of
equipment, The side frames are bored on a Jig bore, the gears are the very best
that can be obtained. ZIvery effort should he made to operate and maintain this
machine in the best possible manner. Some of the problems that confront the opera-
tor and maintenance man are listed below.

BRAKE

The brake on the reel of paper is a simple but important part of the ma-
chine. The leather washers must be soft, smooth, and well oiled. The fibre washers
must be smooth and free from dirt or iron chips, The brake hub nut must be adjusted
so that:

1. Brake will prevent roel from unwinding when press is stopped.
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2, To hold the hub sufficiently to allow the reel to lock in position
when loading a new reel.

3. Provide a uniform tension on paper web while machine is running.

PAPER STRAIGHTENER

The paper straightener is controlled automatically by the action of the
cards against the feeling rod. A curl in the cards will move the feeling rod, which
will close an electrical contact, energize the paper straightener motor and remove
the curl from the paper. This motor is reversible and its direction is controlled
by the way in which the cards curl. The straightener blades must be sharp and ad-
Justed to an opening of ,012 inches., The feeling rod should be formed so as to
rest on three cards; this will prevent the straightener motor from hunting. Over-
travel 1s prevented by mercury limit switches located on the shaft of the paper
straightener. "

FEED ROLLS

Feed rolls are very critical and are manufactired with the utmost preci-
sion, Tach feed roll is ground concentric on its own shaft to a tolerance of .0002
inches. A change of ag little as .0001 in the diameter of the feed rolls will re-
sult in a change of .00l to .003 inches in card length.

Any foreign substance on the feed rolls such as dirt, ink or paper will
cause excessive card length variation. Our machines are equipped with felt wipers
designed to keep the feed rolls clean. To do a good Job these felt wipers must be
kept clean.

In order to get the longest bearing life the feed roll pointer should be
get at the lowest figure which will produce correct length cards. With the pointer
-on number (1) the feed rolls should be paralleled using a .005 ateel shim.

PRINTING PLATEN

The printing platen must be adjusted for a light even pressure for the
full width of the paper. A properly adg1sted platen will have a long life and little
or no effect on the card length.

The most common printing difficulties are listed below:

1. Type cylinders oversize for feed roll. ’

a, 2,350 4+ ,001 - ,000 for machines with 2.3422 diameter feed rolls.
b, 2.345 -4 ,001L - ,000 for machines with 2.3430 diameter feed rolls.
2. Platen not correct size for type used.
. Worn platens, require heavy pressure.

3
L. Platen tight on shaft due to lack of oil.
5. Bind in oscillating mechanism,

6

. Dirty platens, card dust, oil, ink.
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CUT -OFF

-5
Worn type results in a loss of sharpness in the printing.

Excessive printing bressure. A properly adjusted platen can be
turned by hand with paper in printing position.

A properly adjusted set of cut-off blades will produce cards with a
clean square and straight cut-off.

The removal of dull knives and asserbly of sharp knives is the most im-
portant single operation on the card machine. The procedure is as follows:

1,
2.
3,
L,

50

Leave the type cylinder in place,
Remove both hlade holders.
Crank machine until bleed line is in line w1th centers of knife shafts.

Asgemble wing knife holder and blade so that the blade lines up with
bleed line on the paper.

Assemble solid knife and holder on their shaft so that blades press
together lightly.

With paper between the blades turn the machine slowly; if the blades
hit or drag, stop the machine and back the set screw slightly. The
set screw referred to is a 10-32 screw which controls the pressure
between the two knife blades. The movement of the wing blade should
be between 1/64 and 1/32 of an inch.

Check the overlap of the blades, This should not exceed .018 inches.
If the overlap exceeds .018 inches the blades will shear against each
other, cut fuzzy cards and push cards crookedly into the gripper unit.

The recent adoption of cemented carbide blades has greatly reduced the
number of knife blade changes.

GRIPPER GUIDE UNIT

The purpose of this unit is to guide the card from the cutoff into the

drier drum,

The unit is timed as follows:

Turn press until top of card is even with top of fluted guides.
Loosen the set gcrew in the rotary guide drive gear.

Rotate the guides until the top of the card is 1/32 removed from
guide plate,

Tighten set screw in rotary guide drive gear.
Pogition the four individual guide brackets so that the card moves

freely and squarely into the drier drum. Under no circumstances should
these four guides be ground or mutilated.
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DRTFR DRUM

The drier drum is a conveyor which carries the cards from the cutoff to
the stacker. The fanning action of the cards while in this drier drum helps the
ink to dry and reduces offset when the cards are stacked. There are approximately
37 cards in the drier drum at all times which allows 2.22 seconds for the ink to set
on each card. To time this unit proceed as follows:

1. Turn the cerd machine until the card has just cut-off.

2. Position drier drum so that any one of the "V" slots is 1-9/16 above
the gripper unit casting.

3. Lock drier drum in place.
L. Move loading cam foreward until the clip opens approximately 3/16 in.

5. Turn card machine until "V" notch is now 1-21/32 above gripper unit
casting.

6. Adjust loading cam up or down so that drier drum clips Jjust close.

DRIER DRUM CLIPS

These clips must rest evenly on the face of the drier drum with no rock-
ing. The lever on the side of the clip should extend exactly 7/8 inches. The clips
should also be kept clean of oil, dirt and ink. If the above requirements are not
strictly adhered to the cards are apt to be marked on the ends.

DRIER DRUM CLIP RELEASE CAM

The purpose of this cam is to open the drier drum clip when the card is
in a vertical position, This will allow the card to drop against the clip hinges,
thus positioning itself for a corner cut. The cam should be assembled with long
end up and set to open clip to fullest extent.

CORNER CUT UNIT

The purpose of this unit is to cut any corner of the card. The usual
angle is 60°. Special angles require special knives. The proper size of corner
cut is etched on the face of the standard card gauge. To btime this unit proceed
as follows: '

1. Check to ses that drier drum is in time.

2. Turn machine until moving blade is at its closest position to
stationary blade. Loosen screws and move gtationary blade with
gufficient pressure to result in a clean corner cut. Secure in
this position with clamping screws. ' '

3+ Turn card machine until'knife Jjust starts to cut corner on card.
4, Corner cut auxiliary cam opens drier drum clip 1/32 to 1/16 inches.

5. Move the card bumper as far from card ag possible,



-T-

6. Adjust card support bracket so that card is held with as little sag
a8 possible,

7. Move the bumper until it Jjust bumps end of card.

8. Adjust for size of cut by moving entire unit ‘toward or away from
machine,

CARD STACKER

The completed cards are stacked through the action of a platform scale
in groups of 850 to 900 cards. This stack of cards bvrips index mechanisn which
turns stacker table., Platform scale returns to empty position in readiness for
more cards. During this indéx operation the cards are temporarily stored by action
of "Card stacker shutter."

In earlier model machines congiderasble damage was done to the index
mechaniem if a Jam occurred during the index cycle. To overcome this the spring
overload release was developed ag now found on the index pull rod of all machines.

AdJjustnents:

1. Platform scale spring adjusted so that 850 to 900 cards will trip
index mechanism as follows:
a., Index latch must drop into notch on top of platform scale.
b. Movement of index latch releases index dog causing the "Card
stacker shutter,”" to spring into position to receive card.
At the same time the stacker indexes one pocket.
c. The card stacker shutter is returned to its latched position.

The present construction of the platform has necessitated considerable

repairing. As a result of a suggestion on the part of a maintenance man the con-
gtruction has been considerably simplified, reducing repair time to almost nothing.

SPECK DETECTOR

The purpose of this device 1s to automatically reject all cards containing
electrically conductive spots such as carbon or iron partlcles. This device consists
of:

1. ZElectronic cabinet containing a thyratron tube.

2. FElectrical interlocking relay preventing operation of machine
unless the speck detector is in operation.

3. Contact roll and brushes which sense the presence’ of the conductive
particles in the paper. A gecond interlock on this brush assenbly
prevents turning machine over unless brushes are making contact with
the paper. These brushes must be located so that there are seven card
lengths between the brush and the card ejector pin. Bruslies must be
kept free of paper dust,

4, The brushes are held against the paper by action of a two-coil
golenoid.

5. A conductive particle in the paper passing brush and contact roll will
ionize the thyratron tube which in turn energizes the pin set magnet
causing this defective card to be ejccted
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6., Twice each shift the action of the speck detector is checked to see

that it is working properly and will detect spots the full length and
width of the card, and actually eject defective cards.

CARD EJECTOR MECHANISM

The purpose of this mechanism is to throw out defective cards as sensed
by the speck detector brushes. This mechanism consists of:

l. Electromagnet, armature and micro switch.

2. Pin set‘gear.

3. Card ejector plunger.

The timing of this mechanism is as follows:

1. Before assembling mechanism into the press, check to ses that the
armature when attracted to within 1/64" of magnet core will open

micro-switch in the thyratron tube circuit and set pins for card
ojection,

2., Adjust agsembly to preés. Care has to be taken to have circuit
polarized.

3. Then adjusted to suit press for proper card ejection.

Ball bearings have been added to late models to reduce oll drip on micro
switch which has caused burned points and operation Tailure in the past.

‘In conjunction with this speck detector unit a glime spot detector is
‘being developed. '

AUTOMATIC PRESSURE LUBRICATING SYSTEM

This sgystem is operated by a direct drive from the main shaft of the card
machine., The oil is piped to all principal bearings of the machine where it is
metered according to the demands of the individual bearings. With the present
machine speed of 1000 cards per minute, oil is forced into all bearings once every
eleven minutes., This time interval can be set for any value between 2% minutes to
five hours.

The copper oil pipes should be inspected to see that they are not damaged,
thus cutting down on the oil to one or more bearings., The filter in the sump Jf the
pump should be renewed at least once a year.

ELECTRICAL SYSTEM

This consists of 220-volt, three-phase AC power, and 220-volt DC power.
AC Power
1. Main drive motor

2. Speck Detector



3. Straightener motor

4, Drive shaft brake.

5. Belt tightener solenoid

6. Motor control box

DC Power

l. Speck Detector

2. Speck detector brush solenoid
Electrical Safety Interlocks

The following. safety interlocks are mechanlcally connected to a control
contact in the motor control circuit:

a. Teed roll, type cylinder, cutoff safety cover.
b. Ink unit cover.
¢. Frame cover.
d. Stacker overload. ,
e. Stacker index safety stop.
The following safety interlocks are electrical:

'é. Paper end and Jjam stop.
b. Platform stacker Jjam stop.

Push Button Control of Paper Straightener,
.i. Push buttons are located in stacker table switch box.

-2. Proper setting of paper straightener at start of each reel is
controlled from these pusi buttons.

Manual and Power Switch (toggle DPDT)
l. TLocated in stacker switch Vox.

2. On "Manual" the speck detector brushes are energized and the brake
is held on, allowing the press to be turned by hand.

‘3. On "Run" the speck detector brushes are raised away from the contact
roll to allow threading of the new paper web. At this time the brake
is on and prevents turning the machine. This is necessary because

the speck detector brushes are raised in order to allow threading the
machine,

Start and Stop Switch
l. Located in sbacker switch box.

2. In order for the start switch to be operative all safety and jam
contacts must be closed and the toggle switch set to "ON" position.
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3. The action of thisg start switch is:

a, Starts drive motor.
b. Brings speck detector brushes down against the paper.

¢. Releasges brake on drive shaft.
d. Energizes belt tightener solencid.

The actuval starting of the card machine is accomplished by tightening the
drive motor belt after the motor has been gterted by the start switch.

If at any time the running circuit is broken by the stop button, jem
contacts or cover safety contact, the machine will stop instantly through action
of the magnetic brake on the drive shaft,

In order to produce cards with special features, new devices had to be
invented and developed. Among these are the combination die base, prepunching die
and head, corner cutting unit, Scoring device, hole punching device, creasing de-
vise and a special printing station to provide for serial numbering. After these
devices were developed and put into use, it became the function of the card main-
tenance department to keep these units in proper working order and set up procedures
for periodic check-ups to prevent lost production time due to breakdowns. Repair
and maintenance cost on these devices can be greatly reduced through their proper
setup and handling.

The bagic unit of these special devices is the cowbination die base which
holds all of the other special devices which have been developed. This combination
die base, in which the dies, prepunch heads, scoring unit, and corner cut unit are
held, should be handled carefully to see that none of these devices when placed in
die base bottom, so heavily as to put an excessive strain on shafts and levers
cauging them to shear pins or break shaft. A large number of units in die base
can cauge & very great torsional strain on shafts and an excess of impression can
cauge them to be broken, causing a large die base maintenance.

Prepunch head is used for punching holes in numbered sequence and 1s used
with the prepunch die. We have special numbering heads to number backward reverse,
skip numbering and odd and even numbering. We also can gang punch.

Prepunch Die repair--when die no longer cuts a clean hole in the card,
the die is repaired by steking in the hole and grinding the die plate. If die
plate 1s worn,a new plate is installed and punches fitted. Then die is broken in
so that it will work properly. At the time of repair die is looked over for worn
bushings and leader pins, broken springs, and general line up of the die itself.

These machines are delicate and should be handled with great care. Pinch~
ing on Detent Rod with fingers will cause rods to bend and stick. Prying around
rods with screwdriver does the same thing. Hitting a gide frame will put it out of
alignment cauging it to bind and one or more of these things will cause the tools
to function improperly and will cauge double punching or wrong punching. It should
be kept free and clean from paper dust and dirt. It should be oiled with a light
oil and then blown off with air, Make sure that it fits dle base proper and no
shim is put under one side or the other causing it to bind. This causes Leader pin
to wear on dies and punches to stick, B
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_Corner cut unit is used to cut the corners of cards. This unit should
be set up square in die base, without shim and punches adjusted to cut off corner.
The die is ground and punch is ground to & good sharp cutting edge. When these
parts are worn, a new punch is fitted and new dies are put into unit to fit punch

to keep unit in alignment. This unit should not be hammered on, to move in die
- bage.,

Hole punch die for plercing holes in tab cards is run at a close tolerance
and. has to be in perfect alignment otherwise edge of punch is sheared, very often

ruining die and punch. A fixbture has been made to line up these punches to avoid
these faults.
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ENGINEERING
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To provide machinery for the high-speed, economical, and efficient pro-
duction of quality cards and other printed forms is the responsibility of the
Engineering Department of the Card Manufacturing Division.

Engineering advancements mst keep step with ever-increasing production
demands. Manufacturing improvements, of course, are sought out and developed con~
tinually. As new product requirements arise, machinery must be invented and de-
veloped to make the new product., Also, new machines are being created from time
to time to more efficiently prodnce‘gtandard items through improved machine design
principles.

Such engineering undertakings criginate in the company and may or may
not be worked out in collaboration with specialized machinery manufacturers. The
new electronically controlled high-speed slitting machines, mentioned in an earlier
talk on Preparation of Card Stock for Manufacturing, represent an example of an
outstanding engineering achievement made vossible by the cooperative efforts of the
engineers of the Kidder Press Company, the Reliance Electric and Engineering Com-
pany, and our own department.

Standard production equipment, such as the Rotary Card Press, is continu-
ally being improved, Mechanical and electrical features added to the machine are
designed for increasing production and bettering product quality,

i

Our work, as compared to that of other engineerihg departments, is unique
in that it centers around the design of highly specialired machinery and the de-
velopment of manufacturing methods used in the actual making of the IBM card. The
product we make is the operating unit by which our company's business machines
function. The efficiency of these machines is greatly dependent upon the accuracy
of that operating unit. In turn, the accuracy of the IBM card is completely de-

" pendent upon the engineering soundness and pre0151on built into the machines used
to produce it.

Specifically, the work of the Engineering Department includes:

1. The technical analysis of all matters pertinent to the production of
printed forms.

2. The development of new processes of card manufacturing and printing.

3. The design of checks and special forms.

4, The calculation of manufacturing cost estimates.

5. The handling of all engineering changes relative to any equipment
used in our manufacturing division.

6. The handling of departmental design and development projects,
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Our analyzing work covers the study and recording of the life of machine parts, the
study of the characteristics of various types of papers, inks, and dyes and their
effects upon machine design and operation, invegtigation into production methods in
the interest of improving efficiency or ecohomy, and the responsibility for recom-
mendations regarding card production equipment and techniques within our plants in
this country and In plants of foreign countries.

Among our contributions to the card menufacturing business have been the
development of such new processes ag continuous paper tinting, fabrication of the
stencil card, the over-and-under printing press, and the high-speed slitters.

We design checks and other printed forms for various branc1es of state
govermments and the federal govermment and for all types of industrial concerns.

Calculations made by the eétimating staff of our department are used in
establishing the bagis for the selling prices of all printed forms.

As mentioned, we control all engineering changes made on any of the card
manufacturing division equipment. Changes originate in many different ways, but,
with rare exceptions, a standard procedure for handling them is followed.

An engineering chenge may be brought about by a departmental development.
A new machine feature may be designed to be added to existing machines in the form
of a universally adaptable unit. A part or a unit may be redesigned for the pur-
pose of improving machine operation or permitting closer control of card quality.

There is also the case where g completely new machine is released by an
engineering change. This machine may have been developed for performing new func-
tions or for more efficiently performing the present functions of existing machines.

Engineering changes may originate through the reports of machine operation
or adjustment difficulties experienced by operators or repair men. Machine Repair
Department records serve as an information center for facts relative to parts or
units giving trouble, requiring excessive attention, or needing frequent replace-
ment.

Suggestions from employees, of course, have accounted for a great many
engineering changes which have provided for improvement in operation, maintenance,
and quality,

Frequently, the Tool Engineering Department will request a change to
facilitate tooling or manufacturing. Recommendations regarding the usage of com-
mon parts are forwarded to the Engineering Department by the Standards Department
for engineering change action.

When a request for a change is received, the recommendations are studied
and discussed. If it is apparent that the time required to carry out the work
involved is appre01ably long, a project is set up and assigned to a member of the-
department,

A member of the Engineering Department then investigates and makes a
thorough study of the situation. Any tests considered adviseble are conducted.
If necessary, a model, incorporating the new or revised feature, is built and
tested under actual production conditions.
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If the change appears advisable, it is approved and an Engineering Change
Notice number is taken out and assigned to the project, Once a change number has
been taken out, reproductions of all drawings involved are withdrawn from.the fac-
tory blueprint room and filed in the Engineering Department

Prints of all parts and bills of material affected are then marked and
filed. When the blueprint room receives requests for prints of such parts, the
requests are referred to the Engineering Department where prints, marked with
changes, are furnighed.

The change notice is then written, checked, and approved. Copies are
forwarded to the Production Engineering Department and the Tool Engineering Depart-
ment. Should it be essential that the actual change in the machine be made effec-
tive before the time ordinarily required for completion of routine clerical change
notice operations elapses, a letter of advance notice is written to the Production
Department.

When a printed copy of the change and prints of the corrected drawings
are received from the Production Fngineering Department, it is an indication that
the master drawings have been revised and new reproductions made. Original repro-
ductions in file are then destroyed and the project is closed out.

Development proJjects begin when a need for machine improvement becomes
apparent. The improvement may be brought about by design changes in the present
unit or by development of an entirely new unit to perform an operation not incor-
porated in the present machine design.

A study is first made of the present unit to determine possible means of
improvement or of the machine itself, if a new unit is being developed, to deter-
mine possible location for the new unit, depending upon function, powering, operat-
ing convenience, safety, and expected space requirements.

A discussion is usually held between the department supervisor and the
designer on the merits of various design proposals. A layout of the design then
" follows and necessary assermbly and detail drawings are made. A model unit is then
built and installed on the machine for testing.

Following observations and results of the test, the unit is redesigned
for practical production and released on an Engineering Change Notice.

An example of such & departuental development project to be considered
is the new Corner Cut Unit on the Rotary Card Press.

The original cormer cutting device was found to have such disadvantages as
uneveness of cutting, high maintenance costs, and corner chips sometimes getting in
with stacked cards. In starting upon the development of an improved unit, a new
principle of operation was designed., Sliding, or shearing, aotlon of two knives in
constaent contact replaced flying rotary blades.

In making the model unit, the'primary interest was the testing of the new
theory of knife design. The method of corner chip removal was purposely neglected
temporarily, with a vacuum system being rigged up to suit at the time of assembly.
While the unit was under test for corner cutting, various types of chip chutes and
vacuum take-off systems were tried.

The knife design having proved satisfactory, the unit was redesigned for
production. When redesigned, various improvements and refinements were incorporated.
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Life expectancy of the knives was increased by the changeover in material
from tool steel to solid tungsten carbide. Wear on moving parts was reduced through
installation of bronze bushings on the bell crank studs, and adopting a more rugged

knife post 1lift pin design.

The welght of oscillating parts was reduced by the use of aluminum for
castings. Accessibility to knife parts for adjustment and replacement was obtained
by making the entire knife unit demountable through the removal of one screw. All
necessary vacuum intakes, hose line and connections, and the chip chute became part

of the unit design.
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CARD ORDER ENTRY AND HANDLING
by
H., E, Williams & J. E. Cummings

Mail is received in the Card Order Department four times dazmv, bringing
Card Orders from all parts of the World. At the present time, we are receiving
well over 300 of such orders daily. The first step in entering a card order is
checking type file for plant location and verification of customer's name. Orders
are then arranged alphabetically and in groups of 20 to 25 orders. A control sheet
is algo attached to each group. (Slide) Control (Samples) sheet purchase order,
Branch 0ffice Order.

The orders then go to the Pricing Clerks. The Pricing Clerks, inciden-
tally, are the hub of this operation. Their operations are as follows: Checking
purchase order against Branch Office Order and sample cards. This is done pri-
merily in an effort to correct any transpositions, which may take place in the
branch offices in editing the work sheet or branch office order Irom which we work,
once the checking operation has been completed. The next operation is checking
the jacket card, which is included in the tub file for verification or correction of
quantity discount to which a customer is entitled and for any special instructions
pertaining to that customer. At the tub file, the Master Address Deck is also
pulled. The pricer then returns tq a pricing desk, which contains prepunched
cards for the various colors in which are prepunched color, quantity and unit
price. These tickets are made up according to required packing, that is 2 M Small
Wood Boxes or 1OM Corrugated boxes. On the first ticket of each type number is
mark sensed the following information: 1) Item number, 2) Corner cut, 3) Electro-
type number if special routing is required. A prepunched routing card is also
pulled from file, also prepunched guantity discount cards, which are made up for
various discounts and quantities. A complete deck then, as worked up by the pricer,
is as follows: 1) Master Address Cards, 2) Routing cards, 3) Item cards,

k) Quantity discount cards. ’

Decks and orders then go to Printing Punch, where a header card is
punched, which contains the following information: date of purchase order, pur-
chase order number, requisition number, schedule date of order and invoice number.
This information is also reproduced through mark sensing reproducer into all other
cerds in the deck with the exception of address decks.

The orders then go to the Machine Acrounting Department. The complete
decks on orders to be invoiced are received from the Card Order Department, and are
immediately listed on a thirteen-part invoice form, one of which each person in the
class has on his desk., This form is printed on an IBM Accounting Machine, using a
special platen and extra-heavy springs on type bars. As you will notice on your
sample invoice, the thirteenth copy is very legible. After the invoices are pre-
pared, all cards and invoices are returned to the Card Order Department.
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The 13-part invoice is prepared and returned to the Card Order Department,
where invoicing and shipping address is manually checked against the order, and any
local taxes added to invoice on a facsimile typewriter. As soon as this operation
is completed, the last two copies of the set are released, namely, acknowledgement
to customer and acknowledgment to Sales Office. Order is filed, remaining 11 parts
of invoice set to Production Ticket Clerk. Deck cards then go to Interpreter for
interpreting information on top of production tickets, then to sorter for sorting
yellow cards. Address decks, production tickets and miscellaneous cards, are

returned to Pricing Clerk for refiling in the tub file. Decks are used over and
over., Three additional control cards are also prepared, two to Department 950,
1 to Accounting Department. Production tickets are then matched against invoice.
When a group has been completed, two control cards for each order, shop tickets
and Nos. 6, 7, 8 & 3 Bills of Lading go to Machine Accounting Department.

The Production Tickets and Shop Orders as received from the Card Order
Department are now ready to prepare the Identification Ticket, which is applied to
each carton of cards shipped from this plant. Using the IBM Interpreting Repro-
ducer, Type 519, we reproduce from the Production Tickets to this Identification
card, picking up all necessary information and interpreting on the first .line the
Customer Invoice Number. These cards are passed through this machine the second
time for & lower interpretation of the Card Electro Number. These identificatlon
cards are then passed through the 552 Alphabetic Interpreter and the information
across the top is printed. We now merge the Production Tickets and the Identifi-
cation cards by the use of the IBM Collator. This facilitates the handling of
orders and necessary cards in the Card Manufacturing Department, After the cards
are merged, all cards and copies of the Shop Crders are given to the Control Clerk
in the Card Manufacturing Department. The identification card with the large type
makes it much easier for the Shipping Department employees in IBM and also the
employees in the customer's Receiving Departments to identify each box of cards.
Along with the Identification Card, a sample of the card form is applied to the
outside of each packing case,

The yellow cards and Accounting Department Control card are accumulated
until the end of day at which time a listing of orders entered for the current day
is prepared and sent to Department 950 and to the Accounting Department with control
card., The first five copies of the invoice are placed in Card Order Department Open
Invoice File and yellow header cards are placed in control file from where a weekly.
schedule list is prepered each Friday. The cards are sorted by schedule date and
the Printing Department furnished a listing of those schedules, which can be printed.

A Control Header Card is recelved from the Ordexr Department and reproduced
to our Accounts Receivable Card. The information punched is interpreted across the
top of the card to facilitate matching the cards against customer involces. TFrom a
~copy of the invoice, all necessary information such as card revenue, page number,

miscellaneous items, etc., are punched by the Keypunch Section of the Machine Ac-
counting Department. After the punching and verifying, these cards are sent to the
Tabulating Room, where all cards are balanced against control totalsg, and a listing
showing all necessary data is prepared for transmittal of the necessary information
to World Headquarters for use on their Accounts Receivable File., This accounts re-
ceivable procedure is completed the day after shipment of cards.

The Production Tickets have another use in preparing the quantity produced
on our FAM Card Production and Inventory Report. Thig report is made from the ori-
ginal Order Control Card along with the detail Production Tickets. This report is
used by the Accounting Department and Card Menufacturing Department for the control
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of inventories and shipments of cards to customers on a pre-determined schedule
date, This also facilitates a minimm of storage space in the Card Nb.nufacturlng
Department for cards printed, but not shipped.

When production starts- on an order, the Production Tickets go daily to the
Accounting Department, where they are accurmlated and tabulated until the salmon
cards are received indicating final shipment, at which time the Accounting Depart-
nent waits for the listing of the billed orders from the Card Order Department
(Shipping list) is then matched against Production.

When shipment 1s made in Dept. 950, shipping notice 1s released to office
originating order, packing list is placed in one of the boxes and three bills of
Lading signed, carrier takes one copy, one copy becomes permanent shipping room

- record and one copy returned to Card Order Department with shipping order, which
is our signal to invoice customer. '

' If no alteration has been made to invoice, we simply pull five copies
from open file, date them, attach bill of lading to first three copiles, which is
customer's invoice. Page number 4 and 5 copies, which is New York Accounting De-
partment copy and Accounts Receivable copy respectively. Pull yellow header card
and send to Machine Accounting Department, where a shipping list is prepared (al-
phabetically), and yellow cards are yeproduced. Additional information is punched
on this Accounts Receivable Card such as page number card revenue and miscellaneous
items. Register or spread sheet is then run from Accounts Receivable Cards and
Accounts Receivable cards, two copies of invoice and register sent to New York, the
day follomng shipment.,

The yellow card now becomes quantity discount card and is accumulated
until end of month at which time an accumulative discount report is run which is
necesggary so our offices can be advised on the status of customers!' yearly card
contracts at any time.

(Shipping list)

(Entry list)
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ACCOUNTING OF IBM CARD MANUFACTURING
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G. C., Trmons
November 25, 1946

CENFRAL TNFORMATTON

Cost accounting is defined as that branch of accounting which has to do
with recording and analysis of expenditures, study and interpretation of the data
thus obtained, the uge of such information in the management and direction of the
enterprise., In a narrower sense, the term "Cost Accounting"” is applied to account-
ing in a manufacturing entervrise and the accounts would, therefore, cover produc-
tion or factory activities. '

The purpose of cost accounting is to furnish information which will make
possible intelligent and efficient administration of a business enterprise. For
example--the cogt accountant should have information available which will:

l. Point out where costs are going out of line
2., TImprove procegses
3. Secure low costs
L., Reduce spoilage and waste
5. Total cogt of cards sold
6. Cost per thousand
g. Comparison of costs of three card plants
. Etc,.

It should be pointed out and emphasized that the Accounting system must be
molded around the production system and layout. Reports resulting from the system
must not only fit, but also reflect the operations clearly and effectively. However,
there are certain accounting fundamentals which exist which must be recognized by
production personnel.

The elements of cost are as follows:

1. Direct lLabor, which is labor spent in actuval production of the
product or labor which is immediately identifiable with product costs.

Examples: Slitter Operator
Carroll Press Operator

2. Direct Material, which is material forming a part of the finished
product. Generally speaking, materials present in the finished product.

Example; Paper
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3. Txpense (often referred to as Overhead or Burden) includes labor
and material which cannot be charged directly but are necessary to the
manufacture of the product,

Exarmples: Wages of Managers, clerks, truckers, maintenance
' repair men. Materials including repair parts,
oil, grease, stationery.

Ixpense would also include fixed charges such as Depreciation,
Taxes, Group Insurance, Unemployment Insurance, Vacation and Iolidays,
Country Club, Occupancy expense.

The term depreciation may be but a technical accounting word to you, 80 we
shall take this opportunity to explain it in detail:

Machinery and equipment used in the Card Plant is either purchased as a
unit or manufactured and assembled by the IBM., This equipment has an expected
length of life or service for a period of several years and the cost is, therefore,
provrated over that period.

For example--a machine used in the slitting department may cost $1,000;
and if this cost were charged immedigtely to operation costs, it would seriously
distort costs because a ten-year cost is included in one year's operations. There-
fore, the cost of this machine is prorated or depreciated over a period of 10 years
or $100 per year.

Expressed in accounting terms, the machine has been capitalized and de-
preciated based upon cbsolesence and deterioration over a period of years.

o This type‘of expense ig usnally referred to as fiXed, since the expense
exlsts regardless of operations. If the plent should remain idle or work at capa-

city, the expense of depreciation would remain the same.

COST FINDING

This subJect would be very sirple if we could divide the total cost of
operating the Card Plant Dy the quantity of cards produced to derive a cost per
thousand., This calculation would indicate trends but would not be gpecific in
detall to be of value to management.

Therefore, a schedule of accounts must be created which will include the
three elements of cost mentioned above. It ig also necessary to bresak up the

charges to these accounts by cost center (relerrcd to as Burden Centers, cost pools,
departments).

Accounts are divided into three sections:

1. Major Accounts
910 - Plant 1 '
912 -~ Plant 3 S
913 -~ Plant #4 «
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5, Minor accounts are divided into the followinggroups and would be
applied to the three Major accounts:

a. 10xx Direct Labor

b. 1llxx Malntenance

c. 12xx Depreciation

d. 13xx Office and Supervisgion
e, 1llxx Occupancy

. 15xx Variable

g. 1l6xx Non-Variable

h. 17xx Direct Material

i, 18xx Shipping Expense

Je 19xx Cogt of Shipments

-3, Burden Centers are assigned to major operations performed such as:

a. 001 Handling and Storing

bs 010 Slitting

c. 550  Tdge Ccating -

d., 190 Carroll Preas

e. 750 Shipping

o 910 Direct ILabor Redistribution

He 920  Press Impression Redistribution

The complete account would be written as follows - Carroll Press Operator
at Plant #1:

M, jor Minor B. C. -
910 - 1000 - 190

All direct labor and Indirect expenses are charged to a burden center. IT
it is not possible to charge to operating burden centers, general Burden Centers are
charged. The expense so allocated is redigtributed to operating burden centers on a
Direct Lebor or Press Impression basis.

Accuracy of Cost finding depends upon the preparation of the detail labor
and material cards in the Card Plant itgelf. If the department time keeper is not
aware of tranafers from one Jjob to another, the first job will be overcharged and
the second undercharged. ¥Nrrors of this nature are not easily identified during the
course of the check of labor and material charges each week and invariably our first
indication that costs are out of line is alfter the hooks are closed and we are pre-
paring the Card Cost Statement, Discovery of errors at this point tends to delay

~publication of Cost Statements.

To determine the cost of production of one thousand cards on the Carroll
Press line, we must know the costs of:

Handling and Storing
Slitting

Bdge Coating
Printing Development
Carroll Tress
Shipping Expense
Paper

. e

.

= o\ o
°

The cost of 1-2-3-k are known as "Common Costs", since they would apply to
production of cards regardless of the type of press used.



PAPER COST CONTIROL

Paper cost includes the Invoice and freight charges. Since freight on
paper is a large expense, it has been our policy to include it in the total paper
cost rather than show freight on paper as an expense item.

Cost of paper per thousand of cards is the largest ltem of the total.
Therefore, it necessarily follows that this cost must be accurately controlled and
recorded. The key to accurate control is the weight per M cards. This figure is
calculated by dividing production into the total pounds of paper used. A deviation
upwards from an established average would indicate an error in pounda, o uged, or
the production figure used would be in error or the scrap accumulated is unusuval.
The reverse or a deviation below the established weight per M would indicate that
an error exists in pounds of paper recorded as used, Production figure ig too high
or scrap is abnormally low.

Paper usage, weight and money, is determined by the following simple for-

mulas: '
Pounds Value

On hand

+ Received

- On Hand

-= Usage

or

Beginning Inventory

+ Reoceipts

= Available

- Usage

= Inventory

Since various types ol paper are used separate, controls are necessary for:

Hanila
Colored
Ttc.

Each roll of paper received at the plant is numbered. Receiving reports
or packing slips received with each shipment list the serial numbers of the rolls
received. Cards are received in the Accounting Department from the vendors which
represent the rolls delivered and invoiced., After a check for accuracy is made and
receipt of the shipment is verified, lhese cards are added to the perpetual inven-
tory file.

As paper is consumed in the slitting department, the roll numbers are
ligted and forwarded to the Accounting Department daily. Withdrawals from the in-
ventory card file i based upon these transmittals. A tabulation of these usage
cards at the end of an accounting period will provide the Accounting Depariment with
the total number of pounds of paper which has been slit. ’

All paper glit during an accounting period is not necessarily processed
through card presses. The slit reels on the floor at the end of an accounting
period are inventoried and deducted from the total paper slit to obtain the number
of pounds used. An accurate inventory of slit reels on the floor is most important,
gince errors would penalize the usage figure which would in turn distort the total
- card costs,
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A Rolls of paper are slit for foreign shipment. The cost of handling and
storing, slitting and the paper value is credited to plant operations and charged
to a separate inventory account. The value of this paper must be relieved from the
total paper slit to obtain the value of paper used in the manufacture of cards.

Scrap paper, including edge trim, cards, chips, etc. is sold to scrap
dealers. The sale of scrap is, therefore, a Feduction in operating costs but never
offsets the money which was originally spent for the paper. The cost of scrap
handling, collection and baling, is one factor which tends to decrease the credlt
realized from the sale.

Packing Costs - Most industrial organizations do not recognize this ex-
pense a8 a direct cost but as Shipping Fxpense which would be charged to a selling
account. Our policy has been to congider container costs, stapling, storing and
handling, record keeping in the shipping department as a part of the cost of cards.
However, the expense of delivery to customers is not charged to card costs but to
selling expense.

Control of quantity and value of containers follows the same pattern as
outlined for paper. Asscmbly of the 710 box, placing the 5 #2 boxes inside and the
complete unit on the conveyor on the Tirst floor, stapling the box, identification
and storing in the shipping room, trucking to the rear platform is all congidered
packing cost. Packing cards in containers at the press ig congidered as a part of
the Press operation costs, since it would be impractical to attempt splitting time
to two operations.

PRODUCTION AND INVENTORY CONTROL

At Plant #1, we have an excellent control of production. It is really
quite simple to operate. The reasoning is the gquantity ordered must be produced
and shipped. The production tickets which are distributed to the press operators
with each order represent the quantity of cards ordered by a customer for a certain
card form. The production tickets are usually for a quantity of 10M cards. How-
ever, in some ingtances they may be for a quantity of 1, 2, or 20M. '

As each container is filled, a production ticket is used to record this
production., At the end of thy work day these tickets are turned in. You have
probably noticed that the tickets are punched. The holes in these cards give us
the information necessary to build up the production figures for a day and also to
give a progress report or statug of each order entercd. Over-runs on orders should
be avoided, since no credit for production of this nature is allowed. Duplication
of orders caused by ilssuance of duplicate nroduction tickets should be avoided.
Only quantities ordered are allowed in production,.

You will recall that paper is the major cost factor in the total card cost.
Over-runs, duplication of orders, etc., tend to increase the cost of cards shipped.

In some instances over-runs, and errors in production such as making the
wrong corner cub, putting the stripe in the wrong position, etc., does not neces-
sarily mean a loss in production. These cases are taken up with the customer who
may choose to overlook the ervor and accept the cards as is. In this case, produc-
tion is allowed, However, such contacts with customers should be avoided and his
acc:pt&ncf of" errors should be discounted, ag he cannot be considered as a "satisfied
customer.,



~6-

The inventory of finished cards in the shipping department is available
from this daily report. At all times, the report reflects the number of cards
printed but not shipped. This quantity mumltiplied by the cost of a thousand cards
gives us the value of the finished card inventory. This value is then credited to

operating costs for the period, leaving a balance in the accounts representing the
" cost of cards shipped.

A year ago, we bhad to count card boxes in the shipping department and
other locationg in the Card Plant to get this inventory gquantity. This was a chore
which necessitated overtime work on Saturday, which was uswally a good lnnting day.
The daily tabulated report has proved so accurate that it has replaced the tedious
labor which was formerly required. As a matter of fact, it has been proved the
machine report is nore accurate than counters and checkers ever were.

This report of production and inventory also gives the vital figure of the
back-log of orders; meaning the orders which have not been started in production
but have been entered in the Order Department or the total of cards yet to be pro-
duced on orders in production plus qrantity of cards on orders not placed on the
Card Plant, This back-log figure is constantly on the move, since production is
subtracted from it and orders entered are added to it each day. This back-log
Tigure must be accurate, since management uses it as a guide in forming certain
policies, '

This report is also used to follow up on orders which are behind schedule.
A daily check on old ligted items by the shipping deparitment properly followed up
will insure betler service to the custoners,

The plants at Washington and San Jose have similar routines established
to insure that production credit is properly recorded and Tollow up is promptly
made on aged orders. However, nelther plant's reports are on electric accounting
machines as yet.

SPECTAL PROBLEMS

A, Department 953 under W. S. Granger's supervision is known as the Re-
pair and Maintenance Department. This department does more than the title implies.
Following is a listing of functions performed, each of which, are separate accounting
problems.

1. Regular maintenance
. Rebuilding machines

a. For use in Domestic Plants

b. For the foreign division
Assenbly of New Presses
Agserbly of New Kidder Slitters
. Keeping stock for use at Plant #1
. Filling orders for maintenance stock for Plants 3 and L.

no
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Tach of the six functions mentioned must be accurately accounted for.
Once again, the accounting departuent is dependent upon accurate recording of data
at the source. Maintenance and rebuilding are considered as an cxpense of operatiors.
Rebuilding machines for foreign shipment is charged to the Foreign Division. As-
seubly of Presses and Slitters is a major part of the capital value of this equip-
ment. Keeping stock and filling orders for the other plants is considered as depart-
mental expense.
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B. Printing Development under the supervision of Messrs. Ross and Holm-
wood is divided into two groups, namely, process development and equipment develop-
ment.. Management is interested in knowing how much has been spent on each project;
so another serieg of accounts and reports are necessary.

The account is set up as follows:

Majoxr Minor
97TL - Ixxx

Different minor accounts are used for each project,

Development expense ls considered as a part of cerd cost and is distri-
bubed to the three plants based upon production.

C. Flectrotype Costs - A discussion on Card Plant Accounting would not be
complete without some mention being made of cost finding in connection with electro-

type.

The account code pattern is very similar to the one employed in the Card
Plant., Major account 918 identifies the expense with electrotype production. . The
minor account seyries parallels those used in the Card Plant Schedule. Burden
Centers are used to break down expense to operations.

The Electro Wiching department produces Cylinder, flat (regular and
gpecial length) and rotogravure type., On new type, all operations (includes--ILabel
Ordering, Layout, Copy, Label Printing, Photography, Coating and Printing, Etching,
Trimming and Plating) are performed. Replacement type only coating and printing,
etching, trimming and plating operations ere performed. On remakes all operations
are performed but the cost is less because some sections of the card are not changed.

Cost reports are made each month for each month's production and in addi-
tlon show the costs based on expense and production for the year to date.

Customers are charged for the new type and any revisions which they may
require. The cogt of replacement ig considered as a part of card costs. The distri-
bution to the three card plants is based upon actual shipments. . '

Development work under Messrs. Corbett and Fredericks is absorbed into the
cost of electrotype.

CONCLUSION

Naturally, I have not covered all details pertaining to this complex sub-
Ject for that would be most unfair to you.. I hope that we shall all receive some
benefit from this paper and the discussion which has taken place.

_ I wish to repeat one single fact--accurate accounting begins in the shop
and appears on reports to management as the finished product, The Accounting
Department serves as the clearing point and acts as the middle man in this connec-
tion.  Poor records are a reflection on both production and accounting departments,
theiefore,vit is imperative that they work together with the best spirit and coop-
eration.. :
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Test Score sheets are designed so they can be scored on IBM Test Scoring
Machines showing the results of a choice of from two to five questions, a true or
false quiz or a percentage of rights against a percentage of wrongs,

It is possible to have up to 150 different questions with a choice of 5
different answers on one side of a sheet of paper and the same on the other side.

By this means of scoring, it is possible to find out the exact knowledge
one may have on a given subject or of what value this knowledge may be in gelecting
people for different types of occupations depending on the pattern used for scoring.

'The gcoring positions on the sheet are held in close tolerance so they
will align with the contact points in the Test Scoring Machine and an electrical
current will flow across these points where a heavy lead pencil mark is made on the
paper in the scoring position chosen by the person taking the test. :

The carbon in the lead of a lead pencil being a conductor of electricity
it is necessary to use a soft lead pencil so a heavy deposit of lead will appear
on the paper, It is also necessary to use a type of paper that will take off a
good amount of lead ea51ly.

Another factor in choosing the right kind of paper is to find one that
does not change with expansion or contraction easily due to atmospheric conditions.
The best paper containing all of these qualifications is a high-grade mimeograph
" paper which we have manufactured special for this type of:work.

Also the ink uged on imprinting these sheets must be free of carbon which
most printing inks contain and this too is made special for these sheets.

We stock nearly 200 different kinds of forms which can be used on almost
any type of examination, but most of our forms are for boock publishers who sell
these examinations to schools and colleges. Another very large user of our Test
Score sheets 1s our own U, S. Govermment who uses these Tfor Civil Serv1ce, and the
Army and Navy tests.

 We use electrotype forms to imprint these sheets which we buy from outside
vendors who make these forms from copy that is sent to us by our cugtomers,

Before a test gcore sheet can be scored in our Test Score Machine, we have
to cut a stencil. This stencil has cut round holes that correspond to the right
answers. We cut this stencil with a special die in a standard punch press. There
must be a stencil cut for every test that is scored.

*
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DIAL SHEETS

In the manufacturing of time clocks we have one which is known as the
Dial Recorder. This clock differs from the Attendance Recorder which we uge in
our own factory here where each employee has his own time card for a complete
week. In the Dial Recorder, we use only one sheet for all of the employees if it
is a small factory, or one sheet for a department if it is a large factory or or-
ganization. This sheet may be changed daily or weekly, depending upon which type
of clock the customer chooses.

This sheet then becomes a permanent record of a given group of employees
showing the time registered in and out of work with the total hours worked, rate
of pay per hour, and total pay per week with all deductions such as taxes, Bonds,
etc, . .

While we have elther the daily or weekly dial sheets we have also several
gizes in both, known as 20 - 30 - 50 - 100 - 150 - 200 sizes. These different sizes
limit the number of people that can ring on one clock.

In the manufacturing of these sheets, we first take a large sheet and
imprint cross line rules in green ink across it depending on what ever spacing it
is to be, from 20 to the 200 size. Then we take either a daily or weekly form and
imprint in black ink between each space in the cross line ruling, the clock number
of each employee so that his attendance time registered by the clock can be
identified,

There are 19 different cross line ruling forms.

These lines must be very accurate in their relation to each other and also
to the edge of the sheet so when thie sheet 1s placed in the clock each registering
postion will line up; otherwise one man's position on the clock would register on
another man's position on the sheet. .

We must have one of the dally overprint forms to fit each of the cross
line ruling forms,

These figures represent each pergon's man number and are changed to what-

- ever the customer's requirenients may be. The width of the Daily Overprint varies
gome; the average being approximately 2-3/4 inches. We make up our form so that we
can lmprint 7 at one time and then cut them apart.

The Weekly Overprint form is made up special for each customer. With one
of these forms we not only have to change the figures which represent each man's
clock number but we have to change the headings on columns such ag total hours and
pay, and also the different deductions according to the customer's copy.
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(Picture 1) At the turn of the 20th Century industry and manufacturing
were entering a new phase - new machines, new inventions and hundreds of new
factories were mushrooming throughout the country. Along with the thousands of
new workers had come new problems, one of which, in particular, was of major im-
portance to all employers - "How can I kevp an accurate record on the time spent
by my employees in my factory." The answer was supplied by one of the pioneer
orgenizations of IBM < "Make each employee his_own time keeper." Thus, through
an urgent need began the manufacturing of Time Recorders and card forms.

Methods used then were a great deal different than the procedures we
now use to meet the demands of our customcrs. Time cards in those days were made
something like this - copy was prepared and type laboriously set by hand and
‘printed on a press whosc production was limited to about 2000 per hour and de-
pended on the strength of the operators good right leg. Today an operator on one
of our improved card machines produces in the neighborhood of 18,000 cards per
hour with little physical ef Tort.

: Devices have been used for centuries to try to arrive at the right time:
the sun dial, the hour glass, and finally a mechanical clock. Here 1s a picture
of a time recordur clectrically controlled and incorporating all the engineering
features that have made IBM the leader in the time systems field. This clock
will keep and record on a time card every minute, of every hour, of every day.
Program stops are placed in this clock at designated intervals so that regularly
scheduled working hours are stamped on an employee's time card in blue ink and
lateness or irregular time is stamped in red enabling time clerks to pick up
irregular cntries at a glance.

(Picture 2) Time card manufacturing bcegins with the salesman's order
from our customer. A card is then designed to i1l the nceds of the orfice,
factory or school (incidentally, the next time you park your car in a parking lot
in any one of a numbor of cities the chances are that your claim ticket will be
on a time card stub made in IBM and you will be timed by an IBM Clock Systom)
relative to time worked and whore it is to be recorded ~ social security deduc-
tions, with-holding tax, insurance and a host of other information is to be placed
on this card. The card is sent to the Order Department of IBM. First, type is
set and proofs are submitted to the customer for his 0.K.

The stock used for time cards di“fers consierably from our card stock
used to make operating units being made from ground wood and of varying thickness.
We purchase our time card stock in 38" rolls weighing over 1/2 ton each. Last
year, 1945, we used 1625 tons of ITR stock and this year, for ten months, we have
~used 1503 tons Our stock has the same color range as operating unit card stock,
manila being the most popular. At first, time card stock was made in large flat
sheets 24" x 283" and slitting and cutting of cards to the correct sizc was done

with two machlnou. The flat sheet was fed by hand into the first machine which
" slit the card into 283" strips the width dosired, then these strips werc carried
to the second machine where they were cut to the length needed for that particular
order. These two machines required two operators and gavc about 25% of todays
production. (Picture 3) Today rolls arc slit and eut to length on a Kidder
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Slitter with a guillotinc cutting feature. This machine slite the rolled stock
to standard widths 2-11/16" to 4-13/64", or up to 38" if we should happen to ever
want a card that wide, and the guillotine cutter (Picture 4) chops 11 cards to
lengths of from 1 to 15" in a single stroke (an executioner in the French Revo-
lution could have had a ficld day with a little larger guillotine like ours) at

a rate o 70 cuts per minute, dropping cach card into individual pockets that can
be adjusted to take any widths that the machine is slitting.

Cards are removed from thce glittors and placed in a 4 -wheel carriage
(capa01ty 80 M cards) and wheeled to the Time Card Imprinting Machines for pro-
cessing, Through the suggestions of omployoes and fine engineering in IBM the
machines we use have been very notably improved. Originally the press was de-
signed to produce about 9 M cards per hour, but through the improvensnts made we
hdve exactly doubled the production capacity. In addition safety features have
‘been added to these presses to give the operator the maximum amount of protection.

(Picture 5) Plates used on our time card imprinting machines are made
by taking a wax impression of the type set to the specifications and wording
satisfactory to our customer - the wax impression is placed into a prepared bath
and. chenical action ig introduced by an electric current which soon forms a copper
shell on the wox. The shell is placced face down in a tray and molten lead poured
over it to desired thickness, low spots brought up and finished, then curved to
fit the cylinder on the imprinting machine.

(Picture 6) The plate is sct-up on the preés and the press is turned
to position to receive the Tiret card. Cards are taken from the carriage by the
operator in 500 lots and placed in the hopper that is built to automatically
select one card and start it through the press in a continuocus motion. Cards
pour through and from these prosses likc water over a doam at the average rate of
18 M per hour.

Cards are printed on one side or both sides, one or two colors, depend-
ing cntirely on the wishes of our customers. One of our newer presses, that we
are putting into operation, prints six 3-13/32" x 53" cards on both sides in two

colors in one operation.

(Picturc 7) Banding and packing opcrations are placed conveniently near
the press operators, necessitating as little walking and waste motion as possible.
Our operators are a skilled group o” men who can feed, remove, and inspect cards
ag rapidly as the imprinting machine can produce them. Like the links on a contin-
uous chain, on an assembly linc theoxry, cards come from the slitters, to the im-
printing machines, to the banding and packing tables where skilled banders take
tall stacks of cards and break them down into 500 card lots. . A simple wooden
block measuring device has been built so that it can be adjusted to the heighth of
500 cards, regardless of thoir thickness. The operator then takes the measured
500 cards, places then sidewise in a clamp arrangement {another time-saving
development) that holds the cards, and has strips of paper sized to go around
those cards. They are banded tightly and held by an adhesive paper. Banders and
packers work side by side.. (Picturc 8) TFrom the banders the banded cards are
passed to the packers whose function consiste of packing time cards into card-
‘board contalners egpecially designed for these cards. From here they are trucked
to our Shipping Department where a stencil is cut and customer's name and address
and order nurber stencilled on the box and the order is completed and ready for
shipment.
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