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1rhe copy and :photogra:phic work having been completed, i t is now necessary 
to superirnpose the im.age f:rom the negative on to a cylinder tha.t will ultim.ately 
be used for imprinting the D3M cards. 

The material used. for making type cylinders is "S.A.E. 74 Brass Tubing. 11 

The raw material is first rough turned, bored., and annealed at 500°F. for one 
A finish turning and buring operation follows to bring the cylinder to correct di­
mensions. 

The outside diameter is turned with a dia:mond tool to a surface finish 
that measures between l 1/2 to 4 micro-lnches. 

The cylinde1" is scouJ':ed and washed preparatory to the coating and :printing 
operations. The surface must be absolutely clean bofore applying an emulsion, 
otherwise the emulsfon will not adJ1ere to the metal. The scouring operation is ac­
complished by plac:tng the cylinder on to an eloctrically driven arbor and rubbing 
the surface with an Aliuninum Oxide powder and water. · 

An emulsion of BichromatedAlbumen 1s applied while the oylinder is still 
wet and as it :l.s taken from the scouring sink. This emulsion, which is ·sometimes 
referred to as the coating solution, is light sensitive sinular to tho photographic 
emulsions found on camera films. 

To provide a uniform coating, the cylinder is placed on a specially de­
s igned coating machine. The arbor holding the cylind.er revolves while the coating 
is applied over the entire surface, then the rnachine whirls on its vertical axis 
tbrowing the solution towards ea.ch end. The centrifue;al force resulting from the 
whirling motion causes the solution to be evenly distributed. A small electric 
stove built into the rnachü1e is a.utom.atically turned on while the machine is in 
operation, heat:i.ng and drying the emulsion. 

The coating operation takos approxi:mately 4 minutes. 

When the coated. cylinder is thoroughly dried, it is placed in an exposure 
machine in contact with the film negative tlw,t was reproduced from the six-times 
copy. An arc lamp is used as a source of light for the e:x:posure. 

The exposure machine has a vertical s:pindle upon which the cylinder is 
located. The negative is placeo. into a roovea'ble rack which moves in synchronism 
with the spindle. As the cylinder rotates, the rack :rnoves in a linear direction, 
the negative being held in contact with the cylinder at all times. IJ.'he light entere 
the machine tbrough an aperture 9/16 of an inch wide. 
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As the negative passes in front of the l:i.ght, the sensitized solution on 
the cylinder una_ergoes a chemical change. Where the light or transparent openj_ngs 
in the negative have allowed the light to pass through on to the cylind.er, the 
solution has become fixed anö. :i.nsoluble in water. 'rhat portion of the solution 
that was protected from the light by the a . .ark areas of the negative re:main solfi.ble 
in wate:r and. will wash off readily when later d.eveloped. The time for e:x:posure wj_J.l 
vary f:rorn J2 to 15 minutes depending on the color of the negatives; that is, whether 
the black areas are defini tely opaq:ue or on the grey side and whether the whi te 
a:r.eas are perfectly clear. 

Upon completion of the eir:posure, the cylinder and. negative are removed 
from the maclüno; tho negative is filed away and. the cylinder is rolled. u;p wtth a 
photo-ongravors ink. An eloctricalJ.y driven arbor is used in tb.e inldng process, 
and. tho ink is applieö. with t;i .hana. inking roller. 

To fü3volop out the pr3.nt that has beon eJ...r:posed, the cylinder is innnersed 
in cold water and the surfäco washecl lightly with soft cotton. The areas that were 
affectod by the light ana. which bocani.o insolublo d.uring the exposure will romain on 
tho surface covorod. wi th 'black ink. The othor aroas not affocted by tho light will 
wash off, taking tho film of ink WJ.t.h thom. 1.füon completoly dovelopcd, tho image: 
on tho cylindor will bo a·card sizc roproduct1on o:f tho six-times-sizo copy. Motal­
lic surfaccs w:i.11 bo show:i.ng whoro tho ink and solution havo boon washed off. It 
is thoso aroas that w:Lll bo attackod by tho acid. and otched. away. 

'rho print is now lns:poctod. for broaks and is touchod. u1) if nocossary bo­
foro going to tho otch:'Lng oporation. 

Tho inlc print is dustoa. w1 th an asphal tum })owdor and. tho cylindor is 
hoatod. to burn tho powllor lnto tho ink. Tho conlb:Lnation of tho ink and powclor whon 
burnod. in croatos a hard protoctlvo acid-rosisting coating w·J:üch protocts tho imago 
on tho motal frorn otcM.ng. 

Ne:X:t tho cylinder is posHioned on a special arbor in an Electric Etching 
:Mach:i.ne and allowecl to etch for approxi:mately five rn.:i.nutes. The d.epth of etch will 
be .002 to .0025 of an inch. 

Electric etching is accomplished. by i:rr..mersing the cylinder into an 
electrolyte solution of 11Sodium ChloricLe" and. "Ammonium. Chloride 11 and passing a 
current of 65 to 70 amperes througl;J. the cylinder ·with 8 to 10 volts, 

lrlhen the des:ired d.o:pth of th(? fJ.rst etch is obtained., the type is thor­
oughly washed and. drfo(l :i.n :pre:paratton f'or a re-·inking o:poration. 

Tho re-inking wach:l.ne is now usca_ to apply a thin coating of special 
photo-ongravors ink on to tho top surface of the characters. An asphaltum powder 
is d.usted ovor the in}:od su.rfacos ana_ tho ty-pe :i.s placod 1n an ovon whoro i t is 
hoatod for 7 m:i.nutes at a tomperature of hoo° F. It J.s _then g_uickly cooled by a 
cold. water spray. 

Tho hoat from tho ovon causos tho ink to run down tho sidos of tho charac­
tors arn1 also tho pöwdor and. tho ink to 'blend. lnto a hard roslsting surface as pro-· 
toction against tho no;ct otchi:ng operation. 



-3-

The type cylinder is nG>W Jlacei in a eh9mj.cal etching ma.ch1ne where it is 
revolved in a bath of Ferrio Chloride a,p.d etched to a. total depth of .010 of an 
:tnch. The etohing time .may va.ry from J.O to 12 m:inutes d.e:pending on the strength of 
the e.cid. · 

If the type has acy la.rge open areä.s, it is neoessary to d.eep etch auch 
a.reas i'u:rther until a. total depth of .020 of an inch has be~n obtairied. The time 
required. for deep ·etching ia usually 3/4 to 1 hour. The cha.ra.cters and all fine 
dete.11 are pe,inted with an asphalturn. ahellac for protection against the acid.· 

At the completion of the deep etch, the type i.s trj1!lmed to len.gth, cleaned 
and. seht to the pla.ting depart.ment. 

All cylinder type a.re chrome pl.ated for twenty mintttes to provide a hard 
surfa.oe 'Which increases tho length of lif'e. 

Plating ia the f:l:na.1 ö:pera.tion and from here, the t;n:>e a.re prepar0d fo:t 
shil?lll@nt a~inst the ordere that were origina.lly soot in frotil. the field. 

FIAT !MPRINTING PLATE 

'The production of fla.t :pla.tes i'ollowa the sam.e p:l:'o·cedure a.s outlined 'f'o:r 
cylindrice.l type With the ej(aoption that diffe.rent equipmont ia used. 

We do not electrfoally etch tho fl;a;t plates but :1.nstea.a use the four· 
powder method all the wazy- through. Wb.ein using thia method., .a speeial resin powder 
known as "Dragons BJ.ood" ia used. The :powd.er whon banked. aga1nst the four sides 
of the chara.ctera, burned in, and heated for.ms a strong ttesistant coating as pro­
toction againat otching. · 

GRAVUBE IMl?BINTING PLA.TES: 

A "Gravurc Cylindor Type" ia procosaed in a simila.r ma.nner as the 1'Letter­
Preas Cylindrical TY,pe. 11 

The ditterenoe between tl'l.e- t~w ±$ tmt in let'ter p:i:'ess the charactera a.:re 
'raiaed and in gravure the eha:racters are etehet\ down 1.nto th.e surface of the type. 
The· depth of etch for gravure is „0025 of an :i.nc}l. 

G.ravure cyl.:i.nä.~ a.re ;prin'ltetl tt!Q;tti,. a n~ :posit.li;ve ~ther tba:n a negative. 
The poai ti ve containa a ,gra:vure screen in t'l'l~ baclte:t'öt'ln4 which bas b-een put there 'by 
:photog:rephically pr0ceasing the first. ·n~g~ti.ile tl'i;J:!Otl;g'i,:i, e,. :St~~ö1} ein te another p:l.~& 
of film. 

J„etter press cylinders are used for imprlnting th~ -nume~a4.s .and 1ettertt 
on to the card. · 

Gra.vure eylinders are ueec~ 1n the najority of oaacs :f'or imprinting a tint 
or deaisn into the backsroimd of a card. 

The Photo-~en~avin&; 'buainess as it hae been outl.ined 1s 0ne in which much 
skill is required. There are many prmblema to be s0lved fron1 a.,y to da.y becauae of 
the critical and preci1H cenditiona that are so 0ssential for auccessfu~ opera.tions. 
As an e:.x:ample, the humidit;y of the atnlßsP,here and the tempe:r"&tu.re of the room have a 
great eff ect on the coatimg, pr:r.nting a.nd etching op.rati©ns. . The spoeda at which 
the mchines oporate are veey important and rray vary from one Job to another. 

11/13/46 mk 
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One of the points at which those who are intereated in the production of 
IBM cards marvel is the hundreds of thousands of new forma deaigned over the years ., 
They are all different, and a study of them would ahmt the historY' of our people 
both from a social and an econom.ic vie'Wpoint. 

In their early uae~ they took the form of cenaus cards for our government 
to find the facts upon which 'both government agencies and businesa could make future 
plane. Then as their application became more general, they were used to give de~ 
ta.iled help to individual enterprisea such as railroa.d accounting and. studies for 
our great i;nsurance companies in their early yea.rs of developmont. In the past 
fifteen years, the courae of all of the social legislation, which has affected the 
lives of all Americana for all time, can be followed in the dosign of the IBM cards 
called upon to do all of this vast detail of werk. Social Security ia firmly em­
bedded in the IBM card, both from the point of administration in the Federal Govern­
ment through all of the phases of state participation down to their use by our com­
mercial customers in caring for the contribution of the individual employee. 

In the IBM card., we have seen the development of huge public worka progra.ms 
such as the Public Worka Aäministration and the Tennessee yalley Authori ty. We can · 
f'ollow the course of the recent World War II through the National Defense Brogram 
of 1940-41 and our participation in the war itself. The IBM card played a very 
vital role in our war effo:rt in the control of our men and :material. The Lend-
Lease Progra.m was md.e more ef:f'ective by the use of IBM cards. Ca.rds were designed 
for the armed forcea d-uring the war which were classif;i,ed aa top secret documenta 
and :more recently, there have been cards designed to work for the United Nations 
Organization to do tl:i.eir part in rraking a lasting peace. 

We have other cards which are used i.n the atudy of our public heal th 
problems looking forward to the future when they will 11ave played their part in the 
el:imina.tion o.,:·a great aoount of siclmess 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 or:i.gin the specif'ic need of a 
card to perform a given operation in an installation of electric accounting machines. 
Take for an e:x:ample, a customer needs a material requisition as part of hie control 
of stock and supplies •. This need is recognized and then either a representative of 
IBM Sales Or&l-nization goes into consultation with our cuatomer, or in the case of 
a la.rger inatallation, the customer's supervisor of machine accounting operations 
will lay out the designed card on one of our twice-size diagra.ma. This is then 
forwarded tbrough the cha.nnels ~f the 8ales Representative and the Sa.les Office to 
our Endicott Factory togethcr with a purchase order from the customer which will 
authorize us to produce the nocesaary type from which the cards :may be printed. 
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The subseg_uent operations which are perform.ed to bring this new card into 
'being are those that were port1·ayed in the movie which o:pened this series of in­
structions. You will rem.ember that the diagram was given a form nu:rn'ber which would 
give us control of its schedule and location for all of the years that this card 
rnay be an active form. The diagram with a proper order is entered in the Photo­
Engraving Department and her.e the actual process begins which will transfer an 
idea sketched on paper into a precision printing plate from which millions of 
finished card.s may be reproduc~d. 

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 bas no other fea­
tures except a choice of card stock colors, the use of a stripe of any 0E0 of 
various colors and the choice of location of a corner out if one is dosiroa.. This 
first style of card ma.y be producod from a cylindrical im:printing :plate on the IBM 
cylinder :!.m:printing machine. The second style of cara. is a regular-length card 
that may have a scored col'nor, 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 tbat roquire the use of a stub on either end attached 
to the ca.:r.d by a perforation. Thns, you will soe tho necessity of knowing the type' 
of card to bo producea. bofore we begj_n to mako the :orinting plate. 

At the time when an order for a new cara. 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 i t in its proper sequence with all other worlc on band. The order, :ln i ts 
proper turn, is taken up by a person whose part is to order all of the words neces­
sarJ 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 i.nade up of hundxeds of different words in a number of different sizes and 
styles of type. J:Iere all of the cornrnon wora.s are drawn from the f iles and chocked 
from the order. The balanco of s1)ecial wording is then ordered from a prj_nting 
section where all of the special words a:;.~e set in type and proofed on a power proof 
press. These proof's are dried in hot air ovens end when dry are added to the words 
already taken from the files. Tlüs then gives us a complete set of word.s wlth 
which the large six-times-size co}}Y can be composed. 

Du.ring the time tliat the wording :is being prepared, by one group of people, 
the a_iagrron of the new card is passed to the layout section. Here we make use of 
a large master form which he.s all SO colrnnns of body figuros printed in corroct re­
gistration. 

By referring to the d:i.agram the draftsraan is able to put all of the neces­
sary rules and registration on th:Ls large form in pen and üü: to produce the rules 
and lines on the finished. c~-~rd. It is here that we essure the accurate registration 
of the card in i ts use wi th the va:rious kinds of pr:i.nt ing 1msiness machines such as 
the 6o-column :1nterpreter. The card must fit the registration of these various 
:machines. 

Now that we he..ve the la.xge s:L,c-times"·size copy with all of i ts lin0s drawn 
in ink, it is only noceosax~ for it; to üa7e a11 of tbe wo:cfing aC:_ä.ed to it to be 
c omplete. This io done by a girl working on a d.:rafting table wHh the use of a 
straight edge and ru.bber cem.ent. Each of the words is pazted in posi tion on the 
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large copy to agree with the original diagram.. When this is finished, all of the 
work is chocked by a proof reader to see tb.at we have reproduced the design as wanted. 

The copy is now ready for photography. This step is of utm.ost 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 :i.n the same place. The film is held in a special plate hole.er which 
is equippod wi"bh a vacuum cbamber to insure the sheet of filrn.' s being hold. flat for 
each picture. We use a process film which requires a 35-second oxposure undor four 
35-anrpero carbon arc lam;ps, this film being dovo1oped in a slow-process doveloper 
which gives us a very shar-p i:mago with a d.ark blacls background. This is an ideal 
negative from which to p:roduco a lino engraving. 

ll/JJ/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 dopartment at Endicott in addition to rnaintaining equipment 
for the Endicott plant has the following responsibilities: 

1. Builds new card manufacturing equipment for ·all plants. 
a. IIigh-speed sli tters · 
b. .Card manufacturing machines 

(1) high-spoed rotary machines 
(2) special purpose flatbed machines 

c. Tinting rnachines 
d. Special machinos and all necessary tools. 

2. Works in close cooperation with the Engineering Department 1.n con­
nection with building ancl testing new designs of card manufacturing 

equipment. 

3. Maintains 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. 

4. All card manufacturing equipment shipped to our foreign branches 
is reworked to the:Lr specifications at the Endicott plant. Also, 
at this time, all the latest improvements are added. 

5. . Maintain a stock of replacerr..cnt parts and ship on demand to any of 
our plants --- 0.omestic and. foreign. 

The job of ma.intaining our card manufacturing eq_uipment is constantly 
becoming more comple:x: and im:portant. Some.of the factors contributing to this 
trend are listed below. 

1. Reduotion in manufacturing tolerances brought a'bout the increased 
demands u:pon our accounting machines. 

2. Constantly raising quality standards of our product. 

3. Increased output per :prod.uction mach:i.ne. 
a. Original flatbed machines produced 40 to 50 cards per minute, 
b. Improved :fla tbed machines ran 120 cards per minute. 
c, Present f'latbed rnachines run 200 cards per minute. 
d. Original rotary n:iachines opere.tecl at 400 card.s per minute. 
e. Improved rotary machines increased production to 800 cards per 

minute. 
f. Our present rotary machines operate at 1000 caJ,'.'ds per minute. 
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The increased production speedß result in: 
a. Heavier bearing loads and more wear. 
b. Increased vib:ration loads. 
c. Increased paper dust and chip troubles. 
d. · r„ubrication requirements are more e:x:acting. · 
e. 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 individual machines. 
c. Growing use of electronic speed control such as now used 

on our slitters and tinting machines. 
d. Introduction of mult:t„state prtnting, numbering, pre­

punching, scoring and punch scoring. 
e. Introduction of new printj_ng materiale and techniques. 

(1) Gravure printing 
( 2) Fast drying inks 
(3) Safety inks for check printing 
(4) Registration 011 multi-colored jobs. · 

The administration of a maintenance department is divided into two fields. 
One is to prev:ent 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. 

l. Of :prime im:portance is the selection and training of men who meet the 
following qualifications. He should ---

a. J!'ully appreciate the importance of his job. 
b. Be Willing to learn and practice the best and safest ways of 

doing jobs. Experience shows that most accidents could have 
been preventod by the exercise of greater care on the.part 
of the worker. 

c. Work toward promotion through atudy, gaining experience and 
the performance of conaistently high-g_uality work. 

d. Have a feeling of conscientious responsibility. 
e. Be unceasingly vigilant and constantly alert to see that every­

thing possi"ble is done to 1ceep the machines running on pro­
duction and the repair costs held to a min:L."1J1un1. 

f. Strive for a habit of neatness, a very d.es:i.rable g_uality. It 
pays a bctter return tban any other invest:inent. Neatness ap­
plies not only to the care of machines but also to tools, equip­
ment, working areas and safe working habits. 

g. Recognize tbat the ability to be a good maintenance man cannot 
be obtained f'rom books alone. The top ranking maintenance man 
has a wide range of practical knowledge ga;:i.ned tbrough experience 
and association with managers and engineerswho themselves have 
beon first rate maintenance men. 

2. All equipment scheduled for period.:i.c overhauls. 

3. Standardizat:i.on of repair procedure. 

4. Correction of weak spots through close cooperation with the engin­
eering depart:ment. 
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5. Encourage maintenance man and'operators to turn in suggestions 
for machine improvement. 

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

A. second field of administration of a maintena.nce department has to do 
with repairing a machine which has broken down. The organization of the depart­
ment to meet thia aituation is outlined below. 

1. Experienced maintenance men are i:rnmediately available. 

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

3. A well- equipped ma.chine shop, opera ted by skilled rnachinists, is 
ready. to repair or rebuild worn parts in cases where replacements 
are not available. 

4. A stock is kept on band of parts and asaemblies most frequently 
needed, 

5. Any maintenance man is free to ask for help from his fellow workers, 
his department mana.ger, or the development engineering department. 

6. Experience gained in any of our plante is atand.ardized and distri­
buted to all plante through the medium of engineering memoranda and 
inter-plant vis~ts of factory managers. 

7. A reference ma.nual is being prepared with illustrations covering the 
worki.ng parts of the ma.chines. 1'he use of these illustre tions will 
greatly reduce the time required to identify the defective parts and 
secure replacements. In addition this ma.nual will assist less e:x:­
perienced men to more quickly und.erstand the operating principles of 
the machines. 

OPERATION AND MA.INTEN.ANCE PROBLEMS 

High-Speed Rotary Card Machine 

This card machine is a carefully ~ngineered and p~ecisely built piece of 
equipment. The side fralnes are bered on a jig bore, the gears are the very best 
that can be obtained. Every effort should be made to operate and maintain this 
machine in the best possible nanner. Some of the problema that confront the opera ... 
tor and ma.intenance man are listed below. 

BRAKE 

The brake on the reel ot paper is a simple but important part of the ma­
chine. The lea.ther washers must be soft, smooth, and we11 oiled. The fibre washers 
must be smooth and free from dirt o:i:: 1ron chips, · The. brake hub nut must be adjusted 
so that: 

l. Brake Will prevent reel from unwinding when press. is atopped. 
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2, 'ro hold. the hub sufficiently to allow the reel to lock in position 
when 1oading a new reel. 

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

PAPER STRAIGffi'ENER 

The paper straißhtener is controlled automatically by the action of the 
cards ae,18.inst the feeJ,.ing rod. A curl in the cards wHl rnove the feelins rod, which 
will close an electrical contact, energize the paper straig...~tener n10tor 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 sl.llll']? and ad­
justed to an openlng of • 012 inches, The f eeling rod should be f ormed so as to 
rest on tbree cards; this will prevent the straightener motor from hunting. Over­
travel is prevented by mercury lim:i.t swi tches located on the shaft of the paper 
strais'ht~~. · 

FEED ROLLS 

Feed rolls are very critical and are Lnnufactured with the utmost preci­
sion. Each feed roll is ground concentric on its own shaft to a tolerance of .0002 
inches. A change of as little as .0001 in the diameter of the feed rolls will re­
sult in a change of ,001 to ,003 inches in card length. 

An:y foreign substance on the 
cause excessive oard length variation. 
designed to keep the feed rolls clean. 
kept clean. 

feed rolls such as dirt, ink or paper will 
Our machines are equipped with felt wipers 
To do a good job these f elt wipers must be 

In order to get the longest bearing life the feea. roll pointer should be 
set at the lowest figure which will produce correct lene;th cards. WHh the pointer 

·· on number ( 1) the feed rolls should be paralleled using a • 005 steel shim. 

PRINTING PLATEN 

The printing platen rnust be adjusted f'or a light even pressure for the 
full wid.th of the paper. A properly adjusted platen will have a long life and little 
or no eff ect on the card length. 

The most common pr:i.nting d.ifficulties are listed below: 

1. Type cylimlers overs].ze for feed roll. 
a. 2.350 + .001 „ .000 for machines with 2.3l+22 d.iameter feed :rolls. 
b. 2.31.i.5 + .OOJ. - ,000 for machines with 2.3430 diameter feed rolls. 

2. Platen not correct size for type used. 

3. Worn platens, re9-uiro hoavy pressure. 

4. Platen tight on shaft due to J.ack of oil. 

5, · Bind in oscillating mechanism. 

6. Dirty platens, card dust, oil, ink. 
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7. Worn type results in a loss of. sharpness in the printing. 

8. Excessive printing pressure. A properly adjusted platen can be 
turned by hand With paper in printing position. 

A properly ad,justed set of cut-off blades will produce cards witl1 a 
clean square and straight cut-off. 

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

1. Leave the type cylinder in place. 

2. Remove both bJ.ade holders. 

3. Crank machine until bleed line is in line with centers of knife shafts. 

l~. Assemble wing knife hold~r and blad.e so that the blade lines up with 
bleed. line on the paper. 

5. Assemble soltd. knife and. hold.er on their shaft so that blades press 
together lightly. 

6. Wi th paper between the blades turn the machine slowly; H the blades 
hit or drag, stop the machine and back the set screw sHghtly. The 
set screw referred to is a 10-32 screw which controls the pressure 
between the two kn:lfe blades. The movement of the wing blade should 
be between 1/64 ana. 1/32. of an inch •. 

7. Check thc 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 drurri. The unit is timed as follows: 

1. Turn press until top of card is even with top of fluted guides. 

2. Loosen the set screw in the rotary guide drive gear. 

3. Rotate the guides until the top of the card is 1/32 removed from 
guid.e plate. 

4. Tighten set scrow in rotary guj.de drive gear. 

5. Position the four individ:ual guide brackets so that the card moves 
freely ana. sg_uarely i.nto the drier drum. Under no circumstances shoull'.t 
these four guiCfes be ground or :mutilated. 



DBIER DRUM 

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

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

2. Position d.rier drum so that any one of the "V11 slots is 1-9/16 above 
the gripper unit casting. 

3. r~ock drier drum in place. 

h. Move loading ca:rn foreward until the clip opens approximately 3/16 in. 

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

6. Ad.just loading carn. up or dovm. so ·t.;hat drj.er drum clips just close. 

DRIER DRUM CLIPS 

These cli:Ps must rest evenly on the face of the drier d.rum 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, d:i.rt and ink. If the above requirements are not 
strictl;Y adhered to the card.a are apt to be rnarlred on the ends. 

DRIER DRUM CLIP RELF.ASE CAM 

The purpose of this cam is to open the drier drum olip when the card is 
in a vertical position. This will allow the card to dro:p against the clip hinges, 
thus positioning itself for a corner out. The cam snould be assembled with long 
end up and set to open cli1) to fullest extent. 

C ORI'lJ:il\ CUT UNIT 

The purpose of this unit is to out any corner of the card, The usual 
angle is 60°. Specif:ll angles require spec:Lal knives. The proper size of corner 
cut is etched on the face of the sfamdard card gauge. To tim.e this unH proceed 
as follows: 

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

2. Turn rnachine until moving blade is at its closest position to 
stationary blade. Loosen screws and move stationary blade with 
sufficient pr.essure to result in a clean corner cut. Secure in 
this position with claraping screws. 

3. Turn card machine until·knife just starts to out corner on card. 

4. . Corner cut auxiliary cam opens drier d.rum clip 1/32 to 1/16 inches. 

5. Move the card bumper as far froxn card as possible. 
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6. Adjust card support bracket so that card is held with as little sag 
as possible. 

7. Move the bumper until i t just bumps end of card. 

8. Adjust for size of out by movine; entire unit ·toward or away from 
machine. 

CARD STACKER 

The completed cards are stacked through the action of a platfo:r."m. scale 
in groups of 850 to 900 cards. This stack of cards trips index mechan:l.s~n which 
turns stacker table. Platform scale returns to empty posttion in reafö.ness for 
more cards. Durj.ng this index operation the card.s are temporarily stored by action 
of "Card. stacker shutter." 

In earlier mod.el maolünes considerable damage was done to the index 
mechan~.sm if a jam occurred. d.uring the 1.nde;x:. cycle. To overcome this the spring 
overload release was d.eveloped as now found on the index pull rod of all mach:i.nes. 

Adjustments: 

1. Platform scale spring adjusted so trat 850 to 900 card.s will trip 
index mecbanism as follows: 
a. Index latch must drop into notch on top of platform scale. 
b. Movement of index latch releases index dog causj.ng the "Card 

stackel" shutter, 11 to spring into position to receive card. 
At the same time the stacker indexes one packet. 

c. The card stacker shuttor is returned to its latched position. 

The prosent construction of the platform has necessitated considerable 
repair:tng. As a result of a Suggestion on the part of a rnaintenanco man the con­
struction has been considera'bly siro:plified, reducing repair time to almest nothing. 

SPECK DETECTOR 

The purpose of this device is to auto:matically reject all cards contain:Lng 
electrically conductive spots such as carbon or iron particles. This device consists 
of: 

1. Electronic cabinet containing a tbyratron tube. 

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

3. Contact röll and brushes which sense the presence'of the conductive 
particles in the paper. A ßecond. interlock on this brush assembly 
prevents turning rnachine over unless brushes are making contact with 
tb.e paper. 'l'hese brushes m:ust be located so that there are seven card 
lengths between the brush and the card ejector pin. Bruslies raust be 
kept free of paper dust. 

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

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 ejected. 
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6. Twice each shift the action of the spack deteotor is checked to see 
that it is working properl.y anQ. wfl-1 detect spots the full length and 
width of the card, and actually eject defective card.s. 

C.ARD EJECTOR MECRANISM 

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

l. Electroma.gnet, 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 see that the 
arrna.ture when att:racted to within 1/6411 of ma.gnet core will open 
micro-sWitcb in the th,yratron tube circuit and set pins for card 
ejection. 

2. Ad.just assembly to press. Care has to be taken to have circuit 
polarized. 

3. Then adjusted to suit press for proper card e,jection. 

Ball bearings have been added to late modele to reduce oil drip on micro 
sWitch which has caused burned points and operation failure ip. the past. 

·In conjunction wi th this speck detector uni t a slime spot detector is 
. being deve1oped.. 

AUTOMATIC PRESSUBE.LU:BRICATING SYSTEM 

This system :i.s operated by a direct drive from the ma.in shaft of the card 
machine. The oil is piped to ali principal bearings o:f the machine where it is 
metered according to the demands of the individual l:iearings. With the present 
machine speed of 1000 cards per minute, oil is forced ;i.nto all bearings once every 
eleven lllinutes. This time interval can be set for any value between 2t 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 dr more bearil1$S· The filter in the sump cif the 
PUltl:P should be renewed at least once a year. 

ELECTRICAL SYSTEM 

This consists of 220-volt, three~phase AC power, and 2~0-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 

:OC Power 

1. Speck Detector 
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2. Speck detector brush solenoid 

Electrical Safety Interlocks 

The following,safety interlocks are mechanically connected to a control 
contact in the motor control circuit: 

e.. Feed roll, type cylinder, cutoff safety cover. 
b. Ink unit cover. 
c. Fram.e cover. 
d. Stacker overload. 
e. Stacker index safety stop. 

The following sa.fety interlocks are electrical: 

fl· Paper end and ,jam stop. 
b. Platform stacker jam stop. 

Push Button Control of Paper Stra_j_ghtener. 

1. Push buttons a:re located in stacl:;:er table swi tch box. 

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

Manual and J::'ower SWitch (toggle DPDI') 

1. Located in stacker switch ~ox. 

2. On 11Manualn the speck detector brushes aro energized and the brake 
is held on, allowing the press to be tnrned by hana .• 

3. On "Run" the speck detector brushes are raisod. away from the contact 
roll to allow threading of the new paper web. At this time the brake 
is on and prevents turn:l.ng the machine. This is necessary because 
the speck detector b;r-ushes are raised in order to allow threading the 
machine. 

Start and Stop SWitch 

1. Located in stacker swi tch 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 noN" position. 
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3. The.action of this start sw:ttch is: 

a. Starts drive motor. 
b. Bringe speck detector brushes down against the paper. 
c. Releases brake on drive shaft. 
d. Energizes belt tightener solenoid. 

The actual starting of the card mach.tne ia acco~lished bY tightening the 
drive motor belt after the motor haa been started by tne start switch. 

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

In ordor to produce cards with special features, new devices had to be 
invented and developed. .Arnong these are the combination die base, pre:punching 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 basic uni t of these special devices is the co:w.bination die base which 
holds all of the other special devices which ha.ve been developed. This combination 
die base, in which the dies, prepunch heads, scoring unit, and corner cut unit are 
held, should be hanilled carefully to see that none of these devices when placed in 
die base bottom, so heavily as to put an excessive atrain on shafts and levers 
causing them to shear pins or break shaft. A large number of units in die base 
can cause a very e;reat torsional straip. on shafts and an excess of impression can 
cause them to be broken, causing a large die base maintenance. 

Prepunch head is used for punching holes in numbered sequence and is 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 staking in the hole and grinding the die plate. If die 
plate is worn,a new plate is installed and punches fitted. Then die is broken in 
so that it will werk 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 e;reat care. Pinch­
ing on Detent Rod with fingers will cause rods to bend and stick. Prying around 
rods with scrowdriver does the same thing. Hitting a side frame will put it out of 
8.lignm.ent causing it to bind and one or more of these things will cause the tools 
to function iiqproperly and will cause 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 die base proper and·no 
shim is put under one side or the other causing i t to bind. This causes Leader pin 
to wear on dies and punchea to stick. ·· · 
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Corner cut unit is used to cut the corners of card.a. This unit ehould. 
be set up square in die ba.se, without shim and punches adjusted to cut off corner. 
The die is e;round and punch is ground to a good sbarp cutting edge.. When these 
parta are worn, a new punch is fitted and new dies are put into unit to fit punch 
to keep unit in aligrun.ep.t. This unit should no·t be hwnrn.ered on, to m.ove in die 
base. 

Hole punch die for pie:rcing holes in tab cards is run at a close tolerance 
ana. has to 'be in perf ect alignm.ent otherwise edge of punch is sheared, very often 
ruining die and punch. A fixture has been made to line up these punches to avoid 
these faults. 

12/11/46 rnk 
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To provide ma.chinery for the high-speed, economical, and efficient }?ro­
duction of quality cards e.nd other printed forma is the responsibility of the 
Engineering Department of the Card Ma,nufacturing Division. 

Engineering advancements nmst lceep step with ever-increasing production 
aema.nd.s. Manufacturing improvem.ents, 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 produce fltandard items through improved ma.chine design 
principles. 

Such engineering und~rtakings originate 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 possible 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 equipm.ent, such as the Rotary Card Press, is continu­
ally being improved. Mechanical and electrical f eatures added to the machine are 
designed for increasing production and bettering product quality. 

1 

Our work, as compared to · that of other engineerÜ1g departments, is unique 
in that it centers around the design of highly speciali:?ed machinery and the de­
velopm.ent of manufacturing methods used in the a.ctual making of the IBM card. The 
product we make is the operating unit by which our company's business :rnachines 
function. The efficiency Of these mach:.tnes 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 precision 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 tne production of 
printed forrns. 

2. The development of new processes of ca.rd manufacturiug anc1 printing. 
3. 'l'he design of checks and special forma. 
4. The calculation of nanufacturing cost estimates. 
5. The handling of all engineering changes relative to any equipment 

used in our manufacturing division. 
6. The handling of depa:rtmental design and development projects. 
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ou.r analyzing work covers the stud.y and recording of the life of :ma.chine parts, the 
study of the characteristics of various types of papers, inks, and dyes and their 
effects upon machine design and operation, inveatigation into production method.s in 
the interest of i:rrrproving efficiency o~ ecoholl'zy', and the responsibility for recom­
mend.a.tions regarding card production equipment end techniques within our plants in 
this country and tn plants of foreign countries. 

Among our contributions to the card. manufacturing business have been the 
develop1nent of such new processes as 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 branches of state 
governments and the federal goverrunent and for all types of industrial concerns. 

Calculations made by the esti:ma.ting staff of our department are used in 
establishing the basis for the selling prices of all printed forma. 

As mentioned, we control all engineering changes :ma.de on any of the card 
manufactu.ring division equipment. Changes originate in many different ways, 'but, 
With rare exceptions, a standard procedure for handling them is followed. 

An engine-ering change may be brought about by a departmental development. 
A new machine feature may be deaigned to be add.ed to existing machines in the form 
of a univeraally adaptab1e unit. A part or a unit may be redesigned for the pur­
pose of improving machine operation or permittine closer control of card quality. 

There is also the case where a, completely new machine is released by an 
engineering cha:nge. This machine may have been developed for performing new func­
tions or for more efficiently perf'orm..i.ng the present functions of existing :ma.chines. 

Engineering cha.nges 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, req_uiring excessive attention, or needing frequent replace­
ment. 

9uggestions from employees, of course, have accounted for a great many 
engineering changes which have provio.ed for improvernent in operation, maintenance, 
and quali ty. 

Frequently, the Tool Engineer1.ng Department will request a change to 
facilitate tooling or :rni:mufacturing. Recommenda:~ions regarding the usage of com­
mon parts are fo:rwarded to the Engineerj.ng Department by the Standards Departm.ent 
f or engineering change action. 

When a request for a change is received, the reco;nmiend.ations are studied 
and discussed. If it is apparent that the time required to carry out the work 
involved is appreciably long, a project is set up and assigned to a member of the · 
departm.ent. · 

A member of the Engineering Department then investigates and makes a 
thorough study of the situation. Any tosts considered advisable are conducted. 
If necessary, a model, incorporating the new or revised feature, is built and 
tested under actu~l 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 
öeen taken out, reproductions of all d.rawings involved are withd.rawn from the fac­
tory blueprint room and filed in the Engineering Department. 

Printe of all parts and bille 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 print~, marked with 
changes, are furnished. 

The change notice is then written, checked, and approved. Copies ar.e 
f orwarded to the Production Engineering Department and the Tool Engineering Depart­
ment. Should. it be essential that the actual change in the machine be rnade effec­
tive before the time ordinarily required for cori:Ipletion 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 Engineering Department, it is an indication that 
the rnaster drawings have been revised. and new reproductions made. Original repro­
ductions in file are then destroyed and the project is closed out. 

Development projects begin when a need for rnachine improvement becomes 
apparent. The improvement may be brought about by d.esign 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 deterrnine possible means of 
improvement or of the rnachine itself, if a new unit is being deyeloped, 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 assembly and detail drawings are made. A model unit is then 
built and installod on the machine for testing. 

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

An example of such a departm.ental development project to be considered 
.is the new Corner Cut Uni t on the Rotary Card. Press. 

The original corner 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 d.evelopment of an improved unit, a new 
principle of operation was designed. Sliding, or shearing, action of two knives in 
constant 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 u:p to suit at the time of assembly. 
While the unit was und.er test fo:r corner cutting, various types of chi:p chutes and 
vacuum. take-off systems were tried. 

The knife design having proved satisfactory, the unit was redesigned for 
production. When redesignea, 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 tbrough 
installation of bronze bushings on the bell crank studs, and adopting a more rugged 
knife post lift pin design. 

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

12/11/46 :mk 
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Mail is received in the Card order Department four times daHy, bringing 
Card ürders 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 custom.er's name. Orders 
are then a.rranged alphabetically and. in gronps of 20 to 25 orders. A control sheet 
is also attached to each group. (Slide) Control (Samples) sheet purchase order, 
Branch Office Order. 

The orders then go to the Pricing Clerks. The Pricing Clerks, inciden­
tally, a.re the hub of this operatfon. Their operations are as follows: Checking 
purcbase order against Branch Office Order and sarnple cards. Thia is done pri­
ma.rily in an effort to correct any transpositions, which may take place in the 
branch offices in editing the work sheet or branch office order from which we work, 
once the checking operation has been cornpleted. 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 custorner. At the tub file, the Master Address Deck is also 
pulled. The pricer then returns tQ a pricing d.esk, 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 S:mall 
Wood Boxes or lOM Corrugated boxes. On the first ticket of each type number ia 
ma.rk sensed the following infor:mation: l) Item number, 2) Corner cut, 3) Electro­
type number if spocial routing is required. A prepunched routing card. is also 

,pulled from filo, also propunchod quantity discount carcls, which are made up for 
varioua discounts and quantities. A cornplete deck then, as worked up by the pricer, 
is as follows: 1) Master Add.ress Cards, 2) Routing cards, 3) Itom cards, 
4) Q;uanti ty discount cards. 

Decks and ordere then go to Printing Punch, where a header card is 
punched, which contains the follo"Wing informatton: d.ate of purchase order, pur­
chase ord.er number, requisition number, schedule date of order and invoice number. 
This infonna.tion is also reproduced tbrough mark sensing reproducer into all other 
carcls in the deck with the exception of addreas decks. 

The ordere then go to the Machine Acr.ounting Department. The complete 
decks on ordera to be invoiced a.~7o recei ved from the Card Order Department, and are 
immediately listed. on a thirteen~part invoice form, one of wh:i.ch each pereon in the 
claas hae on hie desk. This form. is printed on an IBM Accounting Machine, using a · 
special platen and extra-heavy springs on type bars. As you will notioe on your 
sa.m:ple invoi'ce, the thirteenth copy is very legib.le. Afte::c 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 addreas is manually checked against the order, and any 
local taxes added to invoice on a facsimi;Le ty:pewriter. As aoon as this, operation 
is completed, the last two copiea of the set are released, namely, aclmowledgement 
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 infor.mation on top of production tickets, then to sorter for sorting 
yellow card.s. Address decke, production tickets and miscellaneous cards, are 
returned to Pricing Clerk for refiling in the tub file. Decks are uaed over and 
over. Three additional control carda 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 tickcts 
and. Nos. 6, 7, 8 & 3 :Billa.of Lading go to Ma.chine Accounting Department. 

The Production Tickets and Shop Orders as recei ved from the Card Order 
Department are now ready to prepare the Identification Ticket, which is applied to 
each carton of cards ahipped from this plant. Using the IBM Interpreting Bepro­
ducer, Type 519, we reproduce from the Production Tickets to this Identification 
card, pick1ng up all necessary infoxrmation and. interpreting on the first .line the 
Cuatomer Invoice Number. These card.s are passed through this machine the aecond 
time for a lower interpretation of the Card. Electro Number. These identification 
carda are then paased 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 
ordere and. necessary cards in the Card Ma.nufacturing Department. After the carda 
are merged, all carda and. copies of the Sho:p Orders are gi ven to the Control Clerk 
in the Card Manufacturing Departmont. The identification card with the large type 
makes it nruch easier for the Shipping Department employees in IBM and also the 
employeos in the customer's Receiving Departments to identify each box of card.s. 
Along with the Identification Card., a sample of the card form is applied to the 
outside of each packing case. 

The yello'VI'. 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 
ia prepared and sent to Department 950 and to the Accounting Department wi th control 
card. The first five copies of the invoice are placed in Card Order Department Open 
Invoice File and yellow heao.er carda are placed in control file from where a weekly 
schedule list is prepared each Friday. The cards. are sorted by sched.ule date and 
the Printing Department furnished a listing of those schedules, which can be printed. 

A Control Header Card is reoei ved from the Order Department and reproduced 
to our Accounts Receivable Card. The infoJ:'l11ation punched is interpreted across the 
top of the card to facilitate matching the cards against customer invoices. From a 
copy of the invoice, all necessary informa.tion such as card revenue, page number, 
miscellaneous items, etc., are punched by the Keypunch Section of the Machine Ac­
counting Departm.ent. After the punching and verifying, these cards are sent to the 
Tabulating Room, where all card.s are balanced against control totals, and a listing 
showing all necessary data is prepared for transmittal of the necessary infor:rnation 
to World Head.quarters for use on their Accounts Receivable File. This accounts re­
ceivable :procedure is completed the day after shipment of carda. 

The Production Tickets ha,ve another use in preparing the quariti ty produced. 
on our EAM Card Production and Inventory Report. This report is made from the ori­
ginal Order Control Card along with the detail Production Tickets. This report is 
uaed by the. Accounting Department and Card M:l.nufacturing Department for the control 
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of inventories and shipm.ents of cards to cuatomers on a pre-dete:rmined schedule 
da.te. Thia also facilitates a minim:um. of storage space in the Card Manufacturing 
Department for cards printed, . but not shipped. 

When production ata.rts-on an order, the Production Ticketsgo d.aily to the 
Accounting Department, where they are _accumulated arid tabulated ti.ntil the aalmon 
card.a are received indicating final shipment, at which time the Accounting Depart­
ment ·wa.ita for the listing of the billed ordere from the Card Order Department 
(Shipping list) is then matched againat Production. 

When shipment is made in Dept. 950, shipping notice is released to office 
originating order, packing list is placed in one of the boxes and tbree bille of 
Lading aigned, ca.rrier takes one copy, one copy becomes permanent shipping room 

· record and one copy returned to Card Order Depart:i:n.ent wi th shipping order, which 
is our signa.l to invoice customer. 

If no altera.tion has been :made to iiwoice, we simply pull five copiee 
from open file, d.ate them, atta.ch bill of lading.to firat three copies, which is 
customer' s invoice. Page number 4 and. 5 copiea., which is New York Accounting De­
partment copy a.nd Accounts Recei vable co:py respecti vely. Pull yellow header card 
and send to Machine Accounting Depa.rtm.ent, where a shipping list is prepared (al­
phabe,tically), and yellcrw· card.a are ;reprod.uced. Additional inforniation is punched 
on this Accounts Receivable Card such as page number card revenue and miscellaneous 
items. Register or sprea.d sheet is then run from Accounts Receivable Carda and 
Accounts Receivable cards, two copies of invoice and register sent to New York, the 
d.ay following shipment. · 

The yellow card now becomes q-uantity discount card and is accumulated 
until end of month at which tüie an accumulative discount report is run which is 
neceseary so our offices can be advised an the status of customers' yearly card 
contracts at any time. 

12/9/46 mk 

(Shipping list) 

(Entry liat) 
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Cost accounting is definod as that branch of accounting which_has to do 
with recording and analysis of expendHures, study and interpretation of the data 
thus obtained, the use of such inforrnation in the managenent and diroction of the 
enter:prise. In a narrower sense, the term "Cast Accounting" is applied to account­
ing in a raanufacturing enterprise and the accounts would, therefore, cover :produc­
tion or factory activ:i.ties. 

The purpose of cost accounting is to furnish information which will make 
possible intelligent and efficient administration of a 'business ente:rprise. For 
example--the cost accountant should have information avai~'ble which will: 

1. Point out where costs are going out of line 
2. Improve prooesses 
3. Secure low costs 
4. Reduce spoilage nnd waste 
5. Total cost of cara.s sola. 
6. Cost per thouoand 
7. Comparison of costs of three card plants 
8. Etc. 

It should be pointed out and emphasized that the Accounting system must 'bo 
molcled. around the production system and. layout. Reports resulting from the system 
must not only fit, 'but also reflect the operations clearly ei.nd effectively. However, 
there are certain aocoimting fundamentale whioh e;;.ist whtch must be recoe,ilized by 
productton personnel, 

The elements of cost are as follows: 

1. Direct Labor, which is labor spent in actual production of the 
product orla~hich is irnmea.iately id.entifia'ble with product costs. 

Examples: Slltter CF.f)erator 
Carroll Press Operator 

2. Direct l'lfaterial, which is :r;1aterial form:i.ng a part of the finished 
product. -a:en:erally speaking, materials prosent in the finished product. 

FJ.a:rbple: Papor 
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3. E:x:pense ( often referred to as Overhead or Burden) includes labor 
and material which cannot be charged d:i.rectly but are necessary to the 
manufacture of the product. 

E:xamplea: Wages of Managers, clerl::s, truckers, maintenance 
repah• men. Materials including repair parts, 
oil, grease, stationery. 

Elc.pense would also include fixed cbarges such as Depreciation, 
Ta.;x:es, Group Insurance, Unomployro.ent Insurance, Vacation and ITolidays, 
Country Club, Ocoupancy expense. 

The term dopreciation may be but a technical accounting word to you, so we 
shall take this opportunity to e:x;plain it in detail: 

Mach:i.nery and equipment used in the Card Pla..'11.t is ei ther purchased. as a 
uni t or manufaotured and assembled by the IBM. This eq,uipment bas an e:x:pected 
length of life or service for a period of soveral years and the cost is, therefore, 
pro:rated over that period .• 

For e:xample!"'-a mach:tne used in the slitting department may cost $1,000; 
.and if this cost were cbarged imrnediately to ope;ration costs1 it would seriously 
distort costs because a ten.-year cost is inclua.ed in one year's operationa. There­
fore, the cost of this :n:achine 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
preoiated based upon obsolesence and. deterioration over a period of years. 

' This type of c;i:x;pense is usua;Lly referreQ. to as fixed, since the e:x:pense 
exists regß.rdless of operations. If the plant s:r+ould remain idle or work at capa­
city, the e:x;pense of clepreciat:ton would :t•emain the same. 

COST FINDJNG 

This subject would be very simple if we could divide the total cost of 
operating the Card Plant by the quantHy of carda produced to derive a cost per 
thouse.nd. This calculat:i.on would in(lica:te trends but would not be specific in 
detail to be of value to :management. 

Therefore, a schedule of accounts must be created which will include the 
three elem.ents of oost m.entioned above. It is also necessa.ry to break up the 
charges to these accounts by cost center (referred to as Burden Centers, cost pools, 
departmen ts). 

Accounts are divided into three sections: 

1. Major Accounts 
910 - Pla.nt?l 
9l2 - Plant ~J,3 
913 - Plant #4 
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2. Minor accounts are divided into the following@:'oups and would. be 
applied to tne three~jor accounts: 

a. lOxx Direct labor 
b. lLu MaJ.ntenance 
c. l:?Y--X Depredation 
d. 13xx Office and Supervision 
e. ll~xx Occupancy 
f. 15xx Variable 
g. 16xx Non-Variable 
h. 17XX Direct Material 
i. 18:qc Shipping Expense 
j • 19xx Cost of Shipments 

. 3. Bnrden Centers are assigned to major operations performed. such as: 

a. 001 
b. 010 
c. 550 
d. 190 
e. 750 
f. 910 
c:,. 920 

Handlj.ng and Storing 
Slitting 
Edge Coating · 
Carroll Press 
Shi:pping 
Direct Iabor :Redistribution 
Press Impression Redü1tribution 

The co:rrrplete acc01.mt would be wri tten as follows - Ca;rroll Press Operator 
at Plant #1: 

Minor 
1000 

B. C. 
190 

All direct labor and Inö.irec·~ e)..'}lenses are charged to a burden center. If 
i t is not possi ble to clmrge to opera ting burden centers, general Burden Centers are 
charged. The erpense so allocate:J. is rea.istr:ibuted to operating burden centers on a 
Direct labor or Press Impression basis. 

Accuracy of Cost f'ina.ing depends upon the pre1;arat:Lon of the detail labor 
and raate:!.'1.al cards in the Ca1·d Plant itself. If the department time keeper is not 
aware of transfers from one jo1) to another, the first ,]ob will be overcbarged ana. 
the secona. undercbarged. JDr1"ors of this nature are not easily identified during the 
course of the check of lal:ior and rnater:Lal charees each weck and ].nvariably our first 
indication that costs are out of Hne is after the boolcs are closed and we are pre­
paring the Card Cost Statement. Discovory of errors at this point tends to delay 
publication of Cast Statements. 

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

1. 
2. 
3. 
4. 
~ 
./. 

6. 

Handling and Storing 
Slitting 
Edge Coa tin13 
Pr:i.nting Develo:pment 
Carroll I'ress 
Shipping Expense 
Paper 

The cost of 1-2-3-4 are kn,own as "Common Costs", s:Lnce they wou.ld apply to 
productlon of cards regardless of the type of press used. 
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PAPER CO..ST CO:NTROIJ 

Paper cost includes the Invoice and freight charges. Since freight on 
paper is a large expenso, i t has been ou.r policy to includ.e i t in the total paper 
oost rather than show freight on paper as an ex.pense item. 

Cost of paper per thousand of cards is the largost item of the total. 
Therefore, it necessarily follows that this cost must be accurately controlled and 
recorded. The key to acm„1!'ate control is the weigb:t per M cara.s. 'l'h:i.s f::Lgure is 
calculated by dividing :production into the total pound.s of paper i.1sea.. !\ deviation 
upwards fron1 an esta.blished average would indicate an er:ror in pouncla,'.o used, or 
the production figure used would be in e:i:.·ror or the scrap accum,ulatod. '..s unusual. 
The revorse or a deviation below the establ:tshed weight per M would inoJ cate that 
an error exists in pounds of :pape:r· rocorded. as used.. Production f:i.t,rure is too high 
or scrap is abnormally low. 

mulas: 
Paper usage, weight and monoy, is determined. by the following simple for-

On hand 
+Received 
- On Rand 

-= Usage 
or 

Beginning Inventory 
+ Reooipts 
~ .Availa"ole 

Usage 
= Inventory 

P01,.i.nds Value 

fö.nce val.~ious types of pa.per are used ser;iarate, controls are riecessary for: 

Manila 
Colored 
J~tc. 

J~ach rol:J, of paper roce:Lved at the plant is nur:!.bered. Receivj_ng reports 
or pacJ:.:ing slips rece:L vecl w5.th each shiyment 15.st t 11e serial numbers of the rolls 
recei ved. Card.s are receivod in the f;ccouatjng Deriartment from the vena.ors which 
re1)resent the rolls delivorea. and :tnvo:Lcea. After a check for accuracy is made and 
receipt of tho shipment is verified., these cards are adCted to _tho perpetual inven­
tory file. 

As paper is consumod J.n the slitting departmont, the roll numbers are 
liste<). ancl forwardod to the Accounting Department daily. Withdrawals from the in­
ventory card file is based. upon these tre.nsmi ttals. A tabula tion of these usage 
cards at the end of an accounting r~eriod wlll provide the Accounting Department with 
the total numbor of pounds of paper whi.ch has been slit. 

All paper slit d:i.n.'.'ing an accounting period is not necessarily processed 
tbrou.gh card presses. Tlle slit roels on the floor at the end of an accounting 
period are inventoried and deductea. frorn ttte total paper sli t to obtain the number 
of pound.s used. An a,ccn.:i.ra te inventory of sli t reols on the floor is most important, 
since errors wpuld ponalize the usage figure which woulCL in til!'n distort the total 
card costs. 
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Rolls of pa:per are slit for fore:lgn sM.:pment. 'l'he cost of handling and 
storing, slitt:l.ng and the paper value is cred:tted to plant o:pera:bions and. charged 
to a separate inventory account. The value of tli.:i.s paper must be relieved from the 
total paper sli t 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 red.uction in operating costs but never 
offsets the money which was origi:nally spent for the :paper. The cost of scra:p 
handling, collection and. baling, is one factor which tends to d.ecrease the cred.i t 
realized f'rom the aale. 

]?_a~l_ng; ~.§!. - Most industrial organizations do not recogrüze tM.s ex­
pense as a. direct cost but as Shipping ~pense which would be charged. to a selling 
account. Our policy has been to considor container costs, stapline;, storing and 
handling, record keeping in the shipping dopartment as a part of the cost of cara.s. 
Howevor, the eJC.pense of delivory to customers is not charged to card costs but to 
selling o:x::penso. 

" 

Control of quantity and. value of conta:tners follows tho same pattern as · 
outlined for paper. Assonibly of the /;[lO box, pl.acing tho 5 #2 bo:x:es inside and the 
complete unit on the conveyor on the first floor, stapling the box, i.dentification 
and storing in the shipping rooni, trw.ckine; to tho rear platform. is all considored 
:packing cost. Packing cards in contajners at the press is consia.ered as a part of 
the Press operation oosts, since it would be tmpractical to at"l:;empt spUt;ting time 
to two o:pora.tions. 

PRODUCTION Alm INVENTOHY .Q..QI·lTROI: 

At l'lant =/fl, wo have an excellent control of production• It is really 
quite simple to opora.te. The reason:i.ng is the quantity ordered must be produced. 
and sM.:pped. The proa.uctioa Uc.kets which are distributed to the px·ess operators 
with each order re-present the quantity o:f cards ordered. by a customer for a certain 
card form.. The production tickets are usually for a quantity of lOM cards. Ilow-
ever, in some instances they ma.y be for a quantity of 1, 2, or 20M. · 

As each container is fi.lled, a prod.uction ticlcet :ls used. to record this 
production. At the end of th!i work clay these tJ.ckets are turned in. You have 
probably noticed tl:iat tho t:Lckets are punched. 'l'he holes in these cards gi ve us 
the infor:mation necessar-1 to buUd. up the prodnction f'igures for a day and also to 
gi ve a :progress report or status of' each ora.er ente:rod. Ove;r-runs on orders should 
be avoided, since no credit for in•oa.uction of this nature is allowed. Duplication 
of orders caused by issuanco of a.uiüicate r:irocluctfon tJ.ckets should. be avoided. 
Only quar:i.ti ties ordered are allowod in production., 

You will recall tl:la t pa1?er :l.s the ma,jor cost fäctor in the total card cost. 
Over-runs, duplication of orders, etc., tend to increase the cost of cards shipped. 

In some instancos over-runs, and errors 1n :production such as :rnaking the 
wrang corner cut, putting the stripe in the wrong IJosition, etc., d.oes nöt neces­
sarily mean a loss in produotion. These cases are taken up with the customer who 
may choose to overlook the error ar.d acce:pt the card.s as is. In this ciase, prod.uc­
tion is allowed. Howeve;r, such contacts with custorners should be avoided and. hJ.s 
accept1;1nce of' e:rrors shouJ.d be d::l.scounted, as ho cannot be cons:tdered. as a 11 satisfied 
customer. 11 
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The inventory of finished. cards :Ln the shipp:J.ng department is available 
from this d.aily report. At all times, the report reflects the number o{ card.s 
printed 1mt not slüpped. This guantity m:ultiplied. by the cost of a thousand. cards 
gives us the value of the finished cara. inventory. This value is then credited. to 
operating costs for the perj .. od, leaving a balance in the accounts representing the 
cost of cards shipped.. 

A year ago, we bad to coi..mt card bo:x:es in the slüp1iing department and 
othi:;;r locations in the Card Plant to get th:i.s inventory quantj_ty. This was a chore 
which necessitated overtime work on Satu.ra.ay, which was usua1ly a goorl l..m:rrt.ing day. 
The fü.dly tabulated. report ras proved so accurate that it has replaced. the tedioµs 
labor which was formerly required. As a matter of fact, :lt has been }1'.l,'oved the 
machine report is more aocurate than counters and. oheckers ever were. 

This report of production and invontory also e;ives the vital figure of the 
back-log of orc1ers; meaning the orders which bave not been started j_n production 
but have been enterecl in the Order DerJartment or' the total of card.s yet to be :pro­
duced. on orclors in prod.uction plus gy.anti ty o:t' card.s on orders not placed on the 
Card Plant. 'I1his back-log figure :is constantly on the move, since p:roduction is 
subtracted. from i t ana. oro.ers enterecl are added to i t each day. This back„ log 
fie,iure must be accurate, s:tnce mana3ement uses it as a guide :i.n forming certain 
policies. 

This report is also used to fol.low u;p on m:ders which are behind schedule. 
A daily check on old listed items by the slüpp1nc; department properly followea u:p 
will insure better service to the custotiers. 

The plants at Washington and San Jose have si:m,ilar routinos established. 
to insure trat production crf.'la.5.t is properly recorded ana. follow u:p is promptly 
made on aged ordere. However, net theJ:' plant' s rerJorts are on electri c accounting 
machinos as yet. 

A. Department 953 und.er W. S. G:ranger 1 s supervision is known as the Re­
pair and :Viaintenance Department. Tlüs depart:m.ent a.oes more than the title implies. 
Following is a listing of' functions IJel"i'ormed, each of which, are separate accountinf 
problems. 

1. Regular main tenanc e 
2. Re liuilding :ma.clJ.ines 

a. :B'or use in Domestic Plants 
b. ]'or the fore:Lg.n division 

3. Assembly of New Presses 
4. Asserll.bly of New l(:ldder Slitters 
5. Keeping stock for use at Plant 1/-1 ,.-
o. Filling orders for rnainteTJ,ance stock for Plants 3 and 4. 

Each of the sj_:x: functions :mentioned must be accurately accounted for. 
Once aga.in, the accounM.ng de1,artmont is depenc.ent u:pon accurate :recording of data 
at the source. Maintenance and rebtülding are cons:i.dered as an e:x::pense of operatiors. 
Rebuild:lng machines for :foreign shipmont is crarged to the li'ore:i.t;."ll Division. As­
sembly of Presses &nd Sli t·ters is a :ma.jor part of the capi.tal value of this equip­
ment. Keeping stock and fill.ing orde;rs for the other plants is consldered as depart­
mental e:x.pense. 
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B. Printing Development under the su:perv:tsion of Messrs. Ross and Holm­
wood is di vidod into two groups' namely' process development and equipm.ent develop­
ment •. Management is interested in knowing how nmch has been spent on each project; 
so another series of accounts and reports are necessacy. 

The account is set up as follows: 

Ma,jo:r 
971 

Minor 
lxx:x: 

Different minor accounts are used for each projec.t. 

Development ex.pense is considered as a part of card cost ana. is dj_st:ri­
buted to the three plante based uponproductfon. 

0. Electrotype Coats - A discussion on Card Plant Account:Lng would not be 
coniplete wi thout some mention be:Lng rna.cle of cost finding in connection wi th electro­
type. 

The account code pattern is very s:i.mtlar to the one enrployed in the Card 
Plant. Major account 918 identifiGs -t,he ex:pense wi th electrotype production. · The 
minor account se;1:j.es parallels those used in the Card Plant Schedule. Burden 
Centers are usod to breo.k d.01·m e:x:pense to operat:i.ons. 

The Jl:lectro Etching department produces Cylinder, flat (regular and 
special length) and rotog::.1avi~re ty-pe. On new type, all operations ( includes--Label 
Ordering, Layout, Copy, Label Pr:Lnting, J?hotography, Coating and Printing, Etching, 
Trimming and Plating) are performed.. I\eplacement type only coating and printing, 
etching, tri:rnming and plating operations are performed. On re:makes all operations 
are performed but the cost is less because some sections of the ct;:trd are not changed. 

Cost reports are :made each month for each month's :production and in addi­
tion show the costs based on expense and production for the year to d.a.te. 

Customers are charged for the new type and any revisions which they may 
require. The cost of repla.cement is considered. as a part of card costs. The distri­
hution to the three card plants is based. upon actuo,l shipments. 

Development work v,nder Messrs. Corbett and Fredericks is absorbed into the 
cost of electrotype. 

CONCLUSION 

Naturally, I have not covered all details pertaining to tlüs complex sub­
ject for that would be most unfa:Lr to you. I hope that we shall all receive some 
benefi t from this paper and the d.iscussion which has taken place. 

I wish to repeat one sinc;le fact--accurate accounting begins in the shop 
a.nd appears on reports to rna.nagoment as the finished produ,ct. The Accounting 
Department serves as the clearine; :point and acts as the middle man in th,is connec­
tion •. Pool' records are a reflect:;on on both prod:µction and accounting departments, 
therefore, it is imperative tbat thoy work together with the best spirit and coop­
eration. 

12/5/46 mk 
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Test Score sheeta are designed so they can be scored on IBM Test Scoring 
Machines showing the results of a choice of from two to five queations, a true or 
falae quiz or a percentage of rights against a percentage of wrongs. 

It ia 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 aame on the other side. 

By this means of scoring, it is possible to find out the e:x:act knowledge 
one ma:y have on a given subject or of wbat value this knowledge maybe in selecting 
people for different types of occupations depending on the pattern used for acoring. 

The scoring positions on the sheet are held in close tolerance so they 
will align wi th the contact points in the Test Scoring Machine and an electrical 
current will flow acrosa 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 
i t is necessary to use a soft lead pencil so a heavy deposi t 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 easily. · 

Another factor in choosing the right kind of paper is to find one that 
does not change with e:x:pansion 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 used on i.J:rrprinting these sheets must be free of carbon which 
moat printing inks contain and this too is made special for these sheets. 

1 

We stock nearly 200 different kinds of forma which can-be used on almest 
acy type of exa;mination, but most of our forma are for book publishers who sell 
these examinations to schools and colleges. Another very large user of our Test 
Score sheets is our own u. s. Government who uses these for Civil Service, and the 
A:rrn:f and Navy tests. 

We use electrotype-forms to imprint these sheets which we buy from outside 
vendors who make these forma from copy that is sent tous by our customers. 

. 1 

Before a test score 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 out this stencil with a special die in a stand.ard punch press. There 
must be a stencil cut for every test that is scored. 
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DIAL Sl:IEETS 

In the ma.nufacturing of time clocks we ba·\l'e one which is known aa the 
Dial Recorder. Thia clock differs from the Attenda.nce Recorder which we uae in 
o~ own facto:cy ~ere where each employee haa hie 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 amall facto:cy, or one aheet for a department if it ia a large factor:y or or­
ga.nization. This aheet ma.y be cha.nged da.ily or weekly 1 depending upon which type 
of clock the customer choosea. 

This sheet then becomes a permanent record of a given group of employees 
showing the time regiatered in and out of work wi th the total hours worked, rate 
o f pay per hour, a.nd total pay per week wi th all deductions such as ta:x:es, Bonds, 
etc. 

While we have either the da.ily or weekly dial sheets we have also several 
sizea in both, known as 20 - 30 - 50 - 100 - 150 - 200 sizes. These different aizes 
limit the nu:m.ber of people that can ring on one clock. 

In the manufacturing of these sheets, we firf;lt tak~ a large aheet and 
imprint cross line rules in green ink across it depending on what ever spacing it 
ia to be, from 20 to the 200 size. Then we take either a daily or weekly form a.nd 
imprint in black ink between each space in the croaa line ruling, the clock number 
of ea.ch empJ.oyee so that hie attendance time reg:l.stered by the clock can be 
identified. 

There are 19 different croaa line ruling forme. 

These lines must be very accurate in their relation to each other and also 
to the edge of the sheet eo when thia sheet is placed in the clock each registering 
poation will line up; otherwise one man's position on the clock would regiater on 
another man's position on the sheet. 

We muat llave one of the daily overprint forma to fit each of the cross 
line ruling forme. 

These figurea repreaent each peraon'a man number and are changed to what­
ever the cuatomer'a requirenients ma.y be. The width of the Iaily Overprint varies 
some; the average being approximately 2-3/4 inches. We make up our form so that we 
ca.n imprint 7 at one time and then cut them apart. 

TJ;ie Weekly Overprint form ia made up apecial for each customer. With one 
of these forma we not only have to change the figurea which represent each man's 
clock number but we ha.ve to change the headings on columna such as total hours and 
pa.y, and also the different deductiona according to the customer's copy. 
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(Picture 1) At the turn of the. 20th Century industry and rnanufacturing 
were'entering a new phase - new machines, new inventions and hundreds of new 
factories were mushrooming throughout the country. Along with the thousands 0f 
new workers had come new problems, one of which, in particular, was of major im­
portance to all employers ··· "How can I keop an accurate record on the time spent 
by my employees in :my factory." The answer was supplied by one o:f the pioneer 
organizations of IBM:~ "Make each employee hia __ own time keeper." Thus, through 
an urgent need began the manufactUr:ing of Time Recorders and card fonns. 

Methods used thun were a great deal different than the procedures we 
now use to meet the demands of our customors. Time cards in thoso days were made 
somothing like this - copy was prepared and typo laboriously set by hand and 

'(" 

printed on a press whoso production was limited to about 2000 per hour and de-
pended on the strength of the operators good right log. Today an operator on one 
of our improved card machines produces in the neighborhood of 18,000 cards per 
hour with little physical ef''ort. 

Devices havo beon usod for centuries to try to arrivo at the right time: 
the sun dial, tho hour glass, and final1y a mechanical clock. Hore is o.. picturo 
of a time recorder olectrically controlled ruid incorporating all the engineering 
features that have mado IBM tho lead~r in the time systoms f ield. This clock 
will keep and record on a time card evory minute, of every hour, of every day, 
Program stops are placod in this clock at designated intervals so that regularly 
schoduled working hours aro stamped on an employee's time card in blue ink and 
latenoss or irregular time is sta:mpod in rod enabling time clorks to pick up 
irregular ontries at a glonco. 

(Picturo 2) 'rimo card manufacturing bogins with the salesman' s order 
from our customor. A card is thon dosignod to :'ill tho n0eds of tho o:'fice, 
factory or school (incidentally, tho next time you park your car in a parking lot 
in ony one of a numbor of citios the cho.nces aro that your claim ticket will be 
on a time card stub inado in IBM and you will be timod by an IBM Clock S)tstom) 
rolatj_ve to time worked ond whoro it is to be rocordod /. social security doduc­
tions, with-holding tax, insuronco and a host of other inforrnation is to be placod 
on this card. Tho card is sent to tho Ordor Dopartment of IBM. First, type is 
set and proofs are submitted to tho oustomor for his O.K. 

The stock usod for time cards di "'fors consierably from our card stock 
used to mako operating units boing mado from ground wood and of varying thickness. 
We purchaso our time card stock in 38'' rolls woighing over 1/2 ton oach, Last 
yeo.r, 1945, wo used. 1625 tons of ITR stock ond this yoo..r·, for ten months, wo ho..vo 
usod 1503 tons Our stock has the SOlllo color ro.nge as operating unit card stock, 
manila boing tho most popular. At first, time oard stock was made in large flat 
sheots 24" x 28~" awt slitting and cutting of' co..rds to tho correct sizo wo..s done 
with two machincs. Tho flat sheot was fod by hond into the first mnchine which 
sli±- the cnrd. into 2~" strips tho width dosired, thon theso strips woro carried 
to tho socond muchine whero thoy wore cut to the longth heodod for that particula~ 
order. These two machinos requirod two oporators end gavo about 25% of todays 
:production. (P:i.cture 3) Today rolls aro alit.a.üd,,eut to longth on a Kidder 



-2-

Slittor with a guillotinc cutting foaturo. This machino slits tho rolled stock 
to standard 'fidths 2-11/16" to 4-13/6411 , or up to 3811 if we should, happen to ever 
want a card that wide, and the guillotino cutter (Picture 4) chops 11 cards to 
longthe of from 1 to 15" in a singlo strokö (an oxecutioner in the Fronch Revo­
lution could have had a field day with a little larger guillotine liko ours} at 
a rate o.'." 70 cuts per minuto, dropping oach card into individual pockots that can 
bc adjusted to tako o:ny widths that tho machino is slitting. 

Cards o.re removod from tho slittors and placod in a 4-whool carriage 
(capacity 80 M cards) and whoelod to tho Time Card Imprinting Machinos for pro­
cossing. Through tho suggostions of omployoes and fine ongineoring in IBM the 
machines we use havo been ver-y notably improved. Origina.J.ly the press wo.s de­
signed to produce about 9.M cards por hour, but through the improve1~Jnts made we 
hci.ve exa.ctly doubled tho production capaci ty. In ad.di tion safoty foa.tures havo 
been added to these presses to give the operator the ma.ximum nmount of protoction. 

(Picture 5) Plntes used on our time card imprinting machines are made 
by ta.king a wax impression of tho type set to the specifications and wording 
satisfactory to our customor - the wax impression is placed into a proparod bath 
and chomical aotion is introducod by an olectric current which soon forms a copper 
she11 on the wax. Tho sholl is placod faco down in a tray and malten lead poured 
over it to desired thicknoss, low spots brought up and finished, then curved to 
fit the cylinder on the imprinting ma.chine. 

('Picturo 6) The plate is eot-up on the press and tho press is tumed 
to position to rocoivo tho fir"St card. Cards are takon from tho ca.rriage by the 
operator in 500 lots and placed in the hopper tha.t is built to automatioally 
select one card and start it through the press in a continuous motion. Cards 
pour through and from theso p:r.osses liko wator ovor a dam at tho avorago rate of 
18 M per hour. 

Cards are printed on ono sido or both sidos, one or two colors, depend­
ing ontirely on tho wishos of our custooers. One of our newer presses, that wo 
are putting into operation, prints six 3-13/32" :x: ~" 'cards on both sid,os in two 
colors in one operation. 

(Picturo 7) Bonding and packing oporations nre plncod convoniontly near 
the press operntors, necossitating as Uttlo wa.lking and wa.sto motion-o.s possiblo. 
Our oporators aro a skillcd group o~ mon who can food, removo, nnd inspect cards 
as rapidly as the imprinting :muchino can produco thom. Liko the links on a contin­
uous chain, on an assombly lino thoor-y, cards como from tho slittors, to the im­
printing machines, to tho ba.nding ond packing tables where skillod banders take 
tall stacks of cards and break thoo (lown into 500 card lots. _ A simple Wöoden 
block moasuring device has beon built so that.it cnn bo adjustcd to the heighth of 
500 cards, rogardloss o!:' thoir thicknoso. Tho oporator. thcn takes the measurod 
500 cards, placos th90 sidowise in a clomp a.rrongemont fonother time--saving 
developmont) that holcls the co.rds, a.nd has strips of paper sized to go around 
those cards. They are bandod tightly ond hold by an aclhosi ve paper. Bandors and 
packers work side by sido •. (Picturo 8) From the banders tho bo.rided cards are 
passed to the packers whoso function consists of packing tirio cards into card­
board containers especially deoignod for theso cards. From hore they are trucked 
to our Shipping Depurtment whero a stoncil is cut o.nd customer's name and addroso 
and ordor number stencillo'd on tho box and tho ora.er is coriploted and ·ready for 
shipment. -
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