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The basic operating unit in s accounting s the
punched card. Punched cards, containing original data
in the form of punched holes, sctuate the s ma-
chines to perform automatically the vardous operations
essential (o recordkesping,

Transcribing original data to punched curds s
accomplished by any of soveral types of ma card
punches, This manual explainy the operation of two
of these machines, the mar 24 Cord Punch and the
mx B8 Printing Cord Puneh | Figure 1],

Thesie two machioes ure essentially alike in design,
fratures, and operation. The major diference s that
the printing mechanism of the my 26 prints the char-
acters on the enrds as they are punched,

The machines are easy to operate, quiet, and attrac-
tve. Oue of thelr most important features is the simple
means of setting them up quickly lor automatic con-
trol of skipping, or duplicating operations. Each setup,
ar program, is made by puoching o card and mounting
it on & program drum, which i inserted in the machine.
The samé progrome curd: con be vsed repeatodly for o
routine punching operation,

The ecard punch doplicates common information
from any card into the following card in & gangpunch
operution, The duplication cun be sutomatic or through
the keyboard. This method of duplicating aveids much
card handling sod consequently increases production.

The duplicating feature greatly facilitates ermor cor-
rection during keypunching. When an ervor v made,
the operator need not respunch the whole card man-
ually. Instead, without any card handling, the operator
duplicates into the next card all correctly punched
fiedds and re-kevs only the field in error, The program
control permits - such duplication; Reld by Beld, with:
ot eoneern about column numbers.,

Duplication under program control procesds st a
rate of 20 columns per second on the mse 24, and 18
eolumns per second on the w28, Skipping and eard
release proceed ot a rate of 80 columns per second.
After one cord is punchied in column 80, the nest eard
feeds into the column-1 position in one-fourth of a
secand.

Nee: Whers two speeds are indicated in this pub-
Heation, the lower speed refers to the mw 26 and the
higher speed to the mwse 24,

The almost complete visibility of the cards in the
card bed facilitates the design and punching of dual

IBM 24 Card Punch
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cards and the identification of prepunched cards into
which more data must be punched, Drect necess 1o
all parts of the card bed also permits essy manual in-
sertion and removal of cards when necessary,

The keyhoards con be moved anywhere on the read.
ing board, for the operator’s preatest convenience and
eomfort. A combined alphabetic and pumerio key-
boand utilizes a novel principle to facilitute the punch-
ing of cards contiining both alphabetio and oumerie
fields. A group of the right-band typewriter kevs serves
for punching digits as well as letbers, with the shift
from ome function to the other normally made auto-
matieally by the program eard, This permits the
operator to punch an alphabetic field with both hands
andl then, without shifting from the home position, to
punch o numerie Beld with the right hand only. Use
of the right homd slone for numeric punching frees
the left hand for document handling,

This publication containg o complete diseription of
the operating features and mothods of operation,
Under Openations, each fonction is described in detail
as it 15 frst nsed in a typical situation, All functions and
the comhbination keyboard are summarized under Com-
bination Keyboard Sunmary,

Maore information on these machines appears In
these publications:

st 357 Data Collection System

Installation Manual—Phygsical Planning AZ-1032
sy WM Dhaia Transmissdon Sysfem

Systena Heferenee Libravy Publication AZ4-1029
s 28, Model 31 Imterpreting Card

Punch Bulletin C224- 1080

Card Punching
Eighty columns on the card con be punched, as shown
in Figure 2

Each colomn hes twobe ponching positions; ond
each for the digite 1 o 9, and one sach for the zonos
0, 11, ond 12 The 11-zone punch is sometimes pefermed
ter s X As iltustrated, digits are recorded by punching
a single hole in the corresponding digit or zevo posi-
tion of the desired colummn,

A letter is a combination of one wone-punch and one
digit-punch in the desired column. For emmple, A is
the 12-zone and digit-1 punches, N is the 11-zone (X}
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and digit-5 punches, and Z is the O-zone (zero) and
digit-8 punches. Some machines huve special-character
ks,

A special character is one, twa, or three holes in the
desired column as shown in Figure 2, Punching of
tweh ar three hilis i one eolumn for & letter or special
chiructer is automatie when the corresponding key
i pressed,

A muximom of four punches can be duplicnted into
a simgle column on the st 24 Card Punch. However,
duplicating in a single column an the e 28 Printing
Card Punch must be limited to multiple punches thut
muke up a printable character, regardless of the setting
of the print switch, This eliminates possible damage to
the printing mechanism.

Punched cards are usually designed so that each
item {or fBeld) of information recorded in the card
can be readily identificd, Figure 3 shows a card de-

sigmed for use in o sales soooumting application, and
g typical imvoice frome which the card was puneled,
The card contuins, in punched-hole form, descriptive
information such as cosfomer name, customer nomber,
and location printed in the heading of the tovodoe, ancd
quantititive duta for the frst commedity printed In
the body of the invoice. The felds on the cord are in
the same seguence as the comesponding items of in-

formation on the invoice. This: simplifies the reading

of the original document as the information is being
princhad.

The card form also illustrates other operations elir-
icteristic of many card-punching jobs. For example,
ooliumng 1 through 17 are alwayve skipped; coluomns
I8 through 58 are pusched o the ficst card for an
invodee, amdl duplicated fnto all other cards for that
fnvioies; and columns 74 to S0 (ovodce wmonnt ) may
be punched in some cneds aod skipped in others.
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Operating Features

Figure 4 indicates the operating features deseribed
here

Cord Hopper

The card hopper, with o capacity of dpproximately
500 eards, i on the upper right side of the machine,
Place cards in the hopper face forward, 9's down, A
shiding pressure plate ensures uniform feeding.

When the cards are in the hopper and the pressure
plate is In position, the top portion of the card above
the zero row is visible from the left edge of the card
through column 9, from eolumn 20 through column 52,
and from column 72 to the right edge of the card
| Figure 5}, Bocause cards feed From the front of the
hopper, any markings in these three sections on the
poxt card to befed cin be seen while the card is still
in the hopper. This feature is most advantageous in
punching serially numbered cards or cards that are
partially punched and interpreted,

A card feeds from the hopper to the cand bed auto-
mati¢ally or when the operator presses the feed key,

Calumnn
lraligmbai

Main-Lim
Swirch

Frogram Cemired
Lawar

Pragram

Uinie

Card
Sinker

Raoding
Sloalimn

Rending
Ban

Figure 4. omae 26 Orperating Featores
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The Hrst two eards to be punched must be fed by key,
but all other cards In the hopper cun be fed sutomatic-
ally, vnder switeh contral,

Punching Stathan

Punching s pectormied alb the frst of b stations in
the cartd bed through which the cards pass from right
to left. Usaully, to start an operation, two cards are
fed into the curd bed at the right of the punching
stution. As the second card s fod In, the first cord is
automatically registered for punching—that is, it is
positioned st the punching station, While the frst
vird is being punched, the second card s at the right
in the card hed. When column 80 of the Brst eard
passes the punching station, the secomd card is regis-
tered at the punching statiom, and the next card in
the hopper is fed into the right of the card bed. This
method of card feeding minimizes the time required
for feeding and ejecting.

Cord Happer

Feinling Mechomism

Punihing Station

Funcional Combral

Swlnchai




Fignre 5. Card YVisildlity in thie Card Hopper

A single card can be placed in the crd bed by hand
il registered in punching position by key.

The whole card B visible before it i5 registersd, and
at least 71 colomms are visible after punching has
sturted. For example, when column 15 is to be pumched
[ Figure 8), colomns:1-12 and columns 22-580 'are vis-
ible, This feature simplifies. the disign of dual coards
and Factlitates keypunching. Information can be re-
corded { marked or printed ) on a dual card anywhere
other than in the two columns to the left or six columns
to the rdght of the colimn in which the informotion is
v he punched. The narrow pressure arm and the
plastic guide in the right of the cord bed must be oon.
siderod, however, when designing dual cards. For
most efficient design, test the proposed desipn through
the muchine before placing an arder for curds: Cardy
1dth geetiin lower cormer cils covngd be Jod satisfoc-
torily theaugh the card bed, [ Sec Comer Culs, )

Reading Station

The reading station, where the camds are read for
duplicating, is about one card length to the left of the
punching station. Consequently, each card that hos
been punched passes through the reading station s
the nixt card is being punched, The two oaeds move
in synchromism, column by colwmn, snd information
- b duplicated i transferred  frome the st card o
the secomed, This principle of duplication is the same os
gangpunching. Reading from one card to another can
be controlled, field by feld, so that only the desired

informatiom &s duplicated,
This feibure chminates cord handhing for the dupli-
eation of informution from cards prepared during the

punching operation. Card handling s necessary only
when an operation requires duplication: from  pre-
punched muster cards, In this case, insert the pre-
punched master card manually ot the right of the
reading: station before the next card fo be punched is
registered, Then, register both the master card and the
detail card at their respective stations by pressing the
register key:

The whole card is visible belore it is registered
the reading station, and at least 88 columns are visible
after rending has started. For example, when eolumn
15 is being read, columns 1-8 above the 7-row and
ealumng 21-80 are yvisible.

Card Stackor

The card stacker, with o capacity of rpproximabely
500 cards; {4 on the upper left side of the machine on
i level with the hopper. After each card passes the
rending station, it feeds into the stacker automatically
or by key. Cards stack ot an angle, 12% down, face
back, und are held in position by & card weight, When
the wards are removed from the stacker, they are in
thedr orfginul sequence.

Main-Ling Switch

The matu-lne switeh is at the rear of the stacker, The
mutchine cian be started  ohout ome-half minude after
the main-lne switeh is tumed on, This allows sufficient
tirmwe T the electronle tubes o boot. When the stacker
bhecomes full, the switch sotomatically goes off,
When the main-line switch s twmed on, press the
relense key hefore starting operation, This ensures that

o
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Figure 8, Cand Yiaibility ot the Punching Stabion

tho progrom card i ot eolumn 1 and that any card ot
the punching stution is released.

Reoding Board

A reading board providies ample space for source doe-
iimients from which the curds are punched, I extra
space is required, a larger reading bourd extending
ubout ten inches to the left of the standard board is
wvallalle,

Bockspoco Koy

This key ix below the card bed, between the reading
and punching stations. As long as it s hebd down, the
curds at the punching and reading stutions backspace
continuously until colomm 1 s reached. At the ssmio
time the P gram card, wlhich contrls ﬂ;i[‘t}ling unid
dusplicating, also backspaces. Backspacing should not
be attempted after column 78 is passed without Brst
remawving the card from the card bed ot the right.

The backspace key can also be used to release the
kevhoard after it has been locked (described in Key-
bogrd Locking ) on ma 24 punches with serdal numbers
higher than 2363 or mw 36 punches with serial num-
bers higher than 12260,

Program Unit

The progrom unif controls aotomatic skipping, aobo-
matic duplicating, wnd shifting from numéric to alpha-
betic punching and vice versa. Esch of these opera-
tions is desipnated by a specilic code recorded in o
program card, The operator fastens the program card
around o program drom and inserts it in the machine,

10

where it is read by o sensing mechanism. The drom re-
vilves in step with the movement of the cards pasi
the punching and reading stationd so that the program
oodes control the operations, column by column. Thus,
the program unit affords a highly Hexible means of
controlling autmnutic operations.

The program unit alio controls printing funoions as
deserbed under mae 26 Printing Fevitrires,

Progrom Contral Lever

The progrim contral lever, located below the program
unit, controls operation of the program unit. Tum on
this lever 1o lower the progrom: sensing mechanism so
that it rests on the program drom, and the codes
puinched in the program card control the various
automatic operations, T off the lever to raise the
program songing meehandsm so that the progrom drmm
can be easity removed or inserted, Tom this lever to
the osry position whenever o program cand is not in
the machine,

Column Indicator

The indicutor, located ot the base of the progim-
1_|.r|||:|1 IHIII!I'I_ |['||']J::".'|11.*\. il ({Teid | ::ﬂlllmﬂ o e ptlTIl:hEi’J-
Refor to this indicator as o guide for spacing or back-
spacing to a particular colummn,

Pressure-Roll Release Lever

The pressure-roll relesse lever is next to the column
indicator, Press this lever fo permit the manual re-
mioval of 4 card from the punching or reading station,




Normally, a card con be removed in ane plece if it s
pulled out with care. IF torm pleces are cauglit at either
station, push them out with snother card or & smopth-
eddged metal blade while holding down the pressure.
roll reledse lever. Do not use sow-edged metal blades.

Chip Box and Fuses
The chip box {s under the reading board. When it i
removed, the foses for the machine are accessible.

Printing Mechanism

This feature is- pvailable only on the ma 28 Printing
Card Punch,

Keyboards

Specify any one of two types of cable-conmected key-
boards: Figure 7 shows the numeric keyboard only
{ twer special characters: — and &)

Figure 8§ shows the combination alphabetic and nu-
meric  kevbourd  (four additional special  character
keys—11 special characters in all ),

On all keyboards, the punching keys are gray with
bl lettering and the control keys are blue with white
lettering, The home keys are mare concave than the
other keys to Facilitate accurato touch operation. The
keybonrds are so interlocked that no two chamcter
keve can be complotely prossed at the same time, bt
it is not necessary to wait for one key 1o rise before
pressing another. This design permits rofling of keys.
To punch multiple digits manually in one column,
hold down the sy eron {moltiple punch ) key while
pressing the kevs one at u time, If the punch is not
squipped with a multiple punch key, use the space har.

Figure T, Numerio Keyboard

The combination. keyvhoards have the best features
of both a typewriter and o numerie keyponch, The
letter kevs are armmged For operation by the standard
typewriter touch system, while the digit keyvs are
placed o that a rapld 3-finger touch system can be
userl. The usual numeric keys on a typewriter have
bem eliminated; instead, o group of dual-purpose
keve at the right serves for digit pooching as well as
letter punching. This permits numeric punching with
the right hand from the pormal home position for
alphabetic punching. The touch system for the ten
numerio keys is: index fnger for digits 1, 4 und T;
middle finger for dights 2, 5, and 8; and ring finger for
dhiggits 0, 3, @ aned 0. The punching of u digit or o letter
with any of the comhination keys depends on the
shift of the kevboard For example, pressing the 4]
key punches o 4 when the keyboard is in oumeric
chift, but a | when in alphabetic shift. This shifting is
similar to upper or lower case shifting on o standard
typewriter and may be controlled automatically by the
program unit or mamuilly by key, The seetion con-
taining the combination keys s readily distinguishable
by the blue area of the key plate. On the combination
kevhonrd, the fourth row of leys contakns four special-
vhareter koys at the Jeft. These keys punch eight
churacters as shown on the key tops; four in numeric
and four in alphabetic shift.

The blue kevs, which control functions of the ma-
chine, are explained undeor Opieraticens.

The green correctinn key is explained under Special
Feuttres.

Function Cantrol Switches

Two ox-oer switches, controlling sutematic functions,
are expluined under Operations. A thivd switch, to con-

Fignare B, Combination Alphabetio and Mumene Keyboard
T




trol printing, is expluined under s 26 Printing Feo-

firees, Thise three switches are:
AT FEED
ATTHEELP ANEF ATITO pATI®
PHINT

Program Card
A program card, which is a basic part of the program
unit, is prepared for ench punching application and
can he used repeatedly. Proper punching fn this pro-
graen card controls the automatic operations for the
corresponding colimng of the cards being punched.
The control punching required in the program cand
depends on the functions to he controlled, that s,
skipping, duplicating, amd alphabetic punching. Each
row in the program card serves a specific purpose in
this respect.

Field Definition (12]

Puneh a 12 in every column except the frst ( left-hand
position ) of every fiold to be skipped, duplicated, or
manually punehed, These 13y serve to eonbinue b
the end of o feld, soy skip or duplicition started with-
in that Reld. Treat as a single field several comsecutive
lields to be autamatically skipped or duplicated as one
ﬁ:;;tl. Don't program a single-colomn Geld with a 12
winde.

The 125 punchied in the program card for manually
punched Helds permil occasional skipping or dupli-
euting, This skipping or duplicating is started by key
and {5 carried across the Beld by the 12 This type of
skipping is similar to an X-level skip on other ma coard
punches: the osocasional duplicating may be desired
in the case of two or more cards with the same infor-
mation, or in the duplication of the comrect Relds of an
error card

Automaotic Skip (11}

An 11 punched in the first cobomn of any Aeld auto-
matically starts a skip, which s continued over that
Beld by the 12% punched in the remaining columns of
the Beld. If a single colwmn i to be automatically
skipped, punch it with an 11, This eoding operstos with
the antomatic-skip-and-duplicate switch, which must
bes om to stard the skipping antomaticaily.

Autematic Duplicotion {0}

A wevo punched in the Brst column of any Reld auto-
matically: starts duplication, which is continwed over
that Held by the 12% pamched in the remaining columns
of the field. If a single colwmn is to be automatically
duplicated, punch it with n zere. This coding operntes

12

with the automatic-skip-and-duplicate switch, which
must he an to start the duplicating automatically,

Alphaobetic Shift (1)
When the program card is in the machine, the com-
binmation keyhaard & normally in numerdc shifr, and
pressing iny one of the 2-purpose keys couses a Agure
tiy b panched. To punch a letter, the combination key-
board must be shifted for alphabetic punching, This
shifting is performed mstomatically by a 1 in the pro-
grum card in each columm of the olphobetic feld.
During duplication of alphabetic information, the 1%
permit automatic spacing over blank columns and pre-
vent Xeskipping cavsed by letters containing X-punches
{ ] through K ).

On o numeric maching, the only function of the 1%
is to permit avtomatic spacing over blink columns
when duplicating,

Program Cord Codes

The {our basic program codes are summarized here
anl aro illostrated in Figure 9, Two additionul codes,
which control printing features of the s 28, are also
listed here and are explained under mxe 86 Printing
Features.

Cole Fiemehiien
12 Fralel Dheflgitian
11 Sinrt Awtimmatic Skip
0 Start Aubomatic Daiplioation
| Alphabetic Shifs
4 Locde Tern Print
3 Frim Suppressdon

The other digit rows, in the program card, control
bunations with the alternate. program feature, (See
Special Features, )

Program Drum

The program card is mounted on o program drom for

insertion in the machine, The program drum has o

clamping strip to hobd the card, ond o hondle on the

top to tghten or relense the strip. To fasten o cond

around the drom ( Figure 10):

. Hold the dram in a horizontal position with the
handle to the right. Tum the handle away, { counter-
clockwise direction ) us Far as it will go, This loovens
the smooth edge of the damping strip.

. Iosert the column-50 edge of the card under the
smoith edge of the clamping strip, Two alignment
check holes in the climping strip make it possible
to soc that the card is flush with the metal odge
under the strip. The card should be positioned so
that the ¥'s edge is against the rim of the dram,

1
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Figure 5. Progrom Card

3. Turn the handle to the conter position. This tightens To keep the progrum card for each punching ap-
the smooth edge of the clamping strip and loosens  plication on u drum ready for insertion in the machine,
the toothed edge. order extra drums,

4. Wrap the card tightly around the drum and insert

the colurmn-1 edge under the toothed edge of the e
clamping strip.

i . 5 Tumn the handle toward you (clockwize direction )
as far ag it will go. This fastens the toothed edge

= [Claming. Ship
of the clamping strip. The drum is now ready to be

inserted in the machine.

To remove a card from the drom, reverse the pro-
cedure,

With the program sensing mechanism raised, place
the dram on the spindle under the center cover of the
pumch, positioned so that the aligning pin falls in the
aligning hole in the columm-indicator dial, Tuem on'the

A program-control lever to lower the reading stur wheels

' onto the program cand, and press the release key to
engage the reading mechanism fully. Whenever the
drimm is to be removed, first tum off the program-con-
tral lever to ralse the star wheels;

Ahorrray
Chedh Halay

Al g B

Figure 1 Program Dim




Operations

Inserting Cards Manually

I eertiin instances it i desirable to nsert cards mon-
midly, ome ot @ time, as i the case of making over o
dismaged card or correcting un error found  while
verifving. Also, when an individual card accompanies
ench original document, minnal inscrtion is necessary.

A ciurd eim be manually inserted in the cord bed o
the right of either the punching stution or the reading
gtution, Do not insert a single ciard in the hopper.

In this illustration | Figure 11). cards prepunched
with part code are o be punched with part name,
which ks written on an secompanying ticket,

HEGISTEN KLY
Fress this ey
1. to register (advance nto position) for punching

eolumn 1 of the card at the right of the punching
stutinn

2. to register for reading column 1 of the card at the
right of the rending statbon
3. to stack o card from the leftof the card bed.

Because it does not foied o card from the hopper, this
ke 1% usually used when cards are: inserted manually,

NUTAEIKT SHEFT KV, ALPHARBETIC SHIFT KEY

When o combination keybonrd is installed and the
card punch is operated without program control, the

keyboard i in alphabetic shift. When the program.
control lever is turned on, the kevboard is in numeric
ghift for wll columns except those punched with the
alphabetic feld coding in the program card If it i
necessary to punch occasional digits with the prograom
off or in un otherwiso alphabetio field (such as Motor
Ceonerator 12], hold down the numeric shift kev while
preszing the digit keys. Similarly, when it is nocessary
to punch somoe lettors in o otherwise vomeric feld
{such as 1ZA86), hold down the alphabetic shift key
while pressing the letter keys. These are non-locking
and must be held down when used,

When duplicating, press the alphabetic shift kev
to permit autoratic spacing over blank columng and m
prevent skipping coused by X-punching.

RELEARE KRY

Pross the release koy o advance the cards registered
it the punching and reading stations past those sta-
tions. When the oporator meleases a curd because of in
error, commion information in Gelds bevond the release
colimm is preserved. With program control ox, the
vard punch antomatically punches the felds pro-
oammed for automatic duplication. Thus, & curd cun
be released ot any time without losing master-card
information,
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Procedure far Inserting Cords Monually (Figure 11)

1. Place o card in the card bed at the rght of the
punching station,

2. Press the register key to advance the card into
punching position.

3 Punch part name, starting in colomn 1 press the
nimeric shift key when necessary.

4, After punching the part nome, nedease the card.

&, Insert the next card in the eard bed ot the right of
the punching station and press the register key,
This registers the firt curd at the reading station
and the new card at the punching station. After the
secomd card i punched, press the release key to
redense the At onrd ot the left of the reading sto-
tion. It moves into the stacker when the third card
is registered.,

MNumeric Punching with Program Control
Usually, in a punching operation, the cards are in the
card liopper and feed into the ciurd hed sutomatically.
Alsoy, us the cords are punched, the program card con-
trols the automatie functions guch av skipping und
dluplicating.

In this iMustration, labor distribution cards nee 1o be
punched with aumedc information according o the
fields shown. Figure 12 shows how the card s punched
to serve as u program card, indicating the type of oper.
ation 1o be performed n each field. Columns 3-6 and
34 and 35 are to be automatically duplicated; columns
458-B0 are to be avtomatically skipped, all other Gelds
are to be keypunched

FERD KEY

Press this kev:

L. to feed o card from the hopper to the card bed
2 o megister o eard b the punching station

3 toregister a cand at the reading station

4. to stock » card.

In an automatic feeding operation, this key ordinarily
is used only at the heginning to feed the Brst two cards
frem the hopper into the card bed. Press the key twice
at this time, Press it first to feed the first cord from the
hopper. Press it again (o register the Grst card ot the
punching station and to feed the second card into the
card bed beneuth the right end of the first cand.

The feed key is inoperative when o card is registered
at the punching station, unless the main-line switch
has been tumed off and then on again,

ALFTOMATIC SEI ARD DUTTICATE SWTTCH

When this switch i on, the program punching for
mutomnatic skipping and automatic duplicating is offec-
tive. When this switch is orr, the 11 {start automatic
skip ) undl O { start avtomatic duplicution ) codes in the
program card are nullified. Automatic skipping pro-
el it the rabe of B0 columms per second; automiatic
dupliceting, at 20 columns per second (my 24), and
18 colimng per second {ma 26),

On the my 20 Printing Card Punch, multiple-
punched colomms that deviate from sfandard alpha.
betic or special-charcter punching should not be
programmed for automatic duplication.

ATTTORMATIC-FEEF SWITOH

Whan the automatic-feed switch & ox and column B0
of & card passes the ponching station, & new coard feeds
automatically, At the same time, the cand in the left
of the card bed i stocked, the one in the center is
registered @t the reading station, and the one at the
right is registered at the punching station, This auto-
matic feeding oceurs when column 50 of the card
passes the punching station by any one of the three
possible oporations—punching, skipping, or releasing,

Procedure for Mumeric Punching with Program Control
Figure 12 shows the program cird for this procedure:
1. Place impunched cards in the card hopper.

2, Proess the Teed key twice to feed two cards into the
curt] bed, The first card registers automatically as
thit second cand feeds.
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3. Keyvpuneh columns 1 and 2 { program card punched
with a 12 in column 2).

4. Columns 3.6 are programmed for automatic dupli.
catiem { program card punched with & f in’ columm
3 and 12% in columns 4-68). Key mamually the firest
card of each date group with the automatic-dupli-
cate switch orr, Then, turm on the switch ond the
date in each succeeding card s automatically du-
plicated from the preceding card. Thus, no card
handling is necessary even for changes in informa-
tion heing automatically duplicated.

5 Keypunch columns 7-33 ( program eard  punched
with o 12 in each column except the first position of
epchiHeld ).

6, Columns 34 and 35 are programmed for automatic
duplication {program card punched with & 0 in
colomn: 3, and 12 in column 33), 1o the same
mamner 85 dute in columng 3-8, key mooually the
machine group for the Arst card of each group and
it is sutomatically duplicated in other cards.

Keypunch columns 36-47 (program card punched

with 4 12 in each column except the first position of

each field ).

8. The card punch automatically skips l:'l:l-]un'ms- 48-80
{ program card punched with an 11 in column 48,
nnd 125 in columms 489-80). The outomatic skip mmd
duplicate switch must be o

9. With the automatiefeed switch ox, an antomatic
b pecurs after column 80 iz skipped.

=]

Alphabetic and Numeric Punching

with Pregram Control

Although the kevboard is normally in numeric shift
when the program s turned on, alphabetic information
can bhe punched by changing to alphabetic shift, This
is dime sither manually by pressing the alphabetio-
shift key or automatically by coding in the program
eard. Columng 628 of Figure 13 illustrate the I coding
for the sutomatic shift to alphsbetic position. 1f a field
i to be punched with both alphabetic snd numeric
charncters, program it for whichever are more fre-

gquent; {F there Is about an equal number of sach, pro-
gram the Beld for alphabetic ponching,

In punching alphnbetic names or deseriptions that
viary in length, it is usually desirable to skip over that
part of the field, al the right, which is not nsed. In this
ilstration, o portion of the nome Beld should be
skipped on most cards, Because the stirting point of
this skipping varies from card to card, it must be con-
trolled manually by pressing the skip key.

Another type of skipping that must be controlled by
key is illustrated in the tracling-aren eld. The truding-
aren cotde & 1o be punched for some eustomers but not
for others: In the lotter case, colomn 750 to be X-
punched to indicate that no code was supphied, and
the rest of the field is to be skipped. The 11-punch is
used for control in later operutions.

When a Bedd is to be punched with the same infor-
mation in & few sucoessive cards, only the Hrst card
muist he manually punched; the field n the following
cards can be punched by pressing a single key, In this
illastration, salesman number in columns 78 and 79
miy be the same for several conseeutive cards and can
be duplicated by key!

EKIP KEY
Press this key to skip any Beld coded with 12% in the
program card. Pressing the key starts the skip, and the
12 in succeeding columns. of the field continee the
skip for the rest of the feld, This key. is primarily for
skipping the unused right-hand portion of an alpha-
betic: Beld. The card punch skips 80 columms per
socond,

Mumeric fields skipped with this key are blank and
canno! be duplicated later, as in correcting punching
EITOTE,

DAST SKIP {OR) BARI KEY

When the keybowrd is in numeric shift (—sxme],
presuing this key punches an 11 snd causes skipping
for the rest of the field s determinsd by the successive
eolumns punched 12 fn the program card. This skip-
ping is at the rate of 80 columns per second. When the

1212
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kevboard s in alphabetio shift (— ), pressing this key
punches an 11, but does not ciuse skipping, The 11-

hole cim be wsed for special character | —) printing.
Numerie Qelds skipped with this key con be dupli.

eated lator in eard. ecorrection bevause the doplication
of the X conses the rest of the field to be skipped

OUFLICATE KEY

Ugp this key to duplicate any information minually
punched in one cord and common o one o’ moro
successive carda. Pressiog this key at the beginning of
a feld storts duplication, and the 13'% punched in the
program curd  continué the doplication’ for the rest
of the Held.

With program control, duplication is at the rate of
|8 or 2 eolumns por seeond; without program control,
duplication is at the rate of 9 or 10 colommny per second
and veours only 88 long us the keéy s Lield down, This
litter tvpe of duplication permits the operator to have
precise column control amd 85 used in re-punching
damuged cards or correcting errors found  during o
verifving operation.

Pressing this key tor the duplicution of blank col-
umns in o feld programmed for smerde panchiing
should not be attempted bocause it locks the kevbourd.
Unlock the keyboard by pressing the backspace key
ar the alphaheticoshift key on o combination kevboard,

With the msr 268 Printing Card Punch, do not dup-
Hewte muitiple-ponched  colimng that deviate from
standard alphahetic or special.character punching

Procedura for Alphobatic and Mumaric Punching

with Program Control

Figure 13 shows the program card for this procedure:
L. Mace a deck of unpunched enrds in the card

hopper, and press the feed key twice to feed two

cairils,

The card punch automotically skips columns 1-5
[ program: card’ ponched with an 11 in colomn 1

and 12% {n columns 2.5), The antomatic skip and

duplicate switch must be on.

(=

3. Punch columns 6-268 with customer name, address,
or carrier name | program card punched with 1%
in columng §-26). The 1's aubmmatically shift the
kevhoard from numerio to alphabotic punching,
When Hgures are to be punched in this Beld, press
the numeric-shift key,

4. Press the skip kev at the end of the alphabetic
punching to skip over the rest of the fiold { pro-
grum curd ponched with 125 in columns 7-26),

B Columns . 2758 are skipped  automatically | pro-
gram card punched with an 11 in colomn 27 and

T's in eolumms 28-58 ).

fi. Keypunch carrier code in columns 57 and 35 ( pro-
gram cared punched with o 12 in columm 55).

. Columns 5909 are skipped  antomatically {pro-
gram card punched with an 11 in column 59 and
12% in columns 60-69,

A Kevpuneh ocustomer number in coluomms 70-T3
{program card punched with 2% in columos
T1-73).

. Column 74 i skippod astomatically { progrom coard
punched with an 11},

1. The trading-area field in coluomns 75-77 i coded
in the program card for manual numerde puncke-
ing {blank in column 75 and 135 in columns T8
andd 771, Optional X-skipping of (he Reld is con.
trolled by pressing the dash-skip key, which also
puticdivs an 11 in column 75

]

11, Kevpuneh columns 78 and 78, Salesman mormber i
frequently the same for several successive cards.
After keypunching the frest cord, duplicate the
following ones by prissing the doplicate key in
coluwmmn 75,

12, Kevpuneh column S0, after which the next card
feeds mutomatically. The sotomotic-fesd - seibel
must be on,

Error Correction

Errvrs in punching are often noticed mnd eormected by
the operator ut the tme they are made. Usoally this
involves rodkeving o large portion of the card, This
curd punch, reduces re-keving to a minimum, requires
no concern about the precise column in which the
error necurred, minimizes the possibility of making
unother ervor while correcting the B, and prictically
eliminuetes card handling, As an example; the correc-
tion of an error in the picces field of the labor distri-
bution card { Figure 14} is mode as follows:
1. Press the relepse key immediately npon detecting
the error, This advances the card without punching
the felds coded For manual punching, but allows
duplication of the fields programmed for sutomatic
duplication beyond the paint of release. Therefore,
columns 3 and 35 wre duplicated into the ervor
cardd as it is befng released, This retaing the common
informition for duplication into the following cards.
The three cards in the cord bed advance to their
proper stations and 4 pew card feeds [rom the
hopper.
Duplicate the kind Geld by pressing the duplicate
ey e
3 Columns 3-8 are progrommed o duphicete acto-
mitically, as shown in Figure 12,
4. Manually duplicate the regular rute, overtime rate,
ang part of account-number fields by pressing the

T
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Figure 14  Erroe Cirrrectbon

duplicate kev ot the beginning of esch feld. D
plication stops at the emd of the part or sccount-
rumbser feld.

5. Re-key the pleces: field, and monually punch the
rematimng  Belds proprammed  for mamil  ponch-
ing. Machine group is antomatically duplicated, and
columns 45-50 are automatically skipped.

6, Remove the ermor card from the stacker,

Error Correction—Partially Prepunched Cards

Partinlly prepunched cards may contain prepunched
names or codes, or they may be serially numbered and
punched, When an error is made in punching cards of
this type wmd the correction is to be made immediately,
automitic fecding from the hopper must be inter
rupted and u blank cord must be inserted manually in
the cord bed, Because ench cord feeding from the
hopper containg some prepunched data, it is oot pos-
sihle to duplicate into the following card as outlined in
Error Correction.

The commaodity card in Figure 15 (Husteates o pac-
tally prepunched card for which the punching is to he
completed, The commibssion class, l'mnmu:HI;].' doserip-
tion, commodity code, and price Gelds are prepunched;
the remainder of the cird is to he kevpunched. The
commmadity ende and description are interpretod for
pulling from a file. If on error |s made in the keyving of
eolumn 14 {salesmuon field), make the correction this
way;

L Turn off the automatic-feed switch, This prevents
feeding 4 cird from the hopper and registering the

1A

o from the right of the card bed when the error
card Is released,

Press the release key. The error card advances
past the ponching stutbon withoot punching, ex-
cept for the date field {columns TO:T5), which i
programmed for automatic doplication. The du-
plication of this Aeld retaing the date for duplica-
tiom into this correction casnd.

. Tumn off the sutomatic-skip ond duplicate switch

o prevent aubomatio ;:Lili.iing LillriﬂE the ¢orrec
tion of the error cord. The prepunched fields are
progrommed  for sotomatic skipping, but when
corrécting an error these Belds pust he monually
duplicated Into the blank card.

. Remove the card following the error card from

the right of the card b,

. Insert a blank card in the right of the card bed.

Press the register key (o registor the ermor cand at
the reading station and the bBlank cond at the
punching stution, This alio stucks the card from
the left af the curd bed

. Mamually dueplicate the invoice number, brinch,

and customer mumber felds, which were punched
correctly, by pressing the duplicate key ot the
beginning of cach Beld.

&, Me-key the sulesman beld.

o Manually doplicite  the commission class, oum-

modity description, commodity ende, and price
fields by pressing the duplicate key in column 16,
These fields are programmed @ one Beld, for
automatic skipping in the regular punching opera-
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Figure |5 Ermor Corredtion—Purtally Prepimehad Cands

tion. The commaodity description Reld is ended
with 1I's in the program card to peomit aubomatic
spacing over blunk colomns during the correction
of errors made in the punching operation.

10, Turn on the automutic-skip and duplicate switch
for the automatic duplication of date and the
sutomatio skipping of the last four colomms,

11, Manually punch the remaining felds programmed
for manual pumching, The date is duplicated auto-
matically and columns 77-50 are skipped auto-
matically.

12. Hepluce, In the right of the card bed, the caed
removed nostep 4,

13, Press the feed key to register the correction cand
at the reading station and the replaced card at the
punching station. This feeds the next card From
the hopper, and stacks the error card,

14, Remove tie error card fram the sticker

15 Turn on the automatie-feed switely and continue
the operation.

Prepunched Master Card Insertion _

In an eperation in which certain Belds are to he dupli-
cated from prepunched muster cards, it is necessary o
insert ench master card manuully before duplicating

the flrst curd of the group, Invert the master cards in
the card bed at the right of the reading station.

L. Tum off the sutomatic-feed switch hefore complet.

ing the puncling of the lust card of the prececding
grosy,

[

. After the lost card s meleased from the ponching

stution. manually move it to the left ontil it tonches
thes Feed rolls at the reading stution,

While still maintaining a slight pressure on the
card aguinst the feed rolls, press the release koy to
advinee that card past the reading station.

. Place the muster card in the ourd bed botwesn the

punching and reading stations. Position it so that
the left edge v just between the feed rlls mnd not
in rogistered position.

- Presy the feed key to register the muster card and

the detail card which is at the right in the card bed,
and to feed o new gand from the hopper. Tum
o the automtie-Feed switch, Normal ponching of
the first card of the new gomip can then procesd,
with automatic feeding of the Tollowing detail cards.

If the master card is not o be stacked with the
ditall cards, remove It imomediately after comple-
tiom of the punching of the first detadl card,

, This kind of speration normally precludes the pos-

sihility of antomatic duplication of any common
tnformution { such ag date ) from one group of cards
tir thie next, Because the continuity of sueh duplica-
tion i interrupted by insertion of the prepunched
muiter curds. Consequently, when common punch.
ing s reggoired, the information mwst b manally
punched in the first cand of each new gronp. This
keving can he avoided by use of the auxilisry dup-
Heation featore, { See Special Foafures. )

o




IBM 26 Printing Features

With the ma 26 Printing Card Punch, characters can
be printed as they are punched. Exch charscter prints
above the columm punched | Figure 18], thus provid-
ing Tor full interpretation of the card. To permit this
printing, turn an the print switch. Zero printing or sup-
pression of printing in an individual column of feld
is controlled by program-card coding,

With program control, aeros to the left of the first
significont. digit in 6@ momeric feld are sobomatically
suppressed, thit is, 00025 is printed 25, This zero sup-
pression i8 determined by the 12-punching in the pro-
gram cord to define the fields. For example, the pro-
gram card for Figure 16 would be punched with 12
in enlumins 77 and 79, but blank in 78 and 78, to print
month and day as shown.

Left Zera Print (Z)

To print seros o the left in 6 Beld, a8 in Slh:;.'il-ll Beiiriky
Number, punch o 2 in each column of the Beld in the

program oard, For -example, the progrom eacd for
Figure 16 would be punched with 2% in colomns 1-5
and 21-2%. A yero in the units position of a field atways
prints, unless ull printing is suppressed.

Like zoros, the dosh [—) and the ompecsand (&)
wre: mormally suppressed when they occur to the left of
a stynificant digil in & feld; théy can be forced to
print by the program 2 code,

Print Suppression (3]

The print suppression feature provides an extremely
Hexible control of printing. That is, even theugh the
print switch is on, printing can bo prevented for one
or more columns of the card. Print suppression for o
column ix ¢ontrolled by a 3 punched in the program
caril. To suppress printing for & feld, punch o 3 for
oach columm of the field. For example, the program
card for Figure 16 would be punched with 3's in col-
rmns 3440,
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These special featiures are avidlable with the ma 24
Card Punch or ms 26 Printing Card Punch. In’the
verticil columms of Figure 17, the srmbols X oand * in-
dicate the maximom eombinations of the special fen-
tures in the variows models of the 24 and 26,

Auxiliary Duplication Feature

Auxilinry duplication s duplication from a master card
rather than from the card at the reading station. Punch
the information to be duplicated In a master card.
Fasten the card around an puxilisry drum, Insert the
drum in the machine on a spindle in back of the pro.
grivm driom,

An auxiliary duplicate key manually controls muxil-
inry duplication. Pressing this key starts auxiliary dup-
lication, which continues to the end of the feld as
defined by 12-punches in the progruom card, The infor-
mation in the master card must be in the same columns
defined for duplication by the program card.

This type of duplication is advantageous when com-
men information is required for certiin cards but not
far athers, when mujor-minor duplicating s performed,
or when prepunched master cards are inserted. In the
case of major-minor duplicating, the major data may
be dropped when the automatic-skip and duplicate
switch s turned off for o change of information in the
minor field. When prepunched master cards are used,
any information comman to all cards (such as date ) is
droppedd when a new master cord i inserted. In either

Special Features

case, with the auxiliory duplication feature, the mster
information cun readily be punched in the first detail
card of each group, by pressing the key once and with-

att relerence to a source doommnent,

Alternate Program Feature

An alternate program unit can be installed in the
michine as a special feature so thal two program set-
ups can be punched in one program card. The coding
for the alternate progrum consists of 4-9 codes vsed in
the sume manner as the 12-3 codes for the normal pro.
gram, Both normal and alternate program codes are
summarized as fallows:

Normal Alternato
Codn Functiom el
13 Fiold DeBiition 4
11 Start Auto Skap 5
0 Siart Aasbo Duplication i
1 Alphnbetic Shift T
b Lkt ey Pring B
a Prink Supgpression f

This feature is especially sdvantageons when an
vorasional card reguires. a different program control.
The eard may be of a different design or may be a
partially prepunched master. The transfer from the
normal progmam to the alternate progrim, for a com-
plete card or for o part of a card, {s controlled by the
operator by pressing on alternste program key.

To use the alternate progriom feature for a complete
card, this key may be pressed either before or after

Phoalul | Porded | Aeadal 21
MIT_E? Jand 415 and & (28 oaly]
A tig Fiald Limiy u
ﬁ_ﬂ;&ﬁﬂﬂ M
A =l ; jajmim| ba L1641 .5 ) HIK LALS b L
Jl.l.h!rﬂﬁlrﬂl.'itﬂ“hﬁ F] § % == x|m "y
Lo Coraakion - Wlmi=ln o |=)x|m]sfx #lm
tmilwﬂm = L] L] F'_Ii £
Card Crder = Carvarting a
Lisck Boad=in u
Pogk Cord 580k Famd = Meed mhxlmimbefuleninlefe]w|n Wi
Warinble Fuad HHE‘H K T ®im
ﬁ:-ﬂdglp wisixfn| |® six] | ®
| %&Fﬁl | al " . "
ape ‘_ wfatwim b bl ) e w {ufufw x|=
| Haoe|ve Cenlral Pursch Switch Cantral 2 INNE
e g = Maaddue 10 Ela | | |zlzlalal [={™ %= u|m
| T lF=Thechling Fumber - Madalm 11 "
| e lF=Checking Flumber Ganerafor x
- i r Prch o Ampm| | f=] | [mlslxdn] =] (ele] [xl=
tewmig Lol Gharweal lim 1' o |
"2 Oinily

FMOTE: Switch gantral of Inenpensd Gongaaumch [weckal Teafwe &7 1) commot be Tnaialled T
Sabf=Chackisg Buambar - Modula 10 ond Salf-Cheeking Funber Punch Hlimlnaiion

are borh fmballed,
Fipure 17, Combinstions of Special Fentores [or the mes 24028

a1



the card is registered, depending on the normal pro-
pram coding in column 1. 1 eolunn 1 of the normal
program s coded for manual punching, the key may
be pressed ufter the card s registered. 1 coluomn 1 of
the normil program i coded for automatic skipping or
duplicating, however, this key must be prossed before
the card is registered, In this ease, the antomatic-feed
switch must be trmed off before the preceding cord is
completely punched. Then pressing the altornate pro-
gram key, after the preceding card is released, causes
triansfer to the alternmate program and card Feeding,

IF the fiest part of a card s punched under normal
prograny control and the remainder is panched under
alternate program control, press this key when the
alternate program is to be effective.

Pressing the altermate program kéy makes program-
ming from the alternite progrom effective for the
pematnider of thit cand. When the following card [eeds,
the normal program again hecomes effective.

Do not duplicate program cards punched with both
normal and alternale progrom eodes.

Intersparsed Gangpunch Feaoture

This feature recognizes master cards with an upper
foft or right corner cul. Detail cards must not have the
sume corner cut i the master cards (and cinnet live
lower Teft cot). Poncling is from master card to detail
card, or detall card to detall card, never from detadl to

master or moaster to misster,

When the switch on the keyboard i off, the feature
is inoperative. When the switch is on, the featuro deter-
mines whether a curd is 0 master or a detail depending
on the presence or absence of the specified moster
corner out. Normal use of the feature reguires that
the dutomatic-feed and automatic-duplicating - switeh
be turned on,

Becanse the feature does not begin to operate until
after emo card has fed from the feed hopper to the
cird bexl, the Brst card in the machine is considered a
detall curd, To feed the first card into position, press
the: foed key twice as in stundard foed operation, and
then press the relese key onoe (o posilion a card ut
the reading station so that duplicating can bogin.

Becuuse the purpose of the feabord i bo o suspend
punching for a cormer-cut master cord, progromming
i the same for detall cards os in any normal card
pumiehing operation,

« Onee duplicating has - started, normal  operation
under control of the prograom card continues until the
fesibuore recognives o master card,' At this time the card

preceding the master is wt the punching station. The
mastor card stays at the right of the card bed whils the

a7

preceding card i duplicated. On the pest cord-feed
ovele, the master card passes the punching station at
release speed, and all punching and programming is
suspended. A master card reqguires approdimately 1,33
seconds po pass to the reading stution, If the nest card
fe aleo o magter, the process is repeated. When a detail
cird feeds, it is under normil control of the progrom
drum, and punching i duplicated from the preceding
eard,

If required, an additional Feature, controlled by
togele switch, may be installed with the interspersed
gangpunch feature. This sdditional featore  allows
munial selection of either upper left or right comer-
cut master carcls inoany Interspersed gangpunch aper-
ation, but nat both in the same operation, The switch
om the kevboard for the interspiévsed gangpunching
must abso be ox fior this device (o operate.

Card Corroction Footure

The card correction procedure for operator-detectod

kéving errors can require considerable additional de-

cision-making md keving by the operator, The m

irtl correction festure specds the correction proce-

dure for operator-detected keying errors on the mw

24-26 Card Punch.

Upon detecting an error and before keving the next
vifumn of inkormation, the eperator mersly prisses
the correction key on the kevhoard, Essentinlly, this
wetion movey the ervor card to the read station and re-
produees the information (up to the emor column |
into & new card at the punch station. The operator then
keys in the correct information and resumes normal
afierition,

When the comrection {cone) koy is preosed (see
Figure 26), the actual sequence of automatic opern-
Facim 15z
1. An error eode (12-11) is punched i the emmor col-
umn. Therefore, when the card correction fealure
te wsed, the 1211 coding cannot be used to desig-
nate o speclal character, or o portion of any such
charncter.

Thee eervr card is released st S0 columns per second

tiv the read station, imd o new cord registers ik the

punch station,

Note: Any columns programmed for automatic
duplication are duplicated at 18 or 20 columns per
secnnd during (his release operation.

3, The information manually punched into the etror
card s then sutomatically reproduced into the new
card (up to the error colionn ) ot the mte of 9 o
111 eolumns per seeond.

Note; Any colimns progrommed for antomatic
duplication are duplicated ot 18 ar 20 columns per
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secnmd and any columns programmed for antomatic
skip wre skipped ot 80 columus per second,

4. The new card stops in the error. eolumn for munoal
keving of the correct information. Normal opieri-
i i then resummed.

FPROCHAM CXENTROL

With the ewrd correction feature, each manvally-
punéhed eolimn st be fdentified by oo B-punch
vode in the corresponding column of the  program
card [ Flgure: 18). This code identificd the columns
that must be segrched for an ermor code: during any
porrechion speration.

When an error-correction foutine i in process, the
operator should not press or hold down any key on the
kevhourd. This coold affect the suceessful completion
of the routine, In-process time covers the period be
twoen pressing the oorrection key ond stopping the
new card ot the error coluamn.

The correction feature I8 not effective for the last
colummn of & manual Beld that immediately procedes an
mutomatic fmetion, This is because normal punching
af the last mannal column permits the program conteol
to mowve into the automatic [unction area.

Mover press the correction kev immedintely ofter an
automatic Fanetion & completed and  hefore manual
keving. Should this oceur, a continuous error-search
routine would result, This improper use of the. cormée-
tion kev. places the error code In the last column of
the automatic field where the 24-28 caonnot detect it
To stop the continuous error-senrch rootine, raise the
star wheels:

ALTERN ATE IFOGRAN
The 2426 with alternate programming uses the 2.
punch to identify momual columns for the alternate

mode with the card correction feature { Figure 18).
The B-punch i still used to identify minual columns
for the stondard programming mode. This means
that feft zero pring is not available on any maa 26 with
both the alternate programming Featore and the cafd
correction Fatare,

When the 2436 i in the alternate program mode
andl the correction key Is pressed, the machine con-
tinoes in this mode until the enbire new oard s com-
pleted, This reguires that all 80 columns of a program
card Do fully programmed for both standord  and
alternate mode even though normal operation might
pecpuire Jisss thiom 8 columns of dlternate programming,
The additional columng of recuired alternate  pro-
gramming aré an exact duplicate of the stindard
progromming for these cohimmns.

All skip fields encountered during an error search
operation, while the machine is in the alternate mode,
are untomatically duplicated to ensure an exaot re-

production of tho card.

BIELI-CHECE TS G S, stopuios |

The Z-punch (ruther than the S-punch) is uvsed to
designate cach column to be errar checked. Thero.
fure, left zero pring is not available on any s 26 ma-
ehine with this {eature.

FRAHEAD CAND IPLPNCERIINGS

A typical program card for the card correction feature
using standard and alternate programming could look
like Fignire 185,

Note: The 1-, 3-, 6-, und S-punches are not used in
this example. However, they conld be used to program
thedir pormal functions, if reguired,
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Standard Program Alternate Program
13—Finff Defimition d—Ficld Definition
[ T—Audorimtie Skip B—Antomtiv Skip

(—Autemutie ugdicatien S—Mlamml Filold: The 2-

F—Mpnmnd  Figld: The 8-

punch  miwst  appear in
oockt eoduman of il maon-
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in gey Belil progrmaamed
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alternate  moda, Thia
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hecnnse this would Foroe
fall-speed  duglication of
thiv  beld  during ermoe-

this feld during  eeme- correction rmikina
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Card Inserilon Feature

The cird insertion feature simplifies the monuoal io-

sertion of a master duplicating card in fromt of o group

of cands to be punchied, or thie insertion of a blank or
prepunched trailer card at the end of 0 group of
promched cards,

To insert o new moster card [n front of a groun:

I, Set the card fnsertion feature switch to sseRT.

While punching the card preceding the master cand

to be inserted, press the sic (master curd ) key,

When the cord being ponclied & completed, it is

relensed through the reading station, but stops

belore i s stucked. Thire {5 no card b the rondimg
stition and the next card is registered for punching,

3. Manually insert the new master cand in the reading
station.

4. Press the Feed ke to registor both the msster card
at the reading stiution and the next detail card ot the
punching station.

5. Resuwme normal operation. Any Belds programmed
for duplication are duplicated from the new master
ird,

i@

Toar imsert i noew master card { or trailer caed ) behind

a group of cards that have been punched:

L. 5¢t the switch to stacs,

2 While punching the cand preceding the master,
press the sic key, When the card being punched is
oompleted, it is released through the reading station
arl stacked, There is po card at the reading station.
The next card is registered at the punching stution
roady to be punched,

3. Manually insert the master [ trailer ) card behind the

" ourds In the stacker.
4. Resume normal operation.

Niste: The card insertion feature can be installed on
any 24 or 28 with the card eorrection feature. How-

24

ever, onoe the vo key is pressed, the correction key
ennot be wsed unti] the master cord function is com-
plebed.

Salf-Checking Number Feature

This Teature is deseribed fnomea 24 30 Card Propch
Bulletin Self-Checking Number Feafure, Form G24-
5T,

High-Speed Skip Feature

The high-speed skip feature provides the greatest ud.
vantage for those applications that require skipping
of 55 or more consecutive eoluimmg of the cand. Tt is
available for factory or Aeld installation on the 24 or 28,

This is u program-vontrolled high-speed skip oper.
atingr with standard skipping, High-speed skipping is
accomprlished of the rate ol approximately three times
the stundard skip specd and results in a saving of eight
milliseconds per column skipped at bigh speed. In the
example | Figure 19) if 66 columns are skipped, 62
culomos wre skipped at high speoed with a saving of
a half-second per cand. The sensing mechanism s
pasitioned in such o way tat five columns at the end
of the field have to be reserved for drog-out. The oon-
trofling 9 not punched in the lagt Gve columns of the
program curd disengnges {drops out) the high-speed
skip and shows down the skip for the remainder of the
ciard, This % necesary bocouse the high skipping
speed must be-slowed down to obtain proper rogistra-
tion of the card for ponching.

When this feature s installed on machines with the
variable-length card feed featore, cird output is also
increused. The missing portion of these cords, for
exumple, columns 51.76, or 60-76, are skipped at high
spred. The last four columns are skipped at o slower
speed,

When this feature {3 used with alternate program-
ming, programmed print suppression s eliminated,

OPERATION

To use the high-speed skip feature, sn 11-punch initi-
ates the skip, the 9-punches control high-speed  skip-
ping. and the 12-punches define the remainder of the
field. For high-speed skippine panch the program
card with;
¢ an 11 and a ¥ in the first column of the high-speed
skip hield
# nines in all the other columng of the high-speed
skip feld, except the Iast five columns
o twelves in all the columns of the high-speed skip
Reld, except the frst column.
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Figure 1, Program Card Showidng High-Spesd Skip Pumching

On machines equipped with the alternate program
feature, S-punches become the non-alternate or normal
program, und the 3-punch is used to control the alter-
niste-progriim high-spoed. skip.

This feature requires the operator to press the feed
koy three times to register the frst card from the hop-
per at the punch station. The secomd card is at the
prevegistration station; a third card, hidden {rom sight,
has just left the hopper. 1f at any time during thoe oper-
ation it is necessary to tum the auto-feed switch off to
clear the machine of cands, press the release and
register kove three Hmes to remove the eards from the
punching and reading stations. Also, remove manually
the lest cand, which was bidden, from the precegis-
tration station after the second release.

This feature prevents backspacing the last 16 col-
umns of the card, becanse the backspaced card pushes
against the following card and interferes with regis-
brabicm.

Fostcord Stock Feod Feature
Thiz spevial feature facilitates the use of posteard stock
in the my 24728, The feature can be for posteard
stock only {0 inch thick) or con be inferchonpeablo
to aecept standard (0007 inch thick) and postoand
stork,
To be mailed of minimum rates; card ziee muost

satisfy U. 5. postul regulations:

Marimum—i% Inches 0 5y bncles

Mimimupme-=23 inches » 4 inches

To be processed in ms equipment, they must be of
stoncard - punched-cord  dimensions  and  0UE-inch

thick { plus or minues 0,0005 inch ), Other factors to be
considersd in designing cards for postal wse include
location of punching, seoring, content, und comer cut.

Note: Approval must be secured from loml postal
authoritiex for specific cand designs.

Alphobetic Field-Limit Feaiure

The alphabetic Beld-limit feature dofines the limits of
4 programmed alphabetic ficld to prevent accidental
punching beyvond that field,

A Z-punch in the program card controls this fes-
ture, This program card is coded in the normal manner
fur alphabetic punching: o I-punch In each column
and a 12-punch in all but the first column, Punch the
Zpunch in the next to the last column of the Hmidted
field.

Maochine operation is normal until this column s
reached. As the lest column of the limited field is
punched, the kevbosrd locks, thus indicating to the
operator that the allotted columns for that Beld have
heen completely filled. To continue operation, press
the release key. I the card must be repunched to ab-
breviate or to condense the alphabetic information
within the limits of a Beld, press the release key again
to relesse the card from the punching station. Tf the
alphabetic Geld-limit code columm i passed by dupli-
cating, skipping. or rélessing, the fenture i3 inoperntive,

The duplication key i inoperative in the pext-to-last
and the last column of an alphabetic field progrommed
for field limit. On the 26, if the progrommed, Hmited
alphabetic feld is also programmed for print sup-
pression, printing {s ool suppressed in the last column

2




of the feld unless it is followed by another alphabetic
field, The uses of the left 2ero print feature & not com-
patible within an alphabetic field. Pressing the numer-
ical shift key whon punching the nest-to-last colomn
makes the feature inoperative,

Note: Op s 26 Card Ponches oquipped with alfernate pro-
gram [oature, w program codes £ ool B oo used For thie

cuntpal of Alphabeti: Fiekl Limit featore, the left gem prind
contral featare i nol availalle,

Varioble-Length Cord Feed Foature

The variable-length card feed feature on the 24 or 26
allows the processing of 51., 60-, 66, and 50-column
cards | Figure 20). Special festures that apply to the
24 or 26 can be used with this feature,

MMACHINE SETTINGS

The operator can easily make all settings to change

card lengthe. Only ome length of cards may be proc-

esged it one time. For eack® length of cord there 5 a

eard guide which is ruised om the hopper bed to form

o right-hand guide. The operator performs these pre-

liminary steps to process each lenpth of cord.

1. Sefect the proper card guide in the hopper and lift
it forward into position. For any selected card
lemgth, all card pguides for cards of shorter length
minst rest in the bopper bed ( Figure 21), Mote that
the 80-column card guide ix fived ot the rght side
of the hopper. The sliding pressure plate in the
hopper is potched to pass over the raised eard
gubdes.

2, Lift the thumb latch and move the card pusher to
the proper card-column notch (see Figure 20). A
spring guides each card under the card pusher for
eorrect feeding position,

3. Align 51- and G0-column curds to the stacker drom
by pulling the stacker stop operating lever toward
the front of the maching { see Figore 20), For 6
and B0-column cards, push the lever back,

4, The following settings arc necessary whether or
not a progrom drom i vsed. To set program com
extension knobs, lift the program dnm cover for-
wird, turn the program control lover to raise the
program drun starwheels, and lift the drom off its
shaft { Figure 22), Space to column 16 on the ool
umn fndicutor and tum off the main line switch,

Caution: These program cam extension knobs are

interlocked and will bind if moved in any sequence

but the one given here. To adjust the knobs, lift
them out of their countersunk recesses and move in
this sequence:

0. To change to a longer card, move each Jmob in
pscending numeric sequence o the coontersank
recess ab the left end of cach slot, For example,
to change from Sl-column cards o 80-column
cards, first move the 5l-colhimm koob, then the
B0-columm knob, and then the 88-column knob.

b, To change to a shorter card, move each knob in
dosconding numeric sequence to the countersunk
recess at the rght end of each slot, For example,
to change from 80-column cards to Sl-column
cards, first move the B8-columm knob to the rght,
then the B0-column knob, and then the 5l-col-
wimn koab,

These stops are summarized on a decal inside the pro-
gram drum cover,

[HERATHIN

Program cards must only be ponched, starting at col-
umn I, with the same oumiber of columns that are in

the cards to he processed, However, if the machine is
equipped with o high-speed skip feature, high-speed
skip ean be progrummicd bevond  the number of col-

Figure 20, YVariahle-Length Coand Pesd Devies
26




B-Column Geaidde

Fimore 21, Hoppeer Cand Guaides

wmms in the cards being processed to obtain the max-
imumy bemefits of this festure, Otherwise, progrom card
preparation is the same as for S0-column cards.

Any length card can be manually inserted if the
enrd pashor i posifioned for that length, The right
end of each card must rest agiinst the cand poghes.

Thiy ptt hu.l.'k:qmﬁ- withiin the lnst 10 columns af all
curiy, because the backspace card would push against
the following card amd interfers with registration,

Special-Character Arrongements

The wrangemonts in Figure 23 aro available for the
punching {and printing) of special churmcters, Card

punches with a numeric keyboard punch (and print)
the characters corresponding to 12 and 11 coding only.
Other specinl characters require use of the multiple
punch control key, All 11 special charicters: éon be
lllllli_."'lll'd {n:l:u:l 1‘|H||!1'::!’J] when 11u]_]1:||:‘::ll|r|g an Hhe s
24 and 26, Machines with an alphabetic kevboard,
punch (und print) all 11 specidl characters when
punching or duplicating,

Fimire 22, Progrum Cam Extenson Koohs
[ BlCalamm Card Sotting )

I Corsl Codde
Arromgament =
¥ (=18 | i2-d-8 i 11-3=8 | i1=-4-8 0-1-8 B-d-0 {1 3-8 4-8
A i o - 5 4 . b i J . -
] A . o] - H i ; % i ’ &
C & a - $ . % ] # ]
4] = B = 5 e ] i ! »
E - . £ : * i e | * >
=t S L ! pac i L ~ i i i < =
G 4 = o - ] . ¥ e i + -
L s T T ST RS . . { / = ime Signl]
J i & = 5 ¥ ; ® . .. #
K * 1 = ) " . { i - #

Figure 23 s 24, 268—Specinl-Charmoter Punching and Prnting Arangrements
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Program Card Preparation

When a program card is to be prepared for a particular
punching application, the card design should be cure-
fully smalyzed to code the program cird for maximum
punching efficiency, Proper use of the various features
of the card punch reduces operator thne and effort o

a minimm,

IBM 24, Normal Program

If an e 24 Card Ponch with no special features s

used, the cards should be analyzed for:

L. field-definition coding, which detormines the length

of each field, Punch o field-definition 12 in each

column except the first (left-hand) of every field
regrardless of the tvpe of operation to be performed
in thit field. The 125 are used in skipped or duphi-
cated fields to corry the skip or duplication across
the Beld, once it is started, They are med in Gelds
programmed for manoal poncldnge to moke fll vee
of the feature provided for the correction of errors
maile while punching. With the fields defined uy to
length, each comreet feld con be duplicated by a
single pressing of the duplicate key, and only the
field containing the error must be re-koyed.
Ocensionally it is necessury to split o field by
eliminating the 12-punching in one or more colu-
mns. When un X is to be ponched (keyed or dupli-
cated ) in o numeric field, but skipping must Dot

oo, eliminating this 12 prevents the skipping of

thet rest of the field | see X-Punching and Skipping

ander Operating Suggestions |,

mutomatic skipping for each Geld that is not 1o be

punched at this time. IF séveral successive fields are

ter be skipped on every card, program them as one

lurge feld with the X in the Brst column and 12%

i all swooessive columns.

3, autowiatic duplication of each Beld that is punched
with the same data for o group of cards. 1f several
successive fiolds are to be duplicated on every card,
program them as one large feld with the 0 in the
first column and 12% in all successive columms.

4. alphabetic coding to shift the keyvbhoard when letters
are to be keved, IF all, or most, of a Geld is to be

* nlphabetically punched, code it with 1 and use
the numeric shift key for occasional figure punch-
ing. In the duplication of alphabetic punching. the
1's permit duplication of blank colemns and prevent
skipping coused by the X's in the lotters | through R.

Eﬂ-

After the program is planned for these operations,
punch the codes directly into s single card (o serve
the program card. 1 is desirable (0 prepare the pro.
gram card in a card of the same design as those to be
punched. When punching the program card, ponch
all codes across the cird from column 1 through eol-
umn 80 without backspacing, to muiintain acourate
registration. When two coldes are to be punched in
ome column, use the proper letter or special character
key on the combination keyboard (A for o 12-code
and o l-code, ar the / symbal for a (kpode and o 1-
eolis ).

Printing Features

If the mae 26 Printing Card Panch s wsed, the cands

should be analyzed for zero printing and print’ sup-

pression in addition to the hasic functions discossed
in the preceding paragraphs.

1. Zeros, dashes, and ampersands to the left of o sg-
nificant digit in a Beld are sutomatically suppressed,
This suppression depends on the field-definition
coding of 125 in every column except the Hrst,
Therefore, if several sueeessive Belds are to be pro-
grammed for automatic duplication but zero sup-
pression is desired, program each feld independ.
ently for automatic duplication, rather than as one
large field os described hefore.

Note: A wero always prints in the units’ position
of a Reld that does not have a significant digit ( field
with all zeros) wnless the units position s pro-
erammed for print suppression,

If zerow (dashes or ampersunds) are desired to
the left in o field, such as social security number,
thery must be foreed by punching the program card
with eoide 2 in ench column in which such print-
ing & to goour.

2 To suppress all printing in & column or oolemns,
punch a 3 in each column of the progrom card.

Alternaote Program

IF the alternate program is used to handle two types of
carids in one punching operation, analyze all the pre-
ceding functions for the alternale program, and punch
the proper codes {(4-9), Consider the time in the card
eycle when the change to the alternate program is to
be made. The change can be made at the beginning
of the card or whenever in the card cyele it is desimble
for the alternate coding to become effective. Onee the




alternate program key i pressed, the alternate pro.
gram codes are read for the rest of the card; it & not
possible to retum to the nommil program in the same
card cyele. However, when the next card s fed, the
normal program coding automatically bocomes effec-
tive, If the whole card is to be controlled by the alter-
nate program codes, code the first column of the nor.
mul program for mannal operation to give the operator
time b0 press: the alternate progrom: key withoot imber-
rupting automatic feeding.

Multiple Functions

When printing or alternate program functions are used
in addition’ to the basic program functions, the pro-
gram card may require several codes in o column
{Figure 24 }. In this case, punch o master deck of cords
for the: preparation of the program card. This deck
consists of a maxirmum of 12 curds, one for each punch-
ing row: one card punched with all the required 12-
eodes, n socond card with all the required 11-codes,
a thind card with all the required Ocodes, and so
on. After the eards of the master deck are: ponched,
duplicate: each cord, one ot o Hme, inbo o sngle
card which then becomes the program card, This
method of proparing a program cird f{acilitates the
preparation of slightly chonged or duplicate pro-
prum cards, boecause multiple punches other than
standard miy not be duplicated on the punch.

Program Planning Card
A program planning card, X24-8605, is an aid in the
preparation of program cards. This card has 12 rows

of column numbers, each row located in @ punching
position - | Figore: 25}, The: program codes, with - tho
function of each, are on the back of the card for refer-
ence, und o place is provided for any special notes
pertinent to the individual program-card design.

When analyring the cirds to be punched, mark the
planning card for the functions to be performed in
cach column. For example, if columm 10 is to bhe
punched with on slphabetic character under pormal
program control, draw o mark through column 10 in
the L-row; i colurms 559-B0 are to- be autommtically
skipped under normal progrim. control, draw & mark
through column 5 in the 11-row and columns 60-50
in the 12-row. Punch the program card, or the indi-
vidoal cards of the master deck, by reference o the
planning card, After the program card s punched,
check it by laying it over the planning card, The mark-
ings on the planning card should be visible through the
punches in the program cand.

This chart illustrates the program card coding neces-
sary to perform card-punching operations in normal
or altermate program control.

Cperation Normal Code  Alternate Code
Firat Hestof  Fust  Restof
columm  field  eolimn field
Punch Mumeric e ;| LR |
Punch Alphabetio 1 A T T4+ 4
Dugslicate: Musiaeris i 12 ] 4
Duplicate Alphnbetic 041 A 647 T44
Skip Autrmatically X 12 5 4
Laeft Fern Print i 1] 4 B4 4
Supigwess Printing a c g -4
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Figure 24. Frogrum Card—Multiple Functkons




PROGRAM PLAMNMING
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Figure 25, Progrim Planning Cand

Pragram Example

The functions marked on the cand o Figure 25 con-
stitute the program plan for the payroll-master-and-
disduction card in Figore 24, The fickd headings for
the payroll-master part of the card are ot the top of
ther curd: the headings for the deduction: part are be-
twien the 7 and 8 punching rows, A payroll master
card is prepared for each new employee and is punched
undder nomal progrum coding, Miscellaneous dedoe-

H)

tioh cards are punched for only those new employees
who huve deduoctions other thon the Bxed deductions,
and are punched under altornate progrom  coding,
Whenever [H.'l.wihh.'., corrmnn information s I'JIII!II.iI":.l[E!‘I'_I
Frisme the payroll master cards into the dedisction cards,
The cards are punched in groops by date hired, and
the rute-change date for o new cmployee is the samo
as the date hired. The progrom eard is plonmed . aod
punched s shown in Figore 26,




Columns

-2

10-27

28

5-40

A1-42

59-68
49-74

75-80

Field Heading

Secial Security Mo.

Emplayee Mame

L
Toe Closs

Date Hired

Employes Mumber

Occup. Code or
Dad. Code

Rate Chonge Daote
Fixed Deductions

Deduction MMame
Mh" md‘- h'l

Effective Date

Mormal Program
Manual punch; print zoros
to the left
Manual punch, alphabetic

Manual punch
Manual punch
Automatic duplicote

Manual punch (Dept. ond
Clock coded os saporate
fields for orror correction
ond zEro suppression)

Manual punch; print
zeros to the loft

Manual punch, suppress
printing

Automatic duplicate

Manual punch (Insurance
ond Hospitalization coded
os separate fields for amor
correction and zero sup-

pression) )

Autematic skip

Alternate Program

Automatic skip

Automatic duplicote,
alphobetic

Automatic skip

Automatic duplicate
(Dept. and Clock caded
as separote flelds for zero

suppression)

Manual punch; print
zeras fo the left

Automatic skip

Manual punch,
alphabetic
Manual punch

Manval punch

Month and day in each date field are coded as seporate fields for zero suppression

Figmee 36, Tahle for Frogram Exanple
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Operating Suggestions

These suggestions ure given as an aid to most efficient
aperatiom of the my 24 and 20 Card Punches.

Starting o Punching Operation

When i new fob is started, the release key should be
pressed | but need not be held ) after the mpin-line
switch is turned on. After a short delay, a release cyele
pcvur, indicating that operation can b started. Then,
press the feed key twice to register the first cord if
the sutomatic feed switch is off. If the switch is on,
press the feed kev only once. 1T a prepunched master
carid Is 1o be inserted, place it in the center of the card
bed after the first feed ovele.

When master information for automatic duplication
is to be keoved in the Grest card of the group, turn off
the automatie skip and doplicate switch before the
first card is registered, amd leave it oFF untl] the master
information is keyved. On this first card, vse the skip
key to skip the felds programmed for antomatic skip-

ping,

Engaging the Program Reading Mechanism

Turning the program control lever to lower the star-
wheels may not folly engage the reading mechnnism.
Therefore, it is necessury also to press the release key,
For this reagon, once the program i turned on leave
it ow, and whenever possible any tomporary changes
or interruptions in the punching routine should be
hindled by the functional switches and keys.

Stopping a Punching Operation

When an aperation {s tn be stopped and the main-line
switch is to be turnod off before o batch of work is
completed {as at a himel hour ), the card at the punch.
ing station should frst be completely punched and
refeased. Before the card s released, however, tumn
off the antomatic feed switch, This permits: restarting
the jobr without additional card handling.

When one batch of work is to be followed by an-
other hatch using the same master information and
program control, a blank card should follow the last
card of the batch throngh the punching station, The
“Blank card can be releassd past the punching station
as the last card is releassd past the reading station.
This cuuses the hlank card to be automatically punched
with the master information for duplication into the
first card of the next batch, and thus eliminates the

A

necessity of rekeying the master information, The
automatic feed switch should be off when the cards
ure released,

Clearing the Card Bed

When the card bed iy to be eompletely clearsd at the
end of o punching operation without feeding more
cards from the bopper, turm off the automatic feed
switch during the punching of the nest-to-last card.
The last card is then registered for punching by press-
ing the register keyv, After the last cird is punched and
moved to the center of the card bed, it is moved on
the stacker by pressing the register key, the release
key, and thon the register key again,

IF the wutomatic Feed switch is torned off after the
last card to be punched is completod, press the release
and registor keys alternately three times. In this case,
twn blank cards stack behind the last punched card
in the stacker.

Removing a Card from the Canter of the Card Bed

To remove a cird from the center of the card bed with-
out affecting the following cards, manually move it
into the reading stution and press the release key, This
moves it to the left of the card bed where is can be
lifted out,

Removing o Cord from the Left of the Card Bad

When o ourd has been released from the reading sta-
tion but not stacked, it is in the left of the card hed,
For easy mapual removal, move the card to the ex-
treme beft by pressing down on the arm that extends
from the reading station.

Removing o Card from the Punching or Reading
Station

If for wny reason a card must be romoved manually
from the punching or reading station, hold down the
pressure roll relense lever while pulling ont the curd,
If o card at the punching station does not move easily,
press all the numeric keys, Then, while holding down
the lever, pull out the card without tearing it

Spocing ovar Columns

Without program control, the doplicate key muy be
used to space over columns, if the same colomns are
unpunched in the preceding card or if there is no




vard immediately ahead, This operation {s faster than
using the space bar,

Multiple-Punched Columns

Punch two or more digits in ane column by holding
down the multiple-punch key while punching the digit
kevs one at a time, If the machine is not equipped
with a multiple-punch key, hold down the space bar
for this operabon. The kevboard is sutomatically
shifted to numerde position when the multiple punch
key or the space bar is pressed.

On the my 26 Printing Card Punch, do not dupli-
cate multiple-punched eolumns other than standard
alphabetic or special character punching, The mxw 24
Card Punch can duplicate any comhination of two,
three, or four punches.

E-Punching ond Skipping

The punching of an X in a numeric Beld normally

causes skipping, but in an alphabetic field it does not.

If a comtral X ( such as w eredit X or o date X) is to be

punched in a numerle feld but skipping must not

ocenr, consider these Factors:

L. If the X is punched ( keved or duplicated } alone in
a column, skipping to the beginning of the next feld
occurs, This skipping can be - prevented by coding
the single column of the Geld with a 1 in the pro-
gram card {on on alphabetic machine) or by elim.
inating the program 12-code in the column follow-
ing the X-punching. In the first method, if 4 fgone
instear] of the X & keyed, bold down the numeric
shift key. In the second methed, punch the progrom
card with a 0'in the following column if automatic
duplication is performed; or press the deplicate key
it second time, or hold it down over the blank ool-
ume, i manoal duplication is performed.

2 If a control X s to be keyed over a digit, press the
multiple-punch koy to key the two digits in one
column, ( On machines not equipped with the mul-
tiple-punch key, use the space bar, ) This prevents
the X-skipping und ng provision need be made in
the progrum card,

A I the control X and a digit are dupdicated, skipping
to the end of the field occurs. This can be prevented

by eoding the column with o 1 40 the program cand

{on an alphabetic machine) or by eliminating the
program 12-code in the following column, In the
first method, if the oolumn i keved at any Hme
press the multiple-punch key {or space bar), This
shifts the keyboard into numeric position und pre-
venly skipping, In the second method, pomch the
program card with a 0 in the following column if
automatic duplication s being performed; or press

the duplicate key 'a second time, or hold it down
over the blank column, if monual duplication is

being performed.

Cornar Cufs ,
Cards can have o normal upper left or upper right
oorner cut. A special oormer cut (C3) must be used
when desipning u eard with o Tower Teft or lower dght
cormer - cut. This should e h:l“ in mined Eﬂ]_‘.lEi!‘:il.l"}'
when designing tumble cords, becanse an upper comer
eut becomes a lower cut when the cird i tumbled,

Singla-Card Feeding

When the cards are to be fod monually, one at a time,
place them directly in the card bed, to the right for
punching or in the center for reading. Do not insert
single cards in the card hopper, When placing a card
in the center of the eard hed, position it so that the
column-1 edge is between the feed rolls at the right
of the reading stution. If the card is pushed in too for,
improper feeding and duplicating may result,

Keyboord Locking

The keyboard locks under sy of these conditions:

1. The main-line switch is turned off and then on while
a card s registered at the punching station. Press
thit releasse key to unlock the kevboard.

2 On the combination keybourd, an alphabetic key is
prisssed in o feld programmed for oumeric punch.
ing. Unlock the kevboard by pressing the backspace
key {then space to the next columm), the release
|n|;|_*:|.' {the card fs released sithout _|'|I|J|||:"F|.|:I:|g}. or
the alphabetic shift key (tho letter s punched ).

& A blunk colomn is duplicated in o feld progriommed
for numeric punching, This serves as a blank-col-
vmn detection  diviee o ensure that o digit is
punched in every column of o numeric field that is
being duplicated, Unlock the keyboard by pressing
the backspace key or the alphabetic shift key on
the combination kévboard.

4. A curd is not registered i the punching station.
Thix featurn makes it impossible 1o do any punch-
ing or spocing unless o card Is in position to he
pumched. To move a ciard nto punching position,
press the register feed, or release {with the auto.
matic foed switch ox) ko

5. The register kev or the feed key is pressed when o
card is registered at the punching station, Press the
release key to unlock the keyvboard.

Suspending Avtomatic Duplication an First Card

Master information in the first cord of each now group
st be keyed, Automatio duplication must, therefore,
be suspended for that cord by tumning off the anto.
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mutic skip and duplicate switch, Becange this requires
the manual setting of the automatic skip-duplicate
switch each time master information changes, consid-
eration should be given to proper card design as an
aid to most efficient operation.

Here are severnl rocommended procedures  for
punching the first card of each group. The procedures
vary depending on conditions brought about by differ.
ences in card design.

. Whenever possible, program the first feld in o card
for mannal operation, This gives the operator a
chance to turn the automatic skip-duphicate switch
uff hefore starting to punch the frst card of a new
T
a, When the first card of a pew group is registered

al column I, tum the aotomatic skip-duplicato
switch off,

b, Keypunch the complete card.

o When the second card of the group is registored
at colomn 1 tum the automatic skip-duplicate
switch on. (The switch could have been toroed
on  after the master information was key.
punched 1.

2, Automatic duplication should not immediately fol-
low an automatic skip, Design o manually operated
field between the two antomatic operations if pos-
sile,

a. Keypunch the first Beld,

b, Automatically skip the second Beld ( autametic
skip-duplicate switch on |

e, Turn off the automatic skip-duplicate switch,
Kevpunch the third Geld.

d, Keypunch the fourth field, Tom on the auto.
matie skip-duplieate switeh,

3. Sometimes other factord in the use of the cands
make it necessary for automatic duphication o fol-
bow an automatic skip, In soch @ case, study the
possihle procedures and follow the best one. Two
procedures aro outlined here,

Long-Skip Fielif

i, Kevpunch the first Reldl,

b, Automaticully skip the second feld. During the
skip, turn off the antomatie skip-duplicate switel
to prevent automatic duplication in the follow-
ing Febd. This can be done i the skip is Faiely
b

e. Kevpunch the third ficld and turn on the auto-
mutic skip<duplicate switch,

=i

Short-Skip Fiold

g, Turn off the automatic skip-duplicate switch
when the card 8 registered ot cohummn 1.

b. Kevpunch the Rrst feld.

c. Skip the second feld by nse of the skip key.

d. Keypuneh the third field and turn on the auto-
matie skip-duplicate switch.

When automatic duplication is  immediately  fol.

lowed by un aotomatic skip, the feat card s

punched as outlined here:

g, Turn off the automatic skip-duplicate switeh
whien the card is registered at column L

h. Kevpunel the frst field.

¢. Kevpuneh the: second feld, Either during, or at
the ened of, this field, turn on the antomatic skip-
duplicate switch, so that the following feld cin
be automatically. skipped.

d. Avtomatically skip the thivd Beld.

If an astomatic skip rmust come first in a card im-
mediately followed by antomatic duplication, the
procedure for handling the punching s smilar to
that cuthined in member 3 and 5 deseribed Lere:

Long-Skip Field

a. Automatically skip the first Beld, During the skip,
turn off the antomatic skipaluplicate switch to
privent antomatic duplication in the  second
bl This can be done i the skip is fairky longe

b, Keyponel the second field and tum on the
anbomatic skip-duplicate switeh,

e Kevpunch the third field.

Short-Skip Fielil

a. Torn off the avtomutic skip-duplicate switeh be-
fore the last card of o group is punched in col-
wmn 50,

b, Press the skip key to skip the Rest Held of the
first card of the following group.

¢. Keypunch the second field and turn on the anto-
matic skip-duplicate waitch,

i, Kevpuneh the third Reld.

When un antormatic skip field comes botween two

fields progrummed for astomatic doplication, the

first card iv punched as putlined here:

i, Tuwrn off the automatic skip-duplicate switch
when the card is registered at column 1,

b. Keyvpuneh the Hrst and second felds,

¢ Skip the third feld by use of the skip key.

. Kevpunch the fonrth field and tum on the auto-
matic skip-duplicate switch,




The ribbon on the mac 28 Prnting. Card Punch feeds
between bwo spools, throueh ribbon guleles, and uekiler
thar praneh die { Figuee 27 1, The old rilibon is removed
and o new one 18 mserted as follows:

Torn ¢ the miin-linge switels,

2 Hemove thi ribbon-spool retaining clamp,
.
4

. Bemovee bath spools rom their spindles and pull

Cut or breepk the old rilbon

out-the beo pieces of ribbon, Emplty one of the
uppennls,

. Pl the spool of new ribbon oo thi right-hand

spindle, positioning 1t so that ! the ribbon  Foeids
from the top of the sl toward the front of the
mipchine. Lift the vight end of the ribbon-roversing
arm, if it is not already up, and unrall whout a Toot
and i half of rdbbon: then 1I'||:~II| tlowm the right
vipel of the fibbon-reversing arm b held the spool
sbently.

Fiicied thiis mistil leading-end oF thi ribbon bebisen
the el liar il the card bed, sliding it theough
the proove in the centeér of the oard bed { bobween

Pmsh B ="

Figure 37. Ribbon Heplecemens

i

Ribben Replacement

i 3 ol 4 pungching passtion ). The grogve per-
mdts the éxten thiekness of the metal end and the
reversing evelet to pass between the punche die
and the card’ bed, Be pure to° kéep the rikabaoin
straight, with the rop slde up ot all times.

JHook the metal leading-end of the ribbon in the

slit-in the cenber of the empty spool ind swind the
rilibiosy sk the spcial ‘unkil the reversing evelet s
om the spool.

o Place the spool on the left spindle, pesitioning it

sib that the ribbon feeds onto the spoal ovir thas
top, Be sire that the vibbaon (& ol tweisted s that
tho fop sidie of the ribbonis still up.

Hook the ribbon aroond  the righit ol left, wine
ribbon guides, and shide it throogh the right and
liekt emids of the roversing arm and over the rollerss
in fromt of the ribbon spools.

Slicles thie riblein 1y ubecler thae pllru'h dlie 5o that I
i i the wpper groove provided for it in eard-
privting  position  (abdede the FE-ponching  posi-
tion ), and ke iy the slack;

Replace the ribhon-spool retaining clamp




Combination Keyboard Summary

On the kevbourd chart ( Figure 28) each key is mum-
bered for purposes of description in the lollowing

BT Y,

Punching Keys

Keys 1-18 can be pressed only when the keyboard ks in
alphabetic shift to punch the letters indicated. If one
of these keys is pressed while the keybeard is in mom-
eric shift, the machine locks. To resume operation
release the card, or press the alphabetic shift key,
which causes the letter to be punched.

Combination keys 19-29 can be pressed when the
keyhoard is in either numeric or alphabetic shift to
punch these chamcters:

Kwy Numesical Shife Alphabetic Shifi
(] & [ IR} P

an ] R
21 | !

23 =2 I

23 a i3

a4 i I

15 5 K

an i |y

o7 T L1 |

a8 A #

. i fl

On the combination keyboard, keys 40-43 punch
multiple digits for cight special charictors. Thoy can
be pressed when the keyboard is in either numerie or
alphabetie shift to puneh these chorscters:

Kew Numerical Shifi Abphabietic Shift

4n # {3 B} G B

41 | R T (048

42 (11.3,8) bt B R

495 s (12,3, 8] ol e 4 8]
Spoca Bor

The space bar can be pressed at any time in 2 minual
feld to cause spacing over one column of the card. 1f
i machine s not equipped with a multiple-punch key,
hold down the space bar to permit multiple punching
in the same column.

Functional Keys

O WO | MURERIG SHIFT )

This shifts the combinotion keyboard into nomeric
position 4= long as it is held down. It i5 normally
used to permit the punching of numbers in an other-
wige alphabetic field.

Al ALEH | ALFHABETI; SHIFT |

This shifts the combination kevhoard into alpbabetic
position as long as it i held down. 1t is normally used

Figure 24 Combination Keyboord Chort
]




to permil the punching of letters in an otherwise
mmeric feld. When duplication is béing performasd,
this key permits aubamatic spacing over blank columng
and prevents skipping cansed by X-punching,

32 vor (purnicaTe)

This koy canses punching by reading from the pre-
eeling card,

With Program Control. Pressing this kev onee ciuscs

duplication of the field for which it i pressed, at
the rate of 20 columny per second.

Without Program Control, Causes duplication only as
lewng iis the kev s held down, at the mite of 1000l
wmns per seoond

a3 —SE1E [ on |—

—&kip i Neemerie Shift, Punches an 11 {(—} ond canges
skipping of the field for which it is prossed.

—in Alphohetic Shift, Punches an 11 {(—).

Sb L | EELEAEE ) .

Cavses the cards ot the punching omd rooading stations
to b ncdvanced completely pasgt those statlons, Fields
programmed  for automatic duplication beyond  the

point of relense pre punched i the card before release
is completed.

35 FEEn (UARD FEED )

This key canses o cardJoed cyol

1. Fewds a card from the hopper.

2. Registers the cards at the punching and reading
shutions,

A Stacks the card from the lef of the cird bed.

36 sk

This causes skipping of the field for which it s pressed.
It is normolly used for skipgring the unused right-land
portion of an alphabetic Beld.

a7, REG | CAID NEGISTER )

This key is used primorily when inserting cards man.

unally:

1, Registers the cards ot the punching and reading
statinms,

2 Stucks the cards from the left of the card bed.

38, AUX DU { AURILIAKY DUPLICATE)

This i supplied only when the maching has the aux-
ilary duplication fexture, It conses duplication from
the master card on the woxiliary duplicoting drom,
Under program control, pressing the key once dupli-
cutes the entire Bekd from the moster card; without
program control, pressing it once duplicates one ool
wmn from the master card.

29, vt oG [ ALTERN AT PIRZRAN )

Supplied only when the machine has the alternate pro-
gram feature, Press this key, either at the beginning
or during the card evele, for each card requiring altor.
nute fustend of nommal progeam control. 1 the key is
pressed when o card i not registered at the punching
station_ it also canses a foed cyele

A4 ATULT PO [ MULTIPLE PUce |

This s hedd devwn to permit the punching of more than
one digit in o columm. The kevboord s in sameric
shiift when this key is prossed,

45, conn { CARD CORRECTION )

Supplied only when the machine has the card correc-
Hom feature, Pross this key upon detecting an error
gl hefore kewving the next column of inkormation,
This action moves the ermor card Lo the read station
anil reprodvces the fnformition {up to the error col-
wmn b into o new card at the punch station, Then, key
in the correct mtormation and resume operation,
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