A Proposal for a Gemeralized Card Key Punch

E. A. Voorhees
Los Alamos Bcientific Laboratory

July 16, 1956




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



A. Introduction

With the approaching advent of automatic coding schemes to be used on
high speed computing machines, such as those in the IBM 700 series, one is
impressed wvith the artificial and unnatural notations forced upon such other-
vice -opm;ucated systems by the use of initial card input using the Hollerith
code. Anyone vho has read the deséription of Fortran will doubtless agree
that a more generaliszed set of letters and characters would not only reduce
the amount of writing (and errors) meeded to describe the problem but also
make the reading and interpreting of "Portran equations” much simpler and
more natural. The purpose of this paper is to desc;ribe & more generalized
card punching machine vhich the author feels would take a large step in
making such vork more patural without introducing any really nev concepts.

It should be stated that this device 1s not aimed at simplifying any
particular sutomatic coding system. It would be useful in any systen requiring
‘the initial input to be made via cards with 12 rows such as the standard IBM
card.

In brief, the key punch consists of a keyboard (standard nuzber of keys)
connected to a punch and an electric typewriter so that if a character is
struck it is both punched in a single card column and typed on a sheet of
paper. A ome-to-one correspondence between cards and lines of typing is
agsumed. Ooe feature of the syotem is that each of the 108 distinct characters
may be in subscript position, superscript position or mein line (normal) posi-
tion. B8ince such cards could not be easily interpreted on the top of the
card, nor printed by existing tabulators, it is felt that the typing on a
sheet of paper of the information that was punched is a very desirable
aspect of the proposal. The typewritten listing would be valuable for at

leut tvo reasons: (1.) ease in the detection of errors, both key punching
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and vritton smes by the proposar, and (2.) esse in écmiw axd apalysing
the probiem at a later date. It is felt by the writer that, having mumbered
equations both in the proposed problem and im thae lieting of the code pro-
duced by the calculstor, that sufficient one-to-ome correspondence is
provided for debugging erd/cr other purposes. |

e purticular clnracters. used in this description could eesily be
chaaged by changing the type bars. Also with & larger keyboard more
characters could be ircorporated as fhe punch code could also be easily

. extendsd.

B. Detailed Description

1. Eeyboard.

A tentative layout of the keyboard may be found on the following page.
It will be ixmediately cbserved that each character key "coptains” three
charscters - an upper charsacter, a lower character and a middle charscter.
The person doing the key punching mskes the choice by depressing the "UPPER"
key, the "LOWER" key, or peither key, respectively, during the striking of
the chsracter key. This is the same techmique that a typist would employ
whilé typing a capital letter on existing typevriters.

Since each charecter cam also be used as a superscript, a aubbcript , or
"main-lire” character, a pair of kéys labeled "SUP" and "SUB" will be found
on the keyboard. Their use is analogous to the use of the "UPPER" and "LOWER" '
keys éescribed in the previous paragraph. For example, if ome wanted to punch
"';’" as ap exponent, ome wvould depress the' "UPPER" and "SUP" keys and then
strike the "P-t-T" key. Ho more than 3 keys meed ever be depressed to punch
any character in any position. ,
It would probably be more comvenient, from a key punching standpoint, if

the four keys, "UPFER", "LOWER", "SUB", "SUP" were also available on the lower
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left side of the keyboard.

Se;eral keys for the manipulating of cards are needed. The most basic

| keys secer to be the following:

(a.) SPACE key: Same as on existing machine. The card 1s shifted one
coluan and the typewriter'leaves one space.

(b.) PEED (or BJECT) key: Pass the current card into the stacker and
position a blamk card for punching. The typevriter executes a
carriage return and rolls the platen for a new lipe.

(c.) DUP (Duplicate) key: During the depression of this key a punched
card (or portion thereof) is duplicated on another card. The
duplication process is to cease upon the release of the "DUP" key.
During the duplication process, the duplicated information would de
typewritten. This key would also allow the key punch to be used as
an interpreter, if needed, since typing is produced. .

(d.) Card Positioning Device: It would be very desirable to have a skip
bar (as on the 036 key punch) or card control drum (as on the 026
key punch) to initially position the card and possibly perform other
similar card motions. It would also be desirable to have the type-

writer carriage make the corresponding motioms.

2. Pnnchigngode

The punching code descridbed berein requires a maximm of just four holes
in any column, i.e., to represent any character in any position. The punching
scheme splits the 12 columns into three zones: Zone 1 consisting of rows 9
through 2, Zone 2 consisting of rows 1 and O, and Zone 3 coneisting of rows

11 and 12. The function of each zone i8 as follows:
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Zone 1: This zonme is punched according to vhich character key is depressed.
For example, note on page 5 that A, &, and o all have the same
punching in Zome 1. An exception to this will be described later.

2one 2: This zove is punched according to vhich of the three characters
on a8 given character key is chosen by the depressing of either
the "LOWER" or "UPPER" keys during the striking of the character
key. The "LOWER" key supplies a punch in the 1 row apd .the "UPPER"
key supplies a punch in the O row. On page 5, Class 01 (punch
in O row, po punch in 1 row) corresponds to the "mn" key and
similarly for Class 10 and the “"LOWER" key.

Zone 3: This zope is punched according to vhether the character (completely
defined by zones 1 and 2) is a superscript, subscript, or main-
line character. The "SUP" key supplies a punch in the 12 rov and

the "SUB" key supplies a punch in the 11 row.

In the example below, using just one character key, the asterisk (#) is

used as a "main-line” reference point and is not punched on the card.
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It would seem to be desirable to keep the punch code for the digits
0;1;:.:,9 the same as in the Hollerilh cude. This vould permit the inter-
pretation by existing interpreters of card identification nunbers and would
algso permit the pwching of decimal data cards on existing key punches if "
@esired. This aim has been realized in this proposal and has been accomplished
in a straightforvard anner for all digits except O and 1. .'me cozplication
is due to the use of the O and 1 rows to define Zone 2 and the solutiom only
complicates the mampufzcture and not the use of the key punch. The problem
ic mentioned here only because~ it is the exception mentioned during the
deacription of Zome 1. Only the tvo character keys, (0+ and )1- are affected.
The operation of the (O+ key is as follows (omitting any mention of super-
scripte apd subscripts since the Zone 3 conventions are unaffected and applicable): )

If the character key (O+ is struck (but not "LOWER" or "UPPER") a single
punch in the séro TOW occurs.

If the character key (0+ ia struck during the depression of "UPPER",
punches in the gero row, 9 rov and 7 row will occur as indicated on
line 1 on page 5. |

If the character key (O+ is struck during the depressiom of "LOWER",
punches in the 1 row, 9 row and 7 row will occur.

BOTE: The peraon doing the key punching uses the same technique as with

other characters.

The punching technique for the )1- character key is analogous - see line
i1 oa page 5. '

In Appendix A will be found the punctt;&d representation of each character
as 1t vould be punched in "main-line"” position. The additiom of a 12 or 11

punch would zake the same character imto a superscript or subscript, respectively.




3. %ratimal Asj?ects

The operation of this device has eszentially been explaired in the
foregoing paragraphs. A few cbservations, however, might be in order at
this time.

The speed of punching would probably be slightly slower than cen be
cbtained at present. Eowever, the mmder of cheracters that are needed to
desccribe a complete problem in an sutomatic coding system such as Fortren
are tremendously fewer so that a met gain in punchirg speed should be
obtainable.

An attexpt vas made ip the design of the keyboard to keep CGreek letters
in ome area, operations in an area, and similarly for punctuatiom, comparing
syubols, and functiomal symdols (T',X ,T7,v, ', ", ).

The eadaptation of this type of punching to an automatic coding system
already using the Hollerith code should not be difficult as only the card
image interpreting portiom is affected and not the "coding" or "compiling”
areas.

Key punching errors ehould be relatively few due to the relatively small
amoupt of punching needed to describe a problem. If peeded, a card verifier
could be built to verify cards in much the same wvay that cards are presently
being verified. However, there is a feeling among local experienced key
punchers that visual verification of cerds is sometimes faster. The author

feels that it is conceivable that & careful reading of the typed pages, pro-

' @uced during the key punching, might be a sufficient verificatiom.

C. Emuples.

A conventiom for writing exponents involving more than one level night

be to use the asterisk (2) in much the seme way that Portran usee xx.




The exzression, ot, would be punched and typed exactly that way insteed of

| 2
Portran's Hollerith - exxt. However, e° would be est’ imstead of exx(txx2).

A special swbecript comvention would be needed only for subscripts of

more than ome lewvel. Mexpmssimaiemda would be typed and punched

1,3
exactly that vay - instesd of a(i) and a(i,J). Fortran's convention might
be used for a, and then be ai(J) instezd of a(1(J3)).

Suzmations (or products) could look meuch more mathematical., The

20 20
expreasion, &, = Z b, .c., could be written as: a cZ b, . Xxc, inatead
1 3 1373 i Jud 1,575

of: a(1) = 5U(J,1,20,b(1,3)xc())). The pumber of characters has also been
roduced from 28 to 17. The possible removal of the colom (:) would reduce
the pumber to 16.

D. MactnrigLCmsidemtion .

1. Punch

An RPQ submitted earlier for just a punch (without the typewriter)
was considered by IBH aome time ago. A quite reasonable price was ’
quoted. The present proposal requires a slightly different punch -
simpler ir that no more than 4 punched holes are required in any
column (instead of 5 previously), and more complicated movw {p that
a special cage existe for the (O+ and )1- keys as described earlier.
It wvould seem that no real development difficulties exist as far as
the ﬁunch is concerned. | ‘

2. Typevriter

A standard size keyboard has been assumed f.hrmghout this dis-
cuseion.  An edditional four keys in the lower left correr of the
keyboard would be desirable, but would only add nore convenience for

the person using the key punch.
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Typswriters with three characters per key have previously been
built. The problem of designing an electric typevriter with three
characters per key may ‘6; one of the two main difficulties foresszen
by the author in the development of the vhole device.

The other main difficulty seems to be the "rolling” of the platen
(for superscript and subscript prinmting) by the depressing of a key
on the keyboard. Pogsiblyvthe additiom of two additional rachet and

pavl machaniams would go & long way in solving this problem. '

It wvould seen that the features described in the tiro previocus parsgraphs
wvould be applicable to ordinary typewriters and would fimd & ready market
wherever scientific typing is performed. Esnce, if the development costs are

very high they might be spread over several products.

3. Panch-@gemter Cazbination

The idea of punch-typewriter casbinaticns is pnot at all new and several
examples alresdy exist. It would seen that if the two units exist separately

that the prodlem of tyimg them together wvould at woret be a surmountable ope.
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