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Patented June 22, 1937

UNITED STATES

2,084,850

PATENT OFFICE

2,084,850
BORTING MACHINE

William W. Lasker, Brooklyn, N. Y., assignor to
Remington Rand Inc., Buffalo, N. Y., & corpo-

ration of Delaware

Apvlication January 18, 1935, Serial No. 2,346
) Claims. (CL 209—110)

This invention relates to perforated card sys-
tems, and particularly to & new mechanism for
sensing; and to a new mechanism for sorting
perforated cards, , ‘

5 This patent application is & continuation in
part of my previous application, 8. N. 674,820, for
Tabulating systems, filed June 8, 1933.

In the prior art of card tabulating systems, it

has only been possible to record on a card simple
10 arithmetical numbers (or letters); each column

of perforations being adapted, by means of one

or another type of code, to indicate a' single arith-

metic digit or a letter. In consequence, the ordi-

nary. ¢8-column card would record 45 digits or
13 alphabetic characters. ’

The present invention is adapted to extend

substantially the range of types of data record-
able on a record-card, and to provide an im-
proved machine for interpreting the recorded
data. With the apparatus according to this in-
vention quantitative analysis of qualitative data
may be conducted in terms of the statistical
method. _ ‘

This invention further includes a two pocket
sorter, which contains sensing pins, which are
indjvidually removable and adaptable to sense
any possible combinations of holes. Also in-
cluded in this sorter is button-controlled colum-
nar disabling means. This sorter is adapted to
be set up for a definite combination of perfora-
tions and to guide all cards, having the set-up
combination punched therein, into one pocket,

. and any cards not containing said combination
into the other (reject) pocket. ‘

Accordingly, an object of the present inven-
tion is to record essentially qualitative data in' a
record-card system and to classify or analyze
it quantitatively.

Another object is to analyze cards, which have
been punched to represent replicas of graphical
data. '

Another object is to record and interpret qual-
itative data statistically upon a record card, as
for example, code perforations representing
density in picture transmission, replicas of fami-
lies of curves, etc.
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Another object of this invention is to greatly

iricrease the capabilities of the usual punched
card machinery for analyzing, classifying and
interpreiing statistics which have not been here-
tofore susceptible to sutomatic analysis, classi-
fication and interpretation.

Another object of this invention is to apply a
punched card system to hospital case records and
similar complicated observations.
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Still another object of this invention is to com-
pare, by a simple procedure, a list of observed
facts with lists of facts observed in other in-
stances and to separate from the list all those
records which are comparabie within determined
limits.

Still another object is to sort out, from a group
of cards, all cards having a desired combination
of punchings, irrespective of the presence or ab-
sence of still other punchings.

Another object of this invention is to provide
a machine which is adapted to sense record cards
having a plurality of perforations therein.

Another object of this invention is to provide
a machine which is adapted to sense record cards
having a plurality of perforations in a plurality
of columns. :

Another object of this invention is to provide
a machine which is adapted to sense record cards
having a plurality of perforations in a plurality
of columns and which is also: adapted to direct
desired cards into one pocket, and undesired
cards into another pocket.

Other objects and structural details of this in-
vention will be apparent from the following de-
scription when read in connection with the ac-
companying drawings, wherein: .

Fig. 1 is a top plan view with certain parts
removed and broken away for clearness, show-
ing one form of my invention.

Fig. 2 is a sectional view on line {—1{ of Fig. 1.

Fig. 3 is a top plan view of another form of
my invention with certain parts removed and
broken away.

Fig. 4 1s a sectional view on line 3—3 of Fig. 3.

Fig. 5 is an isometric, sectional view of the
sensing and tripping mecbanism shown in Figs.
3 and 4, with parts removed and broken away.

Fig. 6 is an enlarged sectional isometric view
of the removable sensing pins shown in Figs. 1
and 2.

Fig. 7 is a sectional view of the sensing pin
shown in Figs. 3 and 4. )

Pig. 8 is a plan view of another form of sensing
pin which may be used in my invention.

Pig. 9 is a sectional view on line $—9 of Fig. 8.

Mg. 10 is an isometric view of part of the
sensing pin shown in Fig. 8.

Fig. 11'1s an isometric view of another part of
the sensing pin mechanism shown in Fig. 8.

Sorter .

Referring to the drawings, the sorter of my in-
vention is an improvement over and is incor-
porated with much of the mechanism of the
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sorter disclosed in my Patent No. 1,476,161, 1s-
sued December 4; 1923; that is, the side frames,
the supporting frames, the card picker mecha-
nism, the card {eed and driving mechanism, etc.

All references to forward or front parts of the
machine will be directed to that part of the
machine whereat the record-card magazine 9 is
mounted.

A palir of side frames | are spaced apart by rods
2 and carry the various driving mechanism
among which are included a main shaft 3, hay-
ing mounted thereon an eccentric 4 which in turn
operates a connecting rod § to cause the recipro-
cation of the card picker mechanism §, of any
conventional design, for successively advancing
cards, one at a time to the feed rolls 1. The
feed rolls T and skid rolls 8 are positively driven
by gears. .

On the end, opposite the geared end of the up-
per, rearmost, feed roll shaft T (upper left-hand
roll in Fig. 2) is fixed to worm gear (not shown)
which drives the large feed rolls (I (Pig. 1)
through a worm wheel (not shown) fixed to shaft
12, through beveled gears I3 and shaft (4.

A pair of vertically extending guide posts 15
are fixed (one on each side of the machine) to
the side frames | and act as guides for the ver-
tically reciprocating sensing mechanism of my
invention. For sensing data recorded by holes
punched in several vertical columns, as well as
one or more lateral columns, I find it desirable
to use a vertically reciprocating mechanism
carrying a multiplicity of removable sensing pins
adapted to sense data recorded by punching in a
record-card which is held by a conventional card
stop 81 temporarily between a pair of sensing
plates 18 having holes therein, corresponding to
all the possible punchings of a record-card.

In the present invention the sensing unit is a
complete mechanism, which can be substituted
for the one now in use in the above cited Lasker
patent, and includes a pair of parallel support-
ing rods 17 and I8 supported rigidly by a pair of
supporting members {9 and 20. The rod 8 is
connected to said member (8 through a palr of
L-shaped members 21. Members I8 and 20 are,
in turn, fixed to a pair of brackets 22, having in-
wardly projecting arms, each of which carries a
sleeve 23 slidably mounted on a post I5. Each
of the brackets 22 is provided on its outer face
with a projection to which is connected one end
of connecting rod 24, the other end of which
carries an eccentric strap 25 surrounding an ec-
centric 28 fixed to main shaft 3. It will he seen
that, when shaft 8 is rotated, the sensing mecha-
nism will be reciprocated relatively to the
plates I8.

Pivoted on rod I8 is a multiplicity of bars 271
(one for each column of a record-card). Bars
21 are adapted to carry any desired number of
adjustable, removable, sensing pins 28, up to the
maximum number of holes in a column.

A bar 29 carried by L-shaped members 2| has
fixed thereto a comb spring 31, the individual
tines of which are bent (as shown in Fig. 2) and
act as detents to resiliently hold the individual
bars 27 downward agalinst the universal support-
ing comb bar 32 upon which the front ends of
said bars 27 rest, At their forward end bars 21
project upwardly and ti.2n forwardly to form a
latching nose $3.

Loosely pivoted upon a universal rod 34 is 8
plurality of spring-held card-pocket-gate latch-
ing levers 38. Fixed to each latching lever 35 is
& tripping arm 38 which extends beneath a col-
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umn of holes in sensing plates 16, and is guided
by a universal comb bar 40. The dotted outline
371 indicates the ineffective normal position of
levers 385.

Fastened to a rockable shaft 38 is a pair of
card-guiding arms 39. Also fixed to shaft 38 is
& pair of spring-held offset arms &1, the other
ends of which are connected by a universal latch-
ing bail 42, which extends across all of the latch-
ing levers 36. A cam 43, fixed to shaft 3, is
adapted to actuate cam arms 44 once during each
revolution of said shaft 3, to operate upon g pair
of rollers 45 (one not shown) fixed to offset arms
41, to restore the spring-held card guiding arms
38 to their normal position, if they have been
shifted.

The operation of my invention is compara-
tively simple. As has been stated above, my in-
vention includes a device adaptable to select a
card (or a group of cards) having a plurality of
holes in a plurality of columns representing com-
plex data. To accomplish this selection, a plu-
rality of removable sensing pins 28 are attached
to bars 271 at points relative to the location of
holes in the desired card (or cards). To set up
pins 28 upon bars 27 merely requires the rocking
of said bars 27T against the tension of their detent
springs 31. (A large scale sectional isometric
drawing of the type of pins 28 used in Figs. 1 and
2 is shown in Fig. 6).

A plurality of spring-held controlling buttons
46 (one for each vertical column of a card) is
provided to actuate a plurality of Bowden wires
49 adapted to hold levers 35 in an ineffective
position when desired.

This plurality of controlling buttons is as-
sembled as a removable unit and in this instance
is attached to the front of the machine although
it may be mounted at any other desired location
on the machine.

After the desired number of pins 28 has been
set up, the button 48, controlling the levers 38,
of the desired columns, are released, thereby al-
lowing the corresponding springs 41 to draw said
levers 38 forwardly against universal bail 42,
Fig. 2. The first revolution of shaft 3 will cause
the rocking of cam arms 44 by cam 43, thereby
drawing offset arms 4! carrying bail 42 down-
wardly until sald bail 42 reaches a position slight-
ly below the holding notches in the now effective
latching levers 85. As cam 43 continues to rotate,
bail 42 is allowed to return upwardly under the
tension of springs 48 (one not shown) until said
bail engages said holding notches 47. The ma-
chine is now ready for operation.

A stack of punched cards which are thought
to contain the desired information is placed
in the card feed magazine 9 and through the
usual sorter feeding means is fed successively
through the machine. Each card is fed into the
sensing chamber {6 and is stopped by the card
stop 81 carried by brackets 22, of the sensing unit
hereinabove described, said sensing unit con-
tinues to descend and pins 28 enter holes in the
upper plate 16. As the sensing unit continues to
descend, these pins 28 mounted upon any one bar
21, which all find holes in the card being sensed,
continue downwardly in parallel movement rela-
tive to the rest of the sensing unit, whereas in any
column in which a pin 28 (or a plurality of pins
28) has been set up, and one or more of said pins
28 do not find & hole, that pin or pins 28 being at-~
tached to a bar 27, will cause that bar 27 to rock
upon its supporting shaft (8 and consequently
lift the latching nose 33 of that bar 27. As the

10

15

20

40

<
<

60

Co



10

2,084,850

sensing unit continues farther in its downward
travel, an arm 52, loosely pivoted upon rod 11, con-
tacts. a cam member 83 rigidly mounted on the
main frame of the machine. Rigidly mounted on
opposite ends of rod 17 is a pair of vertically ex-
tending arms 54, which support a universal lock-
ing bar 8§5. The loosely pivoted arm 52 is re-
siliently connected to one of the arms $4 by a
tairly strong spring 80. This locking mechanism
is resiliently connected to the member 19. - Asmay

clearly be seen from Fig. 2, still further down-

ward movement of the sensing unit will cause the

_ rocking of locking bar 88 to a position over the
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nose 38 of any bars, which are still in parallel
synchronous relation to the sensing unit. It will
also be seen that any noses 33, which have been
rocked upwardly, by the failure of any of their
pins 28 to find holes in the card being sensed,
will be above locking bar §$, and, consequently,
only those pins 28 carried by bars 21, which have
been locked by said bar 88, will be positively
driven downwardly through the holes in’ the card
and sensing chamber to engage their correspond-

" ing tripping arms 38 to release their latching

levers 38.

If but one bar 21 fails to complete its relative
synchronous downward travel the corresponding
latching lever 35 of that one bar 21 will not be
tripped and, consequently, card-guiding arms 39
will not be caused to rock and that card, when
released by card stop 81, will be fed right through
to the reject pocket 56. However, if all of the
effective latching levers 38 are released, springs 48
will rock offset arms #1 to rock the shaft 38 to rock
card-guiding arms 39, to guide the sensed card
into pocket §1. As hereinabove disclosed, pocket
51 will be closed by cam 43 on its first revolution.

Another form of sensing pin 88 and carrying
bar 59, which may be substituted for pin 28 and
bar 21, is shown in Flgs. 8 and 9.  This bar and
pin arrangement includes a bar 59 having a slot
milled therein. The limits of said slot are indl-
cated by the reference character 61,

A plurality of slots 62 are milled transversely
across the top and bottom of bar 88 at such points
as to be adaptable to position any sensing pins §8
which it may be desired to set up. The design of
pins 58 is obvious from Pigs. 8, 9,10, and 11. To
adjust pin 58 merely requires the manual pushing
of the main pin element §3 against spring 64, and
twisting said element through one-quarter of &

revolution. This twisting will place the flattened’

portion 68 in a position which will allow the re-
moval of sald pin. _

Another form of my invention is shown in Figs.
3, 4,5 and 7. In this second form the principle
is exactly the same as that of the first; the differ-
ence occuring only in the type of sensing pin, the
sensing pin carrier, and the means utilized to
effect the positive drive of the sensing pins against
the tripping arms 38. The differences in con-
struction are best shown in Fig. 65 in which is
shown a pair of plates 66 and 81, which are rigidly
held together in spaced relation to each other.
The uppermost plate 88 is longer than the lower
plate 67 and is forked on each end to clear the
sleeve 28 of brackets 22 to which brackets 22 said
upper plate 66 is mounted. Plates 68 and 81 have
a plurality of concentric holes 19 therein which
are adapted to supporl and guide & plurality of
sensing pins 68. The number of concentric holes
70 in plates 66 and 61 is determined by the num-
ber of possible holes which may be punched in
the record cards which are to be sensed and sorted.
Also mounted to brackets 22 are two bars €8 and

3

11, the bar Ti being slightly offset for clearance .

from side frame . Carried between the rear-
ward extremities of bars 89 and 1f is & rod 12
adapted to carry a plurality of spaced rockable
locking bars 13. The forward ends of locking
bars 18 are supported and positioned by a comb
bar 14 mounted between the forward ends of bars
68 and 71. Also mounted to bars 68 and Misa
bar 15 to which is mounted a comb spring 16, the
individual tines of which spring are so shaped as
to act as detents for resiliently holding locking
bars 18 down against universal comb bar 14.

To set up pins 88 in this form of the invention,
the bars 18 corresponding to the columns which
are to be sensed, are lifted manually and pins 68
are dropped into the concentric holes 10 corre-
sponding to the desired holes in a punched card.
Pins 68 are held in place by their own weight
and are positioned by extrusions 11. The locking
bars 13 are then snapped down and buttons 48
are set asin the first disclosed form of the inven-
tion. The machine is now ready for operation.

As may be seen from Figs. 4 and 5, any pins
68 which have been set up and which do not find
holes, will cause the locking bar 18, corresponding
to that column in which said pin (or pins) does
not find a hole, to be rocked upwardly as the
sensing mechanism descends. The action of bars
18 is obviously the same as that of bars 21 in the
first disclosed form of my invention, that is, when
the sensing mechanism reaches a predetermined
level, arm 52 contacts cam member 53 causing
the rocking of arms 84 to position locking bail 68
over any bars 13 which have remained in parallel
relation with the reciprocating sensing mecha-
nism, and under any bars 13 which may have
been lifted by any pins 68 which did not . find holes
in the card being sensed. From this point on, this
second form of the invention functions in 8 man-
ner exactly similar to that disclosed in the first
form. Because of the exact duplication of parts,
the disabling mechanism including buttons 46
and Bowden wires 49, as well as the card recelv-
ing mechanism, have been omitted from Pigs. 3
and 4.

System

Punched card systems usually consist of a series
of separate machines, which for the purpose of
this invention may be pointed out by their func-
tions generally. A punch is used to initiate the
representation of data on the cards. It is usual
to have memorandum data before the punch
operator, who copies the data in much the same
manner as & stenographer transcribes notes. The
keys of the punch can be operated in any combi-
nation simultaneously as in the case of the famil-
iar stenotype. (See, for example, lines 40-63,
inclusive, page ¢ of U. 8. Patent No. 1,682,451,
granted August 28, 1928). - Ordinarily, the inter-
rial mechanism of the punch is such that a pre-
determined arrangement of perforations (called
codes) will be automatically punched when the
operator touches the keys. The details of the
punch mechanism are fully set forth in my co-
pending application, Serial No. 654,812, flled Feb-
ruary 2, 1933. In some Instances the punch may
be automatically controlled from a remote sta-

tion, and the amounts to be perforated will be -

automatically verified before the card Is actually
perforated as is set forth in my copending appli-
cation, Serial No. 635,186, filed September 28,
1982. The cards when perforated by the punch,

especially when in code, are dificult to interpret
It is, therefore, desir-

by the average operator.
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able to provide an interpreter, which will auto-
matically transcribe into printing the characters
represented. When desired, the interpreter can
be used to transcribe the information into an
interpretation different from the code inherent
in the punch. The details of the mechanism of
the interpreter are fully set forth in my copend-
ing application, Serial No. 637,401, flled October
12, 1932. After the cards are punched and inter-
preted, it is usual to sort or arrange them into
classes or categories by means of a sorter, which
can automatically read and interpret the code
perforations of the card. Sorters may be ar-
ranged to operate according to a plurality of

codes, and, consequently, any card may be prop-

erly and automatically sorted according to the
interpretation of any code. The details of a
suitable sorter are fully set forth above, or a type
of sorter, as hown in my copending application,
Serial No. 547,822, filed June 30, 1931, may be
used.

Sometimes it is desirable to duplicate previously
perforated cards in whole or in part, and at times
it may be desirable to combine the data of several
cards upon a single card, or it may be desirable
to transform some or all the information on one
card to relate data. These functions are per-
formed by the duplicating punch, the details of
which are fully set forth in my copending appli-
cations, Serial No. 616,926, filed June 13, 1932,
and Serial No. 680,922, filed July 18, 1933.

The interpretation, tabulating and converting
of cards is greatly facilitated by the use of mul-
tiple translators. Multiple translators are ordi-
narily used in the tabulator and converting
punch. Examples of these devices are fully illus-
trated and described in the cited applications for
the recited machines. The multiple translator
permits various interpretations and transfers of
card flelds, and, hence, makes the system ex-
tremely flexible. The sorter also has a multiple
translator for interpreting the various codes of
the cards to be sorted. The sorter multiple
translator is in the nature of a rotatable cage
containing systems of interpreters as is fully set
forth in the cited application, Serial No. 547,822.

If it is desired to preserve the cards for future
reference, they may be flled after sorting or
analyzing, in suitable cabinets.

Frequently it is desirable to duplicate a set of
cards for differing purposes. Examples are:—

1. Construction of an interpreted master file.
That is, a set of cards where one or more fields
are interpreted for flling according to some well
known system such as the familiar Dewey system,
or by differing factors.

2. Construction of a set of cards all of whose
fields are made up of the flelds from a plurality of
different cards. An example would be a set of
cards for flling according to different diseases
such as tuberculosis, dysentery, etc.

3. Construction of cards for statistical reports
of treatments in a hospital, power factors, exist-
ance of particular chemical processes derived
from plural cards, etc.

4. Construction of a master file for duplicating
spoiled or damaged cards which are in constant
use,
5. Construction of a set of cards to be used
with tabulators or sorters where the installation
is equipped with punches operating according to
& code differing from that code for which the
remainder of the equipment i1s adapted to best
operate.

6. Other uses of duplicate sets or partial dupli-
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cate sets of cards will be apparent to those skilled
in the art. In any event these duplicate sets or
duplicate interpreted sets may be constructed
with the machines above described and when con-
structed the order in which they are to be filed
can be determined by any of the methods herein-
after outlined if the filing is done in accordance
with combination perforations which can be va-
riously interpreted, otherwise they may be flled in
accordance with the usual principles.

In the punching operation the requisite data is
punched according to one or more codes, in the
proper indicated flelds, and the special perfora-
tions indicating such operations as total, list total,
grand total, control, etc., are usually punched into
separate cards, or, if they are to occur on regular
data cards, they may be perforated under control
of manually or automatically adjustable gags, as
is fully described in my copending application
Serial No. 588,863, filed January 25, 1932, now
Patent No. 1,985,101 granted December 18, 1934.
A convenient mode of identifying perforations is
by the use of an umbral notation. For example,
let the Roman characters XIT, XI, X, I . .. IX
represent the rows on a standard card, and the
Arabic digits 1, 2,3,4,5 . . . 45 represent the col-
umns. Any perforation can then be represented
by a Roman and an Arabic character. Thus
IV, 21 represents a perforation in the 21st column
on the IV row. If thisis a numerical perforation,
it represents the aigit 4. Stimilarly for all other
possible perforations, A single character, either
Roman or Arabic represents any perforation in
the identifled row or column, respectively.

Punched card systems, as pointed out here-
Inabove, usually consist of means for punching
data upon cards, sorting them, filing them, in-
terpreting them and analyzing or tabulating
them. These functions are usually performed
by more or less automatic machinery. Hereto-
fore these systems have been greatly limited by
the paucity of data representable on the cards.
One object of the present system is to greatly
expand the utility of perforated card systems to
uses heretofore considered Impractical.

The method of tabulating cards, as outlined
above, is advantageously applicable to Electric
Utllity Corporation load analyses from such
points of view as the load power factor, etc. For
instance, & series of record cards may be per-
forated to indicate the character of the con-
nected load, whether lights, synchronous motors
or induction motors, etc. It may also be per-
forated to indicate the load classes in which it
will be grouped according to the size of the con-
nected load. It may also be perforated to indi-
cate efther the actual peak load, the ratio be-
tween the peak load and the average load, the
monthly power consumption, etc.

The cards perforated, as above described, may
then be sorted as briefly described in the previous
portion of this specification, this sorting will
then associate the cards for similar installa-~
tions. A careful checkup of the average power
factor of representative installations in each
group will then indicate the average power fac-
tor applicable to all of the Installations in a
given group, which information may be utilized
in the course of the rate make activities to in-
dicate the differential applicable to a given cus-
tomer, based upon the power factor of his con-
nected load.

It will be noted that each and all of the auto-
matic machines may be set or adjusted to inter-
pret any of a plurality of codes, and that some
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of the machines can slmultaneously operate ac-

cording to a plurality of codes. -Obviously, the

code interpreters can mterpret any code by any

- code interpreting device or mechanism, and ob-
§ tain results which are analyses or interpretatiuns
of an “unknown” code in the light of particular
code interpreters. This inherent function of the
various machines is extremelieusetul in case the
perforations in a card simulate graphs or a coin-
plicated codification of complex data. .

This invention relates to methods and means
for automatically arranging, tabulating, analyz-
ing, copy. and interpreting concrete numbers or
their isomorphic representations in: sequences,
or ordered arrays according to a predetermined
interpretation or a transformation thereof.

For purposes of illustration, let us assume that
a series of cards have been perforated with every
possible combination of holes in. the first six
rows of a single column. Obviously, there will be
64 cards (counting the blank or unperforated
card). The distribution. will obviously be as
follows: :

10

15

1 card with no perforation

6 cards with a single perforation
15 cards with two perforations
20 cards with three perforations
16 cards with four perforations
-6:cards with five perforations

1 card with six perforations

64 ‘cards: total

Let it be assumed that a large mass of data
has beeén recorded and classified according to
the principles set forth above, into a master file.

25

80

Let it be further assumed that fresh data is to be’

compared with that already recorded and classl-
fled. The first step is to sort the new data ac-

the new data could be filed with the old data.
Obviously the machinery will arrange the new
data in exactly the sequence required for filing,
and, therefore, any new data will be placed
¢s alongside the old data, or the old data which is
most closely related to the new data and, there-
fore, comparison is reduced to visually compar-
ing adjacent cards of the master file.  Even the
comparison of the adjacent cards can be made
so sutomatically by tabulating them according to
the formula of interpretation ‘as has been de-
scribed above.
All individuals are characterized by their an-
thropometric ‘measurements, therefore, an in-
sg dividual is measured according to the system of
the master flle, and a card punched correspond-
ing -thereto. Therefore, if the new card (or

cards) are compared with the master file, the"

4dentity of the measured person (or persons) is
3 readily and automatically established. Such a
use is obviously of great importance for criminal
identification and likewise for other and similar
One such similar use is the: recording and
5 classification of patterns for weaving. The char-
acteristics and forms of the various curves of the
design  are commonly represented by ‘holes
punched in cards. Obviously, then, to interpret

this record and reduce the interpretation to its:

"0 printed or interpreted form by any of the briefly
" described ‘means for so doing, would furnish an
interpreted copy of the pattern to be woven.

An obvious extension of the example of com-

bination perforations is to use the entire column .

‘s of twelve locations or codifying information.

cording to the rule of the filing sytem so that.

this case there will be the following arranzement
of various posslble combinatlons.

"1 card with no perforations
12 cards with one perforation
66 cards with two perforations
220 cards with three perforations
495 cards with four perforations
792 cards with flve perforations
924 cards with six perforations
792 cards with seven perforations
495 cards with eight perforations
220 cards with nine perforations
66 cards. with ten petforations
12 cards with eleven perforations
1 card with twelve perforations
4096 total differing arrangements of perfora-
tions in a single column.

It is thus seen that a series of perforations, or
codes, such as described, permits the coding of
over 400 times as much information as when the
card is restricted to a single perforation for each
digit of the decimal system. This enormous in-
crease in effective capacity permits the codifica~
tion and recording-of complex data such as
hospital case records, anthropometric measure-
ments, weather data, replicas, families of curves
or graphs including their singularities (or par-
ticular characteristics), etc. Further, such cards
can be classed or sorted and interpreted auto-

. matically by machinery as has been indicated In

the case of the example specifically recited here-
inabove. Cards perforated in accordance with
the described combination codes, or cards repre-
senting curve replicas are hereinafter called cards
perforated according to an extended code.

. An inspection of the total number of- possible

perforation combinations for each of the ex-
amples, shows that said total is an integral power
of 2, and that the differing series of different
combinations or permutations for a given number
of perforations, is an identifiable binomial coef-
ficlent.

Again it is evident that an extended code may

" occupy more than one column, for it is then mere-

ly an aspect of a factored code. Thus clinical
data, as will appear hereinafter, is ordinarily
placed in two columns, the two columns are, there-
fore, merely duodecimal factors of a biduodecimal
code. When the code represents replicas of fam-
ilies of curves, all the columns of the card can
be viewed as extended code factored into as
many factors as there are columns on the card.
The system and method of the present invention

can be readily applied to chemical research and .

classification of chemical compounds. It is well
known that one mode of classification and index-
ing chemical compounds is by the molecular for-
mula. - Thus, CH4, C2Ha, CaHs, CsHy, CaHs, CiHa,

etc., are the formula for the series of hydrocarbons

arranged according to one scheme of classifica-
tion. In general, all the hydrocarbons can be
represented by the formula CsHa(n—m) where n
and m take integral values (m sometimes takes
negative values). Thus, if n=1 and m=—1, the
compound is methane, if n==6 and m=3, the com-
pound is benzene, if n=16 and m=11, the com-
pound 1is pyrene, etc. Again NHs, NaHa, NiHs,
NH,, etc. is a corresponding series of nitrogen
compounds, and a similar general tormuls could
be obtained which is NsH(n+m). In any case,
all substituted derivatives can be listed as sub-
classes under each member of these series. The

"chemical ' classification problem is, therefore,
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merely one of arranging numbers in & consecutive
sequence as deflned by the general formulas
CaHa(n—m), NaH(n+m), etc. Again, organic
chemical compounds can be viewed as definite
combinations of radicals, Typlcal organic radi-
cals are: methyl, ethyl, propryl, etc. phenyl, xylyl,
toluyl, carboxyl, carbonyl, benzyl,  hydroxyl,
formyl, acetyl, glyceryl, etc. Each radical has
(usually) a definite valence and hence all the
chemical compounds can be classed or arranged
in sequences in substantially the same manner as
in the case of the hydrocarbons where the ele-
mentary substances are replaced by radicals, that
is, compounds containing radicals can be “In-
dented” under the examples of the general for-
mula. The radicals are frequently substituted
and, therefore, subclasses or categories are auto-
matically generated as in the case of the sub-
stituted hydroocarbons so that substituted radicals
can form a second “indentation”. In some in-
stances the relative positions of the radicals are
important, as for exampie, the ortho, meta, para,
cis, trans, etc. locations. Such form a second
subclass under the chemical substitution sub-
class. Again the d-, I-, r-, etc. forms may form
additional sub-classes or more specialized “in-
dentations”. All sub-classes of the complex
chamical compounds with their proper indenta-
tions of the entire Patent Office class 230, with
their relations to each other may be confined to a
single column on a card and constitutes a well
known classification of the entire series of car-
bon compounds. If desired a second classification
(the general formula type explained above) could
be made of the same compounds in another
column (or columns), and a third classification in
a third column, etc. As an example, the com-
pounds could be classed according to the pres-
ence or absence of certain substitutions in the
organic radicals if such should be desired,

An examination of the above cited chemical
compounds reveals that many classes may be
broken up into sub-classes, categories, etc. Let
it be assumed that a card has been made out
for each and every compound and that each card
contains data (which may be printed or written)
for completely identifying such compound. Such
interpretation may be effected by an interpreter
as outlined hereinabove. If the assumed set of
cards are perforated in a single column in ac-
cordance with the above table, then, by the sort-
ing method above described, the said cards could
be automatically classified according to the sys-
tem outlined in the United States Patent Office
classification manual, including the entire system
of “indentations”, by successive runs through a
usual type of sorter by disabling certain con-
secutive pins after each sorting run, or by the
sorter above described as will be obvious, Again,
& second column may contain another mode of
classification of the cards, and may be arranged
in a sequence in accordance with either sys-
tem. In any case, the breaking down of large
classes (by a series of “indentations”) for con-
structing consecutive arrays for a filing system
is merely a series of transformations for attain-
ing a sufficiently specialized grouping.

The above set of cards may be fed through a
tabulator (or an interpreter) provided with print-
ing slugs having interpretations for the above
cited compounds, which may. be punched in said
cards. A serles of runs of the cards through a
tabulator with appropriately designed multiple
translators will analyze the cards into & printed

" is obvious that
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list with the appropriate classification with all
the required “indentations” as has been described
hereinabove.

Other uses such as the searching out of clinical
data, searching for references of the Patent
Office, etc., will be readily understood from the
foregoing.

While I have desgribed what I consider to be a
highly desirable embodiment of my invention, it
many changes in form could be
made without departing from the spirit of my in-
vention, and I, therefore, do not limit myself to
the exact form herein shown and described, nor
to anything less than the whole of my invention
as hereinbefore set forth, and as hereinafter
claimed,

What I claim as new,
Letters Patent, is:

1. In a punched card sorting machine of the
class described, in combination, a pair of sup-
porting frame members, a sensing chamber hav-
ing a pair of spaced perforated plates supported
by said frame members, a plurality of card feed
and skid rolls supported by said frame members
and sensing chamber, a card magazine adapted
to hold a plurality of cards supported by said
frame members, a card picker mechanism adapt-
ed to feed cards consecutively to said feed rolls,
a drive shaft supported by sald frame members,
an eccentric mounted upon said drive shaft, a
link mechanism connecting said eccentric to said
picker mechanism, ga pair of connecting rods
mounted upon a pair of eccentrics fixed to said
drive shaft, a pair of vertically extending guide
posts fixed to sald frame, a perforation sensing
mechanism slidably mounted upon said vertically
extending guide posts and which sensing mech-
anism includes a Plurality of bars and a plu-
rality of removable pins which may be set up upon
sald bars to sense any possible combination of
perforations in a card simultaneously, a plurality
of tripping levers adapted to be tripped by said
sensing pins, a control unit mounted on said
frame members adapted to control the effective-
ness of said tripping levers, a universal bar adapt-
ed to lock certain of said rockable bars which are
effective and thereby cause & positive drive of
sald effective bars, a bunched card receptive unit
including a card feeding means, a reject pocket,
& pocket for desired cards, rockable means for
guiding desired cards into their respective pock-
ets, means relative to said tripping levers, for
operating said card guiding means, and cam op-
erated means for automatically rendering said
card guiding means ineffective.

and desire to secure by

2. In a punched card machine of the class de- '

scribed, a reciprocatory sensing mechanism com-
prising in combination a palr of perforated plates
forming a sensing chamber, card stop members
cooperating therewith, mechanism for feeding
cards thereto, a sensing mechanism comprising
a plurality of horizontal swingable arms posi.
tioned over said sensing chamber, a set of re-
movable sensing pins adapted to cooperate with
one or more of said arms, and with said sensing
chamber, a plurality of auxiliary swingable levers
positioned below said sensing chamber adapted
to be actuated by such of sald sensing pins as

to one or another of
said card pockets, in accordance with the result
of the sensing operation determining whether all
of the said sensing pins pass or do not pass
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through said holes in a card in said sensing cham-
ber.

3. In a punched card machine, a sensing cham-
ber having two plates in which are concentric
holes, a pair of swingable arms, one above said
sensing chamber and the other below sald sensing
chamber, a plurality of removable sensing pins,
means whereby said sensing pins may be set at
predetermined locations on the upper one of said
arms, means whereby said lower arm will not be
actuated by said pins unless all of sald pins
which may be set up on said upper arm find and
pass through holes in a record card in said sensing
chamber.

4. In a punched card machine of the class de-
scribed, a sensing mechanism comprising & sens-
ing chamber, a vertically reciprocatory pair of
relatively spaced plates having columns of con-
centric rectangular holes therein, a plurality of
removable sensing pins which may be placed in
any combination of any of sald concentric holes, a
plurality of rockable bars adapted to overlie any
of said plurality of sensing pins in any of said
columns in which they may be set up, rockable
means for locking any of said bars overlying any
of said columns of set up pins in which columns
all of said pins find holes in a card in said sensing
chamber during their downward movement, to
impart positive downward movement to said
columns of sensing pins which have all found
holes.

5. In a punched card machine, a spring-pulled
card guiding unit, a plurality of columns of
sensing pins, a plurality of latching levers, one

7

for each column of a punched card, which levers
are adapted to hold said card-gulding unit down
against the tension of its spring, & group of man-
ually settable button mechanisms, one for each
of said plurality of latching levers, a plurality of
Bowden wires, one for each of said button mech-
anisms, adapted to be operable by said button
mechanisms to render any of said latching levers
representing any of sald columns ineffective.

6. In a punched card machine of the class de-
scribed, the combination of a plurality of mem-
bers respectively adapted to cooperate with each
of the columns of a data card and having remov-
able sensing pins as a part thereof, a plurality of
card pockets, a card gate adapted to be controlled
by said column responsive members, and means
for locking out of action undesired ones of sald
column responsive means comprising manually
settable button mechanisms.

7. In a machine of the class described, in com-
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bination, a card sensing chamber having rows of .

perforations therein corresponding to the rows of
hole positions in a data record card, a plurality
of removable sensing pins adapted to cooperate
with perforations in a plurality of columns in a
data card, lever members positioned over said
removable sensing pins, locking means for hold-
ing said lever members in depressed position when
all of the pins under any given lever member find
perforations in a data card, and levers positioned
below said data card adapted to be actuated by
said sensing pins to control the position of a card
gate.
WILLIAM W. LASKER.
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