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ALIEN PROPERTY CUSTODIAN

CONTROL ELEMENT FOR STATISTICAL
MACHINES

‘ Michael Maul, Berlin-Johannjsthal, Germany;
: vested in the Allen Property Custodian

Application filed July 21, 1939

The present invention relates to a control ele-
ment for controlling statistical machines and
more particularly to a record medium or carrler
adapted for handling in such machines which is
provided with graphical characters for control-
Hing the statistical operations of the machines in
accordance with the different values of the sald
characters. The instant application 1s a division
of the co-pending application S8erlal No. 254,625
filed .February 4, 1938,

In technies, compilation of the data of data
carriers takes place In several different ways but
chiefly in such a way that the data carriers
govern the control of machinery in a certaln
manner. For Instance, printing telegraph and
t¥pe setting machines may be controlled by per-
forated strips representing the data carriers and
upon which the data are symbolically represented
by perforations. In other branches of technics

the data carrlers used for control assume the .

form of tickets or cards. Compllation of data
represented upon cards 1s necessary to a large
extent particularly in hookkeeping and in statls-
tical work, although in this instance the repre-
sentation of data upon strips has also become
known. The compllation of the date may take
place in this line of work through assorting ac-
cording to certain characters or numbers, or by
accumulation of the latter, or by some other
calculatory complilation or handling of the data.
Due to its physical characteristics, the data may
cause control of machinery as ls done in the
Enown perforated record card system.,

Now, 1t has already been suggested to depart
from the perforated card system for the repre-
sentation of data for the control of statistical
machines by representing the data by graphical
characters printed on cards and to use sald
graphical characters for the direct control of the
operations of such machines. The use of graph-
ical characters greatly facllitates reading of the
data which 15 to be used for control purposes.
Since the graphical characters must cause a dif-
ferential control depending upon their meaning,
they must also differ in a certaln manner per-
celvable by the machines and the type of a print-
ing device for such graphical characters must
be provided accordingly. Among the known sug-
gestions s one according to which each numeri-

cal character has one to four predetermined spots :

to be analyzed in the compilation operatlon (see
U. 8. Patent 1,853,443). These spots may be
called ““Index marks” and correspond to identlcal
Index marks of the type., The index marks are
provided for all characters on predetermined
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“index positions”, In an analogous manner as one
speaks of the provision of holes on “hole posi-
tions” in the perforated card system. The type
of the set of type for printing the characters are
so selected that each type shows & different com-
bination of index marks, whereby the character
may be unequivocally determined. In this con-
nection, an index mark combination may include
a gingle mark only. The location of the index
positions, which 1s the same for all type of & set
of type, is determined relative to a fixed point,
such as the middle of the type plate, or relative
to a given bodily edge such as the type lever on
which the type is provided. The index positions,
properly located, form together the “index posi-
tion system”. Due to the above mentioned dif-
ferences in the configurations or outlines of the
characters obtained by such type, In which the
index marks are contained wholly within the out-
lines of the characters, analysis of these charac-
ters by sensing means including light responsive
means can be effected for controlling the opera-
tions of the machines in accordance with the
meaning of the analyzed characters.

Now, according to the present invention the
shapes of the characters recorded upon the record
medlum are so selected that the index marks of
the various characters are all on one unequivo-
caily determined straight line. If such charac-
ters are used, the analyzation thereof may he
effected in a very simple manner because it is
then only necessary to move the printed charac-
ters past a light sensitive photoelectric cell, For
the compilation of the characters, only a single
light electric cell 1s then necessary. This man-
ner of operation is not possible with the known
types of characters since the index marks of the
ty¥ype are arranged arbitrarily within the field
circumseribing the type or the printed character
respectively.

The characters recorded upon the record me-
dium according to the invention may also he pro-
vided with combinations of index marks con-
tained wholly within the outlines thereof in an
advantageous manner In various other ways. In
a preferred embodiment the Index marks of the
printed characters may be formed along a verti-
cal line of the individual character. Thus the
analysis of such characters may be effected in g
simple manner by moving the characters in the
direction of this vertical line past the light sensi-
tive cell, as analogous to the analysis of perfo-
rated record columns in record cards by moving
the same past a single analyzing brush.

Now, it i1s also already known and, for instance,
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quite usual in telegraphy to analyze the charac-
ters of a number or of a word one by one in cross
direction of the characters. In the perforated
record card system this manner of analysis is
known as “cross compilation”. In order to per-
mit such cross compilation in a simple manner,
the printed characters according to the inventlon
may also be provided in such way that the index
marks are upon a horizontal of the characters.
A particularly preferred embodiment of the in-
vention will, however, be obtained if the shape
of the printed characters are so selected that all
the characters have index marks upon a vertleal
as well as upon a horizontal wherein, of course,
the index marks on the vertical as well as the
index marks on the horizontal are co-ordinated
to a respective index positlon system within
which the characters differ by different combina-
tions of index marks. With this embodiment of

the invention the type of characters shape is <«

preferably so selected that in certain characters
an index mark is present in the crossing point
between the vertical and the horizontel and such
index mark is common to both index position
systems.,

Analogous to a known suggestion according to
which combinations of perforations may he
formed in a differential manner by points and
slots (see for instance U. S. Patent 1,878,362), the
index marks in the present inventlon may be
provided as point-like as well as line-like see-
tions of the printed characters so that character-
izations thereof by different combinations of in-
dex-points and index-lines 1s obtained, However,
this arrangement requires that an index lne ex-
tends at least over a length corresponding to two
index positions.

In a further preferred embodiment of the in-
vention, the shapes of the printed character are
so selected that each character has an Index-
point or index-line on the end of the straight
line. In the vertical, preferably the lowermost
index-point, and in the horizontal, preferably the
index-point at the extreme left 1s selecled for
this purpose. It is true that this arrengement
requires more index positions than the other ar-
rangements, but it affords the advantage that
in the analysls of the characters, the first analyz-
ing point corresponds always to an index mark of
the character and thereby at the same iime the
location of the index position system is uneguiv-
ocally determined.

The safety in the analysis of the characters
printed by the type may be consldersbly in-
creased if between gdjacent index marks on the
straight line of the type, a distance of at least
half of the width of the Iine of the type is pro-
vided. However, a minfmum distance correspond-
ing to the whale width of the line of the type
is even more desirgble. It is not absolutely nec-
easary that all type can be circumscribed by the
same figure. Preferably, however, the printing
type are so selected that the vertlcal and the
horizontal assumed through the edges of the
type of a set of type result in the same figure
for each type, for instance, & rectangle or a
square. Due to this previslon, not anly an egqual
pleture of the printed type is obtained, but this
circumstance may #lsa be made use of in the
analysls of the characters derived from such type
to determing the positien of the figure circum-
scribing the type, thereby enabling determination
of the location of the straight lne of the index
position system arranged within sald figure.

The sbove meniloned Rreferved embodiments
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may be applied, of course, singly as well as in
combination in one and the same set of charac-
ters. It is also quite clear that the Invention
may be applied in character havingz different re-
lations between the width and heigh, of the
characters. In the embodiments still to be de-
seribed, characters are shown in which the re-
lation of the height to the width is 3:2 and other
characters in which the height is about the same
as the width.

Provision of the type of characters according
‘4 the Invention may be made in typlng and

“printing mechanisms of varlous kinds although

preferably in such printing devices serving for

‘the preparation of record cards, tickets, or rec-

ord strips for the purpose of accounting by ma-
chinery, or for telegraph strips. These are only
some of the best known possibilities. It is guite
obvious that printing may also be effected by
hand setting or by a stamp if desired.

It is, therefore, an ohject of the present In-
vention to provide a record medium adapted for
controlling the aperationg of statistical machines
in accordance with the graphical characterg dis-
posed thereon and the outlines or configurations
of the eharacters heing formed so that one or
more index marks are formed by the sald out-
lines and arranged with the marks in a straight
line and in a distinet index mark combination
as located with regard to gn index point system.

Another object is the provislon of a record
medium for controlling the operations of statis-
tical machines in accordance with the graphical
characters disposed thereon, the outlines of sald
characters being formed so that g predetermined
code of index marks arranged in a straight line
are contained wholly within the said outlines
and wherein the gald straight line of index marks
is seither horizontal or vertieal.

A jurther object resides in the provision of a
regord medjum having graphical characters as
described and each character belng provided with
two sets of index marks, one on a horizontal
lIne and one on a vertical line arranged with
respoct to two index position systems.

A still further ohjeet Is the provision of print-
ed characters a&s described wherein each char-
acter contains an index mark at the same end
position of their respeetive position Hnes.

A still further objsct ig the provision of printed
characters a§ described the configurations of
which are such that the same size rectangle will
be formed by circumscribing anyone of the char-
acters with vertical and horizontal lines and fur-
thermore that the lne of index marks are located
In the same position on each character relative
to the rectangle.

Further objects of the instant irtvention restde
in any novel feature of canstruction or opera-
tlem or novel combination of parts present in
the embodiment of the invention described and
shown in the accompanying drawings whether
within or without the scaope of the appended
claims and Irrespective of other specific state-
ments as to the scope af the invention contained
herein.

In the drawings:

Fig. 1 shows diagrammutically a section
through a typewritar-like mechaixizm.

Fig. la is g top view of the device of Fiz. 1.

Fig. 2 gshows dlsgrammatieally a gecilon
through a printing device provided with type bars.

Figs. 3 t0 10 each abqw & seb of printing type
provided in the mexper sceprding ta the inven-
tion, ag well as prings of sakd type and the dis-
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grammatic representation of the Index marks of
the type In connection with a print.

Fig. 11 shows diagrammatically a top view of &
typewriter with numerals and letters. .

FPig. 11a shows a dlagrammatical representa-
tion of a printing device as it is particularly suit-
able for telegraph strips.

Figs. 12 to 12c show in the same manner of
representation as Figs. 3 to 10 & set of 36 charac-
ters, namely the 10 numerical characters and the
26 letters which differ from each other by the
arrangement of the index marks.

Fig. 13 shows the arrangement of the index
marks lying upon the horizontal for the various
characters of Figs. 12 to 12¢c.

Pig. 14 shows the index marks lying upon the
vertical of the characters of Figs. 12 to 12c.

Flgs. 15 to 19 show record mediums having the
different types of characters printed thereon.

. Before describing the record medium which is
the subject matter of the instant invention, a
brief description of suitable printing devices will
be made. In Flgs. 1 and 1a a typewriter-like de-
vice has been illustrated and in order for the de-
seription to be brief is shown to be adapted only
for printing numerals. Accordingly, thls device
has & set of numeral keys 10 adapted to actuate
the rock levers 12 through key levers Il and in-
termediate levers lla. On the rock levers 12 are
provided the type bodies 14 which are shaped in
any one of the ways shown in Figs. 3 to 10. In
Flg. 1a the type shown in Fig. b are fastened upon
the type bodies 14. Upon depression of a key,
the corresponding type of the type body 14 will be
moved, together with the ribbon 171, against the
data carrier, provided In the present instance as
card 16, and the corresponding numeral will be
printed thereupon. The carriage |16 carrylng the
card 16 is shifted step by step In the manner well
known in the typewriter art.

In Fig. 2 & printing device having type bars as
often used In statistical machines has been illus-
trated. A series of stops 21 1s provided with each
stop belng movable to the position of 21a by the
operation of a corresponding control element (not
shown). A lever 12 engages cam |8 to be raised
thereby and acts through spring {8 to ralse type
bar 20. Mounted on the upper end of type bar
26 is a series of elements 2B carrylng type 14 on
their ends for cooperation with a ribbon IT to
print upon a card 18 in carriage 16. ‘Type bar 20
will be raised until portion 20a engages stop 2ia
to position the desired element 25 for printing by
the type carried therehy. Hammer 29, carried on
plvoted lever 23, will then be moved to strike the
selected element 26 to effect printing of the de-
sired character. Only one type bar may be pro-
vided and the carriage 15 in Fig. 2 may be shified
step by step. However, it 13 also possible (as is
known in statistical machines) to use a plurality
of control elements to adjust a plurality of type
bars simultaneously to effect printing of several
characters.

Figs. 3 to 10 show the printing type in & very
much enlarged scale as well as the printed char-
acters formed thereby and the index mark ar-
rangement for each printed character. Each
figure 1s shown In two groups, the numerals 0 to 4
and the numerals 5 to 9. The uppermost row
ghows the printing type which are visible in mir-
ror reading, while the row below shows a print of
such type. The third row shows the contour
lines of the print which correspond to the edges
of the printing type and this row shows further
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dex marks corresponding to the varlous printed
characters. The outer caging in the first and
third as well as in the fourth and sixth row of
each figure corresponds to the contour of the type
body i4. In the third and sixth row, horizontals
and verticals are shown through the outermost
edges of the print indicated in dotted lines and in
this row the same rectangle is obtalned for each
character. For the purpose of representation the
straight iine of the index position system has not
been drawn through the printing type themselves
in’ the first and fourth row, but because it is
clearer and easier to understand the straight lines
are indicated In the printed characters shown in
the third and sixth row.

In Fig, 3, four Index positions are provided
lying upon a vertical line through-the printed
character and the smallest distance between the
index marks is larger than the width of the out-
line of the character. It may be seen that Iin
this flgure, as well as in the following ones for
each character, a different combination of in-
dex marks is obtalned by which each character
is unequivocally determined. In Fig. 15 a sult-
able record medium 380 for controlling the opera-
tions of statistical machines is shown and com-
prises a record card similar to the regular well
known Hollerith tabulating card upon which the
characters 31 are formed, the said characters cor-
responding to the enlarged printed characters
shown in Pig. 3.

In Fig. 4 the IndexX marks are arranged upon a
horizontal and the smallest distance between the
index marks is equal to one half of the width of
the outlines of the characters. In Fig. 16 the
record card 30 is shown with characters 32 dis-
posed thereon which corresponds to the enlarged
printed characters shown in Fig, 4.

In Fig. 5, two index position systems are shown
the one being on a vertical and the other on a
horlzontal line. It will be seen that each char-
acter is characierized by a distinet combination
of index marks upon the vertical line and another
distinet combination of index marks upon the
horizontal line.

In Fig. 17 the record card 30 is shown with
characters 38 disposed thereon which correspond
to the enlarged printed characters shown In Pig.
5, Record cards provided with these characters
are particularly adapted for controlling machines
using ejther vertical or horizontal characters
anelyzing devices for controlling the operations
In accordance with the characters analyzed.

While in the characters shown heretofore four
index posltions for the index marks are provided,
the characters according to Figs. 6 to 8 are pro-
vided with only three index positions occupled
by index marks in the form of index-points and
index-lines, one index-line extending over a space
of two or three index positions. It will be seen
that in Fig, 6 different combinations for the nu-
merical type are obtained upon the vertical. In
Fig. 7 a system similar to that of Fig. 6 is applied.
However, the Index marks are provided upon a
horizontal. Fig. 8 shows a combination of the
Index position systems of Figs. 6 and 7, 1. e. the
characters have distinct combinations of index-
points and index-lines according to the vertical
as well as according to the horizontal.

In Fig. 18 the record card 30 15 shown with
characters 34 disposed thereon which correspond
to the enlarged printed characters shown in Fig,
8. Since these characters show the combinations
of the index-points and index-lines in the ver-
tical and horizontal lines is deemed unnecessary
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to show the individual record cards with the in-
dividual charncters showing the itidividual index
position systems incarporated in the charabters
shown in Figs. 8 and 7.

If 1t is desirable, 25 indicated hereinbefora, that
the first point of & character to be analyzed is
always an index point, four index positions are
not sufficient for the numerical characters but 1t
is then necessary to use five index positions for
the distinct cheracterizatiom of the characters.
It wil then be noted that the fArst index podnt o
the streight line must always be & point on the
outline of each charscter. Flg. 9 shows & group
of characters in which the vertical as well as the
horlzontal system Includes five index polnts com-
plying with the reguirement that in each char-
acter the lowermost point of the vertical line &
an index point on the print as is the extreme
right end point of the horizontal Hne.

If, for the conditions assumed jn Fig. 8, points
and lines are used, the shapes of the charactens
shown in Fig. 10 may be chosen and then only
four index positions are nhecessary, the space of
which, however, may also be occupied by lines.

Upon the type bodies 14 of the printing devices
diagrammatically shown in Figs. 11 and lla are
the printing type provided shown in an emlarged
scale in Figa. 12 to 12c. The type are moved by
means of the type levers 12 against the card 4
movable with the carrlage 18 (Fig. 11) ae has
already been explained in connection with Figs.
1 and la. Accordingly, in Fig. 11 printing of a
record eard serving for accounting purposes is
assumed.

If the printed characters shown in Pigs. 12 to
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12¢ are used for purposes of telegraphy or tele- -

typing, the device shown dimgrammatically in Fig.

11a is preferably applied. In this device the
strip 50 to be printed is fed step by atep by a feed
whee]l 51. The teeth of feed wheel §1 enguge
corresponding special perforations in the printing
strip and the wheel will feed sald strip past the
printing platen 32, Adjscent the printing strip
80 is the diagrammatically indicated ribbon &3
against which the type body |14 is rocked by means
of the type lever 12. Of course, in & similarman-
ner as in Fig. 11 8 number of type levers and keys
corresponding to the number of charasters and
letters are provided,

In Figs. 12 to 13¢ the manner of illustration is
exactly the same as In Flgs. 3 to 10, Bince 36
characters are concerned which must be char-
acterized distinctly from each other, at least six
index poaltions are necessary for the index markas.
As may be seen the numeral and letter characters
are so shaped that they all differ from each other
with regard to the index marks upon a yertical as
well as with regard to the index marks upon a
horizontal line, Consequently, compilation ef
the data in Figs. 12 to 12¢ may be effected apaord-
ing to either the vertical or the horizontal line of
index marks., The three signs; period, comms,
and double hyphen are alsp indieated in Pigs, 12¢
and are characterized by a distinct index marks
arrangement,

- Fg. 13 shows a record of the index marks ar-
rangement with regard to the horizontal analysls
of the numerals, letters and signs of Filgs. 12 to
12¢, while Fig. 14 shows the index marks arrange-
ment with regard to the vertical analysis of the
same characters. If may be seen from this recaord
thet each character is unequivocally determined
by the index mark combination on the type lina.
MICHAEL MAUL.




