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The present invention relates to perforated
cards in connection with tabulating machines.

Such control cards are well known In the art.
They are divided in vertical columns and hori-
zontal lines, each vertical column being provided
with 10 index point positions, representing the
numerals from 9 to 0. A numerical value is in-
dicated by a perforation in the corresponding in-
dex position,

The invention relates especlally to perforated
cards in connection with tabulating machines, In
which the cards are fed under one or a plurality
of contact members, preferably brushes, whieh, in
making contact through the perforations of the
card establish electrical circuit impulses. By
their timed relation with respect to the cyele of
the machine, said fmpulses control the action of
the totalizers, or the action of the printing de-
vice. The cards are fed under the brush in the
direction of the vertical columns of the card, and
the timing of each electrieal circuit lmpuise is
determined by the location of the corresponding
perforation in a vertical column of the card.

It has been the practice to use circular per-
forations and cards of a determined size. In or-
der to obtaln a greater number of columns with-
out Increasing the width of the cards, it is possi-
ble to reduce the width of each column, which
involves & reduction of the width of the perfora-

tions. The number of vertical columns can thus :

be made as high as 60 and even 80. However
such an increase of the number of columns on a
card of given width is limited. For a card such
as thet utilized in connection with a Bull ma-
chine, the Increase of the number of columns up
to 80 glves perforations of a very reduced width
and dlameter, which involves some difficulties in
the handling and the reading of the card.

An object of the present invention is to provide
a card of the type described having a greater
number of columns than a card of the usual type
of equal width and with which the drawbacks
above mentioned are entirely avoided.

To this effect, according to my invention, I re-
duce the height of the perforations and divide the
card horizontally Into two or more parts each of
which has the same characteristics and proper-
ties as the existing cards of the usual type, the in-
terval hetween perforations, measured in the ver-
tical directlon, being however smaller than in the
existing cards of the usual type.

As o matter of fact there eXists cards, intended
in particular for statistical machines of the me-
chanical type, that are divided horizentally into

two parts. But the number of perforations that -

40

can be made In each vertical column of a4 given
horizontal portion of the card is limlted to 5 or &,
and anyway to & number smaller than 10. In
these cards, & numerical value is indicated by a
combination of two or more index point positions,
whereby only four index positions are necessary
in & vertical column to represent the numerical
values from 0 to 8. The punching of combined
perforations s however inconvenient and requires
generally a speeial keyboard. Further the veri-
fying and reading of combined perforations in-
volves more difficulties than the verifying and the
reading of single positional perforations, and er-
rors are more frequent. In tabulating machines
of the eleetrical type, the use of cards with com-
bined numerical perforations necessitates a spe-
cial device for transferring the combined electri-
cal impulses into a single impulse, because the
totalizers generally are adapted to be actuated by
a single electrical impulse for each value to be
introduced on & totalizer element, Ahother in-
convenience with regard to said known cards is
that the values indicated en two different hori-
zontal portions cannot bhe introduced into one
same totallzer, but each horizontal portion re-
quires each a totalizer. On the contrary, with
the arrangement according to the present inven-
tion, the colummns of each horizontal portion of
the card Include at least ten places each capable
of receiving & perforation exactly as in the case
of an ordinary card for an electrical machine.
The desired reductlon of the helght of the per-
forations can be obtained by utilizing a circular
perforation of small diameter. However, with
electrical machines, clircular perforations do not
give the same safety of contact as a square per-
foration. For this reason, the perforations
utilized according to the present invention are of
square or substantially square shape. It has
been earlier proposed to use small rectangulgr
perforations in a eard-of normal size, but the ad-
vantage which these small square perforations
could carry along has not been exploited. The
centre of these small perforations remsined in
the same place as the known elongated rectangu-
lar perforations. The only effect was to increase
the material between twa vertical adjacent per-
forations, without increasing the capacity -of the
card. Further, It was thought that the speed of
the machine had to be reduced In order to assure
& sufficiently long contact when a perforation
passed the analyzing device. These known per-
forations were thus without utility with relation
to the operation .of the machine, and there was
practically no valuable renson for using them,
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The lower speed of the machine however will
increase the space of time between impulses es-
tablished by adjacent perforations in a vertical
column of the eard, and thus extend the cycle
of the totallzers. I have cobserved that in con-
sequence 1t is therefore possible and it is an ob-
ject of the present inventlon to reduce the ver-
tical distance between adjacent index polnt posi-
tions in a vertical column of the card when sald
small square perforations are employed, and
modify the connection between the card feeding
means and the totallzer operating means, in a
corresponding way such that the space of time
between consecutive Index point impulses may be
about the same as for a usual card, with usual
performed. The cycle of the tofallzers may then
be perforated in ahout the same space of time as
usual, but the helght of & vertical column com-
prising ten index polnt positions will be reduced,
the capacity of the card In relation to the card
surface will be Increased, and more data may be
placed on a card which has substantially the
usual size, whereby the card is convenient to
handie and to read and may be used in the exist-
ing tabulating machines with some changes in
sald machines.

An object of the invention is a card divided
in two or more horizontal portions, each of which
has ten Index positions, In combination with a
tabulating machine in which the card feeding
means 18 connected to the totalizer operating
means in such a way that the totalizer is perform-
ing one cycle for each horizontal portion of the
card that passes beneath the analyzing means.

According to the present inventlon, It Is pos-
sible to assemble on a single card the data con-
tained on two normal cards without inereasing
substantlally the dimensions of the card and
without employment of the plural positional nu-
merical Index points.

It is evident that in case such plural positional
numerical index points should be desired, the ca-
pacity of the card according to the invention
would be further incrensed.

Further objects and advantages of the inven-
tion will be seen from the following specificatlon,
as well as from the drawings which show a pre-
ferred embodiment of the itnvention:

Fig. 1 shows a usual card with clrcular perfo-
rations.

Fig. 2 shows & card of about half the height
of a usual card with small square perforations
and a reduced distance between adjacent per-
forations in a vertical column,

Fig, 3 shows & card of usual size divided in two
horizontal portions with small square perfora-
tions and a reduced distance between adjacent
perforations in a vertical column.

Fig. 4 shows a card of normal size with small
square perforations and a reduced distance be-
tween adjacent perforations in a vertical column
of the card, sald perforations representing the dif-
ferent letters of the alphabet.

Fig. b shows a card combining the features of a
card shown Flg. 3 with a card divided in two hori-
zontal portions.

Fig. 6 shows schematically the card feeling de-
vice for a card according to Fig 4, the card
analyzing device, the totalizer and the mechanical
and electrical connectlon between the fotallzer
and sald devices.

Figs. T and 8 show detalls of the totalizer.

The square perforation gives a larger confact
surface than the clrcular perforation of the same
width, whereby more wires of the brush may make
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contact coincidently, and heating and destrue-
tlon of the wires may be avoided. Also the han-
dliing and reading of a card with square perfora-
tions is easier than the handling and reading of
a similar card with circular perforations.

The use of the small square perforations per-
mits to divide a card of substantially normal
height into two or more horizontal portions each
of which has the same characteristics and prop-
ertles as the existing cards of the usual type and
at least ten index point positions in a vertical
calumn of each portion.

When a card of the usual width is divided In
two horizontal portions each with sixty vertieal
columns with ten index point position, and the
substantially square perforation is emploved as
indicated on the Figs. 2 and 3, In which the width
of the sguare perforation is about the two thirds
of the distance between adjacent vertical columns
and ahout the two thirds of the distance between
centers of adjacent perforation in the same col-
umn, the contact surface of said square perfora-
tions will be about equal to the contact surface of
the elongated perforation of the usual eighty col-
umn card not divided In horizontal portions. A
card of substantlally normal size, according to
Fig. 3 could therefore be fed with approximately
the same speed as a card with elongated perfora-
tions and would have the advantage of {ts greater
capacity.

It is evident that a certaln number of variants
of cards may be possible, and that for a deter-
mined speed of the machine, a determined vari-
ant of card would be the most advantageous.
But these variants according to the inventlon
would have the same characteristics of a reduced
total helght of ten different indext point posi-
tions in a vertical column and a greater number
of index point positions on a given surface of a
card than possible until now,

Asg shown in Fig. 2 by reducing the helght of
the perforation made in a card and the distance
between sald perforations, measured In the ver-
tical direction, it is possible to obtaln a card
the helght of which is reduced to about one half
of the height of an existing card of the ordlnary
type.

It is then possible to divide a card of normal
slze into two horlzontal portions ¢ and b each
of which is similar to the arrangement of Fig. 2,
thus finally obhtalning a card such as shown in
Fig. 3. With such g card, made of a size equal
to that of an ex{sting card of the ordinary type,
or of a slze very lttle different therefrom, thare
is obtained a number of vertical columns which
18 equal to twlce that of an ordinary card. In
another words, the capacity of the ordinary card
is doubled.

I wiil now briefly explain, with reference to
Fig. 6 how the values Indicated by the perfora-
tlons of a card of the type shown in Pig. 3 are
transferred to the adding device of a tabulating
machine of the kind, for instance, of the Bull
machine,

The card Fig. 1 Is driven in front of the brushes
2 that examine the columns. For each vertical
column of the card there is g brush. When a
perforation of the card comes under a brush the
latter is brought Into contact with the rear plate
3 and closes an electric circuit 4 which energizes
electiromagnet 5. The latter attracts the arma-
ture 8 and releases lever 7 which, under the ac-
tion of the spring 8 pivots about the spindle 8.
To the other end of lever 1 is fixed & pin (3 on
which 1s mounted a toothed wheel 10 which, dug
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to the movement of lever 1, meshes with a muti-
lated wheel 1| keyed on shaft 12 which turns
continuously In synchronism with the passing of
the eards in front of the brushes.

Wheel 10 15 always inn mesh with the accumu-
lator wheel 14 which is rigldly fiked to the drum
15 that carries the figures on the periphery there-
of.

The card feed mechanism 1s coupled with the
totalizer operating shaft 12 in such & menner
that when the perforation numbered 9 in one of
the horizontal sections of the card passes uhder
the corresponding brush, and the electro-magnet
is energtzed and the lever T releated, wheel t0
wlll mesh with the first tooth 6 of the toothed
wheel 11 as shown in Flg. 6. Wheel || has 9 teeth
and therefore causes wheel (1 and cohsequently
the socummulator wheel to turn through tn angle
corresponding to 9 teeth in the forwerd direotion.
If the column that ls constdered dees not contain
a perforation 9 but a perforation 8, the vontaot
of the brush with the plate 8 only takes place a
little later when the card has been brought into
a position such that the perforation numbered 8
1s located under the brush.

Assumlng that shaft 12 turns In synchronism
with the movement of the cards through the
machine, wheel |1 has now rotated through an
angle corresponding to one tooth in the direec-
tion of the arrow, and therefore when wheel I8
meshes with wheel {1 it meshes with the second
tooth of said wheel |{ and the aecumulator wheel
will be rotated eight teeth. If & column of the
lower portion of the card is provided with a per-
foration 1, the electric contact only takes place
when wheel 1l has rotated through an angle
such that wheel |0 comes into mesh with the last
tooth 21 of wheel 1{, and the accumulator wheel
wlll be rotated one tooth.

During the time necessary for the card | Fig. b
to move downwards & distance equal to the dis-
tance between the perforation § and the lower
portion b of the card, and the perforation 9 of
the upper portion a of the card (Fig. 3) shaft 12
has compieted its revolution, the lever T is reset
in its 1nitlal position and the transfer of the tens
is performed.

Cam 11 strikes against the projection 18 of lever
T and pushes lever T counterclockwise until the
lower extremity of lever T is locked in its initlal
position by the armature 6 of the electromagnet.

When the card has moved downwards untii
perforation 9 of the upper portion g of the card
is located under the brush, wheel 1 is exactly in
the condition in which it was when the perfora-
tion $ of the lower portion of the card was located
under the brush.

If there is a perforation 8 in the upper portion
of the card, the wheel {3 will engage wheel 11
as indicated PFig. 6 and the accumulator wheel
{4 will be turned 9 teeth forward.

Cam 20 also turns in synchronism with the
movements of the card through the machine and
opens circuit 4 when the brush is in front of
the space between the perforation numbered 0
of a lower portion and the perforation numbered
9 of an upper portion or when the brush is be-
tween two ecards,

The card feeding device is connected to the
totalizer as follows. One end of the shaft 12 is
geared to a motor (not shown) which contin-
uwously turns the shaf$ counterclockwise. Fixed
to the shaft 12 is a toothed wheel 23 which by
the intermediate wheels 24 and 25 is in geared
connection with wheel 28 fixed on a shaft 21.
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Integral with the wheel 28 is a wheel 28 which
by the intermediate wheels 39 and 31 1s in geared
connection with the wheel 32 fixed to the upper
roller shatft 33. Wheel 32 is by the intermedinte
wheel 34 in geared connection with the wheel
35 fixed to the lower roller shaft 36. Wheel 23
is further hy the intermediate wheels 40, 41 and
42 in geared connectibn with the wheel 43 fixed
on the shaft £9. All inftermediate wheels may
turn on pins fixed to a stationary frame not
shown. The shafts 2T and 298 and the roller
shafts 83 and 38 gre rotably moumted on both
ends in bearings fixed to the frame. The diam-
eter of wheel 28 is only the half of the diameter
of the wheel 28. The shafts 33 and 86 will thus
make only half a revolution for each revolution
of the shafi (2. The rollers on the shafts 33
and 36 cooperate with pressure rollers 45, 46 said
rollers having suitable diameters, in order to feed
one card for each second revolution of the shafl
i2. On each extremity of shaft 27 is fixed a
cam 58 cooperating with a roller 51 on a lever
$2, which lever pivots on a pivot 53 fixed to the
frame, The left extremity of lever 52 ig provided
with a roller 54 which may slide in ah horizontal
groove 55 on the plcker §6. The picker may
slide up and down on two slides 57 fixed to the
frame. When the shaft 27 turns, the cam 58
will turn the lever 62 counterclockwise about the
pivot 83 whereby the picker will move downwards
introducing a card between the upper rollers 32,
45, The springs 58 move the picker back in its
Initial position Fig. 6.

Every time an accumulator wheel 14 passes
from the position 9 to the position 0, a projec-~
tion 70 on said wheel pushes against the upper
extremity Tl of & wing lever 72 and pivots sald
lever about an horizontal pin 13 fAixed to the
frame. To this effect, said extremity 71 of lever
12 is curbed in a direction perpendicwlar to the
plane of lever 12 and to the plane of wheel 14
(Fig. 8), so that In the Initial position of lever
12, the extremity 1l is situated in the path of
the projection T0. When pivotlng, a projection
14 on said lever causes the wheel 15 to slide
along the shaft 19, whereby & single toocth 11
on wheel 18 comies in a position in which it will
mesh with the accumulator wheel {4 of the next
higher decimal order when the wheel 15 ig ro-
tated. The rotation of wheel 15 is effected as
follows when a value on the card has been en-
tirely entered on the counterwheel 14. The wheel
15 may slide on the shaft 19 in longitudinal
direction, hut cannot turn on the shaft. On one
end of the shaft 19 is fixed a wheel 80 (Fig. 7)
adapted to mesh with a mutilated wheel 81 fixed
on shaft 12, When the lndex poing position 0
on the lower portion of the card passes the brush
2, the first tooth 82 of the series of teeth 83
will mesh with the wheel 80. The last tooth 84
will move out of mesh with the wheel 86 when
the index position 9 on the upper portion of
the card passes the brush. The ¢am !7 on the
shaft 12 will reset the levers 12 and the wheels
T5 in their inltial positions. There is a lever
T2 and & wheel 15 for each accumulator wheel
14, On each wheel 15 the single tooth takes
a different position.

The ten transfer operation will thus be eHecteq
when the blank space on the card between the
horizontal portions moves beneath the brush.
With an electric ten transfer device, the opera-
tion may be executed in a shorter time than for
the device described, and said blanik space be-
tween the portlons on the card may be reduced,
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A cam 20 closes the contact 80 when an hori-
zontal portion of a card 1s beneath the brush,
but interrupts the contact when the brush is
on the blank space between the horizontal por-
tions on the card or in the Interval between two
cards.

The battery is indicated by 91 Fig. 6.

The tabulating machine of the type described
may comprise a usual printing device operated
electrically of the well known type. In this case,
& magnet actuating a column of the printing de-
vice is shunted in the same circult that actuated
the corresponding counter magnet, as shown by
92 Fig. 6.

The main shaft of the printing device may
be the same as the shaft 12 and the printing
device will perform one cycle for each horizontal
portion of a card that passes the analyzing
brush 2.

The operation of such printing device is de- 2

seribed in the Patents No. 1,971,868, 1,971,859 and
2,046,464,

When the distance between vertlcal adjacent
index polnt positions In a column 1s the same for
a card according to Fig. 2 ag for a card according

wl
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to Fig, 3 both cards may operate the same ma-
chine. For this purpese, the picker, Fig. b,
15 provided with a second projection 94 adapted
to move a card of the slze shown Fig. 2 down-
wards between the upper pair of rollers for every
downward movement of the picker, when the
pile 85 contalns such cards of said size. Such
cards would pass the brush consecutively for
every second cycle of the totaliser.

Without any transformation, the tabulating
machine may thus be operated by cards of nor-
mal size with two horizontal portions Fig. 2 or
by cards of smaller size with a single horizontal
portion Fig. 1.

It the machine described is to be operated by
a certaln number of such amall cards of about
half the height of the usual card according to
Fig, 1, the movement of the picker could be trans-
formed to feed one card for every cycle of the
totalizer by substituting the cams 50 by double
cams 90 as shown Fig. 6. These double cams
would move the picker up and down twice for
every revolution of the shaft 21, that is once for
each revolution of shaft 12,

KNUT ANDREAS ENUTSEN.




