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‘ STATISTICAL CARD ._PRINTING'AND CUTTING MACHINE

Application filed July 18,

The present invention relates to the prepa-
ration of statistical cards and more particu-
larly to the printing of such cards in suc-
cession on continuous strips of suitable mate-

5 rial and the subsequent cutting of the cards

from the strips. The strips are usually of a

width corresponding to one dimension of the

cards, preferably the width, and a plurality
of such strips may be formed simultaneously

10 as by slitting at proper intervals transversely
thereof sheets of suitable material such as
heavy paper. :

In the printing operation the cards are sub-
divided into fields of numbers or other char-

15 acters, each field corresponding to some pre-
determined class, characteristic, item, ac-
count or subject regarding which statistical
data is desired. Subsequent to such printing
the cards are cut from the strips.

When used for accounting purposes, the
cards are usually perforated or punched in
suitable machines in coenformity with the
matter to be tabulated and are later run
through tabulating machines designed to
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25
ment of such perforations. In both perforat-
ing and tabulating machines the cards are
usually fed one by one transversely of their
lengths into position for perforating or
analyzing, the positioning for such purposes
being effected by engagement of the forward
side edge of each card with a suitable stop
and by engagement of the end edges of the
cards with parallel guides. Inasmuch as po-
sitioning in the first direction is effected by a
single stop, slight variations in the width of
the card may not be of great importance.
Variations in the length of the cards are,
however, of considerable importance. In
practice the principal difficulty arises from
underlength cards whose positions between
the parallel guides may be varied thereby
tending to cause improper card positioning
in the perforating and tabulating machines
and erroneous tabulation due to failure of
registration between the perforations and
the corresponding parts of the analyzing
mechanism. Inasmuch as the most perfect
tabulating machines may be caused by de-
50 fective cards to give erroneous results, the
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function in accordance with the arrange-’

1927, Serial No. 208,740,

importance of avoiding such defects in the
cards will be evident.

Some of the objects of this invention are
to assure proper positioning of statistical
cards in machines such as perforating and
tabulating machines, to assure correct actu-
ation of tabulating machines in accordance
with statistical data recorded by perforating
cards, and to provide means for so preparing
statistical cards as to avoid erroneous tabu.
lation which might otherwise result from
conditions arising in such preparation.

According to the present invention such
results are attained by printing the cards
with narrow spaces, therebetween and then
severing each card from the strip by cuts at
both ends, the cutting devices being so spaced
as to give the desired length of card. The
importance of proper preparation of the
cards will be evident upon taking into con-
sideration the fact that, no matter how care-
fully the perforating and tabulating ma-
chines are built and maintained, correct tab-
ulation is dependent upon correct perfora-
tion of the cards and correct positioning of
the perforations in the analyzer of the tabu-
lating machine. _

Other objects and advantages will herein-
after appear. o

In the accompanying drawings: —

Fig.1is a front elevation, partially broken
away, showing one form of the present inven-
tion; : '

,Fig.21is a top view of the operating mecha-
nism; | o

Fig. 8 is a sectional elevation of a portion
of the operating mechanism ;

Fig. 4 is a detail view;

Fig. 5 is a detail view taken on the line
5—b of Fig: &; :
~ Fig. 6 is a perspettive view showing the
cutting mechanism ; ‘

. Fig. 7 is a perspective view of the clear-
ing device; o

Fig. 8 is a bottom view of the
vice; and - :

Fig. 9 is a diagrammatic view of a strip
indicating the manner in which cards are
printed thereon and are cut therefrom.

Referring to the drawings, a strip 10 of
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suitable material and of the correct width of
the cards to be prepared is supplied to the
machine from a roll 11 on a core 12 rotatably
mounted on a pivot 13 in a support 14 having
an arm 15 by which it is attached to a bed-
plate or table 16 mounted on legs 17. From

- theroll11the strip extends through a tension
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device 18 and between two rolls 19 and 20 ac-
tuable by means to be described hereinafter
to draw the strip from the roll 11 and main-
tain a loop 21 to avoid undue resistance to
the intermittent feeding of the strip through
a printing element 22 and a cutting ele-
ment 23. ‘ :
From the loop 21 the strip 10 passes up-
wardly through an opening 24 in the table 16
to a guide and tension device 25 comprising a
bracket 26 having a flat upper surface 27
and ribs 28 forming side edge guides for
the strip. Pivotally mounted %y means of a
rod 29 is a block 80 carrying a plate 31 to
engage the upper surface of the strip and
press it against the bracket, and a rod 32
with a weight 33 adjustable there along to
vary the pressure exerted on the strip. It
will be evident that by means of the tension

device 25 the strip 10 may be kept flat and so
. tensioned as to

give the best results in con-
nection with the feeding of the strip through
the printing element 22 and the cutting ele-
ment 23,

The printing element comprises a platen
84 to support the strip 10 and a head 35 carry-
ing type and inking mechanism and pivotal-
ly mounted on a shaft 36 journalled in brack-
ets 37 on the table 16, so that it may be swung
downwardly to print on the portion of the
strip resting on the platen. Between succes-
sive printing operations the strip 10 is ad-
vanced to bring fresh sections to the platen
34 and to feed the printed sections of the
strip one by one to the cutting element 23
which includes a reciprocable head 38 oper-
ated to cut a printed card from the strip
simultaneously or concomitantly with the
printing of another card. Preferably the ar-
rangement is such that the position at which
the cards are severed is separated by ap-
proximately one card length from the posi-
tion in which the cards are printed.

Adjacent the cutting element 23, the strip
10 rests on a roller 89 on a shaft 40 journalled
in suitable brackets 41 on the table 16, and is
pressed against said roller by wheels 42 en-
gaging the edges of the strip and mounted on
a shaft 43 journalled in arms 44 pivoted on
the brackets 41 and urged to effective posi-
tion by springs 45. Intermittent rotation of
shaft 40 and consequent intermittent feeding
of the strip 10 is effected by means to be de-
scribed hereinafter.

Power is furnished by a motor 46 having
on its shaft 47 a gear 48 meshing with a gear

.49 on a main driving shaft 50 mounted in

brackets 51 on the table 16. Fixed on the
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shaft 50 is a gear 52 meshing with a gear 53
fixed on the shaft 86 which also carries a
gear 54 for actuating parts on the printing
head 85. The gear 53 also meshes with a
gear bbona shaft 56 which by means of bevel
gears 57 and 58 actuates shaft 59 on which
the roll 20 is mounted and thereby effects a
continuous feed of the strip 10 from the roll
11 at such a rate as to maintain the loop 21
notwithstanding the intermittent feed of the
strip through the printing element 22.

The gear 55 also meshes with a gear 60 on
a shaft 61 journalled in brackets 62 and hav-
ing on its ends disks 63 with eccentric pins
64 serving as pivots for the lower ends of
links 65 connected at their upper ends by
means of pivots 66 to the printing head 35 to
actuate the same to effect printing. Mesh-
ing with the gear 60 is a gear 67 of the same
size mounted on a‘shaft 68 journaled in
brackets 69 and having at one end a disk 70
with an eccentric pin 71 in operative engage-
ment with the lower end of a link 72 connect-
ed at its upper end by means of a pivot 73
with a slide 74 carrying the cutter head 38
and slidably mounted in a bracket 75. It will
be seen that by making the gears 60 and 67

‘the same size and arranging the eccentric

pins in proper relative positions concomitant
actuation of the printing and cutting ele-
ments is assured. ]
The shaft 68 is also utilized to rotate the
shaft 40 and to this end is provided with a
bevel gear 76 meshing with a bevel gear 77
on a shaft 77A having at its forward end a
disk 78 connected by a pin 79. eccentrically
positioned thereon with the lower end of a
rack 80 meshing with a gear 81 loosely mount-
ed -on the shaft 40 but fixed to a disk 82. Piv-

oted on the disk 82 is a pawl 83 which on

the down stroke of the rack engages a shoul-
der 84 on a disk 85 fixed on the shaft 41 and
rotates the latter to advance the strip 10
after each printing and cutting operation.
Tt will be evident that during the up stroke
of the rack 79 the pawl 83 has an idle move-
ment.

According to the present invention the
printed cards fed to the cutting head are cut
at both ends and, in the preferred embodi-
ment herein dis¢losed, provision is made of
fixed knives 86 and 87 arranged to support
both ends of each card during the cutting op-
eration and to cooperate at their outer edges
with knives 88 and 89 respectively, on the
cutting head 88. By cutting the cards in this
manner, not only is the liability of obtaining
overlength cards avoided but, inasmuch as
both ends of each card are supported, uni-
formity in the condition of the ends of the.
cards is obtained. Obviously, if cards are
cut successively from a strip, only one end of
each card is supported during the execution
of the two' cuts necessary to sever it from
the strip and the end not supported is likely
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to be bent thereby injecting another element
of uncertainty as to the correctness of the
lengths of the cards. - : '

. At each cutting operation the strip 10 is
supported at one side of the knife 88 by the
fixed knife 86 and at the other side of the

. knife 88 support for the strip is provided by
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"a spring-supported member 90 normally po-

sitioned with its upper surface at such a
height as to direct the strip over the top of
the blade 86 and having a guide 91 to prevent
displacement of the leading end of the strip.
Mounted on the cutting head 38 outside of
the knife 88 is a plate 92 provided with fin-
gers 93 which, substantially at the time of
the cutting action, engage the member 90 and
move it downwardly, thereby avoiding in-
jury to the leading end of the strip. Upon
the upward stroke of the cutting head, the
member 90 returns to its normal position to.
guide the end of the strip over the knife 86.

The leading end of the strip is then ad-
vanced beneath guides 94 and between lower
and upper rollers 95 and 96 respectively, by
which the cards after cutting are: ejected
into a receiver 97. The rollers 96 are mount-
ed on pivoted bell-cranks 98 to which are at--
tached springs 99 which serve .to press the
rollers 96 against the rollers 95 which are
mounted on a shaft 100. At its forward end
the shaft 100 is provided with a sprocket
wheel 101 over which extends a sprocket-
chain 102 cooperating with a Sprocket wheel
108 fixed on the shaft 40. It should be under-
stood that the parts are so proportioned and
arranged as to effect rapid ejectment of the
cards. ' _

For certain kinds of work it is desired to
have one corner (preferably the upper left
hand corner) of each card removed. To this
end the fixed knife 87 is provided with an in-
clined portion 104 with which cooperates a
knife 105 secured to the cutting head, the
width of the knife 89 being varied to con-
form with the requirements.

The manner in which the cards are cut
from the strip is illustrated diagrammati-
cally in Figure 9, the ends of a completed
card at the right being shown in. full lines

106 and 107 and the ends or cuts for subse-

quent cards being indicated by dotted lines
108, 109, 110 and 111. As indicated in this
figure, there are pieces 112 of waste material
between successive cards. By 'proper ar-
rangement of the intermittent feed devices,
however, these pieces may be made so small

. that the waste due thereto will be compara-
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tively small.

Unless provision is made for disposing of
the pieces 112 they will be carried into the
recelver 97 with the finished cards and must
be removed to assure proper feeding of thet
cards when placed in the perforating ma-
chines. With this end in viewy the receiver .

97 is arranged with its inner wall 113 spaced

3

sufficiently from thé knife 87 to permit such
waste pieces to drop through the opening thus
formed. In practice, however, it is found

that due to static conditions arising from the

cutting operations the waste pieces 112 ad-

“here to the knife 89 and gradually collect

thereon. To keep the knife 89 clear use is
made’ of a clearing device wherein com-
pressed air from any suitable source of
supply is furnished to -a pipe 114 provided
with a controlling valve 115 and a tip or noz-
zle 116" consisting of a piece of pipe extend-
ing parallel to the fixed knife 87 and having a

_series of perforations 116¢ gradually increas-

ing in size toward the closed end of the nozzle
and arranged -as shown in Figure 8.

The valve 115 which is normally closed has
a reciprocable stem 117 guided in a member
118 fixed on the bracket 75. Actuation of
the stem 117 is effected by means of a trip
device 119 mounted on the slide 74 and con-
sisting of a plate 120, a lever 121, a pivot 122
about which the.lever swings, a roller 123
pivoted on one end of the lever 121 to engage
the stem 117, a spring 124 attached at one end
to the lever 121, a pin 125 to which the other
end of the spring 124 is attached and a stop
126 to-limit the movement of the lever by the
spring 124. The arrangement of the parts
is'such that in the downward movement of
the cutting head the roller 123 rides idly over

“the end of the stem 117 without actuating the

same and that in the upward movement of
the head the roller is rigidly supported and
forces back the stem 117 to cause a jet of air
from the nozzle.116 to drive the last severed
piece 112 downwardly from the knife 89.

It will be seen that the present invention
provides card preparing means wherein the
formation of the underlength cards is avoided
by giving a slight overféed to the strip and
then severing the foremost card from the strip
by cutting at both ends of the card simultane-
ously. The feeding means may be so de-
signed that the waste strips between succes-

‘sive cards will be very narrow thereby avoid-

ing waste of material.
aving thus described my invention, I
claim: S

1. In a device of the character described,
the combination with means for severing
cards from a strip by simultaneously cutting
the same along two transverse lines spaced
in accordance with a predetermined length of
card, of intermittent feeding means to ad-
vance the strip between cutting operations a
dist;,iance slightly greater than the length of a
card.

2. In a device of the-character described,
the combination with means for 'severing
cards from a-strip by simultaneously cutting
the same along two transverse lines spaced in
accordance with a predetermined length of
card, of intermittent feeding means fo ad-
vance the strip between cutting operations a
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distance slightly greater than the length of a
card, a receiver for said cards spaced from
the severing means to permit the waste por-
 tion of the cards to pass down therebetween,
s and means for ejecting the said waste por-
tion. :

3. In a device of the character described,
in combination, means for severing cards
from strips comprising two fixed blades hav-

10 ing their outer faces spaced from each other
in accordance with a predetermined length of
"card and two blades actuable simultaneously
to coact with said fixed blades at the outer
faces thereof, and intermittent feeding means
15 to -advance the strip between cutting opera-
© tions a distance slightly greater than the
length of a card.

4. In a device for preparing statistical
cards from strips, in combination, card sever-

20 ing means comprising cutting devices actu-

- able simultaneously and spaced in accordance
with a predetermined length of card, means
to support both ends of each card during the
sévering operation, and intermittent feeding

25 means to advance the strip between cutting
operations a distance slightly greater than
the length of a card. ) I

5. In a machine of the character stated, a

reciprocable head, two cutting knives car-

30 ried by'said head and spaced apart a distance
corresponding to the desired length of a card
to be cut from a strip of material, means to -
intermittently feed said strip across the path
of said knives a distance slightly greater than

85 the length of a card, and means for recipro-
cating said head, said means being timed to
cause said knives to engage said strip at a rest
period whereby a card of predetermined
length is cut from said material.

40 Sbigned at New York, county of New York,
State of New York, this 14th day of June,

1927,
WILLIAM W. LASKER.
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