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No. 751,185.

UNITED STATES

Patented Febfﬁary 2,. 1904.

PaTENT OFFICE.

WILLIAM ALLAN LA SOR, OF RAHWAY, NEW JERSEY, AND CHARLES M.
SMITH, OF NEW YORK, N. Y.

PAPER-SLITTING DEVICE FOR FOLDING-MACHINES..

SPECIFICATION forming part of Letters Patent No. 751, 185 dated Februa,ry 2, 1904
Application filed July 11, 1803, Serial No, 165,060, .

(No model,

Do all whom 1t may concern:

Be it known that we, Wrnriam ALLAN LA

SOR, residing at Ra,hwa,y Union county, State
of New Jersey, and CHARLES M. SMITH, resid-
ing i thecity of New York, borough of Brook-

lyn, county of Kings, and State of New York,

citizens of the United States, have invented
certain new and useful Improvements in Pa-
per-Slitting Devices for Folding-Machines, of
which the tfollowing is a specification sufficient
to enable others skilled in the art to which
the invention appertains to make and use the
same.

Our invention relates to means for perfo-

rating one or more sheets of paper on the line

upon which 1t 1sto be folded. Heretoforethis
has been accomplished by means of a rotary
cutter upon one folding-roller, the edge of said
cutter fitting in a corresponding groove in the
opposite folding-roller, so that the line of per-
forations was formed at right angles to, and
during the operation of making, one fold for
the purpose of defining the line upon which
the paper was to be subsequently folded.
Hence the line of the first fold could not be
perforated, and the paper was apt to buckle or
crease along the edge of the first fold. Fur-

thermore, the cuttmo*-teeth had a tendency to |

pull or draW up the 'ber of the paper, espe-
clally 1f the latter was fed to the rollers with
the orain of the paper at right angles to the
cutters, or,1inother words, parallel to the fold-
ing-rollers, resulting in roughness and irregu-
larity of edge and tendency also to disturb the
perfect alinement of feed,since the cutting was
effected while the paper was in motion and
supported only by the traveling tapes, so that
the shifting of the paper laterally under the
action of the rotary cutter was of frequent oc-
currence. We overcome these and other prac-
tical objections to the old method of pertfo-
rating the paper by our invention, which con-
s1sts, primarily, in forming a series of slits si-
multaneously in the paper to be folded in a
line parallel to the folding-blade and folding-
rollers just prior to the descent of the folding-

blade and while the paper is at rest and sup-

ported firmly in position.

Ourinvention also includes other featuresin

the construction and arrangement of parts

‘hereinafter described and claimed specifically.

In the accompanylng drawings we show
operative means for carrying out ourinvention
in conjunction with folding mechanism of old
and well-known form; but we do not confine
ourselves to the identical form and construc-
tion of parts shown, since other mechanical
expedients may be resorted to in adapting the
invention to other forms of folding apparatus,
whereby like results may be obtained. In
thus illustrating the practical application of
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our method of slitting the paperin a line par-

allel to the folding mechanism we have omit-
ted all non-essential parts of the latter for the
sake of simplicity.

Figure 1 is a plan of one extremity of our
paper - slitting device -shown in conjunction
with adjoining parts of the folding-machine.
Fig. 2 1s an end elevation of the parts while
slitting the paper; Fig. 3, a sectional view
illustrating in detail the relative positions of
the parts of the paper-perforating device when
the folding and actuating mechanism 1s in the
position shown 1n Fig. 2. Hig. 4 1s a view
similar to Fig. 2, showing the position of
parts during the operation of folding the pa-
per.
trating the relative positions of the parts of
the paper-slitting device when the folding and
actuating mechanism is in the position shown
in Fig. 4. Fig. 6 is a vertical section, partly
in elevation, upon plane of line 6 6, Fig. 1,
with the partsin the position indicated in Fig.
2. Hig. 71is a front elevation of one of the
shttmcr-plates, Fig. 8, an edge view of the
same; and Fig. 9 a section thereof upon plane
of line 9 9, Fw’ 7. Fig. 10 1s a vertical lon-

- oitudinal section taken upon plane of line
10 10, Fig. 1, looking toward the opposite

side of the machine and incdicating the posi-
tion of the paper just prior to the shttmﬁ' ity
eration.

In the drawings, A represents the station-
ary tramework of & folding-machine of well-

known construction.
B is the folding-blade, attached to bent arms

Fig. 5 1s a view like unto Fig. 3, illus-
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B" B', rigidly secured to the rock-shaft C,
mounted in suitable beari ings in the side frame
A of the machine.

D D are the folding-rollers, to which the
paper P is delivered by the folding-blade B
in the usual manner, these parts being actuated
and timed, as heretofore, by gearing. (Omit-
ted from the drawings as superfluous and for
the sake of rencering the new parts more con-
spicuous.)

E is a cam-shaft mounted in suitable beaxr-
ings on the side members of the frame A and
rotated continuously by means of -a gear &,
rigidly secured to it and borrowing motion
from the train of gearing by which the older
parts of the machme are qetuated

F and G are rock-shafts mounted upon and
between standards integral with the side mem-
bers of the frame A or other stationary parts
ot the apparatus.

Secured rigidly to the rock-shaft (= are arms
g, which are pivotally connected by links ¢’

with a cross-bar H, preferably, though not

necessarily, made of angle-iron. To this cross-
bar H are secured the slitting-teeth S. Sus-
pended upon the cross-head H by means of
rods /4 1sa presser foot-plate I, between which
and the cross-head H are interposed springs
A, which tend constantly to force the presser
foot-plate 1 downward away from the cross-
head. The presser foot-plate I is formed with
a series of slots 7 7, coinciding with the slit-
ting-tecth S, so that the latter may pass freely
thr ouoh the plate I.

Held in alinement with but not attached di-
rectly to the cross-head H and presser foot-
plate I is the rest-plate J, nrovided with up-
right Studs 7, which pass through guide-holes
7 and 7 in the cross-head H and presser toot-
plate I, respectively. The rest-plate J is also
formed with a series of slots 7', coinciding with
the slots » in the presser tfoot-plate I and for
a like purpose. The rest-plate J i1s secured
to slide-rods Ik X, supported in guideways £ 4
on the side members of the frame A or other
stationary parts of the machine. These slide-
rods IX I are pivotally connected by means

of links ¢ / with rock-levers L L, secured rig-

idly to the rock-shatt F.

M 1s the folder bed or table, formed with the
folding-slot 77, through which the folding-
blade B carries the paper to the folding-roll-
ers D D.

At each end of the rock-shatt (z is secured
a rocker-arm ¢°, preferably provided with an
antifriction - roller ¢° for engagement with
what may be designated as the “"slitter-cams”
¢ ¢, secured to opposite ends of the cam-shatt
E, the eccentric portions ¢ ¢ ot which indi-
rectly cause the depression of the slitter-teeth
S, as hereinatter set forth. The engagement
of the rollers ¢° ¢ with the cams ¢ ¢ is insured
by means of the pressure of springs P’ P, act-

ing against arms g, rigidly attached to the |

rock-shaft (r, as indicated in Fig. 10.

the form of V-shaped tee
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The rock-shaft F is rocked through the me-
dium of cams ¢’ ¢, secured to the cam—shatt
K near each extremity thereof, said cams ¢ ¢’
acting upon antitriction-rollers » n, mounted
upon cam-links N N, the upper ends of which
are pivotally connected to the rock-lever arms
£ £, while their lower bifurcated ends strad-
dle the cam-shaft E, as will be seen by refer-
ence to Figs. 2 and 4. In order to insure the
engag ement of the rollers 7 2 with the cams
Jd' ', springs P P are so arranged as to tend
constqntl;y to rock the lever-arms F f down-
ward.
of rods R R, pivotally connected to the levers
1L, Liat one end and passing through stationary

This may be accomplished by means
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abutments»»at the other,carrying the springs

P” P”, interposed between said levers L Liand

said abutments » . 1t1s obvious that the en-

gagement of the 1011@15 ¢° and 7 with their
1egpectwe cams ¢ ¢ may be accomplished in
various ways, and we do not restrict ourselves
to the identical means shown. In fact, even
the means employed for effecting the thrust
and retraction of the slittinge- teeth as well as
the means for effecting the advance and with-
drawal of the cross- he.‘l.d upon which said slit-
ting-teeth are mounted, are of secondary 1n-
portance so long as the results herein speci-
fied are attained —namely, the advance and re-
treat of the slitting mecham%m and the slit-
ting of the paper on the line of fold and par-
allel to the folding mechanism.

It is obvious that various forms and ar-
rangements of slitting-teeth may be used with
substantially like results, although we prefer
h shown herein,
especially when the latter is made elliptical
1in cross-section, as illustrated in Figs. 7 and 8,

in which form it is least calculated to disturb

or breal the fiber of the paper. In thiscon-
nection it must be noted that the adjustment
of the stroke of the slitting-teeth 1s of 1m-
portance in regulating the length of slit, and
consequently the width of the uncut paper
between the slits. This adjustment may un-
questionably be effected by means of me-
chanical cxpedients other than those shown
herein by way of practical

illustration, 1n
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which the rock-lever arms ¢° are held rigidly

on the shaft G by means of set-screws ¢ ¢,
mounted upon heads ¢* ¢*, rigidly secured to

115

the shaft (&, the arms ¢° ¢ themselves not

by qd]ustmo the position of the arms ¢° g
by means of the set-screws ¢ ¢ with rela-
tion to the rocker-arms g ¢ upon the shatt (x
it is apparent that the downwar d thrust of the
slitting-teeth may be set to ef
deelee of penetration of the paper.

The parts are so timed with relation to each
other that as the sheet or layer of paper P

enters the machine and passes between the

rest-plate J and presser. foot-plate 1 to stop
with its inner or forward edge against the

coage T the slitter-cams e ¢ depx ess the arms

fect any desired -

being directly secured to the shatt (. Thus |
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g° ¢°, thereby rocking the shaft G and de-
pressing the arm g. As a result, the links

¢ ¢ depress the cross-head H. Asthecross-

head descends the presser foot-plate 1 en-
counters and rests upon the top of the paper
P, the continued descent of the cross-head

compressing the springs A" and causing them

to exerttheir pressure against the said presser
foot-plate, so that the latter holds the paper
P firmly down upon the rest-plate J, as in-
dicated in ¥ig. 10, thus sustaining the paper
acainst the action of the slitting-teeth S. 1t
is to be noted in this connection that the plates
I and J extend out beyond or in front of the
teeth S, said plates being formed with the
slots 7 and 7' to allow the points of the teeth
to pass downward, so that the paper 1s sup-
ported and held taut on all sides. As a con-
sequence, the slitting-knives make clean cuts
and cannot bend or distort the paper on the
line of fold.

During the latter part of the above opera-
tion the cross-head H has of course reached
its forward position, as shown in Fiﬂ' 10, and
(by reason of the action of the cam ¢" herem—
after set forth) with the slots ¢ and j in the
plates I and J, together with the slitting-teeth
S, in line Vertically with the folding-slotmin
the folder bed or table M.

- We have thus far deseribed the action ot
the inclined surface ¢° of the cams ¢ upon the
rollers ¢°.
and the inclined surface ¢’ comes in contact
with the roller ¢°, being held thereto by the
spring P’ acting through the rocker-lever
and arms ¢°, the cross-head H rises, with-
drawing the slitting-teeth S from the paper
P: but the springs A" hold the presser foot-
plate I down against the paper until the slit-
ting-teeth S havecleared the latter, thus strip-
ping the paper from said teeth. The con-
tinuned elevation of the cross-head H under
the action of the spring P’ and cam ¢ finally
raises the presser ioot—platel from the paper
P, relieving 1t from pressure.

During the raising of the cross-head, as
above set forth, the cams ¢’, acting through
the medium of the rollers »n, links N, arms f;
rock-shaft F, levers I, links 7 /, and slide-
rods K, have withdrawn the cross-head H and
plates 1 and J from the folding-slot 7 1n the
folder-table M, as shown in Figs. 4 and 5,
when the folding-blade B descends upon the
paper along the line of fold preseribed by the
slits just formed and carries the paper down
to the folding-rollers D D, as heretoiore,
when the whole operation 1s repeated upon
the next feed of paper introduced.

It is to be understood that the cams, levers,
&e., shown in Figs. 1, 2. 4, 6, and 10 of the
dra,wmo*s are duphcated upon the opposite
side ‘of the machine.

Our invention is differentiated from the
prior state of the art aside from the special
combination and arrangement of parts de-

As the apex of the cam 1s passed

seribed in olving effect to the same bjf the fol-.

lowing new and important features—namely,
the paper is slitted in a line parallel to the

folding-blade and just prior to its descent of
.the latter, and this prescribed .line of fold is

70

slitted while the paper is at rest and held

firmly in register.
is automatically stripped from the slitting-
teeth, which latter may be adjusted to make
slits of various lengths, as desired. All this
we accomplish by providing for the advance
of the slitting mechanism to the line of fold
and its retreat therefrom prior to the descent
of the folding-blade.

The advantaﬁes of slitting the prescribed
line of fold in the paper while the latter is
held firmly in register just prior to the de-
scent of the folding-blade are obvious, since
the paper is not moved from register until
carried down to the folding-rollers by the
folding-blade. Heretofore the designed line
of fold was perforated during a preceding
folding operation, and the paper had to be re-
fed to the folding-blade with all the chances
of lack of perfect alinement.

What we claim as our invention, and desn e
to secure by Letters Patent, 1s—

1. In paper-folding apparatus, the combi-
nation with the folding blade, and rollers, of
vertically - reciprocatory slitting mechanism
independent of the folding-blade, guides for
said slitting mechanism, and oppositely-dis-
posed means for operating the tfolding-blade
and slitting mechanism at different times.

9. In paper-folding apparatus, the combi-
nation with the folding blade and rollers, of
vertically - reciprocatory slitting devices,
ouides therefor, said slitting mechanism be-
ing mdependent and separ ated from the fold-

1n0'-blade and movable at a different time, a

qhaft and means common to said shaft for op-
erating the folding-blade a,nd slitter, -as set

forth.

3. In paper-folding apparatus the combi-

nation with the folding blade and rollers ot a
series of V-shaped slitting—teeth- which are
elliptical in cross-section, said teeth being ar-
ranged parallel to said foldmo‘ mechamsm anc

means for actuating the same Whel eby the pa- -

per 1s partially severed without injury to its

fiber along the line of fold substantially as set
forth |

4. In paper-folding apparatus, the combi-

nation with the folding blade and rollers, of
a series of slitting-teeth arranged in several
oroups parallel to ‘the said fO]dlllC" mechanism,
and means for actuating the same whereby
the paper is partly severed along the line of
fold by the formation of several series of ad-
joining slits, the series being divided by in-
tervening spaces of paper of greater width
than the width of paper left between the ad-
joining slits in each series of perforations, for
the purpose set forth.

5. In paper-folding apparatus, the combi-

Furthermore, the paper
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nation with the folding-blade and folding-roll- _

ers of a series of slitting-teeth which are ellip-
tical 1n cross-section, saild elliptical teeth be-
ing arranged parallel to said folding mechan-
ism, and means for actuating the same where-
by the paper 1s partially severed without in-
jury to its fiber along the line of fold for the
purpose set forth.

6. In paper-folding apparatus, the combi-
nation with the folding blade and rollers, of
paper-slitting mechanism arranged substan-
tially parallel to said folding mechanism and
independent of the foldmﬂ'-blade to move in
a plane parallel therewith and in advance
thereof, means for actuating the same, means
for supporting the paper a.gainst the action
of said slitting mechanism, and means for ad-
justing said slitting mechanism, with relation
to said means of support for the paper,where-
by the length of the slits formed in the paper
may be varied substantially as set forth.

7. In paper-folding apparatus, the combi-
nation with the folding blade and roller, of a
series of slitting-teeth arranged substantially
parallel to said folding mechanism and inde-
pendent of the folding-blade to move in a
plane parallel therewith and in advance there-
of, means for actuating the said seriesof slit-
ting-teeth, means for supporting the paper
against the action of said series of slitting-
teeth and means for adjusting said slitting-
teeth with relation to said support for the
paper, whereby the length of the slits formed
in the paper may be varied, substantially as
set forth.

8. In paper-folding apparatus the combi-
nation with the folding blade and rollers, of
a series of V-shaped slitting—-teeth elliptical
in cross-section, arranged substantially paral-
lel to said folding mechanism means for actu-
ating saild V-shaped slitting-teeth, means for
supporting the paper against the action of
saicdl V-shaped slitting-teeth and means for ad-
justing the said V-shaped slitting-teeth with
relation to said support for the paper, where-
by the length of the slits formed by said V-
shaped slitting-teeth may be varied, substan-
tially as set forth.

751,185

9. In paper-folding apparatus, the combi-
nation with the folding blade and rollers, of
slitting-teeth S, cross-head H, links ¢/, arms
g, rock-lever G, flanged heads ¢*, secured
thereto, the set-nuts ¢', ¢, on said heads ¢*,
and the levers ¢°, and bearing-rollers ¢°, to-
gether with the cams ¢, upon the shatt E, the
whole arranged and operating substantially
as and for the purpose set forth.

10. In paper-folding apparatus, the combi-

nation with the folding blade and rollers, of

the cross-head H and slitting-teeth S, of the
presser-plate I, and springs A', together with
means for operating the cross-head H, sub-
stantially as and for the purpose set forth.

11. In paper-folding apparatus, the combi-
nation with the folding blade and rollers, of
the cross-head H and slitting-teeth S, of the
presser-plate I, springs /4., and rest-plate J,
for the purpose and Substantla,lly in the man-
net set torth.

12. In paper-folding apparatus, the combi-
nation with the folding blade and rollers ot
the cross-head H, and slitting-teeth S, of the
presser-plate I, formed with the slots 2, and
the springs A, for the purpose set forth.

13. In paper-tolding apparatus, the combi-
nation with the folding blade and rollers, of
the cross-head H, slitting-teeth S, presser-
plate I, formed with the slots z, the springs
/z, and the rest-plate J, formed with the slots
7, "for the purpose set forth.

14. In paper-folding apparatus, the combi-
nation with the toldma' blacle and rollers, of
the cam-shaft K, and camse, ¢, rock-shaft G,
and arms ¢, ¢°, links ¢, cross-head H, and

slitting-teeth S, the links N and 1., rock-shaft 8

F, and arms £, links /, slide-rods K, cross-
head H, slitting-teeth S, presser-plate I, rest-
plate J, the whole arranged and operating
substantially in the manner and for the pur-
pose described.

WILLIAM ALLAN LA SOR.
CHARLES M. SMITH.

Witnesses:
D. W. GARDNER,
Franx H. RoacH.
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