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UNITED STATES

PATENT OFFICE

WILLIAM H. CANNARD, OF GREEN BAY, WISCONSIN

WEB CUTTING AND FEEDING MECHANISM

" Application ﬂled.litareh 81, 1926, Serial No. 98,786.

This invention relates generally to web cut-
ting and feeding mechanism and, more par-
ticularly, to a machinefor drawing a web
of paper, metal, fabric, or the like material

. § from a source of supply, either partially or
- completely severing the web into sheets; and
subsequently feeding the sheets from the ma-
chine, The invention, while unrestricted in
its scope or application, is especially adapted
10 for use in conjunction with sheet-folding or
interfolding deyices, as disclosed, for in-
stance, in my United States Patents Nos.
1,561,807 and 1,561,908, issued November 17,
1925, to William H. Cannard and Glenn A.
.15 Shaffer, wherein jt is essential that either
partially or completely severed sheets, uni-
form as to size, be fed to the interfolding

. rolls in a regular, predetermined sequence.

The primary object of this invention is to -

20 provide a machine of this character which is
extremely simple of construction, and is ca-
. pable of severing a web into sheets and feed-

ing the sheets from the machine at practically .

unlimited speed.
25
provision of a web-cutting and feeding
mechanism wherein the cutting instrumen-
talities are so arranged and cooperate in such
a manner as to render them self-sharpening.
20 A still further object of the invention is
the provision of a device of this character
which-may be quickly and easily associated
with an interfolding machine so that certain

of its parts are driven thereby to insure

35 feeding of the sheets to the interfolding ma-
chine in the required sequence and at the
proper speed, S . -

My inventiye-concept further contemplates
the provision of novel means for intermit-

-40 tently. subjecting 4 web or sheets of ma-
terial to the effect of a partial vacuum within

- g plurality of rolls to insure accurate feed--

Sing
the rolls. . )
48 With these and other objects in view, as

of the web or sheets between and about

- will become apparent as the description pro- -

- ceeds, the invention consists of the novel
fentures of construction, combinations of ele-
. ments, and artangements of parts herein-
80 ‘after to be fully described and claimed. - -

A further object of the invention_is the -

A full and complete understanding of the
invention may be obtained from a consider-
ation of the following detailed description,
taken in conjunction with the accompanying
drawings forming a part of the disclosure; g5
it being understood, however, that the draw-
ing is, and is intended to be, merely illus-
trative of ‘a single practical form of the in-
vention and that the latter may be changed
or modified so long as such changes and modi- a0
fications mark no material departure from
the salient features of the invention as point-
ed out in the claims. ~ .

. In these drawings: -

Figure 1 is a view in end elevation illus- 65
trating a cutting and feeding mechanism em--
bodying certain features of my invention op-

eratively associated with a sheet-interfolding

machine; :
Figure 2 is a view, slightly enlarged and 70

‘in vertical section, of a portion of the strue-

ture shown in Fig. 1

Figure 3 is a view in side elevation of one
of the sheet feeding and cutting units shown
in-Fig. 1 as viewed when locking to the left 78
from between the two units there shown,
th(ii connecting webs being shown in section
an - ' \

Figure 4 is an enlarged, fragmentary de- .
tail view in section, taken on the line 4—4 s¢
of Fig. 2, and illustrating the mounting of
the feeding rolls and the instrumentalities
for creating a partial vacuum therein, ‘

In the accompanying drawings, I have :
illustrated my invention in‘the form of g 86
duplex web feeding and cutting instrumen-
tality, designated generally as 1, operatively
associated with a pair ofv coacting folding
or interfolding drums 2 and 3 of a web-fold-
ing mechanism 4 -so as to be driven thereby 90
to draw a pair of webs 5 and 6 from supply
rolls (not shown) to cut these webs into par-
tially or wholly cut sheets 7 and to feed these
sheets to the associated folding drums in pre-

‘determined sequence. as required by the lat- 95

ter.. It is to be understood, however, that

one only of the cutting and feeding units

8 may be employed either with the type of
folding mechanism shown or with any other
form of sheet converting or handling mech- 100
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anism, and in case the cut sheets themselves,
without further folding or converting, con-
stitute the required product, any desired sheet
stacking or receiving miechanism may be
directly associated with the unit 8 or with
the complete duplex cutting and feeding in-
strumentality 1.

Asshown, a pair of frame members 9, made
fast as at/10 to opposite ends of the frame 11
of the converting machine 4, serve to support
all of the cutting and feeding instrumentali-
ties of both units 8 in operative position both
with respect to each other and to the rolls 2
and 3.

Each unit 8 preferably includes a web-
feeding roll 12 rotatably mounted on anti-
friction bearings 13 intérmediate the franie
members 9 in longitudinal alinement with
and in coacting relation to one of the rolls of
the web-converting machine. As shown, the
ball-bearing units 18 upon which roll 19 re-
volves are disposed within the ends of the roll
and are mounted upon the reduced ends 14 of
short shafts 15 which extend through the re-
spective frame members 9 and are longitudi-
nally adjustable therein. Machine screws
16, threaded into the frame members 9 and
having enlarged cylindrical heads 17 which
engage in transverse concave recesses 18 in
the fespective shafts 15, are provided to per-
mit the shafts to be easily moved to and re-
tained in different positions with respect to
the frame members.” For instance, to remove
the roll 12 from the machine, it is only neces-
sary to rotate one or both of the screws 16—
either by hand or by means of a pin or the like
inserted in turn in the holes 19 and employed
as a lever—until the distance between the
adjacent ends of the alined shafts 15 isgreater
than the length of the roll. :

Obliquely above roll 12, in coactive relation
thereto and in longitudinal alinement there-
with, is mounted, in a like manner, a web
feeding and . cutter carrying roll 20. As
shown, this roll is longitudinally slotted, as
at 21, to receive an elongated cufter blade 22
which is adjustably maintained in fixed posi-
tion therein with ifs edge 23 extending radial-
ly past the periphery of the roll, by means of
a plurality of set screws 24 countersunk in
the roll with their inner ends bearing upon
the side of the blade.

A third web-feeding roll 25, which is pref-
erably provided with an outer covering 26
of rubber, felt, or the like material in order
pull roll, is
mounted at the side of but somewhat above
and in coacting relation to roll 20 in a manner
ssimilar to the mounting of the rolls 12 and 20
(best shown in Fig. 4) except that the adjust-

" ing screws 16 are dispensed with and the ends

85

of its supporting shafts 15 are non-rotatably
but movably mounted between the spaced

arms 27 of the bifurcated portions 28 of the

respective frame members 9. Asg shown, the
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inner end 29 of an adjusting bolt 30 having
threaded connection with - and assing
through a crosspiece 31 fast to and joining
the arms 27, fits within and bears upon one
end of an expansion spring 32, the other end
of which bears upon a flattened surface 33 on

" the shaft 15.

In order that the rolls 12,22 and 25 may be
rotated at a peripheral speed equal to that of
the folding rolls 2 and 3, a pinion 84 of the
desired size and having the required number
of teeth is made fast to the roll 12 in such posi-
tion as to mesh with and be driven by a driv-
ing gear 35 for the associated converting-
machine roll. Similar pinions 36 and 37 are
provided on the respective rolls 22 and 25, and
the pinion 36 meshes with both pinions 34 and
87 so that upon rotation of the intergeared
rolls 2 and 3, the several web-feeding rolls
are driven each in a direction opposite to the
adjacent roll and a web threaded there-
between will be fed to the converting ma-
chine as desired. It is to be observed that
recesses 38 and 39 are provided on the respec-
tive rolls 25 and 12 to accommodate the blade
edge 23, which projects from roll 20, as the
several rolls coact in the web-feeding opera-
tion.

A knife or cutter roll 40, which is prefera-
bly milled out spirally and longitudinally, as
at 41, and then hardened and ground to pro-
duce a series of parallel cutting edges, knives
or cutters 42, is fast centrally to a shaft 43
having bearing in a pair of bearing-blocks 44
adjustably mounted between spaced arms 45
of the bifurcated portions 46 of the respective
frame members 9. As shown, each bearing-
block 44 has an integral upwardly extending
threaded bolt 47 which passes centrally
through a crosspiece 48 fast to and connect-
ing the ends of the spaced arms 45 of one
of the pedestals or bifurcated portions 46.
A pair of nuts 49 and 50 disposed, respec-
tively, above and below the cross-piece 48 on
the bolt 47 serve to lock the bearing blocks
and, consequently, the roll 40 in adjusted posi-
tions with respect to the roll 20 over which it
is disposed and with which it coacts in the
cutting operation.

As shown, the converting-machine 4 is
driven from any desired source of power (not
shown) by means of a belt 51, which passes
over a pulley 52 which is fixed with respect
to the roll 2 and gear 85 thereon. This gear
85 drives gear 85 on roll 3 and the two gears
35 mesh with and drive the pinions 84 of the
respective units 8. The cutting rolls 40,
which are required to rotate at comparative-
ly high speed, are driven from a source of
power (mot shown) by means of a belt 53
passing over a pulley 54 fast to the shaft 43
of one of the rolls 40, the roll 40 of the other
unit being driven by a crossed belt 55 passing
over pulleys 56 fast on the shafts 43 of the
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respective rolls 40 intermediate the frame
members 9.

. Means are provided for insuring the prop-
er feeding of the partially or completely sev-
ered sheets, as the case may be, from roll 20
to the interfolding rolls 2 and 8. Preferably
and as shown, these means comprise instru-
mentalities for continuously maintaining a
partial vacuum within the rolls 20 and 12 and
for rendering this partial vacuum intermit-
tently effective upon the sheets to hold them
in contact with their carrier roll. Asshown,

‘the rolls 20 and 12 are hollow, are open at one
end only, and are each provided with a longi-
tudinally extending line of perforations, 57
extending from the interior to the exterior
surface of the rolls.. The shafts 15 commu-
nicating with the open ends of the rolls 20
and 12 are also hollow and have connected to
their outer free ends hose or pipe lines 58
which connect to a vacuum.pump or the like
suction-producing device (not shown). A
segment 59 is disposed within each of the
rolls 20 and 12 and is maintained in fixed peo-
sition, in this instance, by means of project-
ing lugs 60 which extend and fit into corre-
sponding cut-out 61 in the ends of the shafts
15, These seginents conform in contour to
the inner surface of the rolls against which
they are disposed, and each one serves as a
valve to maintain all of the holes 57 of one
of the rolls closed for a little over half of
each revolution thereof, the partial vacuum
_in the roll being effective throughout the re-
mainder of the revolution to draw and hold
the cut sheet to the surface of the roll. -
From an observation of the right-hand

unit 8 of Fig. 2, it will be perceived that the

40

ports 57 of roll 20 are disposed adjacent the
cutter-blade 22, and the valve 59 is so dis-

~posed within the roll that the partial vac-

45

uum therein becomes effective upon the web

. just before the cutting thereof and directly

in rear of the line of severance in the web
produced by the coaction of the knives 42 of
the rapidly revelving cutter roll 40 with ’_che
relatively stationary blade 22. The rotation
of the rolls 20 and 12 is so correlated that
the lines of ports 57 of the respective rolls ar-
rive at the bight therebetween coincidentally.
At this point in the cycle, the ports 57 of roll
20 are moving under the valve 59 in the lat-
ter and by reason of the location of the valve
59 in roll 12, the ports 57 in this roll are mov-

ing off, of the valve 59 therein. The lead-

ing end of the severed sheet 7 is thus held
against roll 12 until it reaches the bight be-
tween rolls 12 and 3, at which point the ports
57 in roll 12 again move under the valve 59
therein and the sheet is carried forward by

" the roll 3.

5 pull rolls 25 of the

In the operation of the structure, as shown,
the webs 5 and 6 aré drawn from supply rolls
{not shown) by the felt or rubber covered
respective units 8 and are

¥ .

3

fed thereby to the feeding and cutter carry-

ing rolls 20. By reason of the partial vac- .

uum within the rolls 20, the webs are forced
tightly against the surface thereof adjacent

the projecting cutter-blades 22 and a clean, 0

shear cut of the web, by the interaction of
a plurality of the rapidly moving spiral
knives 42 with each of the blades 22, is in-
sured. The several leading ends of the cut
sheets are still held to these rolls during their
continued travel until they come into contact
with the transfer rolls 12 on a center line,
whereupon the ports of the cutter-carrying
rolls are closed, those of the transfer rolls are
opened, and the sheets are thus carried by the
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latter to the respective rolls 2 and 8. The"

cutter-carrying rolls of the two units are so
arranged that when the blade of one of them
is coacting with the associated cutter roll, the.
blade of the other is disposed away from its
cutter roll and diametrically opposite there-
to in order that the sheets of the two webs &
and 6 may be fed to the converting-machine
alternately, that is, with the leading end of
each sheet of one web midway between the

.ends of a sheet of the other web.

The knife or cutter rolls 40 are preferably
of very hard material, while the blades 22
carried by the rolls 20 are of softer material.
The contact of several of the hardened knives
42 of the swiftly moving rolls 40 with the

.cutter-blades 22 ‘upon each revolution of the
‘rolls 20 maintains the blades 22 and, to a lesser

degree, the knives 42, in a sharpened condi-

tion, and they may therefore be said to be

self-sharpening in the sense that no sharp-
ening operation need be performed upon
them other than that resulting from the nor-
mal operation of the apparatus. .

What I claim is: ’ .

“1. A web feeding and cutting machine
comprising a supporting frame; a plurality
uf web-feeding rolls mounted thereon in co-
acting relation; a cutter-blade carried by and
extending past the periphery of one of the
web-feeding rolls; a cutter roll, having a
plurality of longitudinally and spirally ex-
tending knives, mounted for coaction with
said cutter-blade; and means for driving the
feeding rolls and the cutter roll.

2. A web feeding and cutting machine in-
cluding a frame; a plurality of intergeared
coacting web-feeding rolls mounted thereon
a cutter-blade extending radially past the
periphery of one of the rolls; a cutter roll,
having a plurality of longitudinally and
spirally extending knives, mounted in coact-
ing relation to said cutter-blade; and means

for driving the web-feeding rolls and said

cutter rolls at relatively different speeds.

3. A web feeding and cutting machine in-
c uding a frame; & web-feeding roll mounted
thereon and having a cutter-blade extending
radially therefrom; a cutter roll, having a
spirally and longitudinally extending knife
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_thereon, mounted in coacting relation to said

cutter-blade; and means for rotating said
rolls at relatively different speeds.

4. A web feeding and cutting machine in-
cluding a frame; a web-feeding roll mount-
ed thereon and having a cutter-blade extend-
ing radially therefrom; a cutter roll, having
a plurality of spirally and longitudinally ex-

“tending knives thereon, mounted in coacting

19

20

30

relation to said cutter-blade; and means for

rotating said rolls at relatively different

speeds. : ; _
5. A web feeding and cutting machine in-

cluding a frame; a plurality of web-feeding

rol:s mounted in coacting relation thereon; a
longitudinally and spirally milled cutter roll
mounted in longitudinal alinement with the
web-feeding rolls; means for driving all of
said rolls; and means extending from one of
the web-feeding rolls for coaction with the
cutter ro’l to transversely sever a web being
fed by the web-feeding rolls once upon each
revolution of the web-feeding rolls.

6. A web feeding and cutting machine
comprising a frame; a felted pull roll, a cut-
ter-carrying roll, a transfer roll and a cutter
ro] carried thereby; means for rotating the
pull roll, cutter-carrying roll and transfer
roll to convey a web through the machine;
means for rotating the cutter roll at a rela-
tively higher speed; and coacting means on
the cutter and cutter-carrying rolls for trans-

verse'y severing the web into sheets in transit.

35
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7. A web feeding and cutting machine
comprising a supporting frame; a plurality
of web-feeding rolls journaled in coacting re-
lation therein ; means for driving the rolls to
feed a web through the machine; a cutter-
blade-extending radially from one of the web-
feeding rolls; and means mounted adjacent
the web-feeding rolls for coaction with the
cuttér-blade to transversely sever the web
upon each revolution of the cutter-carrying

-roll.

8. A web feeding and cutting machine
comprising a supporting frame; a plurality
of web-feeding rolls mounted thereon in co.
acting relation; a cutter-blade carried by and
extending past the periphery of, one of the
web-feeding rolls: a cutter ro'l, having a plu-
rality of longitudinally and spirally extend-
ing knives, mounted for coaction with said
cutter-hlade; and means for driving the feed-

ing rolls and the cutter roll; one of said web-

feeding rolls having a longitudinal groove
to receive the cutter-blade.

9. A web feeding and cutting machine com-
prising a supporting frame; a plurality of
web-feeding rolls mounted in coacting rela-
tion thereon; a cutter roll operatively mount-
ed adjacent one of the web-feeding rolls;

- means for rotating the web-feeding rolls and

the cutter roll at relatively different speeds;
and coacting means on the cutter roll and the
web-feeding roll adjacent thereto for trans-

1,788,354

versely severing a web fed through the ma-
chine upon each revolution of the web-feedin g
rolls; certain of said rolls being provided with
means for insuring the feeding of the result-
ing cut sheets through the machine as though
the web had been uncut.

10. In a web feeding and cutting machine,
a frame, a plurality of rolls mounted in co-
acting relation thereon, means for rotating
the rolls to feed a web through the machine,
a cutter bar carried by one of =aid rolls, and a
cutting instrumentality operatively mounted
adjacent said roll for coaction with the cutter
blade to transversely sever the web periodi-
cally as it is advanced, certain of the rolls
being provided with means whereby the re-
sulting cut sheets are feed through the ma-
chine in sequence as though the web had not
been severed.

11. A web feeding and cutting machine
comprising a frame; a plurality of rolls
mounted in coacting relation thereon; means
for . rotating the rolls to feed a web through
the machine; a cutter-blade carried by one of
the rolls; means mounted adjacent the blade-
carrying roll for coaction with the cutter-
blade to transversely sever the web; and
means associated with the blade-carrying roll
whereby the leading end of the severed web
is held with pressure against the blade-carry-
ing roll until it is carried by rotation of the
rolls between the blade-carrying roll and an
adjacent roll. ,

12. A web feeding and cutting machine
comprising a frame; a plurality of rolls
mounted in coacting relation thereon; means
forrotating the rolls to feed a web through the
machine; a cutter-blade carried by one of the
rolls; means mounted adjacent the blade-
carrying roll for coaction with the cutter-
blade to transversely sever the web; and
means associated with certain of the rolls
whereby the leading end of the severed weh
is in turn held by pressure to and carried for-
ward by said rolls.

18. In combination with a web-converting
machine including a supporting frame, a pair
of intergeared carrier drums, and means for
driving the drums; an auxiliary frame fast
to the converting-machine frame, a plurality
of web-feeding rolls mounted in coacting rela-
tion on the auxiliary frame, means whereby
the feeding-rolls are driven from the con-
verting-machine, a cutter-blade extending ra-
dially from one of the feeding-rolls, a spiral-
ly milled cutter roll mounted on the auxiliary
frame in coacting relation to the cutter-blade,
and means for rotating the cutter roll at a
higher speed than that of the feeding rolls
whereby a clean transverse shearing of the
web results each time the cutter-blade comes
into coactive relation to the cutter roll.

14. In combination with a web-converting
machine including a supporting frame, a pair
of intergeared carrier drums, and means for
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driving the drums; an auxiliary frame fast
to the converting-machine frame, a plurality
of web-feeding rolls mounted in coacting rela-
tion on the auxiliary frame, means whereby
the feeding-rolls are driven from the conver.-
ing-machine, a cutter-blade extending radial-

. 1y from one of the feeding-rolls, a spirally
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‘milled cutter roll mounted on the auxiliary

irame in coacting relation to the cutter-blade,
means for rotating the cutter roll at a higher
speed than that of the feeding rolls whereby
a clean transverse shearing of the web results
each time the cutter-blade comes into coactive
relation to the cutter roll, and means asso-
ciated with certain of the web-feeding rolls
whereby the resulting cut sheets are positively
fed about these rolls and to the web-convert-
ing machine. ‘ :

15. In combination with a web-converting
machine including a supporting frame, a pair
of intergeared carrier drums and means for
driving the drums; an auxiliary frame fast
to the converting-machine frame; a plurality
of web-feeding and cutting units carried by
the auxiliary frame; each unit comprising a
plurality of intergeared web-feeding rolls;
means for driving them from the converting-
machine; a spirally milled cutter roll rotat-
ably mounted on the frame; means for rotat-
ing the cutter roll at greater speed than that
of the feeding-rolls; means carried by one of
the feeding-rolls for periodic coaction with
the cutter roll to transversely sever a web
being fed through the unit; and means asso-
ciated with certain of the feeding-rolls where-
by the resulting cut sheets are positively fed
about said rolls and to the converting-ma-
chine, .

16. In combination with a web-converting
machine including a supporting frame, a pair
of intergeared carrier drums and means for
driving the drums; an auxiliary frame fast
to the converting-machine frame; a plurality
of web-feeding and cutting units carried by
the auxiliary frame; each unit comprising a
plurality of intergeared web-feeding rolls;
means for driving them from the converting-
machine; a spirally milled cutter roll rotat-
ably mounted on the frame; means for rotat-
ing the cutter roll at greater speed than that
of the feeding-rolls; means carried by one of
the feeding-rolls for periodic coaction with
the cutter roll to transversely sever a web
being fed through the unit; and means asso-

; ciated with certain of the feeding-rolls where--

by the resulting cut sheets are positively fed
about said rolls and to the converting-ma-
chine; the action of said units being so corre-
lated that the sheets are fed to the converting-
machine in predetermined sequence. ,
17. In combination with a web-converting
machine including a supporting frame, a pair
of intergeared carrier drums and means for
driving the drums; an auxiliary frame fast
to the converting-machine frame; a plurality

5

of web-feeding and cutting units carried by
the auxiliary frame; each unit comprising a
plurality of intergeared web-feeding rolls;
means for driving them from the converting-
machine; a spirally milled cutter roll rotat-
ably mounted on the frame; means for rotat-
ing the cutter roll at greater speed than that
of the feeding-rolls; means carried by one of
the feeding-rolls for periodic coaction with
the cutter roll to transversely sever a web
being fed through the unit; and means asso-
ciated with certain of the feeding-rolls where-
by the resulting cut sheets are positively fed
about said rolls and to the converting-ma-
chine; the action of said units being so corre-
lated that the sheets are fed to the converting-
machine in sequence with the leading ends of
sheets from one unit disposed centrally be-
tween the ends of the sheets from the other

unit.

In testimony whereof I affix my signature.
WILLIAM H. CANNARD.
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