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This invention relates to a cutting ma- .

chine, and more particularly to a machine
for cutting sheet-like material. -

The present invention is particularly
adaptable for employment in that type of
machine used for severing thin webs.
the severing of very thin sheets of material
such as regenerated rcellulose, sometimes
known by the trade-mark name as “Cello-

phane”; there is a tendency for these sheets

to be ruffled in their passage from the feed-

ing means to the field of action of the cut-.

ting means. The passage of these sheets to-
the severing means through the instrumen-
tality of guiding means must be accordingly
accomplished with very little resistarce in
order to obviate the tendency of these sheets
to curl and consequently jam in said guiding
means. ' ' '

The present invention accordingly pro-
vides new and improved means for guiding
a web-like material in its passage from the
feeding means to the field of action of the
severing means so that said - material is
neither ruffled nor curled. '

The invention further provides new and
improved, means for gripping those portions
of a sheet adjacent the field of action of the
severing means whereby a clean-cut sever-
ance of said sheet is effected: -

In accordance with a concrete exemplifica-
tion of the present invention, a plurality of
strand-like guide elements are longitudinal-
ly disposed between the feeding means and
cutting means of the machine. These ele-
ments are positioned on both sides of the
plane of travel of the web-like material and
are preferably arranged to effect a staggered
relationship with respect to the opposite
sides of said line of travel. A gripping
plate is also provided which intermittently
cooperates with the guide elements .on one
side of the web-like material to grip said
material adjacent the field of action of the
severing means.

It should be noted that through:the in-
strumentality -of the. present invention, a
very simple and effective means is provided
for guiding with a minimum amount of
resistance a sheet-like material. Also, by

In-
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providing strand-like elements, the gripping
plate effects a more intimate gripping con-
tact due to the capacity of the oppositely
disposed guide elements to flex into con-
forming relationship with said plate.

The invention also consists in certain new
and original features of construction and
combinations of parts hereinafter set forth
and claimed. ,

Although the novel features which are
believed to be characteristic of this inven-
tion will be particularly pointed out in the
claims appended hereto, the invention it-
self, as to its objects and advantages, the
mode of its operation and the manner of
its organization may be better understood
by referring to the following description
taken in connection with the accompanying
drawings forming-a part thereof, in  which:

Figure 1 is a side elevation partly in sec-
tion of the assembled machine.

Figure 2 is a front elevation partly in sec-

tion of the assembled machine.

Figure 3 is a sectional plan taken on line
3—3 of Figure 2 showing the cutters in
open position. _

Figure 4 is a section taken on line 4—4 of
Figure 3. :

Figure 5 is a partial section taken on line
5—5 of Figure 2. ' S

Figure 6 is a section taken on line 6—6
of Figure 5, and '

Figure 7 is a detail view of the adjusting

crank unit shown in Figures 1 and 2.

Like reference characters denote like parts
in the several figures of the drawings.

In the following description and in the
claims, parts will be identified by specific
nanes for convenience, but they are intended

to be as generic in their application to simi-

lar parts as the art will permit. .

i The accompanying drawings show a con-
‘crete exemplification of the present inven-
tion and designate a table 10 (Figures 1 and
2) supported by legs 11 and surmounted by
a cutting machine unit 12. The cutting
machine comprises two side frame pieces 13

“and 14 having the bottom portions thereof

joined by a base plate 15 which rests on the
table 10. The upper partions of the frame
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jeces 13 and 14 are provided with circular-
Py grooved members 16 and 17 which serve
as bearing blocks for a spindle 20. The
bearing block 16 jis provided with a bore’21
for the reception therein of a spring 22.
This spring extends beyond the top surface
of the member 16, as shown in Figure 1,
and cooperates with an arm 23, one end of
which is pivotally mounted to a bracket 24
secured to the edge of the frame piece 13.
The other end of the arm 23 terminates in
a bearing block 25 which serves as a com-
panion piece to the bearing member 16.
Secured to the side of the frame piece 13
is a bracket 26 which has associated there-
with a tension device designated generally
by the numeral 27. This tension device com-
prises a rod 28 pivotally mounted on the
bracket 26 and having one end thereof
threaded for the reception of a winged nut
30. Loosely mounted on the rod 28 is a
plate 31 which is held in position intermedi-
ate the ends of the said rod by means of coil
springs 32 and 33. The plate 31 is provided
with a tapered projection 34 which inter-
locks with a depression 35 on the top sur-
face of the bearing block 25. The function
of this tension device 27 will be made ap-
parent hereafter. .
The spindle 20 is provided on each end
thereof with knurled knobs 36 (Figure 2)
for facilitating the setting of the spindle 20
on its supporting bearing members 16 and
17. This spindle has also secured thereto
a fixed hub 37 and a slidable hub 40, the
position of which can be selectively adjusted
along said spindle through the agency of
an angularly disposed set-screw 41. Dis-
posed between the hubs 37 and 40 is a roll
42 having a web of material 43 wound there-
around. '
For advancing the web 43 into the field
of action of the cutting blades hereinafter
referred to, there is provided a feeding unit
designated generally by the numeral 44.
This unit comprises a roller 45 journaled
to the frame pieces 13 and 14 and a roller
46 journaled to auxiliary frame pieces 47.
These auxiliary frame pileces are secured to
the frame pieces 13 and 14 respectively and
are provided with rectangular slots 50, one
end of which has affixed therein 'bearing
blocks 51 (Figure 1). Proximate the other
end of the slots 50 are slidably mounted
bearing blocks 52. Journaled in the bear-
ing blocks 51 is a shaft 53 which has aflixed
thereto a roller 54. This shaft 53 extends
outside one of the auxiliary frame pieces 47
and has. secured to the extended portion
thereof gears 55 and 56, as shown in detail
in Figure 5. The bearing blocks 52 have
jeurnaled therein a shaft 57, one end of
which extends beyond one of the frame
pieces 47. The extended portion of the

shaft 57 carries & gear 69 which meshes
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with the gear 55. Also mounted on the
shaft 57 in equally spaced intervals are a
plurality of sleeve members 61 which. are
pinned to this shaft and which have mount-’
ed thereon roller sheaths 62. These roller
sheaths 62 are preferably made of rubber
or other yieldable material and have con-
tactin%lengagément with the roller 54.

It should be observed that the web 43
passes underneath the roller 45, over the roll-
er 46 and between the rollers 54 and 62. The
roller 45 serves to cut out the whip of the
sheet and to bring about a more ready sup-
ply. This roller 45, however, may be elimi-
nated if desired. ‘ o

The pressure between the rollers 54 and
62 can be selectively adjusted through the

“agency of a coil spring 38 (Figures 1 and 5) .

which is disposed in a housing 39 and which
has one end thereof impinging on-the bear-
ing blocks 52. The other end of the cojl
spring cooperates with a plate 48, the posi-
tion of which is selectively adjusted by
means of a thumb screw 49. A similar ar-
rangement (not shown) is disposed on the
other end of the shaft 57.

In order to effect the rotation of the roll-
ers 54 and 62 in the direction for feeding the
web 43 into the field of action of the cutters,
there is provided a main source of power
which may take the form of the motor 63
(Figures 1 and 2). The shaft of this motor
is provided with a pinion 64 which meshes
with a spur gear 65. This gear 65 is mount-
ed on a shaft 58 which is journaled in the
bearing brackets 59.

Secured to the face of the_gear 65 is an
adjustable crank unit 66, details of which are
shown in Figure 7. This unit consists of a
member 67 having a T-slot 70 extending
longitudinally thereof. The base of the slot
70 has slidably mounted therealong a block
71 which has a threaded engagement with a
spindle 72. Mounted on one end of the
member 67 is a plate 73 which is provided
with a bore for the passage therethrough of
the spindle 72. This spindle 72 is provided
with a knob 74 and a collar 75 disposed on
both sides of the platé 73 for obviating the
longitudinal movement of said’ spindle.
The member 67 is also provided with en-
graved graduations 76 calibrated to indicate
sheet lengths, as will be made apparent here-
after. By means of this arrangement, the-
position of the block 71 in the slot 70 can be
selectively adjusted in response to the rota--
tion of the knob 74. . : ‘

Pivotally mounted on the block 71 is one '
end of a pitman 77 (Figures 1 and 2), the
other end of which is pivotally mounted to
a suitably guided rack member 80.- This
rack member 80 meshes with a gear 81 fixed-
ly mounted on a shaft 82. This shaft 82 has
disposed proximate one end thereof
anit. designated generally by the numeral 83
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(Figures 5 and 6). The purpose of the
brake unit is to effect the rotation of the roll-
ers 54 and 62 in a feeding direction only as
will be made apparent.

The brake unit 83 consists of a gear 84
which is loosely mounted on the shaft 82 and
which meshes with the gear 56. This gear
84 1s fixedly secured to a sleeve 85 by means
of press-fitted pins 86. This sleeve 85 is pro-
vided with a reduced portion 87 having a
cam periphery 90 as shown in Figure 6.
The reduced portion 87 of the sleeve 85 is
embraced by a collar 91 having a hub 92
which is pinned to the shaft 82. This collar
91 defines conjointly, with the reduced por-
tion 87 of the sleeve 85, recesses 93. The
portion 87 is provided with bores 94 for the
reception therein of one end of the coil
springs 95, the other end of which co-oper-
ates with rollers 96 disposed in said recesses
93. Embracing the outside of the collar 91
is a flanged sleeve 97 which is secured to the
sleeve 85 by means of screws 100. The out-
er periphery of this flanged sleeve 97 is em-
braced by a brake band 101 which is pro-
vided with a suitable brake lining 102 and
which is secured to the frame structure of
the machine by means of an integral strap
98 secured to the frame structure of the ma-
chine as shown in Figure 1.

On the down stroke of the rack 80 in the
operation of the brake unit 83, the gear
81 is rotated in a counterclockwise rotation
as seen in Figure 6. This effects a corre-
sponding counterclockwise rotation of the
collar 91. As the collar 91 rotates in this
direction, the rollers 96 become jammed in
the apexes 103 of the recesses 93. This
causes the rotation of the sleeve 85 in a
counterclockwise rotation and a correspond-
ing rotation of the flanged sleeve 97 and
the gear 84. The rotation of the gear 84
is transmitted to the intermeshed gear 56
which effects the rotation of the rollers 54
and 62 through the agency of the inter-
meshed gears 55 and 60. In this manner the
rollers 54 and 62 are turned in a direction
to permit the feeding of the web 43 there-
through.

Jpon the up stroke of the rack 80, the col-
lar 91 is rotated in a clockwise direction
as seen in Figure 6. Under these conditions
the rollers 96 will be urged into cooperative
engagement with the springs 95 which serve
to dampen to a certain extent any tendency
for rotating the sleeve 85 in a clockwise di-
rection. The tendency for the sleeve 85 to
rotate in this direction is further counter-
acted by the resistance of the brake band
101 on the flanged sleeve 97, so that the gear
84 remains stationary. It should be noted
that by means of this arrangement the
rollers 54 and 62 will rotate only during
feeding periods thereby obviating the foul-
ing of the web 43 during cutting periods,

3

For the purpose of severing the web 43,
a cutting unit 104 is provided comprising a
knife holder 105 (Figures 3 and 4) which
is fixed to the frame structure of the ma-
chine. This knife holder 105 has a hori-

70

zontally extending ledge 106, on the top -

surface of which is secured, by means of
screws 107, a cutting knife 110. Cooperat-
ing with this knife 110 is a companion knife
111 which is secured to a movable knife
holder 112 by means of screws 113. The
cutting edges of the knives 110 and 111 are
provided at one end thereof with extending
portions 114 having arcuated contacting sur-
faces which serve to facilitate the sliding
cooperation of these two knives.

For the purpose of intermittently guid-
ing the knife 111 into cooperative relation-
ship with the knife 110, the shaft 58 has se-
cured to one end thereof a box cam 115 hav-
Ing a transverse pin 116 which has a thread-
ed engagement with said box cam and which
is eccentrically mounted with respect to the
shaft 58 (Figures 1 and 2). This pin 116
extends behind the face surface of the cam
115 and has pivotally mounted thereon one
end of a connecting rod 117, the other end
of which is pivotally mounted to one end of
a crank lever 120. The other end of the
crank lever 120 is pinned to a rock shaft
121 which is suitably journaled in the frame
structure of the machine (Figures 1, 2 and
3). Pinned to the rock shaft 121 are two
yokes 122 and 123 having forked elements
124 which embrace a rod 125. The ends of
this rod 125 are flattened and have secured
thereto by means of bolts 126 two mandrels
127 and 128. The fixed knife holder 105
is provided with bores 129 to permit the
passage therethrough of these mandrels 127,
128, the ends of which pass through bores
130 in the movable knife holder 112. These
mandrels 127 and 128 are fixed to the knife
holder 112 by means of set-screws 131.
Through the instrumentality of this ar-
rangement, the rotation of the box cam 115
causes the shaft 121 to rock between definite
limits causing thereby the corresponding
angular oscillation of the yokes 122 and
123. The oscillation of these yokes 122 and
123 is imparted to the mandrels 127 and
128 which effect thereby the reciprocating
movement of the movable knife 111 in and
out of cooperative relationship with its
companion knife 110.

In order to effect a more intimate contact
between the knives 110 and 111 during their
cutting action, retractile springs 13la are
provided. These springs are secured at one
end thereof to screws 1315 which are thread-
ed to the rock shaft 121. The other end of
these springs 131a are suitably attached to
a bar 132 mounted on the frame structure
of the machine.

For the purpose of guiding the web 43
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between the knife 110 and the knife 111

and gripping said web to permit a clean

severance thereof, there is provided in the

bar 132 a plurality of transverse apertures
5 for the reception therein of one end of piano
wires 134. These piano wires 134, about
1/32 of an inch in diameter, are secured

to the bar 132 by means of screws 135 which
_ pass through the top of said bar and which
10 ympinge on said wires. These wires 134
ass over the roller 54 which is provided
or that purpose with annular grooves 136.
The other ends of these wires 134 are fas-
tened to the bottom of a guide plate 137.
This plate 137 is fastened to a bracket 140
secured to the frame structure of the ma-
chine and has its top edge positioned ad-
jacent the periphery of the roller 54.
Proximate the bottom edge of the plate 137
'which serves as a stripper and ténds to pre-
vent the clinging of the cut sheets to the
knife 110, there are provided cups 141
which receive one end of springs 142, the
other end of which cooperate with the knife
holder 105. These springs 142 are guided in
place through the agency of spindles 143
having threaded engagement with the knife
holder 105. Mounted adjacent the wires 134
and the plate 137 are a plurality of substanti-
ally rigid wires 144. These wires 144 are
passed around the shaft 57 between the
rollers 62 and have the top ends thereof
fastened by means of screws 146 to a bar
145, this bar being suitably mounted on
the frame structure of the machine. These

15

30

wires 144 extend in close proximity to the’

plane of the wires 134, as shown in Figure
4, and are angularly disposed on their lower
portions to permit the ends thereof to be

secured to a bar 146z by means of screws

1465, This bar 146a has the ends thereof
secured to brackets 146¢ extending from the
frame structure of the machine. It should
be noted that by means of this arrangement,
the wires 134 and the wires 144 conjointly
serve as a guide for the passage there-
through of the web 43.

For the purpose of gripping the web 43
during the cutting process, the knife holder
112 has secured thereto by means of bolts 147
_ two gripping plates 150 and 151. The top
portions of these plates 150 and 151 are arc-
uated, as shown in Figure 4, and are pro-
vided with notches 152 for the purpose of
clearing the wires 144 during the cutting
stroke. During this cutting stroke the grip-
ping plates 150 and 151 will move to the
position “A”, indicated in Figure 4, causing
thereby the plate 137 to be flexed under the
action of the springs 142 into the position
designated by the letter “B”, and at the
same time permitting the wires 134 to flex
into conforming relationship with the plane
65 portion of the plates 150 and 151. In this

1,007,742

manner, a more intimate and effective grip-
ping action is produced.

It should be noted that the wires 144 and
134 are relatively positioned to produce a
staggered effect so that the web 43 is secure-
ly held during the cutting action. It should
also be noted that the resistance to the pas-
sage of the web 43 into the field of action
of the cutting knives 110 and 111 is min-
imized through the instrumentality of the
wire guide members, thereby obviating the
fouling of the web.

Under certain conditions it may be neces-
sary to grip the web below the field of ac-
tion of the knives 110 and 111 in order to
effect a clean-cut severance. For this pur-
pose the knife holders 105 and 112 are pro-
vided with members 155 and 156, respective-
ly, to which are secured by any suitable

means gripping members 157. These grip- °

ping members may be made of rubber or
any other yieldable material. It should be
noted that the gripping members 157 are
not absolutely necessary and can be elimi-
nated, if desired. It should also be noted
that the gripping plates 150 and 151 and
their associated wire elements may be posi-
tioned below the field of action of the cut-
ting knives 110 and 111 without departing
from the spirit of the invention.

In order to dispose the severed sheets of
web outside the field of action of the ma-
chine to render them available for use, there
is provided a depositing unit designated
generally by the numeral 160 (Figures 1
and 2). This unit 160 consists of the box
cam 115 having a cam groove 161 in which
is cooperatively mounted a cam roller 162.
This cam roller is pivotally mounted to one
end of a lever 163, the other end of which is
secured to a suitably journaled rock shaft
164. Pinned to this rock shaft 164 are the
ends of a pair of levers 165, the other ends
of which are pivotally mounted to one end
of connecting links 166. The other end of
these connecting links 166 are pivoted to
crank arms 167 which are secured to the ends
of a rock shaft 170 journaled in brackets 171.
Fixedly secured to this shaft 170 by any
suitable means is a plurality of rod-li]Ze ele-
ments 172 which are positioned along said
shaft at equal intervals. The intermediate
portions of said elements 172 are held to-
gether by means of a rod 178 passing
through spacing nipples 174 and having the
ends thereof threaded for the reception of
bolts 175, These elements 172 in their nor-
mal inactive position rest against a rubber
roller 176 secured to the frame piece of the
machine, )

Extending between the frame pieces 13
and 14 is a bar 177 (Figures 1 and 2). De-
pending from said bar 177 are a plurality of
substantially rigid wires 180, the lower por-
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tions of which are positioned adjacent the
rubber roller 176.

Secured to the legs 11 are bearing brackets
182 in which 1s journaled a roller 183 for
guiding a conveyer belt 184.

Fastened to one of the rod-like elements
172 is a clamp 181 which serves as a detent
to the downward movement of the severed
sheets.

In the operation of this sheet depositing
unit 160, as soon as the web has been cut,
the severed sheets gravitate along the wires
180 and the elements 172 until the bottom
edges of said sheets reach the clamp 181.
The various units of the machine are so co-
ordinated that as soon as these sheets reach
the clamp 181 the elements 172 are angularly
displaced into a horizontal position so as to
deposit the severed sheets on the endless
conveyer belt 184. The elements 172 work
rapidly so that the air caught against the
sheets holds them, and return just as rapidly,
so that the sheets once deposited will not
be caught up in the vacuum created. By
providing a plurality of rod-like elements
172 instead of a continuous surface, said
sheets are held more effectively through the
agency of the air pressure and any p0551b1e
curling or rumpling of said sheets is thereby
obviated.

It should be noted that the elements 172
have triangular edges so that the severed
sheets are 1n contact with the apex of said
edges. This arrangement tends towards a
more facile and effective means of deposit-
ing the severed sheets on the conveyer 184.
Upon the clockwise stroke of the elements
172, as seen in Figure 1, the air will create
sufficient pressure to effect cohesion between

the contacting surfaces of the sheets and the

elements 172. Upon the retrograde move-
ment of the elements 172, the sheets will
tend to adhere to these elements. By pro-
viding a smaller contacting surface between
the sheets and the elements 172 this defect
will be obviated.

In starting the machine, the roll of Cel-
lophane or other web-like material is placed
on the spindle 20 and locked therein by
means of the hub members 37 and 40. The
web 43 is then passed underneath the roller
45, over the roller 46 and between the feed
rollers 54 and 62. The web is guided in its
downward movement between the wires 134
and 144 and into the field of action of the
knives 110 and 111. The adjusting crank
unit 66 is then regulated in response to the
rotation of the knob 74 to cffect any selec-
tive stroke in the rack 80. This stroke de-
termines the length of the sheet to be
severed.

As the gear 65 rotates in the dircction
shown in Figure 1, the rack 80 in its down-
ward stroke effects the rotation of the feed
rollers 54 and 62 in a direction indicated

5

in said figure. This causes the web 43 to be
fed between the wires 134 and 144 into the
field of action of the knives 110 and 111.
The length of the web 43 passing through
the rollers 54 and 62 is determined in ac-
cordance with the adjustment of the crank
unit 66, as already described.

The various units of the machine are so
coordinated that by the time the rack 80 has
reached the bottom of its stroke the knife
111 has already started to move into coop-
erative shearing relationship with the knife
110. This movement of the knife 111 is ef-
fected through the rotation of the box cam
115 on which is mounted the transverse pin
116. The rotary movement of this trans-
verse pin 116 is transmitted to the shaft 121
through the instrumentality of the connect-
ing rod 117 and the crank lever 120 so as to
effect the rocking movement of the shaft
121. This rocking movement of the shaft
121 is in turn imparted to the rod 125 by
means of yokes 122 and 123, so that the
mandrels 127 and 128 are correspondingly
reciprocated. Inasmuch as these mandrels
carry the movable knife holder 112 at their
ends, their reciprocating movement effects
the corresponding movement of the knife
111.

When the rack 80 has reached its lowest
position, the tension device 27 serves to coun-
teract the inertial tendency of the roller 42
to continue its rotation. Inasmuch as the
feed rollers 54 and 62 are stationary during
this particular step in the operation of the

machine, such continued movement of the
roller 42 would be highly - undesirable.
When the rack 80 has reached the bottom of
its downward stroke, the gripping plates
150 and 151 and the gripping members 157
move to hold the web so that a slight move-
ment of the knife 111 severs said web. This
severance of the web 43 is effected during
the upward stroke of the rack 80. During
this upward movement of the rack 80, the
brake unit 83 functions to idle the gear 84.
This effects a resultant inactiveness in the
feed rollers 54 and 62. During the contin-
ued upward movement of the rack 80 after
the knife 111 has severed the sheet, this
knife is retracted, releasing the gripping
elements and permitting the severed sheet
to gravitate along the elements 172, as al-
ready described.

As soon ag the bottom of the severed sheet
comes in contact with the clamp 181, the ele-
ments 172 start in their angular movement
to deposit said sheet on the conveyer 184.
This angular movement of the elements 172
is offected through the agency of the box
cam 115 with its cooperating roller 162.
These elements 172 work rapidly, so that
the air caught against the sheet holds it.

They return just as rapidly so that the sheet

70

78

80

85

90

95

100

108

110

115

120

125

130



-

6 1,007,743

once deposited will not be caught up in the
vacuum created.

While certain novel features of the in-
vention have been shown and described and

5 are pointed out in the annexed claims, it
will be understood that various omissions
substitutions and changes in the forms and
details of the device illustrated and in its
operation may be made by those skilled in

10 the art without departing from the spirit
of the invention.

I claim: :

1. In a device of the class described, the
combination comprising means for complete-

15 1y severing a sheet-like material transverse-
ly to its direction of feed, means for feedin
said material towards the field of action o
said severing means, means for guiding said
material towards the field of action of said

2 severing means, said guiding means includ-
ing a plurality of strand-like elements dis-
posed on both sides of the plane of travel of
said material, and a reciprocating member
disposed -on one side of said material and

25 intermittently pressing said material into
engagement with the strand-like elements on
the other side for the purpose of gripping
said material.

2. In a device of the class described, the

30 combination comprising means for com-
pletely severing sheets, means for feeding
said sheets towards the field of action of said
severing means, 3 plurality of strand-like
elements yieldably mounted on one side of .

36 the plane of travel of said sheets, and a re-
ciprocating member disposed on the other
side of said plane of travel and intermittent-
ly pressing said material into engagement
with said strand-like elements for the pur-

40 pose of gripping. said sheets adjacent the
field of action of said severing means.

8. In a device of the class described, the
combination comprising means for com-
pletely severing a sheet-like material trans-

45 versely to its direction.of feed, means to
prevent the cut material from clinging to
the severing means, means for feeding said
material towards the field of action of said
severing means, means for guiding said ma-

50 terial towards the field og action of said
severing means, said guiding means includ-
ing a plurality of strand-like elements dis-
posed on both sides of the plane of travel of
said material, and a reciprocating member

56 disposed on: one side of said material and -
cooperating intermittently with the strand-
like elements on the other side for the pur-
pose of gripping said material. =

In testimony whereof, I have affixed my

80 signature to this specification.

CLARENCE E. COLEMAN.
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