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9 Claims.

The present invention relates to improvements
in a cutiing machine.

The machine embodying my invention is par-
ticularly adapted for the cutting of such materials
as wood, asbestos, rubber, plastic, and relatively
soft metals into small particles for use in the
making of packing material such as thab dis-
closed in United States Patent No. 2,363,688 to
Pollard. These small particles are utilized as
packing around shafting.  The demand for soft.
packing is relatively great and it is essential to
have equipment that can cut up the small pyram-
idal particles out of flat sheet material of the
proper thickness at a rapid rate. - Otherwise the
cost of cutting the material becomes prohihitive.
Tt is the principal purpose of the present inven-
tion to provide a cubting machine for this pux-
pose wherein the operation is simple and requires
little or no aitention other than to see that the
sheet.material is suppied to it.

It is a further purpese of my invention to pro-
vide a machine of this character wherein a plu-
rality - of - cutting knives and a feeding device
are aperated in timed relation to each other from
a single drive shaft so that the sheet material
is advanced, then cut by a forming knife hav-
ing angularly faced cutting edges, the formed
portions are seversd from the sheet by a straight
edged knife while the forming knife is making
its. initial cutting movement and the process is
repeated without the necessity of any manual con-
trol whatsoever, other than to bring fresh sheets
of material into the feeding device as they are
needed.

My invention comtemplates ‘a construction
wherein-an anvil forms part of the base having
an upright frame in which a drive shaft is sup-
ported.. A-guide table and feed mechanism are
mounted on the base. The drive for the cutting
mechanism comprises a pair of eccentrics on the
drive shaft.  Cutter carrying frames are mounted
for vertical reciprocation in the upright frame.
An eccentric shoe in each cutter carrying frame
has a bearing for the eccentric on the shaft. The
frames are guided by the shaft support frame
for reciprocation toward and away from the anvil,
Cutter knives .are removably secured in place
on the frame so that different sizes of material
may be cut and formed by merely changing the
knives. In most instances, it is only necessary
to change the forming knives. The feeding is ac-
complished by a readily replaceable cam which is
mounted on the shaft and which operates a
feeder shoe to .depress & pivoted feeding frame
-each time the shaft rotates. The feeding frame
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carries reversible feeding ratchet teeth which are
spring mounted to supply the necessary Hft for
the feeding frame after it has been depressed.
In addition the sheet guide, which guides the
sheets to. the cutters, carries a series of reversible
holding ratchet teeth to prevent the sheet from
moving backward after it has advanced.

Tt is also & purpose of my invention to provide
in & cutter of the character deseribed a novel
mechanism whereby the sheet material may be
fed forward automatically at a rate that varies
with the thickness of the sheet.

The novel features that I consider characteris-
tic of my invention are set forth with particu-
larity in the claims. The invention itself, how-
ever, hoth as to its organization and its method
of operation, together with additional objects and
advantages thereof, will be understoad from the
description of & specific embodiment when read in
connection with the accompanying drawings, in
which:

Figure 1 is a plan view partly in section of the
cutting machine;

Figure 2 is a vertical sectional view through the
machine;

Figure 3 is a fragmentary section of the view
taken on the line 83 of Figure 2 showing the
knife supporting frame and associated parts;

Figure 4 is a section on the line £—# of Figure 3
showing only the knife carrying frame;

Figure 5 is a view in side elevation of the
straight edged knife;

Figure 6 is a sectional view through the straight
edged knife;

Figure 7 is a side view of the forming knife;

Figure 8 is & sectional view through the form-
ing knife;

Tigure 9 is a bottom face view of the cutter
knife shown in Figures 7 and 8;

Figure 10 is a detail view showing the knife
operating eccentrics on the drive shaft;

Figure 11 is a view in side elevation of the feed
ratchet spring stirrup; and

Figure 12 is an end view of the stirrup.

Referring now in detail to the drawings, my
invention is embodied in a cutting machine
wherein the main frame of the machine comprises
an anvil { which has two side plates 2 and 3 fas-
tened thereto by suitable screws 4 and %, -A base
plate § is also fastened to the anvil { by suitable
screws 7. A sheet guide 8 is mounted on the side
plate 3 that extends horizontally from the anvil,
the top of the guide being substantially flush with
the anvil itself. The anvil -desirably is made of
bronze and the other parts thus far described are
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generally constructed of steel. Side rails 8 and
{0 are provided on the guide 8 and utilized to
mount the feeding mechanism by which sheets
such as the sheet ¢ are advanced.

The side plates 2 and 3 are longer than the
anvil and serve as a mounting means for two
cutter frame guides {2 and {3 which project
upwardly at the cpposite ends of the anvil. Suij-
able screw bolts {4 and (5 secure the guides to
the side plates. The guides in turn serve as a
supporting means for a cutter head bearing plate
{8 which is recessed as shown at {7 to receive a
ball bearing assembly {8 that mounts a drive
shaft 18. A similar cutter head supporting plate
28 is mounted on the guides {2 and {3 on the side
opposite the bearing plate 8. The plates {8
and 2§ are identical in construction, the plate 20
being recessed at 21 to receive a ball bearing as-
sembly 22 so that the shaft {8 is supported at two
spaced points. .

The guides 12 and {3 and the plates 18 and 20
serve to guide two cutting knife frames 23 and 28
for vertical reciprocation. These cutting knife
frames are identical in construction and are iltus-
trated more clearly in Figures 3 and 4 of the
drawings. Each frame consists of a rectangular
portion 25 and a knife mounting portion 28 at the
lower side edge of the portion 25. This knife
mounting porticn is provided with a series of
apertures 27 so that a knife such as the knife 28
or the knife 28 may be fastened thereto by screw
holts 38 and 3!{. The portion 25 has a rectangu-
lar aperture 32 cut therein to receive a shoe 23
which preferably is constructed of bronze and
which has a bearing ring 34 secured therein. The
shoe &3 has a sliding fit with the upper and
lower surfaces of the aperture 22 and can move
to the right or left as shown in Figure 3 within
the aperture. The shaft {9 has an eccentric por-
tion 35 which fits in the bearing 34 of the frame
23. The shaft 19 also has an eccentric portion
36 off set angularly with respect to the pvortion
35 as shown in Figure 16. The eccentric por-
tion 2§ rides in the bearing 38a of the frame 24.
Rotation of the shaft {8 causes vertical recipro-
cation of the frames 23 and 24 so as to cause the
knives 28 and 28 to move up and down, the knife
28 engaging in the material first and forming it
after which the knife 28 cuts the material from
the sheet. I have found that this method of cut-
ting the material works guite satisfactorily with
wood and asbestos sheet material where the as-
hestos is bound together with a suitable binder
such as an asphalt. It can alsoc be used to cut
rubber or the soft metals and to form the par-
ticles cut from the sheet into the desired shape.
This shape is somewhat of a pyramig shape so
that the particies do not present two sides paral-
lel to each other. There is some considerable
variation, of course, and in the case of wood some
of the particles erack or break, but the formation
is sufficient for the purpose intended and the
knives can be operated at a relatively rapid rate
so that the production is quite high. Note that
the construction is such that the machine can be
built in different widths to take different sheets
and of course the wider the sheet, the greater the
amount of production for each rotation of the
drive shaft.

The plate 28 has spring fingers 37 which extend
downwardly and toward the knives 28 and 28 so
as to engage the sheet {1 in advance of the knife.
These spring fingers 87 are secured fo the plate
20 by screw bolts and are provided at spaced in-
tervals across the sheet. They hold the sheet i
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against the anvil so that the knives can be readily
stripped from the material without lifting the
sheet.

The shaft {8 has a reduced end portion 28
which mounts an eccentric cam 39 for operating
the sheet feeding mechanism. This cam 239 rides
upon 2 cam shoe 48 which preferably is made of
bronze and which extends horizontally between
two upstanding end portions 41 and 42 of a feeder
frame 43. The feeder frame 43 is in the form of
a U-shaped yoke which is piveted by a shaft 44
on two pedestals 44a and 84b which are mounted

- near the rear end of the guide § on the side rails
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8 and 8. The shoe 48 is carried by a shait 65
that is mounted in the portions 4{ and 42 of the
frame 48.

The feeding mechanism comprises reversible
pawls 46 which are pivotally mounted in a shaft
47 that connects the end portions 41 and 42 of
the frame 48. These pawls are spaced apart on
the shaft 47 and are free to pivot thereon. The
pawls have the shape of a parallelogram in
lengthwise section so as to present feeding tips 48
and 49 at their oppesite ends. They are sym-~
metrical with respect to the shaft 47 in order
that they may be reversed when one of the feed-
ing tips becomes worn until it is no longer serv-
iceable. Each of the pawls 46 has two sockets 50
and 2{ only one of which is used at a time to
receive a compregsion spring 52 that urges the
pawls into engagement with the sheet 1i. These
springs are fitted in a spring stirrup 53 which is
bolted to the frame 43.

The operation of the pawls 46 is as follows:
When the cam 38 moves the shoe 486 downwardly
the frame 43 swings about the pivot of the shaft
44 and causes the pawls 48 to swing in a clock-
wise direction as shown in Figure 2 on the shaft
41.. This causes the feeding tips 48 to move to
the left as shown in Figure 2 and to shove the
sheet if along the guide 8 an amount which is
determined by the extent to which the cam shoe
48 is depressed by the cam 39. When the cam
29 moves so that its thickest portion is above the
shaft 38, the springs 52 lift up all the pawls and
in doing so, lift the frame 43 so that the shoe 46
follows the cam surface and remains in contact
therewith at all times. The feeding tips 48 on
the pawls 46 will slide back along the sheet {{
which is held against sliding backward by a
mechanism which will now be described.

On the opposite sides of the frame 43 two ped-
estals 55 and 58 are mounted near the stirrup 53.
These pedestals are mounted on the side rails 8
and {§ and project up above the frame 43 where
a cross bar 57 connects them. Below the lower
limit of movement of the frame 43 the pedestals
are inferconnected by a shaft 58 which serves
to pivotally mount a plurality of checking or
holding pawls §3. These pawls 59 like the pawls
46 are so constructed as to be reversible. They
have holding tips 68 and 61 at their opposite ends.
Each pawl also carries two mounting pins §2 and
63 which are used to secure springs 64. The
springs 64 are hooked over the cross bar 57 and
are under tension so that they tend to press the
pawls 59 against a sheet ! in order that the tips
thereon will bite into the sheet and prevent it
from being pulled backwards.

It is of advantage o have some means by which
the sheet thickness is gaged and the sheet is pre-
vented from rising above the guide 8. In order to
accomplish this, I provide a gage bar 85 which
extends across the sheet between the pawls 45
and §9 and which is removably mounted by screw
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bolts 66 on the:side rails'9 and 10. The gage bar
65:can he replaced when different -thicknesses ‘of
sheet are used ‘so that it is of ‘the proper height
above the-guide 8. ’

The ‘feed -of the sheet can be varied in a num-
ber of ways. The throw of the cam 46-as the
bar 43 is depressed determines the-amount of feed
given to the sheet 1. Thus, by changing the cam
39 which is secured to the shaft portion 28 by a
set.screw 61, the throw of the pawls 46 can be
changed. - Likewise, the throw can'be changed by
means-of the cam shoe 48 within g certain range.
¥f ‘the ‘cam shoe is turned so as to increase the
distance from the shaft 43 to the surface of the
eccentric cam 39 this will normally depress the
frame 43 to ‘a lower level :and -cause 'a lesser
amount ‘of feed by ‘the pawls 45, since, with -a
given eccentric ‘cam 39 the horizontal travel of
the point 28 on the pawl 46 will be less for the
same angular turn ‘of the pawl as the pawl ap-
proaches -horizontal position. - This . provides
ample control for taking care.of different thick-
nesses of sheets and different amounts of feed
desired in- moving the sheet to the cutiers 28
and 29. .

Referring now particularly to Figures: 5 to 8
inclusive, these figures show the cutting knivesin
detail. The knife 28 has its cutting edge formed
5o ‘as to present angularly disposed sections T
and Ti -alternating through the length of-the
knife. The edges are bevelled as shown, and the
-angular disposition of the edges 70:and T{ is ae-
complished by grinding or -cutting out the stock
of the knife from the edges 18 and 7 upwardly
along ‘curved surfaces indicated at. 72 and 73,
these surfaces meeting at the apex of the angle
between the two edges 78 and Tl. The surfaces
72 and 13 are alternately formed on opposite sides
of the knives as shown in Figures'7,'8 and 9.

The knife 29 is a straight bar of the same
length as the knife 28 and has its cutting edge
bevelled as indicated at 78.  The function of this
knife is to cut -off the sheet while it is being
formed by the kunife 28.

It is believed to be-evident from the foregoing
description that in the opéeration of this ‘device,
once g ‘sheet-is placed in position, rotation of the
shiaft 19 ‘will- thereafter -advance the sheet and
cut it “into particles of predetermined size and
shape. The eccentrics 38 and 38 are s¢ disposed
on the shaft i9 thet the straight knife 2§ is
lowered first and then the angular knife is brought
down on the material to start forming it hefore
the straight knife has completely severed it. The
meaterial is thus grasped by the angular knife
and partially formed hefore it is completely sev-
ered by the straight knife. After the severance
the angular knife completes its stroke so as to
form two groups of severed particles, one group
on'each side of the angular knife, from the piece
cut off by the straight knife. The angular posi-
tions of the cams 35 and 36 are illustrated in
Figure 10 of the drawings where it will be seen
that. the eccentric which operates the angular
knife trails the eccentric which operates the
straight edged knife by about 120 degrees.. Both
of the knives are raised substantially clear of
the material by the time the cam 39 starts to
lower. the frame 33 to advance the sheet for the
next cut.

From the foregoing description it is believed
that the nature and advantages of my invention
“will be clear to those skilled in this art. Having
thus described my invention, I claim:

1. A -cutting machine of the character described
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comprising g base including an -anvil, a guide
plate for guiding a sheet to the anvil, an up-
right frame above the anvil, a cutting knife frame
and a forniing knife frame mounted for vertical
reciprocation in said upright frame, a drive shaft
supported by said upright frame, eccentric cams
on said shaft, cam shoes in said knife frames
having bearings for said cams, a sheet feeding
frame on'said base pivoted at a point remote from
the anvil for angular movement toward and away
from the sheet guiding plate, spring pressed feed-
ing pawls on said sheet feeding frame, and means
on ‘the shaft for depressing the shest feeding
frame in timed relation to the lowering of said
knife frames,

2. A machine for cutting and forming sheets of
wood, rubber, asphalt asbestos composition and
the like into small pieces comprising a frame,
an anvil thereon, a cutting knife and a forming
knife mounted in said frame for reciprocation
toward and away from the anvil, drive means
to reciprocate said knives, a sheet guide for di-
recting a sheet aeross said anvil, and sheet feed-
ing means for advancing a sheet along said guide
comprising a pawl supporting shaft movable
toward and away from s sheet on said guide,
pawls pivoted on said bar to rock in planes per-
pendicular to the shaft and to the sheet and ex-
tending diagonally toward the anvil from the
shaft, spring means mounted on the frame urg-
ing the pawls to rock in one direction tending to

‘move the shaft away from the sheet and drive

means for moving the shaft toward the sheet to
rock the pawls in the opposite direction and ef-

fect feeding of the sheet.

3. A machine for cutting and forming sheets of
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the 1like into small pieces comprising a. frame, an
anvil thereon, a cutting knife gnd a forming knife

mounted in said frame for reciprocation toward
and away from the anvil, drive means to recipro-
cate said knives, a sheet guide for directing a
sheet across said anvil, and sheet feeding means
for advancing a sheet along said guide compris-
ing a pawl supporting shaft movable toward and
away from a sheet on said guide, pawls pivoted
on said bar to rock in planes perpendicular to
the-shaft and to the sheet and extending diago-
naily toward the anvil from the shaff, spring
means mounted on the frame urging the pawls
to rock in one direction tending to move the
shaft away .from the sheet and drive means for
moving the shaft toward the sheet to rock the
pawls in the opposite direction and effect feeding
of the sheet, the said drive means comprising a
shaft having a cam thereon for operating each
knife and a cam for operating the pawl shaft.

4. A cutting machine of the character de-
scribed comprising a base including an anvil, a
guide plate for guiding a sheet to the anvil, an
upright frame above the anvil, a cutting knife
frame and a forming knife frame mounted for
vertical reciprocation in said upright frame, said
knife frame comprising rectangular plates ar-
ranged side by side and having knives removably
secured thereon, a drive shaft supported by said
upright frame, eccentric cams on said shaft, cam
shoes in said knife frames having bearings for
said cams, a sheet feeding frame on said base
pivoted at a point remote from the anvil for
angular movement toward and away from . the
sheet guiding plate, spring pressed feeding pawls
on said sheet feeding frame, and means on the
shaft for depressing the sheet feeding frame in
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timed relation to the lowering of said knife
frames. .

5."A cutting machine of the character de-
scribed comprising a base including an anvil,
a guide plate for guiding a sheet to the anvil,
an upright fraine above the gnvil, a cutting knife
frame and a forming knife frame mounted for
_vertical reciprocation in said upright frame, said
knife frame comprising rectangular plates carry-
ing cutting and forming knives, each plate hav-
ing a rectangular window therein, a drive shaft
supported by said upright frame, eccentric cams
on said shaft, cam shoes mounted for horizontal
sliding movement in the windows in said knife
frames having bearings for said cams, a sheeb
feeding frame on said base pivoted at a point
remote from the anvil for angular movement
toward and away from the sheet guiding plate,
spring pressed feeding pawls on said sheet feed-
ing frame, and means on the shaft for deprassing
the sheet feeding frame in timed relation to
the lowering of said knife frames.

6. A cutting machine of the character de-
scribed comprising a base including an anvil, a
guide plate for guiding a sheet to the anvil, an
upright frame ahove the anvil, a cutting knife
frame and a forming knife frame mounted for
vertical reciprocation in said upright frame, a
drive shaft supported by said upright frame, ec-
centric cams on said shaft, cam shoes in said
knife frames having bearings for said cams, a
sheet feeding frame on said base -pivoted at
a point remote from the anvil for angular meve-
ment toward and away from the sheet guiding
plate, spring pressed feeding pawls on said sheeb
Teeding frame, holding pawl means positioned
to engage a sheet on said guide plate and prevent
reverse movement thereof by the feeding pawls,
and means on the shaft for depressing the sheet

feeding frame in timed relation to the lowering .

of said knife frame.

7. A cutting machins of the character de-
scribed comprising g base including an anvil, a
guide plate for guiding a sheet to the anvil, an
upright frame above the anvil, a cutting knife
frame and a forming knife frame mounted for
vertical reciprocation in said upright frame, a
drive shaft supported by said upright frame, ec-
centric cams on said shaft, cam shoes in said
knife frames having bearings for said cams, a
sheet feeding frame on said base pivoted at a
_point remote from the anvil for angular move-
ment toward and away from the sheet guiding
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plate, spring pressed feeding pawls on said sheet
feeding frame, a cam engaging bar on said sheet
feeding frame and a cam on said shaft engag-
ing the bar to depress the sheet feeding frame
in timed relation to the lowering of the knife
frames.

8. In g cutting machine of the character de-
scribed, a frame, an gnvil thereon, guide means
for guiding a sheet to be cut to the anvil, a
cutting knife mounted in said frame for recip-
rocation toward and away from the anvil, for
severing a portion of the sheet from the ad-
vancing end of a sheet on said anvil, a forming
knife alongside the cutting knife also mounted
in said frame for reciprocation toward and away
from the anvil, having its edge shaped to divide
said portion of the sheet info smsll particles,
and means to reciprocate said knives.

9. In a cutting machine of the character de-
scribed, a frame, an anvil thereon, guide means
for guiding a sheet to be cut to the anvil, a
cutting knife mounted in said frame for recip-
rocation toward and away from the anvil for
severing a portion of the sheet from the ad-
vancing end of g sheet on said anvil, a forming
knife alongside the cutting knife also mounted
in said frame for reciprocation toward and away
irom the anvil, having its edge shaped to divide
said portion of the sheet into small particles,
means operable to press the cutting knife into
the sheet and means operable to press the form-
ing knife into the portion of the sheet about
to be severed before the cutting knife completely
severs it from the sheet.

LEE ELLER.
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