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10 all whory it mary cowcer.
Be it known that I, Mirron I, WiLrrawms,

a citizen of the United States, residing at St.

Louis, Missourl, have invented a certain new
s and useful Improvement in Shredding-Ma-
chines, of which the following 1s a full, clear
and exact description,such as swill enable oth-
ers skilled in the art to which 1t appertains to

make and use the same, reference being had
10 to the accompan}rmﬂ dmwmﬂs fonmno part

Figure 1 is a mde elevatmn&l view of a
shreddmff machine COHSbI’HCth n qcoord-
ance with my invention. I'lg.21s a top plan

15 view of the Shreddmﬂ'-machme Kig. 318 a
vertical longitudinal bectmnal Vlew thr ough
the shr eddmﬂ—machme Fig. 4 1s an eleva—
tional view on the side. oppomte to that 1llus-
trated 1n Flﬂ 1. Fig. 51s an enlarged detall

20 sectional view of a clutoh used as a part of
the machine. Fig. 6 1s a fragmentary en-

larged perspectwe view of a portion of the

Shreddmﬂ-lmlfe and Fig. 7 1s a fragmentary
sectional view throunh a modified form of

25 feed mechanism, a portlon of a modified form
of hammer belllﬂ shown.

This invention relates to a shr edding-ma-
chine adapted to reduce or shred fibrous ma-
terial; and it is particularly designed for dis-

30 Integ ratmﬂ' rubber articles—such asold boots,
Shoes and other rubber composition—so
that the same will be reduced to a suitable
mass and properly prepared, whereby the
rubber can be dissolved by benzin or some

35 other suitable dissolvent. One of the eSSell-
tial requirements of a machine of this type is
to provide means for preventing foreign mat-
ter from entering the disintegrating mechan-
ism. In the pmctwal opemtlon of the ma-

4o chine 1t frequently happens that foreign sub-
stances—such as nails, particles of rock and
the like—become mixed with the material to

be shredded, and these foreign substances are

detrimental to the hammers and to the cut-
45 ting edges of the shredding device.
It is the purpose ot this invention to avoid
the introduction of such foreign substances
into the shredding part of the machine.

1t is also the purpose of the invention to |

so provide an interchangeable knife having dif-
ferent cutting edges, which may be ‘ld]UStGd
to mdependently act upon the material pass-
ing through the machine.

Another object of the mvention 1s to. pro-
vide an eflicient feed mechanism.

A further object 1s to provide a suitable
drive mechanismwhich will permit part ot the

mechanism. to operate irrespective of the re-
malning portion.

Another ob ject 1s to provide a feed mech-
anism which may readily be attached to and
detached from the shredding portion of the
machine.

Other objects and advantages, as well as
the novel detaills of construetlon of this m-
vention, will be specifically described herein-
after, 1t bemo understood that changes in the
form, propmtlon and minor details of con-
Structlon mav be resorted to without depart-
ing from the spirit or sacrificing any of the
advantaﬂ es thereof.

The )referred embodiment of my Inven-
tlon 1s 1llustrated in the accompanying draw-
ings, in which 1s shown a base 1, forming &
cage-casing provided with a hmcred cover 2.
The casing 1s provided with an outlet-open—
Ing 3, GOHHHLIIHG‘LUHG' with a discharge-tube

whlch tube is connected to a suitable ex-
haust preferably a pneumatic fan 42.

5 deswna.,tes a skeleton cage, which 1s po-
sitioned within the casing, said cage being

provided witha plurality of clrcumferentlally- .

disposed transverse bars 6, having kmnife-
edges, so that the interior Wall of the cage 1S

pr ovided with a disintegrating or shreddmﬂ*_

surface codperating with the hinged ham-
mers 7, carried by the triangular heads 72 on
the shaft S. The shaft 8 pr()]ects through
the opposme sides of the casing and is sup-
ported In adjustable bearings 9 and 10. On
one end of the shatt 1s a fly v-wheel 11, while
on the other end 1s placed a dnv_e-pulley 12.
Below the discharge end of the casing and ap-
proximately in line with the horizontal axis
of the shaft 8 1s an inlet-opening 13, through
which the material is introduced into the cage
5. The feed-rollers 14 and 15, adjacent to
the inlet-opening 13, are provided Wlth dif-
ferent surfaces. The roller 14 is journaled 1n

stationary bearings, while the roller 15 1s
journaled in slidable b earings in the machine,
whereby said roller 15 is movable vertically
to provide an automatic adjustment for d1t—

ferent thicknesses of the material which
On the
A double

passes between sald feed - rollers.
ends of the roller 14 are shafts 16.
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cear 17 is keyed to one of the shafts 16, the | is to permit the shaft 24 and the complemen-

double teeth alternating with each other, said
teeth meshing with similar alternating teeth
on the gear 18, carried by one of the end
shafts 19 of the roller 15. The end shafts 19
of the roller 15 are carried in the sliding bear-
ings 20, which are vertically movable 1n the

~slots 21 in the removable plates 21%, which

, 10

L5

are carried by the projecting flanged portions
21° of the machine.
Interposed between the rollers 14 and 15

‘and in the space forming the entrance to the

disintegrating - cage 1s a horizontally - dis-
posed knife triangular in cross-section, so as
to provide a plurality of cutting edges to be
independently brought into operative posi-
tion, whereby they can independently act

“upon the material to be shredded.
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23 designates a gear-wheel carried on a

shaft 24 and meshing with a gear 25 on the

shaft 16 of the roller 14.

26 1s a drive-pulley carried on the shaft 24
and adapted to receive motion from a suit-
able source of energy (not shown) and differ-
ent from the source of energy which applies
power to the shaft 8 on which the pulley 12
1s located. ~ |

27 designates a transverse bar similar to
one of the bars 6, except that one edge 1s con-
tiguous to the surface of the roller 14, so that
any material which may adhere to the roller
during the introduction of the bulk of the
material into the machine will be removed.

A suitable feed device for receiving the
material in bulk and removing the foreign

-matter and for feeding the material mnto the

shredding portion of the machine 1s illus-
trated in Figs. 1 to 4. This feed device 1s
shown as comprising an elongated hopper 28,
which 1s adjustably and removably secured
to a base 32, supported on the standards 29.
The feet of the standards 29 are provided
with slotted flanges 30, in which fastening de-
vices 31 are arranged so that the standards
may be moved toward and away from the
machine to effect the adjustment thereof.
The side bars or base members 32 are pro-
vided at their extremities distant from the
standards 29 with slots 33, in which are bolts
or pins 34, said bolts or pins constituting fas-
tening and guiding devices and being carried
by the base 1. The bottom of the hopper
consists of a plurality of revoluble grate bars
or cylinders 35, which are rigid with the shafts
36 projecting through the hopper sides, said
shafts carryingbeveled gears 37 on their ends.
These beveled gears 37 mesh with similar
oears 38 on the longitudinally-disposed shaft
39, which shatt 1s carried in suitable bearings
40 and 41 on the hopper and the base,respec-
tively. The shaft 39 i1s driven by a clutch

from thebeveled gear42 onthe shaft 24, which
beveled gear meshes with a beveled gear 43,
forming part of a clutch on the shaft 39. The
object of providing the clutch on the shaft 39

tary mechanism to operate mndependently of
the mechanism driven by the shaft 39. The
reason for this is that 1t sometimes happens
that the material to be shredded contains
nails, rocks, or some other foreign substance,
which clogs the spaces between the grate-
bars, so as to prevent their rotation. By pro-
viding a friction-clutch the stopping of the
orate-bars can be eflected and the non-rota-
tion of the shaft 39 permitted without affect-
ing the operation of the remaining parts
driven by the-shaft 24.

The clutch preferably used consists of a
boxing or housing in which 1s a disk provided
with a friction-surface, which disk 1s carried
by the beveled gear43, looselymounted onthe
shaft 39. The disk is indicated in Fig. 5 and
designated by the numeral 44, and may con-
sist of suitable metal, on one face of which 1s
a friction-facing 45, adapted to contact with
the adjacent face of the disk 46, which 1s

rigid on the shaft 39. This clutch 1s arranged
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to be automatic in its operation, and this 1s

accomplished by providing a tension-ring 47,
which bears against the disk 46 and 1s guided
within the circumferential flange 48, carried
by the disk 46, which ring 47 1s held m place
by the fastening devices 49, on the ends ol
which are suitable nuts 49*. By adjusting
the nuts the degree of tension can be regu-
lated so that different degrees ol resistance

‘must be offered by the shaft before the clutch

contact will be broken. However, this can
be regulated for the various conditions under
which the machine will operate. = _
As heretofore stated, the material to be
shredded is dumped into the hopper and then
fed into the machine, this being done by the
alternately-arranged toothed collars, which
are carried by the respective cylinders 35.
Under ordinary conditions the gravitation
of the roller 15, due to its weight, will be suf-
cient to compensate for the varying thick-
nesses of the material entering the disin-
tegrating-cylinder.
however, that the voluntary movement ot the
roller 15 Is in itself not sufficient to permit

go
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It sometimes happens,

the passage of the material, in which event

the machine becomes choked. Means is pro-
vided for instantaneously relieving this chok-

ing of the machine, and the means is so con-

veniently arranged that the operator feeding
the material into the hopper would have no
difficultyin promptlyrelieving the stagnation
of the material which is being fed into the
cage. By reference to Figs. 1 to 4 1t will be
noticed that the roller is adapted to be actu-
ated or vertically raised by levers 50, which
are fulerumed to standards 51, projecting
from the opposite sides of the hopper. One

“end of each lever is connected to the sliding
bearing 20 of the shaft 19, on which the roller

15 is carried by a link 512.  The opposite end
of each lever is attached to a pitman 52, each
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pitman being fastened to a pedal-yoke 53, p

which 1s spring-retracted by the spring 54,
sald lever being pivoted at 55.

1t 1s sometimes found desirable to effect an
adjustment between the disintegrating por-
tion of the machine and the feed mechanism.
This is__acc()111plished by the adjusting-rods

56, having their respective ends threaded and

adjustably connected to the brackets 57 on
the hopper 28 and to the standards 58, car-
ried by the base 1. This adjustment is per-
mitted by the slotted portions 32 of the hop-
per-base and by the slotted portions 30 of the
standards 29.

Another advantage gcained by providing
the feed mechanism so that it can be removed
is that different forms of feed devices can be
substituted for feeding certain kinds of mate-
One ot these feed devices is illustrated
mm Ifig. 7, and 1t consists of the removable
side plates 59, which can be substituted in
lieu of the side plates 21* in the preferred
construction. These side plates 59 carry an
inclined hopper-plate 60, whereby a hopper
1s formed to receive the material to be fed
In suitable
siiding bearings in the slots 61 of the plates 59
1s a shalt of the gravitating-roller 152, which
corresponds or 1s similar to the roller 15 in
the preferred construction. The stationary
roller 142 1s approximately the same as the
roller 14 in the preferred construction, and
the knife 222 is formed like the knife in the
preferred construction, said knife in either or

bothconstructionsbeingprovided with polyg-
onal projections 62, which rest in bearings

63 1n the sides of the machine, said bearings
being closed by the side plates, so that after

- the knife 1s placed 1n its operative position it

will remain rigid with relation to the remain-
ing portion of the machine.
- 63% 15 a flexible lip secured to the front edge
of the cover and having its free edge bearing
against the corrugated feed-roller to prevent
the material within the cage and being acted
upon by the hammers from being thrown out-
wardly. -
The advantage of the triangular bar re-
sides 1n the fact that it may be adjusted to
three different positions without being re-
ground. The triangular bar 22 or 222, as the
case may be, may be turned to bring an un-
used cutting edge imto proper position by
first removing one of the plates—as, for ex-
ample, 59——carrying either the roller 15 or
152, The upwardly and inwardly projecting
edge acts as an overhanging breaker-plate
beyond which the material is positively pro-

- Jected by~ the corrugated feed-roller, and

6o

65

while held suspended the material is struck
by the hammers and shredded or torn, so as
to be divided 1nto fine particles or pieces. In
the event that fabric is to be shredded 1t will
be obvious that the inner upper edge of this
triangular bar acts as a tearing edge and sup-

congested during this action.

ort for the material while it 1s being acted
upon by the downwardly-moving hammers.
Where the material acted upon is rubber
hose or the like, the hammers will remove a
conslderable portion of the rubber before the
woven body portion 1s shredded. . The tri-
angular cage-bars also contribute materially
to the shredding action,in that their for-

wardly-presented sharp corners hold the ma-

terial while being acted upon by the ham-
mers. Material which 1s reduced to suffi-

cient fineness to pass through the cage-bars
will be discharged from the shredding-cham-

ber; but the particles which are too large to
pass through the cage-bars will be repeatedly
acted upon until reduced to sufficient fine-
ness to pass through said cage-bars.
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The purpose of the exhaust-pipe 4 (shown

in Iigs. 1 to 4) is to carry off the lighter par-
ticles in the machine which are kept in a state
of agitation by the hammers. For instance,
in shredding material such as rubber hose the
rubber being the heavier will be acted upon
by gravity and centrifugal force to a much
greater extent than the woven material em-
bedded in the rubber, so that when said
woven material i1s shredded and carried
around by the hammers 1t will be acted upon
by the exhaust-fan and drawn up through
the pipe 4, and thus effect an initial separa-
tion of the rubber and woven material.

Instead of employing hammers similar to
those designated by the numeral 7 I may em-
ploy hammers having chamfered heads 64,
(see F1g. 7,) which hammers may be pivot-
ally carried by heads on the shaft 8 and may
alternate with each other; so as to act upon
the entire mass of material within the cage.

Attention 1s directed to the fact that the
feed mechanism 1s operated at a compara-
tively low rate of speed, while the hammers
are operating at a comparatively high rate of
speed. The reason for this is to permit the
material to be acted upon to the greatest ex-
tent during the period within which 1t 1s in
the cage and to so slowly feed the material
into the cage that the cage will not become
After the ma-
terial has been suitably acted upon it will be
drawn off through the tube 4 to a suitable
chamber previously provided therefor.

Having thus described the invention, what
1s claimed as new, and desired to be secured
by Letters Patent, 1s—

1. In a machine of the class described, the
combination with a casing having inlet and
outlet openings, of codperating feed-rollers
adjacent the inlet-opening, a knife inter-

posed between the rollers, said knife being

approximately triangular in cross-section
with a knife-edge at each angle, and ham-
mers within the casing; substantially as de-
scribed.

2. In a device of the class described, the
combination with a disintegrating mechan-
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ism having a casing provided with an inlet-

. opening, of a feed mechanism connected to

10

L5

20

30

35

4.0

45

50

60

05

the casing for feeding material into the inlet-
opening, said feed mechanism including a
plurality of rotatable elements having shatts
with terminal gears, a drive-shaft having
gears to mesh with the first-named gears,
said shaft having fixed bearings, and adjust-
ing devices connecting the feed mechanism
with the casing, whereby the teeth of the
gears on the feed mechanism and the shatt
can be adjusted to properly mesh; substan-
tially as described.

3. In a machine of the class described, a
disintegrating mechanism having a casing
provided with an inlet-opening and an outlet-
opening, codperating rollers at the inlet-open-
ing, a knife interposed between the rollers,
said knife being approximately triangular in
cross-section with a knife-edge at each angle,
and roller-supporting bearing-plates for one
of the rollers adjacent to the opening, said
bearing-plates having portions for holding
said knife against movement; substantially
as described. - -

4. In a machine of the class described, a
disintegrating mechanism provided with a
casing having an inlet-opening, bearings in

‘the casing, a knife having angular ends rest-

ing in the bearing, said knife being approxi-
mately triangular in cross-section with a
knife-edge at each angle, rollers above and
below the knife, and means for locking said
knife against movement when any of the
edges are presented for contact with the ma-
terial; substantially as described.

5. In a machine of the class described, a
disintegrating mechanism provided with a
casing having an inlet-opening and an outlet-

opening, bearings in the casing, a knife hav-

ing angular ends resting in the bearings, said
knife being approximately triangular in cross-
section and provided with a cutting edge at
each angle, the respective cutting edges be-
ing adapted to be respectively positioned for
contact with the material, rollers above and
helow the knife, and roller-carrying plates for
locking said knife against movement when
any of the edges are presented for contact
with the material; substantially as de-
scribed. |

- 6. In a machine of the class described, a
disintegrating mechanism provided with a
casing having an inlet-opening, bearings in
the casing, a knife in the bearings approxi-
mately triangular in cross-section and hav-
ing a cutting edge at each angle, the edges

being adapted to be respectively positioned

for contact with the material, rollers above

and below the knife, and removable roller-

carrying plates for locking said knife against
movement when any of the edges are pre-
sented for contact with the material; sub-

stantially as described.
7. In a machine of the class described, the

|
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combination with a casing having a disinte-
orating mechanism, said casing being pro-
vided with inlet and outlet openings, rollers
carried by said casing and adjacent to the in-
let-opening, one of said rollers being in fixed
bearings and the other in slidable bearings, a

70

lever 50 connected to the movable bearings,

a treadle 53 below the lever 50, and a connec-
tion between the lever 53 and lever 50 where-
by the depression of the lever 50 will raise
the movable bearings; substantially as de-
scribed. '

Q. In a device of the class described, the
combination with a casing having a disinte-
orating mechanism therein, said casing being
provided with inlet and outlet openings, roll-
ers carried by the casing and adjacent to the
inlet-opening, one of said rollers being in
ixed bearings and the other in slidable bear-
ings, a spring-retractable treadle 53 pivoted
at one end, an intermediately-pivoted lever

75

30

50 connected to the slidable bearings, and a

connection between thelevers 50 and 53; sub-
stantially as described.
9. In a device of the class described, the
combination with a disintegrating mechan-
ism, a casing surrounding said mechanism
and having an inlet-opening and an outlet-
opening for communication with a pneu-
matic exhaust, a.pair of feed-rollers adjacent
to the inlet-opening of the casing, one of
which is in stationary bearings and the other
in movable bearings whereby the latter 1s
adapted to gravitate toward the former, &
knife between the rollers, and a scraper-knife
adjacent to the roller in fixed bearings; sub-
stantially as described. |

10. In a device of the class described, the
combination with a casing having a disinte-
orating mechanism therein, of a feed device
comprising a hopper, the bottom of which
consists of a plurality of rotating elements
having gears, a rotatable shaft having gears

fixed thereto and in mesh with the gears on

the rotatable elements, a gear loose on said
shaft, a driving-shaft, a gear on the driving-
shaft in mesh with the loose gear, and a fric-
tion-clutech one member of which 1s fixed on
the shaft and adjacent the loosé gear, the
second member of the clutch being loose on
the shaft and rigid with the loose gear; sub-
stantially as described. - |

11. In a shredding-machine, the combina-
tion with feed-rollers, one of which positively
advances the material to be shredded into
the machine, and a removable bar triangular
in cross-section and having a knife - edge at
each angle, one edge of the bar bearing upon
the other of said feed - rollers for guiding the
material into the machine; substantially as
described. o

12. In a shredding-machine, the combina-
tion with feed-rollers one of which positively
feeds the material into the machine, of a tri-
angular bar arranged between said rollers

goO

95

I00

105

11O

115

120

125

130




808,133 - | &

and having a knife-edge at each angle, one ot edge and while it is held by the positive feed—

the knife-edges codperating with the lower | rol er; substantially as descrlbed

roller to D'ulde the material therefrom and | In Jestlmony whereof I hereunto affix my

direct 1t upwardly and inwardly to the ma- | signature, in the presence of two witnesses,
5 chine in a path coincident with the circum- | this 5th da,y of July, 1904.

terence of the positive roller, the upper inner | _
edge of said %ar forming an overhanging MILTON F. WILLIAN IS'_
tearmg edge, and revolving beaters or ham- Witnesses: _
mers codperating with the material after it IF. R. CorRNwALL,
1o has been positively moved past the tearing GEORGE BAKEWELL,
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