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1
SOLID WASTE SHREDDER

This application is a division of application Ser. No.
443,506, filed Nov. 30, 1989 now U.S. Pat. No.
4,985,976.

TECHNICAL FIELD

This invention relates to the chopping and shredding
of solid waste materials. More particularly, this inven-
tion relates to a shredding device and its method of
operation which will maintain an overall consistency of
the sharpness of the cutting blades by replacing the
dullest blades with new blades without disruption to the
operation of the device.

BACKGROUND ART

In the processing of solid wastes, very little can be
done in exercising usual industrial process techniques
because the “raw” supply is too erratic in volume, com-
ponents, size, consistency, and content. Attempts to
blend and average the supply have included the use of
very large chambers worked with overhead cranes in
an attempt to mix the stock, live bottom mixers, rotating
drums, and shredders. While shredders have achieved a
certain level of the desired effectiveness to produce a
uniform conveyable product, they are inconsistent,
prone to contaminate the surrounding area with dust,
odors, and hazardous and toxic chemicals, and experi-
ence significant down time when it is necessary to per-
form maintenance on the cutting edges. It is imperative
that the blades remain sharp, otherwise items such as
plastic milk bottles escape the shredders and remain in
the process stream plugging conveyances and deterring
further processing of the solid wastes.

While solid wastes shredders continue to be plagued
with these hardships, other equipment in other indus-
tries have partially corrected those problems by placing
the working blade edges on the outside perimeter of the
device with the intent of producing an end product of
smaller, manageable, and uniform size. Burkett U.S.
Pat. No. 4,151,794, Burk U.S. Pat. No. 4,389,022, and
Gonnason U.S. Pat. No. 4,398,673 are representative of
such attempts. The Gonnason patent discloses replace-
able cutters fixed to the interior outside face of that
gypsum ore shredding unit, but does not contemplate a
device capable of replacing or sharpening the working
pieces without taking the unit out of service. Similarly,
the Burkett and Burk patents are deficient in this regard.
While both provide for adjustments to peripheral cut-
ting faces, neither can fully service and maintain the
units without ultimately taking them out of service.

As a result of the above described shortcomings, the
efficient processing of solid wastes continues to lan-
guish, preventing or inhibiting the application of tradi-
tional industrial processing techniques. Due to the pecu-
liar nature of solid waste as a highly variable feed stock
and the absence of an effective means of correcting that

problem, solid waste continues to accumulate faster

than it can be processed for re-use.

DISCLOSURE OF THE INVENTION

It is thus a primary object of the present invention to
provide a shredding device and its method of operation
in which the cutting edges can be replaced without
taking the device out of service.

It is a further object of the present invention to pro-
vide a shredding device, as above, which maintains a

15,110,059

5

—

0

15

25

35

40

45

2

consistent average sharpness of the cutting edges to
shred solid wastes into a consistent product size.

It is another object of the present invention to pro-
vide a shredding device, as above, wherein the consis-
tent average sharpness is maintained automatically
thereby maintaining a high operating efficiency.

It is an additional object of the present invention to
provide a shredding device, as above, which maintains
the average sharpness by introducing new cutting edges
at one end of the device while moving the existing
cutting edges toward the other end of the device where
the oldest cutting edge is discharged.

It is yet another object of the present invention to
provide a shredding device, as above, in which the
direction of movement of cutting edges is opposite to
the general direction of travel of the materials to be
shredded.

It is a still further object of the present invention to
provide a shredding device, as above, in which the
cutting edges of a shredder are continuously cooled.

It is an additional object of the present invention to
provide a shredding device, as above, which contains
the dust within the shredding device thereby protecting
operating parts and the exterior environment.

It is yet another object of the present invention to
provide a shredding device, as above, which can ac-
commodate the controlled recycling of materials to be
processed entirely within the device itself.

These and other objects of the present invention,
which will become apparent from the description to
follow, are accomplished by the improvements herein-
after described and claimed.

In general; a device for shredding trash or the like
includes an annular drum carrying vertically spaced
blade members. A paddle rotates within the drum with
its radially outer end being adjacent to said blade mem-
bers. Trash is introduced at one axial end of the paddle
and is forced against the blade members. The trash
shredded by this action is removed at the other axial end
of the paddles.

The blade members can be segmental in nature with a
plurality thereof carried in vertically spaced circular
tracks in the annular drum. The average overall sharp-
ness of the blade members in the shredder is maintained
by placing a new segmented blade in the first of the
tracks while at the same time removing the oldest of the
segmented blades at the last of the tracks.. Such is ac-
complished by removing the oldest blades from each
vertically spaced track and positioning these blades
adjacent to the next track closest to the last track while
at the same time positioning a new blade adjacent to the
first track. The removed blades are then inserted into
the next adjacent tracks closest to the last track while at
the same time a new blade is inserted into the first track
and the oldest blade is discharged from the device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a somewhat schematic view of an overall
system for processing solid waste materials showing the
shredding device according to the present invention
associated therewith.

FIG. 2 is a somewhat schematic partial vertical sec-
tional' view of the shredding device according to the
present invention taken substantially along line 2—2 of
FIG. 1. '

FIGS. 3A and 3B are elevational views of the left
hand and right hand segmental cutting teeth, respec-
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tively, utilized in the shredding device according to the
present invention.

FIGS. 4A and 4B are elevational views of the seg-
mental cutting teeth shown in FIGS. 3A and 3B, respec-
tively, as they appear looking outwardly from the cen-
ter of the shredding device.

FIGS. 5A and 5B are elevational views of the seg-
mented cutting teeth shown in FIGS. 3A and 3B, re-
spectively, as they appear looking inwardly from the
outer housing of the shredding device.

FIGS. 6A and 6B are sectional views taken substan-
tially along lines 6A—6A and 6B—6B of FIGS. 4A and
4B, respectively.

FIG. 7 is a partial sectional view taken substantially
along line 7—7 of FIG. 2 showing the system used to
replace the cutting edges without taking the unit out of
service.

FIG. 8 is a somewhat schematic sectional view taken
substantially along line 8—8 of FIG. 7.

FIG. 9 is a somewhat schematic sectional view taken
substantially along line 9—9 of FIG. 8 and showing the
details of the mechanism which moves the blades.

FIG. 10 is a simplified schematic of the segmental
tooth movement pattern.

FIG. 11 is a somewhat schematic view showing the
details of the tooth storage magazine.

PREFERRED EMBODIMENT FOR CARRYING
OUT THE INVENTION

An overall system for processing solid waste materi-
als is shown in FIG. 1 as including a trash shredding
unit generally indicated by the numeral 10. Shredder 10
is powered by a drive motor 11 and receives refuse
through a feed mechanism generally indicated by the
numeral 12. Refuse is received by a hopper 13 and is
initially roughly macerated by a screw conveyor 14
preferably equipped with a serrated surface 15 to assist
in maceration and a smooth forward motion surface 16.
A water spray, schematically indicated at 17, can be
provided to control dusting and assist in fire control and
conveyance lubrication. A drive device'18 turns screw
conveyor 14 through a transmission 19 delivering a
continuous stream of refuse to a transfer chute 20 and
thereafter into trash shredder 10.

Trash shredder 10 is schematically shown in FIG. 1
as being equipped with an induced draft blower gener-
ally indicated by the numeral 21 which conveys the
shredded refuse pneumatically to further processing
(not shown) and causes the interior of shredder 10 to be
negative in pressure preventing dust from getting into
the internal mechanical parts or escaping out feed
mechanism 12.

Trash shredder 10 is also provided with a forced draft
blower 22 which provides cooling for the working

parts. A mechanism access housing 23 with a sealed .

door 24 and viewing ports 25 allow for access to and
observation of the process. A conventional hydraulic
_pressure system, generally indicated by the numeral 26,
includes the usual components of a reservoir 27, pump
28, pump drive 29, controls 30 and a multiplicity of feed
and return hydraulic tubing generally indicated by the
numeral 31.

Some of the details of trash shredder 10 are shown in
FIG. 2. Shredder 10 includes an outer housing 40 which
surrounds a working drum 41 to define an annulus 42
which serves as a wind tunnel charged by blower 22
through its outlet 43 seen in end view in FIG. 2. Annu-
lus 42 is positively pressurized above atmospheric pres-

20

35

40

45

50

60

4

sure to keep the moving devices clean. The working
heart of trash shredder 10 includes a rotating paddle
generally indicated by the numeral 44 and having blades
45 with lugs 46 on the radially outer edge thereof. Lugs
46 pass on both sides of a plurality of segmental teeth,
generally indicated by the numeral 47, that are re-
strained to travel in tracks 48. Tracks 48 are within
working drum 41 which along with a conical inlet 49
and outlet 50 define an inner working chamber 51.
Shredded trash and air leaves inner chamber 51 via the
pipe outlet 52 which communicates with the induced
draft blower 21 shown in FIG. 1. Blower 21 causes
chamber 51 to be maintained at a pressure below atmo-
spheric pressure. This defined inner chamber 51 would
normally be equipped with protected illumination and
fire protection, neither of which are shown.

Paddle 44 is rotated at high speed by a shaft 53 which
is driven by a drive motor 11 (FIG. 1), and which is
supported by bearings 54 protected by seals 55. Baffles
56 redirect and recycle the particulate trash thrown off
by paddles 44 back into the main stream of incoming
refuse introduced to the inner chamber 51 via chute 57
which is off-center of shaft 53. Chute 57 communicates
with feed mechanism 12 through chute 20 as shown in
FIG. 1.

The cutting teeth 47 are segmental and continuously
renewed into the system. Teeth 47 include guide arms
58 which fit within tracks 48 so that teeth 47 are guided
therein. Teeth 47 are equipped with cooling fins §9
which extend into annulus 42 defined by outer housing
40. Outer housing 40 is positively positioned relative to
working drum 41 by a plurality of stanchions 60 which
extend from drum 41 to housing 40 to a plurality of
vertical support ribs 61 (FIGS. 2 and 7). The segmental
teeth are loosely fitted within tracks 48 so that air blown
in through outlet 43 leaks into chamber 51 and out
through outlet 52.

Segmental teeth 47 are shown in greater detail in
FIGS. 3-6. The teeth are of two varieties, being of the
left hand cutting and right hand cutting types, with
FIGS. 3A and FIGS. 3B showing left and right hand
elevational views, respectively; FIGS. 4A and 4B
showing the left and right hand teeth, respectively, as
seen from the center of shredder 10; and FIGS. 5A and
5B showing the left and right hand teeth, respectively,
as seen from annulus 42. The cooling fins 59 of teeth 47,
which are generally shown in FIG. 2, are shown in
more detail in FIGS. 3A and 3B. Some of the fins 89 are
provided with indentations 70 to accommodate lifting
and moving devices to be hereinafter described while
other heavy fins 71 accommodate the devices that push
the segmental teeth along the tracks 48 of FIG. 2. Cool-
ing fins 59 are also provided with a bias cut 72 for the
left hand bladed teeth and bias cut 73 for the right hand
bladed teeth. As previously described, the guide arms
58 are supported by the tracks 48 of drum 41 and since
tracks 48 are arcuate in nature, guide arms 58 are like-
wise curved and shaped at the leading edge 74 and
trailing edge 75 in a manner to accommodate feed con-
trol mechanisms to be hereinafter described.

The cutting edge 76 of each left hand cutting tooth 47
is configured with air turning fins 77. Similarly the
cutting edge 78 of each right hand cutting tooth 47 is
configured with turning air fins 79 to enhance turbu-
lence in the inner working shredding chamber 51. The
cutting edges 76 and 78 as shown in FIGS. 3A and 3B,
respectively, preferably have an angle of repose of less
than 45 degrees to the direction of motion of the paddle









