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SHREDDER-COMPACTO 

This invention relates generally to processing of or 
ganic and inorganic waste materials and more particu 
larly to a new improved apparatus for processing waste 
material or garbage. 
Apparatus and methods of processing garbage and 

trash are known in which the waste material is commi 
nuted and is then compacted to reduce the volume 
thereof. The apparatus of this type have heretofore 
used a reduction'mill or pulverizer for comminuting the 
waste material and then feeding it through a feed chute 
to a compacter. These known apparatus are relatively 
complex and expensive to make. 
The known hammer mills or pulverizers receive the 

waste material to be comminuted and may have a ?rst 
stage in which the material is broken up before it passes 
downwardly to a second stage where cutting hammers 
or ?ails reduce the waste material to smaller particles. 
The size of the particles may be substantially controlled 
by breaker plates which are adjustable inwardly and 
outwardly relative to the interior of the hammer mill or 
pulverizer to controllably set the clearance between 
these plates and the cutting hammers in the second 
stage of the mill. The comminuted material is dis 
charged centrifugally by positive air ?ow developed by 
the mill and sweep hammers positioned below the cut 
ting hammers. 
The comminuted material is received in a feed chute 

from which it is delivered to a compacter which may be 
made as a compacter-extruder. The feed chute has 
presented a problem in this type of apparatus in that its 
interior is generally covered by adhering comminuted 
material which adheres to the interior of the chute be 
cause of charges carried by the particles and provision 
must be made for delivering the adhered material to the 
compacter. This has resulted in the construction of 
tamper devices within the feed chute to assure positive 
delivery to the compacter. I 
The compacters themselves may be made as a combi 

nation compacter-extruder. Such compacter-extruders 
have been constructed as auger-compacters-that com 
prise a helical screw mounted rotationally within a 
tube. The helical screw is constructed so that the angu 
lar friction is such that the screw effects compaction 
and reduction of volume of the comminuted garbage 
and discharges the compacted garbage greatly reduced 
in volume. 

It is a principal object of the present invention to pro 
vide an apparatus for processing garbage to reduce its 
volume by a simple, substantially maintenance-free me 
chanical system free of the need of a hammer mill or 
pulverizer. 
According to the invention a shredder-compacter re 

ceives waste material to be compacted. The waste ma 
terial is delivered to the apparatus as av mixture of or 
ganic and inorganic materials randomly mixed and may 
be wet or dry. The materials are shredded as necessary 
by the auger-compacter in cooperation with‘ a shred 
ding device and is transported axially through the appa 
ratus by a helical screw of the auger-compacter which 
further reduces the material to particles which may be 
compacted. The shredded material is received within a 
compaction tube and compacted therein. The helical 
screw or auger is constructed so that the angle of fric 
tion is such that the screw effects compaction and re 
duction of volume of the garbage particles and dis 
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2 
charges the compacted garbage greatly reduced in vol 
ume. _ ' 

Other features and advantages of the apparatus in ac~ 
cordance with the present invention will be better un 
derstood as described in the following speci?cation and 
appended claims, in conjunction with the following 
drawings in which: 
FIG. 1 is a perspective and elevation view of appara 

tus according to the invention; 
FIG. 2 is a section view taken along section line 2-—2 

ofv FIG. 1; 
FIG. 3 is a section view taken along section line 3-3 

of FIG. 2; 
FIG. 4 is a fragmentary plan view of the apparatus il 

lustrated in FIG. 1; _ 
FIG. 5 is a section- view taken along section line 5-5 

' of FIG. 4; 
FIGS. 6-8 inclusive are section views of different em 

bodiments and modi?cations of part of a compaction 
tube of the apparatus and are views taken along modi 
?ed apparatus at points comparable to that of FIG. 5. 
FIG. 9 is'a fragmentary enlarged view of a part of the 

apparatus in FIG. 2; 
FIG. 10 is a section view taken along section line 

10-10 of FIG. 1 and 
FIGS. 11-13 inclusive are section views of modifica 

tions of the portion of the apparatus shown in FIG. 3. 
The apparatus hereinafter described reduces solid 

waste material or garbage by greatly reducing its vol 
ume and may be used to process, by shredding, shear 
ing and reduction in volume, paper, glass, plastic, metal 
cans and other wet and dry solid organic and inorganic 
materials and waste. The apparatus compresses the 
shredded product to as little as a very small fraction of 
its original volume, extracting excess moisture as here 
inafter described and the end product or output is a 
compressed, relatively dry waste. While the apparatus 
will be described for processing garbage and waste of 
the above-described type, it will be understood by 
those skilled in the art that other materials of a similar 
nature may be similarly processed by the apparatus of 
the invention. ' ~ 

The apparatus according to the invention comprises 
-a shredder-hopper 10, mounted on a base or skids 11, 
for receiving garbage or waste material constituting or 
ganic and inorganic wet or dry materials randomly 
mixed. Within the lower end of the shredder-hopper 10 
is provided a shredder or breaker bar 12 whose opera 
tion is hereinafter described. The shredder-hopper is in 
communication with an auger-transport constituting a 
leading portion of a stepped pitch helical screw 13 ex 
tending axially through a compaction tube 14 which is 
in communication with the hopper 10, to which shred 
ded particles are delivered for compaction as later de 
scribed herein. 
The helical screw 13 is driven from an electric drive 

15 having a reversible electric motor 16. The drive is 
provided with a thrust bearing, not shown, receiving 
the axial thrust of the helical screw. The entire assem 
bly, other than the controls, is mounted on the skid or 
base 11. 
The waste materials received in the shredder-hopper 

10 are torn, sheared or shredded by the breaker or 
shredder-bar 12 extending axially the length of the 
shredder-hopper 10 in the lower part thereof in posi 
tion parallel to the helical screw to coact with the 
?ights of the helical screw 13. As the helical screw is 



3 
rotationally driven, in the direction shown by an arrow, 
it feeds the larger waste material into the shredder bar 
and as it rotates its flights jointly with the shredder-bar 
will shred, shear and tear the materials such as wood, 
cans, plastic etc. and reduce the size thereof. The heli 
cal screw is provided with a leading auger-transport 
section, as illustrated in FIG. 2, within the shredder 
hopper l0 and has its larger pitch in this portion for 
transporting larger materials and in order to have a 
large span of the ?ights coacting jointly with the edge 
surfaces of the shredder-bar to effect the shredding and 
tearing action along the full axial length of the shred 
der-hopper 10. Moreover, the long pitches section of 
the screw is assisted in transporting the waste material. 
The shredder bar resists rotation of the waste material 
by the screw and thus constrains the material in the 
hopper to axial travel. 
The shredder or torn waste material is transported 

from the shredder-hopper 10 into the compaction tube 
or auger-compacter 14. The shredded particles of gar 
bage are advanced axially through the tube. The parti 
cles pass through two transition zones in the tube in 
which larger particles are shredded and in a second and 
downstream transition zone the reduced particles are 
pushed at an effective angle of friction, as later de 
scribed, for compacting them and reducing the volume 
thereof. 

In the ?rst zone smaller particles and shreds of shred 
ded garbage being transported by the helical screw are 
disposed in the ?ow of material substantially in the 
lower half of the compaction tube. The larger particles 
are moved axially through the tube within the upper 
part of the tube and are subjected to shredding and re 
duction in size by axially extending slots 18, 20 dis 
posed circumferentially spaced from each other as il 
lustrated in FIGS. 4 and 5. The slots extend through the 
tube and axially thereof and are sealed-off with cover 
plates 21, 22. As the larger waste material is advanced 
rotationally and axially through the tube the ?ights of 
the helical screw, which in this section of the screw 
have a smaller pitch, will coact with the edges and sides 
of the tube slots, de?ning the slots, to effect tearing, 
shearing and shredding action so that the larger parti 
cles are further reduced in size and will be moved 
downwardly to the lower part of the tube to make room 
for further treatment of the larger particles. The slots 
extend axially at least the axial length of the pitch of the 
helical screw in this zone of the compaction tube. It has 
been found that apparatus according to the invention 
will function to reduce the size of the waste material re 
ceived in the hopper without the use of a shredder-bar 
12 so that the auger-compacter 12, 14 functions as a 
shredder-compacter. However, the action of the appa 
ratus is improved by the use of such a shredder-bar. 
As particles of garbage are advanced axially through 

. the compaction tube the particles pass through the sec 
ond transition zone in the tube, which is downstream of 
the ?rst zone or shredding zone, in which each particle 
is pushed at an effective angle of friction, for example 
55.3°, because of the angle of the helical screw 12 and 
the friction. It is necessary for the particles to slide‘ 
against this screw in order to be compacted. It has been 
found that a coeffecient of friction of the particles of 
at least 1.73 and/or angular friction of 55.3° is required 
to compact the matter in a garbage mixture which is 
composed both of organic and inorganic material 
which may be wet or dry. If the angle is less, as it is for 
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example in the center of the screw, and perhaps be 
cause various materials are involved slippage occurs 
and as soon as there is slippage within the compaction 
zone the “plug” of compacted material will over-heat 
rapidly, which may cause jamming. This is avoided and 
relieved as later described. However, the principal 
compaction takes place at the downstream end portion 
of the helical screw closest to the outlet of the compac~ 
tion tube or shredder-compacter. In order to improve 
the compaction it has been found that if the ?ight of the 
screw nearest the output end of the tube is constructed 
as illustrated in FIGS. 9-10 as a “cut ?ight“ the appara 
tus will operate better as later described. 
The compacter screw 13 has an end ?ight 30 “cut" 

or terminating as illustrated in FIGS. 9-10 and has a ra~ 
dial plate or compacting blade 32 and its reinforcement 
33. The blade has a width determined as later ex 
plained. The blade 32 is disposed in a plane substan 
tially transverse to the longitudinal axis of the shaft of 
the compacter helical screw 13 and has a radial extent 
or “height” corresponding substantially to the “height” 
of the individual ?ights of the compacter screw. The 
radial blade is disposed in a plane substantially consti 
tuting an extension of the “cut ?ight" 30. 
The plate or blade 32 is ?xed on a shaft 13a of the 

screw 13. Since the plate has a radial dimension such 
that its radial extent is equal to that of the ?ights it co 
operates with the cut ?ight in compacting the material 
as later described. The blade is disposed in a plane 
transversely of the longitudinal axis and this plane is 
offset about l6° to a plane transverse and normal to the 
longitudinal axis of the helical screw so that it is dis 
posed offset to the longitudinal axis of the screw as 
shown in FIG. 1. The plate is disposed next to the 
downstream end of the helical screw. This transverse 
blade or plate 32 is of a width of about one half the dif 
ference dimension between the dimension of the out 
side diameter of the screw shaft and the overall diame~ 
ter of the screw ?ights. The transverse end blade is thus 
offset relative to a plane normal to the shaft axis and is 
dimensioned in width so that the tube is not closed off, 
as can be seen in FIG. 10. 

In order to effect compaction, the length of the tube 
downstream of the compacting screw must be suf? 
ciently long to provide enough of a “restriction” to the 
“plug” of material developed downstream of the heli 
cal screw in order to obtain good compaction ratios. If 
it is desired to obtain the same compaction with a 
shorter tube, it has been found that the screw must ei 
ther be constructed of hardened steel so that it does not 
wear excessively or a restriction may be provided, not 
shown, in known manner. Moreover, if the tube is con 
structed as a solid tube, the length of the compacter 
tube, if too great, will cause jamming downstream of 
the screw because of excessive swelling of the “plug” 
of material developed downstream of the screw. 
The principle of compaction relied on in the inven 

tion is that compressibility and the coefficient of fric 
tion of the materials involved, as well as the angular 
friction, permit the compaction required. However, the 
compressibility and coefficient of friction of these ma 
terials can vary considerably, for example moisture can 
in?uence the friction factor greatly, and in order to 
compensate for these variables, a “nozzle” of variable 
cross-section area is provided in the invention. This 
nozzle automatically changes its area of cross-section 
to compensate for changes in physical properties of the 
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“plug" and avoids jamming of the tube in the event that 
the compacted material swells. ' 
The variable cross-section change possible and con 

struction of the nozzle is illustrated in FIG. 1 in which 
the “nozzle” is constructed as a “latch” made as a piv 
oted lid or section 50 movable radially outwardly rela 
tive to the longitudinal .axis of the tube‘. This lid section 
of the tube is provided with outwardly extending 
flanges 55, 56 on opposite sides thereof. The lower part 
of the tube is provided with outwardly extending lugs 
58, 59 spaced circumferentially from and aligned with 
respective ?anges of the lid for mounting variable ad 
justable means, for example spring-loaded bolt assem 
blies 61, 62, 63, 64. The spring-loaded assembly 61 is 
provided with a manual-adjust knob 61a. The assem 
blies may be mounted so that they can be swung into 
position through slots, not shown, provided in the cor-3 
responding ?ange or lug 55. Those skilled in the art will 
understand that pneumatic-hydraulic devices with vari 
able ori?ces, not shown, could be used instead of the 
spring-loaded bolt assemblies. Each of the spring 
loaded bolt assemblies will allow the lid or sections to 
move upwardly and substantially radially of the corre 
sponding lower section of the tube. It can thus be seen 
that the lid can be variably adjusted to in effect provide 
a device for precluding jamming of the compacted ma 
terial downstream of the screw and in effect provide a 
variable packer lid arrangementor automatically vari 
able nozzle or latch having a minimum cross-section 
area changing in an increasing direction depending 
upon the adjustments set on the spring-loaded assem 
blies of the individual lids. This device will relieve the 
tensions in the compacted material. 
The packer lid is an upper hemispherical part of the 

tube 14, as illustrated, and is secured to the lower hemi 
spherical section of the tube and pivotally mounted 
thereto by a hinge 67. The four variably adjustahle 
spring-loaded bolt assemblies will allow the lid to 
“swing” so that in the event of excessive internal pres 
sure on the lid 55 it will move outwardly sufficiently to 
preclude jamming of the screw and-tube due to the 
“plug” of compacted material being “frozen” in the 
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tube 14. The increase in cross-section of the tube al- ., 
lowed by the pivotally mounted lid or section 55 is suf 
ficient to compensate for swelling that may take place 
in the “plug" of compacted material without any com 
pacted material being allowed to escape between the 
lid and tube. The tube and lid section are constructed 
as shown in FIG. 10 along the length of their cooperat 
ing surfaces so that longitudinal seams 14a, 14b are 
formed and compacted material cannot escape as the 
lid 5d moves pivotally relative to the tube. 
The variable nozzle or latch described above relieves 

the internal tension of the compacted material and still 
maintains a good compaction ratio. This provision 
avoids jamming; however, provision may be made for 
electrically protecting the apparatus in the event the 
compacter screw freezes or becomes jammed because 
of its inability to advance the “plug” of compacted ma 
terial. ‘ 

The apparatus above described requires resistance to 
the particles of material for compacting. Compaction 
takes place in the tube and the desired compaction can 
be accomplished solely by thescrew without the com 
pacting blade 32 described above. In order to provide 
resistance to the material, a nine inch diameter com 
paction tube should extend at least about four inches 

45 

60 

65 

3,760,717 
6 

downstream of the compacter screw blade. The'portion 
of compacter tube between the downstream end of the 
compacter screw and upstream of the automatically 
variable nozzle is about four inches. However, the use 
of the compacting blade improves the compaction ra 
tio. The transverse compacting blade 32 developes only 
axial forces that greatly compact the material in the 4 
inch length of tube downstream of the compacter screw _ 
and upstream of the nozzle or latch arrangement. This 
is in contrast to compacting solely with the screw where 
radial forces are developed that are lost energy to the 
principal compaction function. ' 
While same known compacters using an auger in 

combination with a reduction mill require closing off 
the outlet or discharge end of the auger to start the 
compaction by the apparatus and to keep material from 
being blown out the present apparatus avoids this need 
since there is an absence of a reduction mill. The appa 
ratus according to the invention starts its compacting 
without a temporary resistance being built up to the 
discharge by temporary blocking off of the discharge 
vend. - 

The construction described above provides an appa 
ratus free of hydraulic systems and ’ their attendant 
problems. This construction requires considerably less 
power in effecting compaction than the known systems. 
For example, a 7.5 HP. electric motor rotating at 51 
R.P.M. geared down in a 17.9 : 1 reduction double heli 
cal reduction gear drives a 1.81:1 reduction pulley and 
belt so that a compacter screw having 9 inch diameter 
?ights develops 1,820 lbs. of thrust and will have a 
cubic foot displacement of 14.02 cfm with a desirable 
compaction ratio. 

It can be seen that the elimination of the reduction 
mill will reduce power requirements and maintenance. 
Moreover, the present apparatus operates much more 
quietly than known apparatus and is constructed com 
pactly so that it may be installed in less spacethan 
known apparatus and without need to consider noise 
abatement. , 

' The slots and cover plates therefore can be com 
structed differently‘ than before described. Thus, as il 
lustrated in FIG. 6 a compaction tube 64 has slots 65, 
66 covered with axially extending raised covers 68, 69 
which are rectangular in cross section. The slots extend 
inwardly of the cover to allow for wear of the sides of 
the slots. The same provision is made in the embodi 
ment illustrated in FIGS. 1-5 and FIGS. 7-8. In FIG. 7 
a compacted tube 74 has slots 75, 76 having covers 78, 
79 which are triangular in cross section. The covers il 
lustrated in FIGS. 6 and 7 are “raised” and de?ne a 
space 68a, 78a, 79a outwardly of the respective com 
paction screw in communication with the interior of 
the respective screw tube. This space allows the mate 
rial to extend into this working space and thus the full 
sides of the slots can effect shredding in conjunction 
with a respective helical screw 62, 72. 
The embodiment in FIG. 8 illustrates a compaction 

tube 84 having axial slots covered with plates 88, 89 
bolted down instead of welded as illustrated in FIG. 5'. 
In these two embodiments, FIGS. 5 and 8, the plates 
are ?ush with the exterior of the respective compaction 
tubes 14, 84 and the slots cooperate with the screws 13, 
82 as before described. 
The breaker bar 12 may be constructed with a differ 

ent cross section than that illustrated in FIG. 3. Thus, 
in FIGS. 11-13 inclusive modified shredder-hoppers 
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111, 112, 113 are shown in cross section in which re 
spective breaker bars 114, 116, 118 are bolted on the 
side of the hopper in position to provide a longitudinal 
edge coating with the ?ights of the respective helical 
screws 120, 121, 122. The breaker bars or shredder 
bars disclosed in these latter FIGS. effectively carry out 
shredding of the waste material in a manner before de 
scribed with respect to the ?rst embodiment described 
and shown in FIG. 3. Moreover, these shredder-bars or 
breaker bars each cooperate with the individual helical 
screws to deliver the waste material axially of the indi 
vidual helical screws and into respective auger 
compacter tube, not shown, connected to each respec 
tive shredder-hopper l1 1, 112, 113 as - before de 
scribed. 
While the invention is described as breaking, shear 

ing and shredding the material it will be understood 
that the term shredding as used herein also includes the 
actions of breaking, tearing and shearing the material 
and the term is used generically to all of these actions. 
What we claim and desire to secure by Letters Patent 

is: ' 

1. An auger-compacter for compacting organic and 
inorganic waste materials randomly mixed comprising, 
a tubular member, means comprising said tubular 
member for receiving the waste material, shredding 
and compacting said waste material comprising a 
driven auger-compacter screw disposed axially in said 
tubular member, having helices and a downstream end 
flight having a sector removed therefrom for compact 
ing said waste particles in said tubular member, a pair 
of slots disposed diametrically of said screw and dis 
posed parallel to the longitudinal axis of said com 
pacter screw extending axially of said compacter screw 
axis and upstream axially of said downstream end 
?ight, and a transverse blade disposed in a plane trans 
verse to the longitudinal axis of said compacter screw 
adjacent said end flight and disposed offset relative to 
a plane transverse and normal to said axis. 

2. Apparatus for reducing the volume of wet and dry 
solid organic and inorganic waste material of different 
densities randomly mixed comprising, an auger 
compactor having shredding means to shred the waste 
material, compaction tube, a rotationally driven helical 
screw disposed extending axially, in said compaction 
tube, means on said helical screw cooperating solely 
with said tube for compacting the shredded waste ma 
terial comprising helices on said helical screw and a cut 
flight at a downstream end of said helical screw, said 
means on said helical screw for compacting the shred 
ded waste material including blade coaxial with said 
screw and in a plane transverse to the longitudinal axis 
of said screw and extending outwardly on said screw, 
and said blade being disposed adjacent said out ?ight. 

3. Apparatus for reducing the volume of waste mate 
rial such as garbage and the like comprising, shredding 
means having means to shred waste material such as 
garbage and the like, means in communication with 
said shredding means to receive the shredded waste 
material from said shredding means comprising an aug 
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8 
er-compacter having means receiving the waste mate 
rial and including means to compact the shredded 
waste material to reduce it in volume and deliver it as 
an output of said apparatus, said means to compact the 
shredded waste material comprising a compaction 
tube, a helical screw disposed extending axially in said 
compaction tube, means on said helical screw cooper 
ating with said tube for compacting said shredded 
waste material comprising helices on said helical screw 
and a cut flight disposed downstream of said helices, a 
blade coaxial with said screw and in a plane transverse 
to the longitudinal axis of said screw and extending out 
wardly on said screw, and said blade being disposed ad 
jacent said cut ?ight. 

4. Apparatus for reducing the volume of waste mate 
rial comprising, a shredder to shred organic and inor 
ganic waste material received therein in a random mix 
ture, an ‘auger-compacter in communication with said 
shredder to compact and reduce the volume of shred 
ded waste material having means comprising a driven 
helical screw to compact waste material and deliver it 
as an output of said apparatus, said auger-compacter 
comprising a compaction tube within which said helical 
screw is disposed extending axially therein, means on 
said helical screw cooperating with said tube for com 
pacting said shredded waste material, said means on 
said helical screw for compacting comprising helices 
thereon and a cut ?ight disposed at a downstream end 
of the helices on said helical screw and including a 
blade coaxial with said screw and in a plane transverse 
to the longitudinal axis of said screw and extending out 
wardly on said screw, and said blade being disposed ad 
jacent said cut ?ight. 

5. Apparatus for reducing the volume of waste ma 
erial such as garbage and the like comprising, shred 
ding means for shredding solid waste material and an 
auger-compactor receiving the shredded waste mate 
rial to compact it and reduce it in volume for delivery 
as an output, said shredding means and said auger 
compactor comprising a driven, common, single helical 
screw, said shredding means comprising helices on said 
helical screw upstream of said auger-Compactor and 
elongated means de?ning an elongated edge along the 
axial extent of said helices for shredding waste material 
driven by said helices, said auger-compacter compris 
ing a tube within which other helices downstream of 
the ?rst-mentioned helices are rotatably driven, said 
shredding means comprising means for receiving and 
containing said waste material and within which the 
first-mentioned helices and said elongated edge are dis 
posed, said tube having an inlet end disposed communi 
cating with said means for containing the waste mate 
rial. 

6. Apparatus for reducing the volume of waste mate 
rial according to claim 5, in which said tube comprises 
at least one axial slot having axial edges bounding the 
slot cooperative with helices within said tube for shred 
ding waste material within said tube. 

* * =l‘ * * 


