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[57] ABSTRACT 
An improved apparatus for disposing of broken arti 
cles, especially broken pieces of fragile material, such 
as glass, glassware, pottery and earthernware. Accord 
ing to this invention, a large quantity of such material 
can be disposed'of continuously without stopping the 
operation; the dust produced while the material is 
being crushed can quickly be settled down, so that im 
mediately upon completion of the crushing operation, 
the apparatus may be opened to discharge the crushed 
particles without contaminating the ambient air; sieve 
means is provided for separating uncrushable articles, 
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APPARATUS FOR CRUSI'IING F RAGIL 
‘ MATERIAL 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in apparatus 
for disposing of broken articles, particularly broken 
pieces of fragile articles such as glass, glassware and 
earthernware. . 

Broken articles, such as broken glass, glassware and 
earthernware, discarded from hospitals, apartment 
houses, factories and the like have hitherto been left to 
the hands of the appropriate department of the local 
governmental authorities for the disposal thereof, or 
have been deposited in dumping places after having 
been crushed into smaller pieces by a crushing machine 
having rotary crushing blades, such as shown in FIG. 5 
of the accompanying drawings. But the crushing ma 
chine having rotary crushing blades as shown in FIG. 5 
have been unsatisfactory in a number of respects. 
When the articles to be crushed are put into the ma 
chine, some of them get in the gap existing between the 
lower edges of the crushing blades and the bottom of 

- the machine, and tend to prevent the blades from rotat 
ing smoothly during the crushing operation. Moreover, 

‘ it is necessary to stop the machine in order to empty it 
when each charge has been crushed. Furthermore, 
when the machine is opened to discharge its crushed 
contents, the dust of broken articles produced during 
the crushing operation flows out of the machine to con 
taminate the atmosphere around the machine. It is pos 
sible to wait until after such dust settles down on the 
vbottom of the machine, and then open the machine to 
discharge its contents. But it takes a fairly long time be 
fore the dust settles down on the bottom of the ma 
chine, and the operating efficiency of the machine is 
considerably reduced, especially when the machine has 
to be operated repeatedly for one charge after another 
to dispose of a large quantity of broken articles. Fur 
thermore, the machine is not designed for automatic 
separation between fragile articles such as glass and 
pottery, and infragile articles, such as metals, corks and 
plastics, which are often carried into the machine with 
fragile articles, but are hard to crush and necessitate 
‘troublesome work for subsequent removal of such un 
crushable articles. a ‘ 

'SUMMARY OF THE INVENTION 

It is, therefore, an object of this‘ invention to provide 
an improved method of, and apparatus for, disposing of 

. broken articles in which the apparatus may be emptied 
of its crushed contents‘ at any time during operation 
without stopping the apparatus. ' 

It is another object of this invention to provide an im 
proved crushing apparatus having means for settling 
down the dust of broken articles produced during the 
crushing operation and keep the dust from ?owing out 
of the apparatus when its crushed contents are being 
discharged. _ 

It is a further object of this invention to provide an 
improved crushing machine having means for separat 
ing uncrushable articles, such as metals, corks and plas‘ 
tics, from crushed articles. such as glass and pottery, 
when the machine is emptied of after fragile contents 

‘ afterfragile articles have been crushed. 
According‘ to this invention, water is sprayed into a 

crushing chamber, and the dust or ?ne ?oating parti 
cles produced during the crushing operation are caused 
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2 
to settle down on the bottom of the crushing chamber, 
and do not flow out through a duct, thereby preventing 
contamination of the ambient air. In order to open the 
apparatus, upon completion of the crushing operation 
for one charge of material, to put the next charge 
therein, it is not necessary to wait for a long time as has 
been necessary with the machine known in the art to 
have dust settle down after the material has been 
crushed. This means a remarkable reduction in the 
total length of time required for a series of crushing 
operation when the apparatus has to be operated re 
peatedly for crushing one charge of material after an 
other to handle a large quantity of material at a time. 

The apparatus of this invention includes inverted 
frustoconical crushing means having a plurality of hit 
ting plates, and mounted in the bottom of a crushing 
chamber. The material which has been crushed into 
smaller pieces as they are hit by the rotating hitting 
plates in the frustoconical means is caused by the cen 
trifugal force generated by the rotation of the frusto 
conical means to move up along the outwardly spread 
side wall of the frustoconical means, and strike against 
the side wall of the crushing chamber extending above 
the frustoconical means to be crushed into still smaller 
pieces or particles. The material thus crushed is then 
discharged from the crushing chamber through a dis 
charge outlet provided in a portion of the side wall of 
the chamber. The outer circumferential edge of the 
frustoconical means is properly sealed against the side 

. wall of the crushing chamber, so that the apparatus can 
be used for a long time continuously without any of the 
material being processed getting into the space be 
tween the frustoconical means and the side wall of the 
crushing chamber, and preventing the smooth rotation 
of the frustoconical means. 
The typical crushing machine known in the art has a 

dead space or gap formed between the lower edges of 
the crushing blades and the bottom of the crushing 
chamber as indicated at g in FIG. 5. It is, therefore, un 
avoidable that some of the material to be crushed gets 
jammed in the gap g, and prevents the crushing blades 
from rotating smoothly. But this problem does not arise 
in the apparatus of this invention, because there is no 
such space or gap formed between the hitting plates 
and the bottom and side walls of the frustoconical 
means as shown in FIG. 4, but the frustoconical means 
and the hitting plates are formed integrally for rotation 
together. . 

The apparatus according to this invention further in: 
cludes vibratory sieve means supported at an angle to 
a horizontal plane in a position above a pair of boxes 
for receiving the material processed through the appa 
ratus. One of these boxes. is positioned immediately 
below the sieve to receive the ?ner-grained particles, 
such as of glass and pottery, which are sized to pass 

. through the sieve, and the other box is positioned 
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below the lower edge of the slanting sieve to receive 
pieces of metals, corks, plastics, or the like carried with 

. crushable articles of glass, pottery and the like, and 
separated by the sieve from the material crushed to fine 
grains. This arrangement has been found to facilitate 
subsequent disposal of both the crushed _articles and 
the uncrushable material, and improve the overall effi 
ciency of the waste disposal work. 
According to this invention, it is also possible to op 

erationally associate the discharge door of the crushing 
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chamber with the crushing means by connecting timer 
means to the door motor and the motor for operating 
the crushing means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advan 
tages of this invention will become more apparent to 
those skilled in the art upon reading the following de 
scription with reference to the accompanying drawings, 
in which: ' 

FIG. 1 is a front elevational view, partly in section, of 
a preferred form of the apparatus according to this in 
vention; ' ' 

FIG. 2 is a plan view, partly in section, of the appara 
tus shown in FIG. 1; 

FIG. 3 is a side elevational view, partly in section, of 
the apparatus shown in FIG. 1; ' 
FIG. 4 is an enlarged perspective view of the crushing 

means used in the apparatus shown in FIG. 1; and 
FIG. 5 is a perspective view of the crushing blades 

used in the apparatus known in the art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings more particularly, a 
preferred form of the apparatus according to this in 
vention is generally enclosed in a casing 1. A crushing 
chamber 2 is mounted in the upper portion of the eas 
ing 1, and a cover 3 is hinged to the top ofthe chamber 
2. An upright rotary shaft" 5 isextended intothe crush 
ing chamber 2 through the holes provided in the center 
of the bottom walls 2b of the‘chamber 2. Crushing 
means 4 having an inverted frustoconieal shape in ver 
tical section is secured to the upper end of the rotary 
shaft 5, and is positioned in the crushing chamber 2 ad 
jacent to the upper bottom wall 2b thereof. The crush 
ing means 4 comprises a circular bottom wall 4b, an in 
verted frustoconical side wall 4s spreading upwardly 
from the outer periphery of the bottom wall 4b, and a 
plurality of radially disposed hitting plates 4h extending 
from the centrally disposed rotary shaft 5 and secured 
to the bottom and side walls 4b and 4s. The upper cir~ 
cumferential edge 40 of the crushing means 4 slidably 
rests on an annular projection 6 inwardly. extending 
from the side wall of the crushing chamber 2, and main 
tains a sliding contact with seal means provided on the 
annular ‘projection 6, but not shown in the drawings. 
The upper edges of the hitting plates 411 are so‘dimen 
sioned as not to projectabove the circumferential edge 
40 of the side wall 4s. 1 
A discharge opening 7 is provided in the side wall of 

the crushing chamber 2 in a position above and adja 
cent to the crushing means 4. The opening 7 is commu 
nicated with a duct 8 extending downwardly therefrom. 
A vibratory sieve 9 is mounted in the enlarged lower 
end portion of the duct 8, and disposed in a slanting po 
sition or at an angle to, the horizontal plane. The sieve 
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4 
surface of the sieve 9 by gravity. Both the boxes 10 and 
11 are capable of being pulled out of the casing 1. 
A door 12 is provided swingably about one edge of 

the opening 7, and a lever 13 for opening or closing the 
door 12 is provided outwardly of the door 12. The lever 
13 is connected to the door 12 at one end thereof, and 
to a worm gear 14 at the other end. The worm gear 14 
is engaged with a worm 14’ connected to a motor 15. 

Downwardly directed nozzle means 16 is provided 
centrally under the cover 3 of the crushing chamber 2, 
and connected to one end of a conduit 17 extending 
through a groove 3’ formed on the underside of the 
cover 3. The other end of the conduit 17 is connected 
to one end of a vertically extending conduit 21, and the 
other end of the conduit 21 is connected with the outlet 
of a pump 20. The inlet of the pump 20 is connected 
to a water tank by appropriate conduit means. The 
pump 10 is mounted on a base frame structure 22 
which is positioned in the lower portion of the casing 
l, and on which the crushing. chamber 2 is mounted. 
A motor 23 is mounted in the base frame 22, and pul 

ley means 27 is connected to the output of the motor 
23. Another pulley means 26 is secured to the lower 
end of the rotary shaft 5 inserted into the crushing 
means 4 at the upper end and supported intermediate 
the ends thereof by a pair of bearing means 24 and 25 
at the bottom of the crushing chamber 2. Belt means 28 
is passed around the pulley means 26 and 27 to trans 
mit rotation from the motor 23 to the rotary shaft 5 
through the pulleys 27 and 26. _ 

In operation, the cover 3is opened to put broken ar~ 
ticles of glass, pottery, or the like into the crushing 
chamber 2. After the cover 3 is closed, the motor 23 is 
actuated to rotate the rotary shaft 5, hence the crushing 
means 4.'As the crushing means 4 is rotated, the arti 
cles are hit by the hitting plates 4h and crushed into 
smaller pieces, and those smaller pieces are violently 
thrown against the wall of the crushing chamber 2 by 
the centrifugal force developed by the rotation of the 

. crushing means 4, and crushed into still smaller pieces 
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9 is adapted to vibrate in a slanting direction perpen- - 
dicular to the surface thereof and can be provided with 
any suitable, known vibration generator for this pur 
pose. A box 10 is positioned below the sieve 9 for re 
ceiving the crushed material discharged from the 
crushing chamber 2 through the opening 7 and the duct 
8, and passed through the sieve 9. Another box 11 is 
provided below the lower-edge of the slantingly dis 
posed sieve'9 to receive the uncrushed material incapa 
ble of passing through the sieve 9, and falling along the 
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or particles. Since the upper edges of the hitting plates 
4h are so designed as not to project above the outer cir 
cumferential edge 40, it will be understood that there 
is no possibility of the material being crushed getting 
jammed between the hitting plates 4/: and the wall of 
the crushing chamber 2. The pump 20 is actuated to 
spray water from the nozzle 16 into the crushing cham 
ber 2 to settle down the dust of the material being 
crushed. ‘When the crushable contents of the crushing 
chamber 2 are crushed into sufficiently small particles, 
the motor 15 is actuated to move the lever 13 away 
from the crushing chamber 2 and thereby open the 
door 12 for the discharge opening 7 to a position shown 
in FIG. 2. Upon opening of the door 12, the crushed 
material is thrown out from the chamber 2 into the duct 
8 by the centrifugal force generated by the rotation of 
the crushing means 4. It is quite often inevitable that 
uncrushable articles, such as corks and plastics prod 
ucts, adhere to crushable articles put into the crushing 
chamber 2 therewith. While such uncrushable articles 
remain substantially uncrushed, they are discharged 
from the chamber 2 into the duct 8 with the crushed 
material when'the door 12 is opened. The material 
thrown into the duct 8 falls through the duct 8 onto the 
vibrating sieve 9, and the crushed material passes 
through the sieve 9 and drops into the box 10 posi- ‘ 
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tioned immediately below the sieve 9, while the un 
crushed material falls down from the lower edge of the 
sieve 9 into the box 11. 
What is claimed is: 
1. An apparatus for disposing of broken articles, such 

as broken glass, glassware and pottery, comprising: 
a crushing chamber having rotary crushing means in~ 

stalled in the lower portion thereof, said rotary 
crushing means having an inverted frustoconical 
shape in vertical cross section, and comprising: a 
circular bottom wall; a round side wall spreading 
outwardly from the outer periphery of said bottom 
wall; and a plurality of upright hitting plates radi 
ally extending from the vertical axis of rotation of 
said crushing means, and joined to said bottom wall 
and said side wall; 

means for settling down the dust rising from said arti 
cles while said articles are being crushed in said 
crushing chamber; 

duct means connected to a closable opening pro 
vided in the side wall of said crushing chamber, and 
extending downwardly from said opening along 
one side of said crushing chamber; 

and box means positioned below said duct means for 
receiving said articles after they have been sub 
jected to a crushing operation in said crushing 
chamber. 

2. The apparatus as de?ned in claim 1, wherein said 
crushing means is positioned adjacent to the bottom of 
said crushing chamber, and secured to an upright ro 
tary shaft extending through the center of said bottom 
of said crushing chamber into said vertical axis of rota 
tion of said crushing means. ‘ 

3. The apparatus as defined in claim 1, wherein the 
upper circumferential edge of said crushing means is 
slidably supported in a sealed manner on the inner wall 
of said crushing chamber. , , 

4. The apparatus as defined in claim 1, wherein the 
upper edges of said hitting plates are dimensioned to 
extend no higher than the upper circumferential edge 
of said side wall, whereby none of the articles intro 
duced into said chamber can get jammed between said 
hitting plates and the side wall of said crushing cham 
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6 
ber. 

5. The apparatus as de?ned in claim 1, wherein said 
closable opening is provided in said side wall of said 
crushing chamber in a position above the upper cir 
cumferential edge of said crushing means. 

6. An apparatus for disposing of broken articles, such 
as broken glass, glassware and pottery, comprising: 
a crushing chamber having rotary crushing means in 

stalled in the lower portion thereof; 
means for settling down the dust rising from said arti 

cles while said articles are being crushed in said 
crushing chamber; 

duct means connected to a closable opening pro 
vided in the side wall of said crushing chamber in 
a position above the upper circumferential edge of 
said crushing means, and extending downwardly 
from said opening along one side of said crushing 
chamber; 

door means installed swingably about one edge of 
said opening; 

and box means positioned below said duct means for 
receiving said articles after they have been sub 
jected to a crushing operation in said crushing 
chamber. 

7. The apparatus as de?ned in claim 1, further in 
cluding vibratory sieve means mounted in a slanting po 
sition within the lower end of said duct means, wherein 
said box means comprises two boxes placed side by 
side, one of said boxes being positioned immediately 
below said sieve means to receive said articles crushed 
to the extent permitting passage through said sieve 
means, and the other box being positioned substantially 
below the lower edge of said sieve means to receive un 
crushable material carried into said crushing chamber 
with said articles. 

8. The apparatus as de?ned in claim 1, wherein said 
dust settling means comprises a device for introducing 
a supply of water into said crushing chamber. 

9. The apparatus as de?ned in claim 8, wherein said 
water supply device includes a nozzle provided at the 
top of said crushing chamber. 

_ * * * * * 


