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3,204,550
CAN CRUSHER
Steve W. Swiderski, 7525 E. River Road, Minneapolis,
Minn., and Donald K. Bauer, 42 Mallano Road, St.
Paul, Minn.
Filed Dec. 3, 1962, Ser. No. 241,723
4 Claims. (Cl. 100—52)

This invention relates to a device for use in effectively
crushing and compacting articles such as cans, cartons and
the like, and more particularly to a device which is auto-
matically operable through one cycle of operation to
progressively crush, compact, and discharge an article such
as tin cang or the like.

An ob]ect of this invention is to provide a device, of
simple and inexpensive construction, for use in crushing
and compacting cans, cartons and the like and including
a ram mounted for movement-along a guideway, and drive
means operable in response to an initial energization for
automatically reciprocating the ram through a complete
cycle of operation thereby obviating the need of close
and constant operational control by an operator.

A more specific object of this invention is to provide a
novel and improved device for use in crushing and com-

pacting cans, cartons and the like, including a ram mounted .

for movement along a guideway through a forward crush-
ing stroke and return thereof, and reversible drive means
having a revolvable threaded drive connection with the
ram for driving the same through a forward stroke to very
effectively crush and compact articles such as cans, car-
tons and the like, and wherein the drive means is auto-
matically reversible in response to a decrease in the angular
speed of the drive connection to thereby return the ram to
its original starting position.

A further object of this invention is to provide a can
crushing device of the class described and wheerin a dis-
charge opening is provided adjacent the area where the
crushing occurs to thereby allow the crushed article to
be automatically removed from the device during initial
movement of the ram in the return direction.

These and other objects and advantages of my inven-
tion will more fully appear from the following description
made in connection with the accompanying drawings
wherein like character references refer to the same or
similar parts throughout the several views, and in which:

FIG. 1 is a top plan view of my invention with certain
concealed parts thereof illustrated by dotted line configura-
tion;

FIG. 2 is a side elevational view thereof;

FIG. 3 is an end elevational view thereof; and

FIG. 4 1is a circuit diagram of the electrical c1rcu1try em-
ployed in my invention.

Referring now to the drawings it will be seen that one
embodiment of my novel crushing and compacting device,
designated generally by the reference numeral 10, is there-
shown. This crushing and compacting device 10 includes
an elongate, open-fop housing or support 11, preferably
constructed of a suitable rigid metallic material, such as
sheet steel or the like. This support 11 includes side walls
12 each comprised of an upper portion 13 and a lower
portion 14.. It will be noted that the upper portions 13 of
the side walls 12 are disposed in substantially parallel rela-
tion with respect to each other and that the lower portions
14 converge downwardly to meet in a longitudinal center
line plane. It will therefore be seen that the inner surface
of the side walls 12 actually defines an elongate channel-
shaped guideway 15. It will also be noted that the upper
portion 13 of each of the side walls is provided with a
small inturned generally horiozntal flange 16 as best seen
in FIGS. 1 and 3.

The support 11 is also provided with a rear wall or '
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plate 17 which as best seen in FIG. 3 is of substantially
rectangular configuration and which is rigidly affixed to
the rear ends of the side walls 12. The support 11 is also
provided with a front wall 18 which is also of substantially
rectangular configuration and which is rigidly affixed to
the forward ends of the side walls 12. This front wall
18 actually defines a pressure plate having an inner sur-
face or face. 19 against which articles such as tin cans,
cartons and the like may be crushed and compacted. Re-
ferring again to FIGS. 1 and 2 it will be seen that the
lower converging portions 14 of the side walls 12 are re-
cessed at their forwardmost ends so that the upper por-
tions 13 extend slightly beyond the lower portions. It will
also be noted that the front wall 18 is actually connected
to the uppr portions 13 of the side walls 12 and cooperates
with the side walls so that a downwardly facing opening or
discharge aperture 20 is defined at the forward end of the
support 11. It will be seen that since the front wall of
pressure plate 18 actually bounds one edge of the opening
20, an article which is crushed against this pressure plate,
when released, will fall by action of gravity through. the
opening 20.

Means are provided for crushing the articles against the
pressure plate 18 and to this end a ram structure 21 is
provided for sliding movement along the guideway 15.
The ram structure 21 while being somewhat smaller in
length than: the support. 11 is similarly shaped and con-
toured to the support and includes side walls 22 each in-
cluding an upper portion 23 and a lower portion 24. It
will be seen that the upper portions 23 of the side walls are
disposed in substantially parallel relation with respect to
each other and are also disposed in bearing engagement
with the upper portions 13 of the side walls 12. Similarly,
the lower portions 24 of the ram structure side walls con-
verge towards each other and bear against the inner sur-
faces of the side wall portions 14. It is to be further noted,
however, that the lower inner edges of the lower side wall
portions 24 are interconnected by a substantially flat hori-
zontal interconnecting portion 25 which, as best seen in
FIG. 3, is spaced above the juncture line of the side walls
12. The respective upper portions 23 of the side walls 22
are provided with inturned flanges 26 which engage and
underlie the flanges 16 of the side walls 12. The flanges 16
cooperate with the flanges 26 to prevent accidental vertical
displacement or disengagement of the ram structure 21
from the guideway 15.

The ram structure 21 also includes a rear wall or plate
27 and a front wall or plate 28 integrally formed with
the side walls 22. This front wall or plate 28 is pro-
vided with a front face 28a which engages the article to
be crushed to move the same against the face 19 of the
pressure plate 18. Thus in the crushing operation it will
be seen that during the forward stroke of the ram struc-
ture 21, the article to be crushed will be progressively en-
gaged and moved forwardly by the face 28a against the
face 19 of the pressure plate 18 until the article, such as a
tin can or the like is compacted to a structure of relatively
small compass. Thereafter, during the initial movement
of the ram structure 21 in the return direction, the crushed
article will be released and will fall through the discharge
aperture 20 by action of gravity.

Means are provided for automatically reciprocating the
ram structure 21 through one complete cycle of: opera-
tion in response to a single manipulation by the operator.
This means for reciprocating or driving the ram structure
21 includes an elongate sleeve member 29 which is cen-
trally located and extends between and is rigidly con-
nected with the front and rear plates 28 and 27, respec-
tively. ~The rear end portion of the sleeve 29 has an
internally threaded annular member or nut 30 affixed in
concentric relation therein.

An elongate threaded member or shaft 31 threadedly
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engages the nut 30 and projects into the sleeve 29 as best
seen in FIGS. 1 and 2. The helical threads of the threaded
member 31 are continuous and extend in a right handed
direction so that when the threaded member is revolved
in a counterclockwise direction as viewed in FIG. 3, the
ram assembly will be moved in the direction of the for-
ward stroke.

The rear end of the threaded shaft 31 is connected in
coaxial relation to a driven shaft 32 by means of a cou-
pling element 33. This coupling element 33 is preferably
internally threaded and is threadedly engaged by the re-
spective ends of the shafts 31 and 32, these shafts being
locked in place by suitable locking pins 34 as best seen
in FIG. 1. The shaft 32 is revolvably supported in a
pair of tapered bearings mounted in opposed relation to
each other in a bearing housing 35, the latter being sup-
ported by the rear wall of plate 17 of the support 11.

Referring again to FIGS. 1 and 2 it will be seen that
the driven shaft 32 projects beyond the bearing housing
35. A relatively large driven pulley 36 having a hub 37
is mounted on the ram portion of the shaft 32 for revolv-
ing movement relative thereto. It will be seen that the
rear end portion of the shaft 32 projects beyond the rear
end of the pulley hub 37 and that the shaft 32 has a rela-
tively small pin 38 affixed thereto and extending radially
outwardly therefrom. The rear terminal edge of the pul-
ley hub 37 has a small pin 39 affixed thereto and pro-
jecting axially outwardly therefrom in obstructing rela-
tion with respect to the pin 38. Thus it will be seen
that if the pulley 36 is revolved in a counter-clockwise di-
rection as viewed in FIG. 3, the pulley will move sub-
stantially a complete revolution relative to the shaft 32
and until the pin 38 strikes the pin 39. It will therefore
be seen that a lost motion effect is produced between the
driven pulley 36 and the driven shaft 32 regardless of the
direction of movement of the pulley.

Power means are also provided for driving the pulley
36 and the shaft 32 and this power means includes an elec-
tric motor 40 which is preferably of the Westinghouse
model FHT or the like. It will be seen that motor 40 is
provided with a mounting plate 41 which is secured to
the web portion of a mounting bracket 42, the latter hav-
ing legs 43 extending upwardly and rigidly connected to
the respective lower portions 14 of the side walls 12.
Electric motor 46 is provided with a drive shaft 44 which
has a relatively small drive pulley 45 affixed thereto for
rotation therewith. The drive connection between the
pulleys 36 and 45 comprises an endless V-type drive belt 46
which is trained around these pulleys and it will be seen
that the drive belt, driven pulley 36 and drive pulley 45
actually constitutes a speed reducing drive connection.

The electric motor 40 is of the reversible type and
when initially energized, will drive the ram structure 21
from its retracted initial position through a forward stroke
whereby the article is crushed, and thereafter automati-
cally return the ram structure to its original retracted
position. - Referring now to FIG. 4 it will be seen that the
electrical circuitry for the motor 40 is diagramatically
illustrated. In the preferred embodiment the electric
motor 40 is connected to a suitable source of A.C. cur-
rent by main input lines 47 and 48 respectively. This
motor circuit is provided with a start switch 49 which is
preferably of the push button type and which requires
momentary contact to energize the motor 40 for opera-
tion through one complete cycle of operation including
a forward stroke and return of the ram structure 21. It
will be seen that when the start switch 49 is depressed,
switches 50, 51 and 52 are moved from the full line posi-
tion to the dotted line position whereby contacts 54 and
56 connect the start winding 60 in a forward direction.
It will be noted that when switch 52 is moved to the dotted
line position to engage contact 59, the circuit for the
start winding 69 as well as the run winding 61 is closed.
The motor is then revolving in a direction to shift the
ram structure 21 towards the pressure plate 18.
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As the motor moves in the forward direction, the cen-
trifugal switch 62 which is normally closed is opened
whereby the circuit to the start winding is opened. Move-
ment of the ram structure 21 in the forward direction also
causes limit switch 63 to close and release of the start
switch 49 also shifts the switch 52 back to its full line
position. It is further pointed out that release of the
start switch 49 also causes the switches 50 and 51 to re-
turn to their original position and to respectively engage
contacts 53 and 55 associated therewith. This arrange-
ment connects the circuit to the start winding 60 for
operation in the reverse or return direction. It is again
pointed out that when switches 50, 51 and 52 are re-
turned to their original normal positions, the centrifugal
switch 62 is opened so that the circuit to this start winding
is in the opened condition.

As the ram structure 21 progressively crushes and com-
pacts an article such as a tin can or the like, the resistance
encountered during this compressing action results in a
drop in the speed of the motor 40 which in turn causes
the centrifugal switch 62 to close. When the centrifugal
switch 62 is closed, the start winding is phased in thereby
reversing the direction of operation of the motor 40
and this centrifugal switch will be closed until the speed
of the motor in the reverse direction is such as to throw
the switch to the open condition. When this occurs,
the run winding will continue to be energized so that
the ram structure 21 is moved in a return direction. The
ram will be moved in the reverse direction until the cam
64 engages the limit switch 63 to open the same and there-
by open the circuit to the run winding 61. Although
in the embodiment shown, no cover or closure member
for the housing is shown it is pointed out that this hous-
ing may be provided with a suitable closure member to
thereby protect an operator during the operation of the
device. In the event that the closure is provided, the
electric circuit for the motor 40 may also include an
emergency switch 65 which will automatically open in
the event that such a closure member is opened. With
this arrangement the motor 40 would be automatically
de-energized if the closure member opened during opera-
tion of the device.

During operation of the article crushing and compact-
ing device 10, the ram structure 21 will be initially dis-
posed at the beginning of the cycle in the positions illu-
strated in FIGS. 1 and 2. The article to be crushed,
designated by the reference character A will be posi-
tioned upon the guideway 15 forwardly of the ram struc-
ture. The start switch 49 will be momentarily depressed
whereby the circuit to the motor will be closed and more
specifically both. the start and run windings will be phased
in. When the start winding 60 is energized, the shaft 44
will be revolved in a counter-clockwise direction as viewed
in FIG. 3 and the load on the motor will be relatively
small since the pulley 36 will move relative to the shaft
32. When the pulley 36 and the shaft 32 are revolved
in unison, the ram structure will be shifted longitudinally
in a forward direction along the guideway 15 whereby
the cam 64 will be moved out of engaging relation with
the limit switch 63 thereby permitting this normally
closed limit switch to close. It is further pointed out
that when the start switch 49 is released, the contact 59
will be shorted out whereby the current will pass through
the closed limit switch 63. The start winding 60 will
also be phased out during initial movement of the shaft
44 since the centrifugal switch 62 will be opened as the
motor shaft is rotated. The lost motion of action be-
iween the pulleys 36 and the driven shaft 32 allows the
motor 40 to reach its operating speed before the operat-
ing load is exerted on the motor. It is also pointed out
that the direction the motor shaft will be driven is de-
termined by the direction of drive produced by the start
winding.

As the shaft 44 and the shaft 32 are revolved in the
counter-clockwise direction as viewed in FIG. 3, the



8,204,550

5

threaded shaft 31 will be similarly rotated in a counter-
clockwise direction at a predetermined speed thereby
causing the ram structure 21 acting through the nut 30
to be moved longitudinally through a forward. stroke.
The article A supported upon the guideway 15 will be
engaged by the face 28a of the front plate 28 and will be
moved forwardly until the article engages the face 19 of
the pressure: plate 18. The ram will continue in its for-
ward movement to cause the article to be crushed and
compacted into- a structure of relatively small compass
and which will be substantially. smaller than the opening
20. During the crushing of the article. A between the
faces 29 and 19, the load on the motor 40 will be progres-
sively increased whereby the angular speeds of the shafts
31, 32 and 44 will be progressively decreased. This
crushing action of the ram will continue until the article
to be crushed, such as a tin can or the like, is crushed and
compacted into the smallest space possible. -Thereafter

(=3
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15

the ram structure 21 will be prevented from travelling in .

the forward direction and this stops the revolving move-
ment of shafts 31, and 32 and motor shaft 44.

When the motor shaft 44 ceases to revolve, the centri-
fugal switch 62 is urged to the closed condition thereby

20

phasing in the start winding 60 for operatlon in the op- -

posite direction. The run -winding 61 is subordinate to
the start winding 60 and the start winding will cause
the shaft 44 to be revolved. in the opposite or clockwise
direction as viewed .in FIG. 3. The shaft 44 acting
through drive pulley 45 and the belt 46 will cause the
pulley 36 to be revolved in the clockwise or reverse direc-
tion as viewed in FIG. 3 so that the pulley will revolve
relative to the driven shaft 32 until the pin 38 is moved
through substantially a complete revolution and strikes

25

30

the pin 39 with a relatively sharp blow. The start-wind- -

ing will thereafter be phased out as the centrifugal switch
62-is opened while the run winding 61 will continue to
revolve the shaft in the clockwise direction or reverse
direction.  The ram structure will continue in-the re-
verse direction until the limit switch cam 64 strikes the
switch 63 to open the same and thereby open the crrcmt
to the motor 40,

As the ram structure 21 is moved in the return drrec-
’tion, the crushed article will be released from its clamped

40

relation between the faces 19 and 28a respectively there-

‘by allowing the article to. fall through the discharge
aperture 20,

It will be seen that in this crushing process, the article
A such. as a tin can, cardboard carton. or any similar
article of rather large volume will be supported upon the
guideway 15 during the initial crushing operation.  The
ram structure will engage and move the article A while
‘in-the supported position against the pressure plate 18 and
will continue to operate through its forward stroke until

the ram structure 21 cannot move longitudinally of the = -

guideway any additional distance, ‘Thereafter the process
includes automatic return of the ram structure in a direc-
tion away from the pressure:plate while simultaneously
releasing the crushed article which has been crushed to
its smallest compass.
simultaneous de-energization of the motor means upon
arrival of the ram structure to its original position.
Therefore this crushing operation during one complete

The process further contemplates *

55 -

60

cycle includes not only guided support of the article to

be-criished but also the application of continuous progres-

sive force through the -forward stroke, release of the
crushed article, and automati¢ return of the force ap-
plying crushing medium.

Thus it will be seen that we have provided .a novel
crushing and compacting device especially adaptable for
crushing tin ‘cans, cardboard cartons and the like. It will
be noted that our crushing device includes a ram struc-
ture mounted for guided reciprocating movement to-
wards and away from a pressure plate thereby permitting
crushing of a rigid article such as a tin can and automatic
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discharge of the crushed article as the ram structure is

returned to its original position.

It will further be noted that our novel crushing device
includes drive means operable for shifting the ram struc-
ture through one cycle of operation wherein the ram
structure is first moved towards the pressure plate to
crush an article thereagainst and is automatically re-
turned to its. original position when forward movement is
prevented.

Thus it ‘will be seen that we have provided a novel
and improved crushing device which is not only of simple
and inexpensive construction but one which functions in
a more efficient manner than any heretofore known com-
parable device,

It will of course be understood that various changes
may be made in the form, details, arrangement and pro-
portions of the various parts without departing from the
scope . of ‘our invention.

What is claimed is:

1. A device for crushing and compacting rigid articles
such as cans, cartons and the like, said device comprising

downwardly converging wall member defining an elon-
gate channel-shaped guideway,

--a rigid pressure plate fixedly connected with one end
of said guideway and presenting a substantially flat
inner face,

said -guideway having a downwardly-facing opening in
one end portion thereof,-said pressure plate bound-

_+ ing one side of the opening,

a ram structure including a lower portion correspond-
- . ing generally in shape to said guideway and mounted
for longitudinal sliding reciprocating movement
along said -guideway towards said pressure plate and
return - therefrom, said ram structure presenting a
substantially flat face -disposed in substantrally op-
posed .relation with respect to the flat inner face of

-said pressure plate, an elongate sleeve member fixed-

ly mounted on said ram structure, a threaded ele-
ment in said sleeve member,

an elongate tevolvable threaded member threadedly en-
gaging said threaded element and projecting into
said -sleeve. member and being revolvable relative
thereto reciprocate the ram structure along the guide-
way,

and nreversrb‘e drive ‘means being automatically oper-
able through one cycle of operation to revolve said
threaded member in a direction to shift the ram
structure towards.the pressure plate whereby said
ram structure will progressively crush and compact
articles such as cans, cartons and the like against said
pressure plate,

said drive means including a control mechanism oper-
able in response to reduction of angular speed of the
threaded member to automatically reverse the direc-
tion of drive of said drive means and thereby reverse
the direction of rotation of the threaded member and
to thereby automatically shift the ram structure in
a return direction whereby the crushed article will
be released to fall through the opening in the guide-
way.

2 A device for crushing and compacting rigid articles

such as cans, -cartons and the like, said device comprising

an elongate channel-shaped guideway,

a rigid pressure plate fixedly connected with one end of
said guideway and presenting a substantially flat in-
ner face,

said guideway having a downwardly-facing opening in
one end portion thereof, said pressure plate forming
one side of the opening,

a ram structure mounted for longitudinal recrprocat—
"ing movement along said guideway towards said pres-
sure plate and return therefrom, and presenting a
substantially flat face disposed in substantially op-
posed relation with respect to the flat inner face of
said pressure plate,
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an elongate revolvable threaded member threadedly
engaging said ram structure and being revolvable
relative thereto to reciprocate the ram structure along
the guideway, : :

teversible rotary drive means for revolving said thread-
ed member,

drive connections including inter-engaging drive frans-
mitting elements one of which is connected with said
threaded member for revolving movement therewith,
said other drive transmitting element being connected
with said drive means respectively for transferring
rotary drive from said drive means to said threaded
member, said drive transmitting elements being dis-
engageable during initial rotary movement of said
rotary drive means in either direction whereby drive
to said threaded member is rendered ineffective dur-
ing initial rotary movement of said drive means,

said rotary drive means being automatically operable
through one cycle of operation to revolve said thread-
ed member in a direction to shift the ram structure
towards the pressure plate whereby said ram struc-
ture will progressively crush and compact articles
such as cans, cartons and the like against the pressure
plate,

and said drive means including a control mechanism
operable in response to a reduction in the angular

speed of the threaded member to automdtically re- -

verse the direction of drive of said rotary drive means
and thereby reverse the drive of the threaded mem-

ber and to thereby automatically shift the ram struc- 3
ture in a return direction whereby the crushed article -

will be released to fall through the opening in the
guideway.

3. A device for crushing and compacting rigid articles

such as cans, cartons and the like, said device comprising

an elongate channel-shaped guideway,

a rigid pressure plate fixedly connected with one end of
said guideway and presenting a substantially flat in-
ner face,

said guideway having a downwardly-facing opening in
one end portion thereof, said pressure plate bound-
ing one side of the opening,

a ram structure mounted for longitudinal reciprocat-
ing movement along said guideway towards said
pressure plate and for return therefrom, and present-
ing a substantially flat face disposed in substantially
opposed relation with respect to the flat inner face of
said pressure plate, .

elongate revolvable threaded shaft means threadedly
engaging said ram structure and being revolvable
relative thereto to reciprocate the ram structure
along the guideway, )

reversible rotary power means having drive connec-
tions with said threaded shaft means for revolving
the same,

said drive connections including a pulley mounted on
said shaft means for rotation therewith and rotation
relative thereto,

a pair of interengaging drive elements mounted on said
pulley and shaft means respectively for transferring
rotary motion from said pulley to said shaft means,

said drive elements being disengageable during initial
movement of said pulley whereby drive to said shaft
means during initial energization of said power
means is rendered ineffective, )

said power means being automatically operable through
one cycle of operation to revolve said shaft means
in a direction to shift the ram structure towards the
pressure plate whereby said ram structure will pro-
gressively crush and compact articles such as cans,
cartons, and the like against the pressure plate,’
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said power means including a control mechanism oper-
able in response to a reduction in the speed of rota-
tion of the shaft means to automatically reverse the
drive of said rotary power means and thereby reverse
the direction of rotation of the shaft means and to
thereby automatically shift the ram structure in a re-
turn direction whereby the crushed article will be
released to fall through the opening in the guideway.
4. A device for crushing and compacting rigid articles

such as cans, cartons and the like, said device comprising

an elongate channel-shaped guideway,

a rigid pressure plate fixedly connected with one end
of said guideway and presenting a substantially flat
inner face,

said guideway having a downwardly-facing opening in
one end portion thereof, said pressure plate forming
one side of the opening,

a ram structure mounted for longitudinal reciprocat-
ing movement along said guideway towards said pres-
sure plate and return therefrom, and presenting a
substantially flat face disposed in substantially op-
posed relation with respect to the flat inner face of
said pressure plate,

elongate revolvable threaded shaft means threadedly
engaging said ram structure and being revolvable
relative thereto to reciprocate the ram structure along
the guideway,

teversible electric motor means having drive connec-
tions with said threaded shaft means for revolving
the same,

said drive connections including a pulley mounted on
said shaft means for rotation therewith and rotation
relative thereto,

a pair of inter-engaging drive elements mounted on
said pulley means and shaft means respectively trans-
ferring rotary drive from said pulley to said shaft
means, said drive elements being disengageable dur-
ing initial movement of said pulley whereby said
drive from said motor means to said shaft means is
rendered ineffective during initial energization of
the motor means,

said drive means being operable through one cycle of
operation to first revolve said shaft means in a direc-
tion to shift the ram towards the pressure plate to
cause progressive crushing and compacting of arti-
cles such as cans, cartons and the like against said
pressure plate,

and centrifugal switch means being responsive to a
teduction of the angular speed of the shaft means to
automatically reverse the direction of rotation of the
motor means and to thereby automatically shift the
ram structure in a return direction whereby the
crushed articles will be released to fall through thé
opening in the guideway.
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