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This invention relates to- crushers for engine blocks
and the like and more particularly.to an apparatus for
breaking up or crushing devices formed of different types
of materials to facilitate separation of the materials for
scrap.

To:obtain hlgh grade :metal ‘scrap for: use in foundries
and- the like, it is necessary to separate the different types
of materials which may be used in a single assembly.
For example, in engine blocks it is necessary to separate
the cast iron- parts from. forgings, or high grade steel
parts such as ihe crankshaft or camshaft from aluminum
or other metals which may be used in pistons or other

“engine parts. Similarly, in transmissions it is necessary
to separate the cast iron parts from the steel gears, shafts
and the like.

Heretofore .this has been accomphshed by breaking up
the assemblies through the use of drop hammers or the
like or cutting them up by cutting torchés. These op-
erations are slow and laborious and require a great deal
of hand labor.

It is"accordingly one of the objects of the present in-
vention to provide a crusher for engine blocks and the
like by which the materials to be separated are crushed

rapidly and effectively into:relatively small’pieces which -

are easily sorted. )

Another object is to provide a crusher which operates
automatically with'a mmlmum time of an operator being
required.

Still *another object is to provide a crusher in.which
the materials are crushed by -a power operated ram .in
a closed ‘chamber and the crushed parts are discharged
onto a sorting conveyor.

According to one feature of the invention, the material

to-be crushed is moved to the crushing chamber by a.

power -operated conveyor, and. control means:are pro-
vided ‘to stop the conveyor to prevent jamming of the
material. - In one form. the. material is received on. a
sloping support and: slides by gravity from the support
into the crushing chamber when a closure for the cham-
ber is- open and in another form the material is fed by
the conveyor dlrectly into the.chamber.

A further object-is to provide a crusher in which the
closures and crushmg ram are operated in an automatic
cycle by an automatic controller.

The above and other objects.and features of the inven-

tion-'will be.more readﬂy apparent from the following
descnptlon when read in connection with the accompany-
ing drawmgs in which:

Figure 1°is a side elevation with parts in sectlon of a.

crusher embodying the invention;
Figure 2'is a section on-the line 2—2 of Figure 1;

Figure 3 is a diagram of the automatic control system;

and

Figure 4 is a partial view.similar to Figure.1 of an al-
ternative construction.
' The crusher of the ‘present iinvention is adapted to
crush ‘materials such as engine blocks, transmissions, or
other assemblies containing housings’ of cast iron or‘the
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like and internal parts formed of different materials which
are to-be separated. from the cast iron in the preparation
of high grade metal scrap.- As shown, the crusher is
adapted to crush engine blocks illustrated at 10 to sep-
arate the cast iron parts from other parts. of the assembly
which may be formed of-different materials.

The “crusher itself comprises a rectangular chamber
having a fixed end wall 11 and fixed. side walls 12 and
with an open top through which the engine blocks or
other material to;be crushed may be fed in.  The top is
adapted to be closed during the crushing operation by a
closure 13 pivoted on a horizontal axis 14 at one end of
the ‘chamber and swingable between a closed: position
as shown in full lines in Figure 1 and an open position
shown in dotted lines. -Thé closure may be swung be-
tween'its open and closed positions by a fluid motor 15
pivoted at one end on ‘a cross rod 16:carried by upwardly
extending projections 17 at the sides of the chamber. At
its other end, the fluid motor is pivotally connected to a
bracket 18 projecting upwaidly from the closure 13 near .
the free end thereof. When the fluid motor is expanded
as shown.in full lines in Figure -1, the closure will move
down to its closed position -and will be held tightly: closed
while, when the motor is contracted, it will be swung up
to its open, dotted line position. ‘

The bottom of the chamber is formed with a discharge
opening 19 at one end thereof which may be closed by
a_slidable closure plate 21 supported in tracks at the
bottom of the chamber to slide from an open to a closed
position, The closure 21 is adapted to be slid by a fluid
motor 22 secured near one end of the chamber and con-
nected to the closure 21 to move it in one direction or the.
other as fluid is supplied to one end or the other of the
motor 22,

The end of the chamber opposite to the fixed end 11
is formed by a slidable ram or plunger 23 which is prefer-
ably of substantially the same size and cross section as the
chamber when it is closed and which is movable.into the
chamber toward the end 11.  The ram or plunger. 23 is
moved. by a fluid motor 24 mounted at one end of .the
chamber and directly connected to the plunger 23 as
shown.' It will be apparent that when the plunger 23
moves to-the right:in the chamber it will crush and break
up any 'material in the chamber and that the crushed parts
can then:be discharged through thé discharge opening-19.

To feed ‘material to be crushed into the chamber, a
sloping support 25 is provided adjacent to the closed end
11 of the chamber and sloping down toward thé chamber
so that material thereon will tend to slide biy gravity into
the chamber. 'To prevent material from sliding off: of the
support when the closure 13 is closed, a stop plate 26 is
provided at the free end of the closure }13 and projects up-
wardly therefrom to engage material on the support 25.
and to hold. it -against’ sliding therefrom. - When the
closure 13 is raised to its open.position, the stop plate 26
will be moved away, from material ‘on the support which
can then slide by gravity into the crushing chamber.

Material to be crushed is fed onto the support 25 by
an endless belt type:conveyor 27 driven by a source
of power, such as an electric motor 28. The conveyor "
27 is supported on a' frame 29 to slope upward as shown
and to discharge engine blocks or other material to-be
ciushed directly onto”the upper end .of the support 25 =
in a position to' be fed'into the crushing chamber by
gravity.

The -conveyor 27 is controlled -ia. response to the
presence of material on the support; to be stopped when
the support is loaded. * For- this ‘purpose; the support
25 is pivoted at its lower end ‘on a horizontal axis 31,
and.its upper end is controlled by a spring loaded switch
32 The: switch - 32. contains a spring which ‘normally
tends to elevate the free-end: of the support and a switch
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which is connected in circuit with the motor 28 so
that when the support is elevated by. the spring the mo-
tor will be energized, and when the support is swung
down in response to a load thereon the motor circuit
will be interruptéd and the conveyor will stop.” In this
way, whenever the support 25 is empty, the conveyor
will run to supply an engine block or other material to
be crushed to. the support, and whenever the support is
loaded the conveyor will be stopped to prevent the pos-
sibility of jamming the apparatus, :
Crushed material from the chamber is discharged
from the discharge opening 19 through a discharge
chute 33 onto a sorting conveyor 34 which in turn feeds
a conveyor 35 to carry the sorted material to the de-
sired point of use. The conveyors 34 and 35 may be
separately driven by power means, such as an electric
motor 3¢ whose speed is regulated to provide adequate
sorting time for the crushed parts and to carry the parts
away from the crushing chamber, =~ ~ :
In operation, with the’ conveyor 27 loaded and with
the closures 13 and 21 closed and the ram 23 retracted
to the left as shown,. engine blocks or the like to be
crushed will. be fed :singlv. from the convevor onto the
support:25. ~ As soon as the support is Joaded, the con-
veyor will be stopoed until the suonort is asain unloaded.
At this time the apparatus is in a condition to start
a crushing operation. and the control svstem for the
apparatus as shown diagrammaticallv in Fieure 3 mav be
energized to start the omeration. This control svstem
comprises a source of finid under nressure for oneration
of the several fluid motars, which is ifnetrated ns a
pump 37. to pimp Timid or the li%a from a tank 38
into a pressure Tine 39. Retnrn finid from tha matars
returns to the tank thraneh a return line 47, The pres-
sure and rveturn lines 39. 41, are conmected to a three-
part multivle valve 42 whose three sectinng are seha-
ratelv controlled hv solenoids 43. 44 and 45, The snle-
noids mav. be selectivelv enercized bv a. conventional
cvcle control switch 46 to effect ‘the decived sgnuence
of onerations in a manner well understand in the art.
When the control svstem is energized bv starting the
cvcle switch 46 with the avnaratms in the condition de-
scribed above. the solennid 45 will first he energized to
open the pressure line 39 to the richt side of the finid
motor 15 and the return line 41 ta the Teft side of the
motor so that the closure 13 will he rajsed to its onen
position, - At this time. an enoine; black on the sumnort
25 will slide bv. eravity. inta the ermching chamher and
after a nrover time interval tha calannid. 48 will he de-
enereized to conmect the left side of the .finid motar 15
to. the pressure line and the .right side ‘to the return line
so- that ‘the closure 13 will' he closed..” The cvcle
is so timed that the closure 13 will reach its closed nosition
before the next ensine hlock on the convevor 27 is fed
onto the. support so.that movement of. the engine black
off of the supvort will he prevented bv the stop plate
26 and the weicht of the.engine block on the support
will stovthe, convevor. mor e :
With an eneine black or the like in the chamber. the
solenoid 44 will be enereized to connect the Jeft end. of
the cylinder 24 to the pressure line and the right end
to the return line so that the plunger 23 will be ad-
vanced. info the chamber to crush the material therein.
The. cvlinder 24 ‘is preférablv  adiusted to move the
plunger 23 to a position spaced slightly from the fixed
end 11 of the chamber, for example. in the case of en-
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gine blocks, to a distance of about 12”. The fluid mo- ..
tor 24 may be made of sufficient size and subjected to -

sufficient pressure to apply the necessary qmshing‘ forcé
to crush and break up the material in the chamber into
relatively” small parts. For example, in crushing engine

70

blocks; a’ force of approximately 350 to 400 tons pres- -

sure “may be applied which will ‘break up the engine
blocks and -separate them “info their various parts, In

(4

4

this operation the cast iron block itself will be cracked
and broken into relatively small pieces, the crankshaft,
camshaft and pistons will come away from the block,
and any gears or other similar parts in the assembly
will fall away from the block. In crushing other parts,
such as transmissions, a similar operation will be per-
formed to break up the assembly into relatively small
pieces which can easily be separated. )

After. the plunger 23 has advanced to crush the ma-
terial in the chamber, the solenoid 44 is de-energized to
reverse the connections to the cylinder 24 and to retract
the plunger 23 to the left end of the crushing chamber.
At this time, the solenoid 43 is emergized to connect
the right end of the cylinder 22 to the pressure line 39
and the left end to the return line so that the closure
21 will be slid to the left to open the discharge open-
ing 19. At this time, the crushed parts. will fall. onto
the sorting conveyor 34 where they may be sorted into
the various materials involved very quickly and easily.
After- a sufficient interval to allow discharge of the
crushed parts, the solenoid 43 will be de-energized to
reverse the connections to the cylinder 22 and close the
closure 21, at which time the cycle will be .repeated.

Figure 4 illustrates.an alternative construction in which
the sloping support’ of Figure 1 is omitted and the con-
veyor- feeds the material to be crushed directly into the
crushing chamber. In this figure parts corresponding to
like parts in Figures 1 to 3 have been indicated by the
same reference numerals plus 100.

The top closure 113 for the crushing chamber 111 is
in this construction made slidable horizontally - toward
the fixed end of the chamber to close the top of the
chamber and away from the fixed end of the chamber to
open it for reception of an engine block or the like to be
crushed. ' The fluid motor 115 for operating the closure
is mounted horizontally above the motor cylinder 124
for operating the ram 123 and is connected to a.fixed
bracket 118 on the closure. The closure 113 is slidable
in guideways or the like at the sides of the chamber and
is preferably tapered at its front end to fit.into a tapered
notch 120 in the fixed end of the chamber to secure the
top closure. tightly in place.

To feed the engine blocks or other material to be
crushed into the chamber the conveyor 127 is extended
to a point substantially registering with the top of the
fixed end wall of the chamber to discharge the engine
blocks over the fixed end wall and into the chamber when
the closure is open. Engine blocks or other material fed
by the conveyor will engage a stop plate 126 which is
pivoted on the free end of the closure 113 and projects
substantially vertically therefrom. The stop plate 126
controls a switch 132 for the motor 128 which drives the
conveyor so that when the plate 126 is swung to the:left
it will open the switch 132 and stop the motor, . When
there is no pressure against the plate 126, the switch
132 will be closed by a spring or the like to restart the
motor 128.  The operation of this construction is sub-
stantially similar to that of the. construction of Figures 1
to 3 and may follow the identical cycle controlled in the
same way. With the closure 113 in its closed, position, as
shown, when a motor block or. other material to be
crushed .is advanced by the conveyor, 127 into’ engage-
ment with the stop plate 226, the stop plate will be swung
about its axis to open the switch 132 and stop- the con-
veyor so that jamming of the material or damage to any
of the parts of the apparatus will be prevented. After
material in the chamber has been crushed and discharged
through the discharge opening 115 and the closure 113 is
moved to its open position by the cycle controller, the
stop plate 126 will move away from the motor block on
the conveyor allowing the switch 132 to close. At this
time, the conveyor will start again to- feed the endmost
motor, block into the crushing chamber and the crusher
113 will then be closed in the normal cyclic opeération.
When the first motor block stops the stop plate 126 the
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conveyor will again be stopped so that the motor blocks
or other material-are crushed sequentially in automatic
cycle in the same manner as-described above in:connec-
tion-with Figures 1 to 3. :

It will be seen that to operate the apparatus of the
present invention once the cycle is started it is necessary
only to maintain ‘engine blocks: or other material to be
crushed on the conveyor and to sort the crushed parts
after discharge from the crushing chamber. with the
crushing operation itself. automatically repeating in a
cycle.  Very little labor or supervision is' therefore. re-
quired in the operation of the apparatus, and the mate-
rial to be crushed is broken up quickly and effectively for
easy sorting in the preparation of high grade metal scrap.

While two embodiments of the invention have:been
shown and described in detail, it will be understood that
these are for the purpose of illustration only and are not
to be taken as a definition of the scope of the invention,
reference being had for this purpose to the -appended
claims. .

What is claimed is: :

1.. A crusher for engine blocks.and the like comprising:

‘a-horizontally elongated chamber having a solid closure

at one end, an open top and a discharge opening in its

bottom, a movable closure for the open top of the cham-
ber, a movable closuré for the discharge opening movable
away from the opening to allow crushed material to fall
. therethrough, a crushing ram movable horizontally in the
chamber from its other end toward and away from. said
solid closure to crush -material in the chamber, -a fluid
motor to move the ram to exert a predetermined crushing
pressure between the ram:and the solid closure; means to
move the closures to open and closed positions so that
material to be crushed can be loaded into the chamber
through its open top when the top closure is open and
the discharge opening closure .is closed and so that
crushed material can be. discharged from the chamber
when the discharge opening is open.

2. The crusher of claim 1 including a sloping support
adjacent to the top of the chamber to feed material to. be
crushed into-the chamber by gravity, and an upwardly
projecting stop on' the top closure to prevent movement
of ‘material from the support except when the top closure

is open.

U 3. The crusher of claim 1 including a support adjacent
to the top of the chamber to feed material to be crushed
into the chamber by gravity, an upwardly projecting stop
on the top closure to prevent movement of material from
the support except when the top closure is open, a power
driven conveyor to move material to be crushed onto
the support, and control méans responsive to the presence
of material on the support to stop the conveyor.

4. The crusher of claim 1 including a sloping support
" adjacent to the top of the chamber to feed material to be
crushed-into the chamber by gravity, an upwardly pro-
jecting stop on the top closure to prevent movement of
material from the support except when the top closure is
open, means mounting the support for vertical movement
in response to the weight of material thereon, a power
driven conveyor to move material onto the support, and
control means operable by vertical movement of the sup-
port in response to a load thereon to stop the conveyor.

5..The crusher of claim 1 including a. support for
material to be crushed. sloping downward toward ‘the
other end of the chamber top to discharge material into
the chamber by gravity, an upwardly projecting stop on
the free end of the top closure to prevent discharge of
material from the support into the chamber except when
the top closure is open,.a power driven conveyor to move
material to be crushed onto the support, and control
means responsive to-the presence of material on the sup-
port to stop the conveyor. :

6. A crusher
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for engine blocks and the like comprising

6

a hollow chamber having an open top and a discharge
opening in its bottom, a movable closure for the top, a
movable closure for the discharge opening movable away
from the opening to allow crushed material to fall there-
through; a crushing ram movable into one end of the
chamber to crush material in the chamber, means to feed
material to be crushed into the top of the chamber when
the top closure is in open position, power means to move
the closures and the ram, the power means for moving
the Tam comprising a fluid motor to exert a predetermined
crushing pressure on the ram and control means for the
power means operable in a cycle to close the top closure,
advance the ram to crush material in the chamber, retract
the ram and open the closure for the discharge opening.

7.-A crusher for engine blocks and the like compris-
ing a hollow chamber having an open top and a discharge
opening in its bottom, a movable closure for the top,
a movable ¢losure for the discharge opening, a crushing
ram movable into-one end of the chamber to crush ma-
terial in the chamber, feeding means including a power
driven conveyor to'feed material to be crushed into the
open top of the chamber, a stop.on the closure for the

‘top opening to prevent movement of material into the

chamber when the closure is closed, control means for
the power driven conveyor operated' by the presence of
material on the feeding means in engagement with the
stop to stop the conveyor, and means to move the
closures and the ram.

8. A crusher for engine blocks and the like comprising
a hollow chamber having an open top and a discharge
opening in its bottom, a movable closure for the top, a
movable closure for the discharge opening, a crushing
ram movable into one end of the chamber to:crush mate-
rial in the chamber, a power driven conveyor- to. feed
material to be crushed directly into the open top of the
chamber, a stop movably mounted on the top closure to be
engaged and moved by material on the conveyor when
the closure is-closed; control means for the conveyor to
stop it When the-stop is engaged and moved by the mate-
rial on the conveyor, and means to move the closures and
the ram.

9. ‘A crusher for engine blocks and the like comprising
a hollow chamber having an open top.and a discharge
opening in its bottom, a movable closure for the top,. a
movable closure for the discharge opening, a crushing
ram movable into one end of the chamber to crush mate-
rial ‘in the chamber, feeding means including a power
driven conveyor to-feed material to be crushed into the
open top- of the chamber, an upwardly projecting stop. on
the top closure to prevent movement of material from
the feeding means into the chamber when the top is
closed, control means responsive to the presence of mate-
rial on the feeding means in engagement with the stop
to stop the conveyor, power means to move the closures
and the ram, control means for the power means operable
in a éycle to close the top closure, advance the ram into
the chamber, retract the ram, open’ the closure for the
discharge - opening; close the closure for the discharge
opening and open the top closure, and & sorting conveyor
beneath the discharge opening to receive crushed material
from the discharge opening.
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