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CRUSHING MACHINERY

George W. Borton, New Lisbon, N. J., assignor to
Pennsylvania Crusher Company, New . York,
N. Y., a corporation of New York o

Application February 21, 1938, Serial No. 191,764
6 Claims. (CL 83—11)

My present invention relates to apparatus . for
breaking, crushing, or comminuting various ma-
terials such as ore, rock, coal, and/or the like,
and is-a continuation in part of my application
for patent filed February 3, 1931, Serial No. 513,~

190 (now Patent No. 1,948,504), and my appli- -

cation for patent filed February 26, 1934, Serial
No. 713,045 (now Patent No. 2,108,793).

My invention comprises improved apparatus
well adapted for the free reception of material to
pe crushed or broken, which may be run-of-mine
or other size initially, and it includes a rotatable
drum which may be of relatively large diameter
having circular or annular end members or
frame sections which may be of special confor-
mation, and a peripheral wall disposed between
said end members or frame sections.” The pe-
ripheral wall may be partially or wholly aper-

. tured for the discharge of the broken material,

and for such purpose, this wall may include
screen sections of suitable character. These
screen sections may be apertured plates of any
ususl type, and/or they may-be in the form of
integtal frames with spaced bars, which bars
may be arranged  circumferentially of the wall
_of the drum or parallel with the longitudinal axis
thereof, as may be necessary or desirable in con-
nection with the particular material being
crushed., The screen plates or the grids are sup-
ported by longitudinal members forming parts
of the drum structure, and these longitudinal
members may be integral with one or both of the
end members or frames making-up the drum, or

_ they may be in the form of structural members

such as I- or T-beams, connecting said end
frames or members and holding the same in

spaced relation. One of the end frame sections:

or members may have the shape of the frustum
of a cone in lengitudinal section and serve as
2 chute or hopper for the delivery of material
to the crushing chamber, and both end members
‘or frame sections may be provided with trun-
nions or other suitable supports whereby the

_ drum may be mounted for rotation. The cone-

shaped feed section may be provided with vanes
to control delivery of material into the drum,

and these vanes may be straight or curved. With

this drum I may employ a hammer-carrying ro-
tor structure, and I may support the rotor struc-
ture entirely independently of the drum. The
rotor structure may rotate in the same direction
as the drum or opposite thereto, but at a much
greater speed. ‘

Tn addition, the crushing. chamber provided
by the drum is equipped with lifting shelves,

which may be adjustably mounted, whereby ma-
terial delivered to such crushing chamber, pref-
erably through the receiving end, which may
be cone-shaped or otherwise, may be continu-
ally lifted and dropped in the path of the ham-
mers.for impact thereby until broken to & size
that will freely pass through the screen plates
or through spaces between the bars of grid sec-
tions if and when the latter are employed. The
lifting shelves may be -diagonally disposed or
mounted for angular adjustment longitudinaily
and radially of the drum. ‘

A further object of my invention is to provide
a structure of the general type referred to, with

- outboard shafts supporting the drum and/or the

hammer-carrying rotor disposed within the
same; one of said shafts being hollow and carry-
ing bearings for the other shaft, and both drum
and rotor being mounted for rotation in space
at the ends of the respective shafts.

A further object of my invention is to pro-
vide a structure of the general type referred to,
with .an outboard shaft supporting the drum
which is mounted for rotation in space at the
end of said supporting shaft. :

A further object of my invention is to provide
a crushing structure in- which the drum may
Be arranged to revolve in roller supporting roller
besarings, and in which the hammer-carrying ro-
tor structure is supported wholly independently
of such drum. . '
 These and other features of my invention are
more fully disclosed hereinafter, reference be-
ing had to the accornpanying drawings, more or
less diagrammatic in character, in which:

Figure 1 is a longitudinal sectional view of a
form of crushing structure within the scope of
my invention, showing an overhung hammer-
carrying rotor disposed with a rotating drum or
cage.

Fig. 1.

30

40

Fig. 2 is a sectional view on the line I1--11,

Fig. 3 is a fragmentary view illustrating a de-

tail within the scope of my invention.

Fig. 4 is a longitudinal sectional elevation of
anhother form of structure wherein the drum is
supported entirely independently of the hammer-

-earrying rotor and its operating means.

Tig. 5 is an end elevation of the structure
shown in Fig. 4, partly in section, on the line
V—V.

Pig. 6 is a view in elevation of another form
of structure within the scope of my invention.

Fig. 7 is a longitudinal section of the feed end
of a structure such as that shown in Fig. 6.

45

55




10

15

20

25

30

35

40

55

60

65

70

75

2

Fig. 8 is a longitudinal sectional view of a
crushing structure within the scope of my in-
vention, in which the cage or drum is carrled
ab the end of an outboard shaft, mounted in suit-
able bearings, and which omits the hammer-car-
rying rotor structure.

Fig. 9 is a sectional view on the line IX—IX,
Fig. 8. )

Figs. 10 and 11 are fragmentary views illus-
trating details within the scope of my invention,
and

Figs. 12, 13 and 14 illustrate forms of screen
plates or grids which may be employed to form
the wall of the crushing drum.

My improved crushing apparatus comprises a'

rotatable drum, with openings in the peripheral
wall for discharge of the crushed material, and
end frames or members connected thereto and
provided with supporting means which may be
mounted in suitable bearings so that such drum
may be freely rotated, or the drum may be sup-
ported by roller bearings. . In some instances,
the screen supporting portions of the peripheral
wall of the drum may be integral with one or
both of the end frames, and in other instances,
the end frames may be connected by longitudi-
nal beams which, in turn, support the screen
plates or grids. In most instances, the longi-
tudinal connections will provide spaces arranged
circumferentially of the drum and adapted for

the reception of screen plates or grids made up °

of spaced bars, through which the madterial,
when broken to the desired size, may he dis-
charged. In lieu of this, a wall of foraminous
or reticulated character, continuous in extent,
may be employed. R

The structure illustrated in Figs. 1, 2, et seq.,
comprises a rotating cage or drum in overhung
position carried by an out-board shaft with a
hammer-carrying rotor structure disposed with-
in the drum. In this arrangement, the cage is
carried by a sleeve shaft suitably supported in
bearings, while the hammer-carrying rotor is
supported at the end of a shaft centrally dis-
posed with respect to the sleeve shaft carrying
the drum. . The overhung weight of the drum, as
well as the weight of the rotor structure, is par-
tially compensated for by the weight of the re-
spective shafts and the weight of a gear wheel
carried by the end of the sleeve shaft and
through which motion is imparted thereto.

This form of my improved crushing structure
may comprise a drum having a conical feed end
I* substantially like those illustrated in Figs. 1
and 2, of my prior Patent No. 2,608,793, and an
imperforate end wall 2b. The conical feed end
may be apertured for the passage of fines accom-
panying the material being crushed. These
parts may be connected together in spaced rela-
tionship by longitudinal members 9%, which may
be integral with the end wall 2®, as shown in Fig.
3, or such,elements may be independent mem-
bers 90, as indicated in Fig. 1, secured to the
end walls or members 2 and 6% by suitable bolts.
This form of structure is shown as provided with
screen plates 13, and these screen plates may be
of the type illustrated in the patent of John H.
Doerres, No. 1,663,173, and shown In Fig. 12, or
of any other type commonly employed in coal
breakers of the Bradford type. Grids of the

type illustrated in Figs. 13 and 14, may be em-
ployed in lieu of such screen plates.

Lifting shelves. I8 of the fixed or adjustable
type may be employed in the form of crushing

2,227,485

apparatus shown in Fig. 1, or, if desired, webs
on the longitudinal members 8® may serve as
lifting shelves, as illustrated in Fig. 2.

When the end sections or members 2 and 6
are integral with the longitudinal members 8b,
the latter may be arranged at an angle to the
longitudinal axis of the drum, as clearly indi-
cated in Fig. 3, which also indicates lifting
shelves as integral with said longitudinal mem-
bers.

The end wall or frame 2b carries a central hub
{0° attached to a hollow shaft 50, the latter ex-
tending outwardly some distance away from said
wall 2b, and being supported by bearings 51 and
52. A gear wheel 53 is carried by the end of this
hollow shaft, and motion may be imparted there-
to through the medium of a pinion on a driving
shaft (not shown), or such gear wheel may be
driven in any other manner. The ~hammer-
carrying rotor structure may be of the type illus-
trated in Fig. 1, of my prior Patent No. 2,108,793,
having hammers of any suitable or usual type,
Indicated at 26, hung from supporting rods 250,
carried by the usual spaced disks 24b.

The rotor structure shown in Figs. 1 and 2 is
carried by a shaft 20b which passes through the
hollow shaft 50 and may be connected at its out-
er end by a coupling 54 to any suitable form of
motor or other driving mechanism. The hub {0b
of the wall 2 of the drum carries a roller bear-
ing 55 (or bearing of other suitable type) for the
shaft 20°, and a bearing 56 of suitable or similar
type is disposed near the extreme outer end of
the hollow shaft. - Both of these shafts are in
motion at the same time, the inner shaft being
driven at a much greater speed than the outer
hollow shaft, and they may move in the same
direction, or in opposite directions, as may be
best adapted for the particular crushing work in
hand. As may L= readily understood, the shafts
20° and 50 may be driven by a single source of
pOwer.

In Figs. 4 and 5, I have shown a form of struc-
ture somewhat similar to that illustrated in Figs.
1 and 2, in which the drum is mounted entirely
independently of the hammer rotor and its shaft.
While various forms of mounting may be em-
ployed, more or less common in the mounting of
the drum or shells of Bradford breakers, in the
present instance the end sections {¢ and 2¢ of the
drum are shown as supported by rollers 60 form-
ing a cradle; the drum having annular rim por-
tions or trunnions 61 engaging the same. These
rollers may be driven by suitable means to im-
part the desired motion to the drum, and such
rollers may be toothed and the annular portions
61 of the drum may also be toothed for driving
engagement therewith or, in lieu of this, the
rollers 60 may be idlers and the drum may carry
a gear wheel driven by suitable means, which
may include a power transmitting pinion mesh-
ing with such gear. In this arrangement, the
rotor, consisting of the usual disks 24¢, and the
hammers 26¢ hung from rods 25¢ carried by such
disks in the usual manner, may be carried by an
overhung shaft 20¢, mounted in bearings §i¢ and
§2¢, the end of such shaft carrying a gear 53¢ to
which motion may be imparted by suitable
means, through a power transmitting pinion
meshing with such gear, or otherwise. In this
arrangement, there is no contact of the hammer
rotor and its operating mechanism with the
drum; the open hub 10¢ of the end wall 2¢ pro-
viding for the free passage of the shaft 20c, The
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drum and rotor may be independently driven in
the same or opposite directions, as may be neces-
sary or desirable, and at different speeds. The

speed of the drum, of course, will be less than .

the speed of the hammer rotor. As in the other
structures; the drum will have lifting shelves i8¢
of suitable character, and they may be integral
with the ldhgitudinal members 9c¢ -connecting
the end members, or they may be independent
members secured to such longitudinal members.
In like manner, such longitudinal members may
be integral with one or both of the end members,
or they may be independent elements of I- or
T-cross section, to which said end members are
secured.

In Fig. 6, T have shown another form of struc-

‘ture in which the hammer-carrying rotor is sup-

ported wholly independently of the drum. In
this construction, the drum is shown as supported
by rollers 608, engaging the annular portion 612,
in a manner substantially similar to the struc-
ture illustrated in Figs. 4 and 5, so as to be capa-
ble of movement independently of the hammer-
carrying rotor structure, which is supported by
s shaft 20e, and the latter is carried by or jour-
naled in suspended bearings 63 and 64 which
may be hung from structural supports 65, or
other means disposed externally of and at the
opposite ends of the drum. The drum may be of
the same type as those illustrated in Figs. 1 and
4, or like that illustrated in Fig. 1 of my prior
Patent No. 2,108,793. .

In this arrangement, there is no contact of the
hammer-carrying rotor and its operating mech-
anism with the drum, the end wall 2¢ having a
hub 10¢ providing .for the free passage of the
shaft 20¢, while the opposite end of said shaft
passes through the opening in the cone-shaped
feed member ¢, The shaft 20® may carry a gear
wheel 53¢ to which motion may be imparted in
any suitable manner whereby the hammer-carry-
ing rotor may be driven. As in the other struc-
tures, the drum and rotor may be independently

driven in the same or opposite directions, as may -

be necessary or desirable. The speed of the
drum, of course, will be less than the speed of
the hammer-carrying rotor. As in the other
structures, the drum will have lifting shelves,
and they may be of the type illustrated in Figs.
2 and 5, or of the type illustrated in Fig. 3.

In lieu of supporting the drum by means of the

rollers 60 and 602, engaging rings 61 or 64 car- .

ried by the drum, in structures of the type illus-
trated in Figs. 6 and 7, I may arrange suspended
bearing supports for the drum, of a character
substantially similar to those illustrated at 63 and
64, the drum having holiow trunnions journaled
in said suspended bearings. The shaft carrying
the hammer rotor may pass through these trun-
nions, and this shaft may be journaled in bear~
ings disposed within the trunnions, or such shaft
may be extended beyond the bearings support-
ing said trunnions and hung in independent sus-
pended bearings. Any usual form of driving
means may be employed to rotate the drum, and
the hammer-carrying rotor may be independent-
1y driven by suitable means.

In the structure illustrated in Figs. 1 and 2, I
have shown the cone-shaped feed end member
provided with vanes, indicated at 70. While in
some instances, these vanes may be straight,
that is to say, parallel with the axis of rotation,
they may be curved, as illustrated in Fig. 2.
Their purpose is to prevent material from cascad-
ing directly into the bottom of the drum and

3

avoid the formation of a bed of uncrushed ma-
terial that would retard free screening .of the
material broken by the hammers. . The vanes
serve to divide the feed and elevate it part way
during rotation of the drum.

The structure illustrated in Figs. 8 and 9 com-
prises a rotating cake or drum in overhung posi-
tion carried by an outboard shaft. In this ar-
rangement, the shaft is suitably connected to the
end wall of the drum and supported in bearings.
The overhung weight of the drum is partially
compensated for by the weight of the shaft, and
the weight of a gear wheel or speed reducing
mechanism carried by the end of the same and
through which motion is imparted thereto.

This form of my improved crushing structure
may comprise a drum having a conical feed end
{d and an imperforate end wall 29, and omits
the hammer mechanism; the coal or other ma-
terial fed into the drum being broken by drop-
ping from the shelves of the same. The conical
feed end may be apertured for the passage of
fines accompanying the material being crushed.
These parts may be connected together in spaced
relation by longitudinal members 9¢, which may
be integral with the end wall 2¢ and a ring §¢ to
which the conical feed and is secured. If de-
sired, the members 99 may be straight, and may
be independent members secured to the end wall
24 gnd. ring 69, by suitable bolts, as indicated in
Fig. 11

The structure illustrated in Figs. 8 and 9 is
shown as provided with screen plates 134, which
may be of usual character, disposed externally of
the frame made up of the end wall 24, ring 69,
and connecting members 99, If desired, the wall

‘of the drum may be composed of plates of the

type ilustrated in the Doerres patent before
referred to, or of any other type commonly em-
ployed in coal breakers of the Bradford type.
Lifting shelves of the fixed type may be employed,
and the webs i8¢ of the longitudinal members
9d may serve as lifting shelves, as illustrated in
Fig. 9. When the end wall or member 2¢ and
the ring 6¢ are integral with the longitudinal
members 99, the latter may be arranged at an
angle to the longitudinal axis of the drum, as
indicated in Fig. 10, which also indicates the
lifting shelves as being integral with said longi-
tudinal members.

The end wall or member 2¢ carries a central
hub 104 attached to a shaft 504, the latter ex-
tending outwardly some distance away from said
wall and being supported by bearings 514 and
524, A gear wheel 53¢ may be carried by the
end of this shaft, or a suitable form of speed-
reducing mechanism may be attached thereto, to
which motion may be imparted through the
medium of a pinion on a drving shaft (not
shown), or such gear wheel or speed-reducing
mechanism may be driven in any other manner,

The cone section {4, forming the feed end of
the drum, is preferably provided with vanes 102,
which are curved, as indicated in Fig. 8 and 9,
and the function of these vanes is to insure a
more even delivery of maferial to the drum;
such vanes serving to divide the mass of charged
material and elevate it part-way before delivery
to the drum. During this time some of the fines
may pass through the openings in the wall of the
conical feed section.

While I have illustrated and referred more or
less particularly to a drum having a foraminous
wall, it will be understocd that, in some instances,
the wall of the drum may be imperforate, or
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' portions thereof may be imperforate.

30.
© . referred to.:

perforate - drums .are. employed, .the .material
broken by the hammers may-be carried to the

end of the same and discharged through: openings -
disposed circumferentially of the drum:at.or ad- ...

jacent the end opposite-the feed end. Delivery

- of the material to such end may be effected by -
means of inclined lifting shelves of the. type ilu- .
‘trated in Fig. 3. : -
10 ¢

improved crushing apparatus.  And, -if desired,
all forms of:the- crushing :structures illustrated

- may ‘be enclosed - in-casings or-housing of the .
-same’ character as: those 1llustrated in Figs. 1
. ‘and 8. ’

20.. -
-~ which the peripheral apertured wall is substan-
tially:cohtinuous, it: will be understood that other .

- forms.of foraminous or reticulated walls may be .
‘employed and that-they may be:sectional in char-
acter; inthe form of substantially flat.perforated -
“plates ‘and/or-grid-plates; which may :be fiat or .-

Whlle T have m Fxgs 1 2 et seq drums in

curved. ~In Fig. 12 I have shown a plate struc-

“’ture which may be-employed.in constructing: the
~drum - walis; such’ plate ‘being of -the type illus-~
trated .ih the -patent of Doerres, chereinbefore -
In:Figs.: 13 -and. 14; I-have shown -

forms of grid plates, with bars in spaced relation;
Fig. 13, showing the bars:extending longitudinally

of the-drum, and Pig. 14 showing the bars extend- .
. ing:circumferentislly of the drum. :
-The ‘material to be crushéd may be fed to the
-~ several forms of apparatus herein-described. andA
: shown in the several drawings, by a chute 80.. )
From ‘the foregoing description, it will be ap--
parent that simple and efficient means are pro-.
" 'vided for accomplishing: the. objects of the in-..

vention, -and while the elements-shown and de~

- scribed are well.adapted to serve the purposes for ...

" which' they are intended; it is to be understood. ..
5 that thé invention is not limited to the precise
-~ constructions set forth; but includes- within its

scope such changes and modifications as may be

.- made within the terms of the appended claims.

I claim:

-1. In a crushing structure and in combmatlon,
& rotatable drum comprising a. circular end: wall,
& ring section spaced from said end wall, longi-
tudinal members connecting and spacing sald end
wall and ring section,.an apertured peripheral

wall enclosing said. longitudinal members, the .
ring section and the rim portion of said end wall

and secured to the several members, a. hollow

- shaft: carried by and extending. outwardly: from:

sald end wall and forming the sole support for

said drum which overhangs from its end, a ham-_

mer-carrying rotor structure mounted within said
drum entirely -clear of its walls, a shaft from
which said hammer mechanism overhangs within

- the drum; said shaft belng supported by the cir-

cular end wall and.the hollow drum-carrying

shaft, and means for independently driving said
_ shafts. '
2. Ina crushing structure and in combination,
a rotatable drum compnsmg & circular end wall,
8 ring sectlon spaced from said end Wall longl-
tudinal members. connecting and spacing ‘said. .
end wall and ring section and flanged to form
lifting shelves disposed mtema]ly of the drum, an.

apertured peripheral wall enclosing said longi-

tudinal members, the rirxg section and the rim |

_ 2, 227 435
When im-"

portmn of said end wall and secured to the several

. members; a hollow -shaft carried by and extend-
-ing: outwardly from said end wall -and wholly
-:supporting said-drum, a hammer-carrying rotor

structure. mounted: within said drum entirely
clear of its walls, a shaft. for said hammer mech-
anism supported by the circular end wall and the
hobow drum-carrying shaft and means for in-

g ;. dependently driving said shafts.
The-rotating drums 1llustrated m Fxgs 1 and 8, -
~may be énelosed in:a casing -or housing.15 as in-
-dicated . therein, although it wil be understood - -
that.such casing is not essential for.the success- .-
‘ful .operation -of ‘these particular forms: of my

3.-In-a. crushing structure and in combination,
a-rotatable drum comprising a circular end wall,
& ring section spaced from said end wall, longi-
tudinal members connecting and spacing said ead
wall: and ring section;.a cone-shaped shell secured

opening centrally disposed, an apertured periph-
eral ‘wall -carried by and enclosing said longitu-
dinal members, ring section and the rim portion
of the end wall, a hollow shaft carried by and
extending outwardly from said end wall and

wholly supporting the drum, a hammer-carrying

rotor disposed -within the drum clear of its walls,
a-shaft therefor disposed within the hollow shaft,

.bearing supports for said rotor-carrying shaft;

one bearing being -mounted in the end wall and
the other-in the outer end of the hollow shaft,
and means for driving said drum and hammer
mechanism independently of each other.

4. In a crushing structure of the character de-
scribed and in combination, a drum mounted for

. rotation and comprising a frame carrying an
~ apertured peripheral wall; said frame including

annular elements at opposite ends of the drum
and longitudinal flanged members diagonally ar-

~-ranged with respect.to.the longitudinal axis of

the drum and providing internally disposed lift-
ing shelves and. the longitudinal members con-
necting and spacing the annular members and
supporting the peripheral wall, a rotatable shaft
entering said drum from one end and overhang-
ing therein, a hammer- -carrying rotor structure
supporting a plurality of radially extending ham-

. mers mounted on.the end of said overhanging

shaft out of contact with the drum, bearings for

. said shaft disposed externally of the drum, means

for driving the drum, and means for dr1v1ng sald
overhanging shaft 1ndependently of the means
for driving the drum.

5. In & crushing structure of the character de-

- 'scribed and in combination, a rotatable drum :
- comprising a circular end wall, a ring section,

longitudinal flanged sections connecting said end

- wall and ring section and providing internally
-disposed lifting shelves, screen plates overlying

said longitudinal elements, the ring.-section and
the rim portion of the end wall and providing a
foraminous shell for the drum, a cone-shaped
feed member connected to the ring section ex-
ternally of the drum and having an enlarged
central opening; said cone-shaped feed member

providing a trunnion at its smallest diameter, a

trunnion carried by.the circular end wall, revolu-
ble. supporting means for said trunnions, curved
vanes carried by the cone-shaped feed member
for. regulating feed to the drum: the shelves
formed by the longitudinal sections. serving to

ift material delivered by the cone- -shaped feed

section, means for rotating the drum on its re-
voluble supports, a hammer-carrying rotor in-

.. ternally disposed with respect to the drim and

wholly independently of the latter and adapted

-to.act upon material discharged from the shelves,
.an outboard shaft passing through said end wall

and carrying said hammer mechanism, bearings
supporting said shaft entirely 1ndependently of

10
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the drum, and means for driving said shaft in-
dependently of the means for revolving the drum.

6. In a crushing structure and in combination,
a rotatable drum comprising a circular end wall,
a cone-shaped ring section spaced from said end
wall; said ring section having internally disposed
vanes, longitudinal members connecting and spac-
ing the cone-shaped ring section and said end
wall, an apertured peripheral wall enclosing said

10 ring section, longitudinal members and the rim

5

portion of said end wall and secured thereto,-an
elongated shaft fixed to said end wall and extend-
ing outwardly therefrom and forming the sole
support for the rotatable drum, a plurality of
bearings supporting said shaft in horizontal
alignment, and means for driving said shaft in-
cluding a gear wheel connected to the free end
of the same; sald shaft and gear wheel substan-
tially balancing the weight of the drum.
GEORGE W. BORTON.
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