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UNITED STATES

1,622,762
PATENT OFFICE.

ROBERT E. BRESSLER, OF AURORA, ILLINOIS, ASSIGNOR TO WESTERN WHEELED
SCRAPER COMPANY, OF AURORA, ILLINOIS, A CORPORATION OF ILLINOIS.

MACHINE FOR TREATING BARTHY MATERIAL.

Application filed February §, 1323,

This invention velates to improvements in
machines for so treating earthy materials,
such as clay, loam, &c., that are as free as
possible from pebbles and other hard and
non-friable elements in order that such ma-
terials may be brought to a proper condition
to be readily mixed or incorporated with a
suitable sticky binder to render the re-
sultant product suitable for the construec-
tion of roadways and for other purposes,
as i5 well understood. For the attainment
of the best results it is important that such
earthy material not only be brought to a
finely powdered or dust-like condition but
that before being incorporated with a binder
it shall, in order to render such incorpora-
tion more uniform and complete, be quite
highly heated. The object of my invention
is to provide an improved machine for

rapidly and effectively treating such earthy.

material so that while moving along through
the machine it wili- be simultaneously pul-
verized and heated to the required extent to
adapt it for the necessary incorporation with
the sticky binder. This object I accomplish
as iHustrated in the accompanying drawings
and hereinafter particularly described. That
which is believed to be new will be set forth
in'the claims.

In the drawings,—

Fig. 1 is a side elevation of a machine
embodying my improvements, certain parts
being paitly broken away;

Figs. 2 and 3 are, respectively, front and
rear elevations of the machine, certain parts
in ench figure being broken away;

Fig. 2* is a detail being a fragmentary
view of the combined pulley and suction
meinber on the front portion of the main
shaft;

Fig.
taken substantially on the line 4—4 of Fig. 2;

Figs. 5 and 5* are enlarged vertical sections
taken substantially on the line 5—5 of Fig.
2, the view in Iig. 5 being through the front
portion of the machine and the view in Fig.
5* being through the rear portion of the
machine;

Fig. 6 is a vertical cross-section taken on
the line 6-—6 of Fig. 5; '

Fig. 6* is a vertical cross-section taken on
the line 6*—6* of Fig. 5*;

Fig, T is a vertical cross-section taken at

line T—T7 of Fig. 4; -

4.is a longitudinal vertical section

Berial No. 617,091,

Fig. 8 is a detail, being a vertical cross-
pwel b

section taken through a portion of the rotat-

able drum and showing the arrangement of
the diagonally-disposed cleats on the inner
tace of the drum at the front end thereof;

Flig. 9 is a detail, partly in section, being
a view from the rear of the machine of the
two dust collectors that are interposed in the
path of the escaping products of combustion ;
and _

Fig. 9* is a view in horizontal section taken
on the line 9°—9* of Fig. 9.

Referring to the several figures of the
drawings,—10 indicates the side bars, 11 the
front bar, and 12 the rear bar that together
constitute a rectangular supporting frame
for the operating mechanism. As shown
the frame is provided with front and rear
wheels 13 and 14, respectively, for, of course,
the mechanism is desirably to be moved from
place to place, although it will be understood
that such portability in itself is not essential
to an embodiment of the invention. In.the
construction shown a fire-box 15 is provided,
which is suitably secured to said framework.
and extends below the same. The fire-box
wiil be provided with the usual openings for
the insertion of fuel and the removal of
ashes, and with lever mechanisim such for
example as that shown in Fig. 2 for effecting
the shaking of the grate. Oil burning de-
vices or any other suitable heating means
may, of course, be used in lieu of the heating
means shown,

Located above the frame and extending
longitudinally of the same for a greater por-
tion of the length of such frame is a cylin-
drical rotatable drum 16 the heads of which
are formed after the manner of a wheel, as
best shown in Fig. 7, the front wheel-shaped
Lead having its spokes indicated by 17, its
rim by 18, and its hub member by 19, and
its vear head having the corresponding parts
indicated, respectively, by 20, 21, 22. The
front end head member differs from the
rear head member only in that such front
head member has formed with it (see Fig. 5)
a comparatively wide inwardly-projecting
annular flange 23 which is for the purpose
of guarding against any material that is
poured into the drum through that head, as
hereinafter described, from falling out.
Each of the hub members 19 and 22 of these
heads is mounted upon an inner end portion
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of a long sleeve, the sleeve at the forward
end of the machine being indicated by 24
and that at the other end by 25. These heads
of the drum ave secured to their respective
sleeves in any suitable manner so that the
sleeves and the drum will rotate together.
Passing centrally through these sleeves 24,25
is a heavy shaft 26, suitable anti-friction
roller bearings 27 being provided in an annu-
lIar recess in the outer end of each sleeve.
The sleeves 24, 25 are rotatably supported
from the main frame by means of bearings
in the form of split collars 24*, 25% which
in the construction shown, are each provided
with two downwardly spaced-apart ears 28
which lie alongside of and are pivotally con-
nected, by means of a pin 80, with two simi-
larupturned ears 29 secuved: to and rising
from the machine frame. This manner of
supporting the bearing sleeves 24, 25 tends
to compensate for any slight disalinement
of  the sleeves and their bearings. Inter-
posed between each set of roller bearings 27
and the shaft 26 is a short sleeve 81 which
surrounds the shaft 26 and is made fast
thereto so as to rotate therewith, such sleeves,
therefore, in -effect constituting enlarged
bearing portions of the shaft. That portion
of the surface of the shaft swrounded by
these two short sleeves 31 is slotted as at 32,
and the innei surface 'of each of these sleeves
31 is correspondingly slotted as at 33 (sce
Fig. 6) and as the slots in the sleeve overlie
the slots on the shaft, as clearly shown in
said Fig. 6; a plurality of passages is pro-
vided adapted for the passage of air there-
through as hereinafter explained. In the
construction shown, one oi these passages,
however, is utilized to receive a key 34 by

means of which the sleeve is non-rotatably:

connected in place on the shaft.

Kach set: of roller bearings 27 is sur-
rounded by an annular member 272, which
in turn.is surrounded by another annular
member 27 that fits snugly thereon. The
two contacting faces of these annular mem-
bers are rounded complementarily, as clearly
shown in Figs. 5 and 5% and by reason of
such construction a limited degree of flexi-
bility of ‘the bearing members is provided
for; which prevents wear and binding of the
parts.even though the alinement of the main
drive shaft 26 and the long sleeves 24 and 25
is not perfect, for, as will be evident, the
curving or rounding from edge to edge of
the two bearing annuli will permit a slight
rocking motion of these parts and of the roli-
ers that will compensate for slight irregu-
larities in said alinement. As shown by
Fig. 6* I make the annular member 27" in
separate segments, thus making it possible
to properly -assemble the two annular mem-
bers and thereafter insert the bearing as a
whole in place within the recessed end of its
long sleeve 24 or 25,

1,622,762

The shaft 26 and the drum 16 are designed
to be simultaneously rotated, but at different
speeds, the votation of the shaft being faster
than that of the drum, and I accomplish
such simultaneous and differential rotation
by the following described means. (See
Figs. 1 and 4.) Upon the shaft 26 near
its rear end is secured in any suitable man-
ner a gear 35 which is here shown as a
sprocket over which runs a drive chain con-
nected with any suitable motor. Also fast
on said shaft is a pinion 36 which is in mesh
with a large gear 37 fast on a countershaft
38, to which countershaft is also secured a
pinion 39 that is in mesh with a large gear
40 made fast to the outer end of the rear
bearing sleeve 25. It will be evident that
through the gearing described the rotation
of the shaft will compel a rotation of the
drum in the same direction, although at a
very materially slower speed than that of
the shaft. Secured against the inner face of
the drum near the front end thereof are a
number of heavy cleats 41 which are best
made of angle iron as shown, said cleats 41
being diagonally arranged, as clearly shown
in Tig. 5, and also secured to the inner face
of the drum and extending from the inner
ends of the diagonal cleats 41 is a second
series of similar cleats 42, which Iatter, how-
ever, extend in a direction parallel with the
axis of the drum. Both sets of cleats are
adapted to break up lumps or heavy pieces
of earthy material that are fed into the for-
ward end of the drum as hereinafter de-
seribed, and the inclining of the cleats 41
aids also in moving the mass of earthy mate-
rial along the dvum toward and upon the
cleats 49,

For also acting upon the earthy material
passing through the drum I provide a plu-
rality of flexibly-united members that act to
violently beat against the mass of earthy ma-
terial passing through the drum so as to still
further disintegrate it, and I supplement such
beater devices with another device that, like
the beater devices veferred to, is connected
with the shaft but has its ouler portions
lying in contact with the inner surface of
the druny, or more accurately speaking, with
wear plates sccured to the inner face of the
drum, so that the material will be rubbed
between the outer ends of raid device and
the wall of the drum or the wear plates that
have been referred to. Such beater devices
are each formed of a number of chaing each
made up of links 43 pivotally connected to-
gether in series, as clearly shown in Figs. 5
and 5%, the innermost link of each series be-
ing boited to a longitudinally-extending bar
44 carried by one of a plurality of armg 45
that extend out radially from the shaft 26
to which they are secured by means oi a
lub member 46 formed with said arms and
suitably secured to the shait. Although not
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so shown, the hub members 46 will prefer-
ably be divided or split so as to more readily
permit of their attachment to and detach-
ment from the shaft. Each chain of links
43 of the beater devices is of such length as
to allow the chains to extend almost to the
surface of the drum but without contacting
such surface, and, as will be understood, the
rapid rotation of the shaft will by centrifu-
gal action hold those chains of links out ra-
dially so that they form most effectual beat-
ers of the material passing through the
drum. Also connected with each bar 44 is
another series of rubbing or triturating
chains 47, which latter series is located near
the rear end of the drum and acts upon the
material being treated just before such ma-
terial passes out of the drum. This latier
set. of devices 47 differs from the beater de-
vices 43 only in that each of the chains com-
posing it has an additional link or two,—one
additional link as here shown—so that such
added links will act {o rub the material be-
ing treated against the inner face of the
drum, as will be apparent from an inspec-
tion of Fig. 7. The inner face of the drum
opposite the flexible rubbing devices 47 is
shown as provided with a lining 472, such

lining being preferably made in sections riv- -

eted or bolted to the drum. This wearing
member is best made in sections, as shown in
Fig. 7, so that such sections can be inserted
or removed between the spokes of the wheel-
like vear head of the drum.,

Between the front and rear bearing sleeves
24, 25 the shaft 26 is enclosed by a tube 48
of sufiiciently greater diameter than the
shaft to provide an annular air space be-
tween the shaft and such tube. The tube is
necessarily made in sections, as is clearly
shown in Figs. 5 and 5% because of the at-
tachment of the hubs 45 of the beater mern-
bers to the shaft. The end sections of the
tube at their outer ends fit within annular
recesses formed in the said bearing sleeves
and at their other ends fit snugly under an
annular flange 49 formed on the adjacent
hub member 45. The intermediate sections of
the tube lie under those annular flanges and
other similar flanges with which the other
hub members 45 are provided. Through
each of the hub members 45 are formed a
plurality of passages 50, as best shown in
IFig. 7, for the passage of air along the shaft.
Connected with the arms 45 of the beater
and triturating elements are blades 51 which
extend spirally along the shaft and closely
adjacent to the sectional tube 48, such spiral
plades tending not only to throw outward
and toward the front end of the drum any
material that may fall toward the center of
the drum, but also to keep the tube cleaned
of any such material in the event that the
tube sections do not rotate at all timeg with
the shaft, as may be the case owing to the fact

8

that such tube sections are not immovably
connected with tae parts 45 carried by the
shaft., -

Arranged over the rotatable drum 16 and
supported from the main frame of the ma-
chine is a hood or casing 52 which, as best
shown in Fig. 7, is here formed with parallel
side walls and a horizontal top wall. The
hood or-casing 52 is longer than the rotat-
able drum =0 that at each of its ends there
is provided a space or chamber befween the
open ends of the drum and the end walls-of
the hood or casing, the space or chamber at

the front end being indicated by 53 and the-

space or chamber at the rear end by 54.
Interposed between the casing and the drum

Is a vertical or radial wall 55 that effectually

shuts off communication between the said
space 53 and the space around the drum be-
tween such drum and the casing, the object
of such wall 55 being to prevent the products
of combustion that arise from the fire-box
or heating chamber and pass around the
drum passing into such {ront-end space 53,
and compelling all of such gases and other
products of combustion to pass to the rear
end of the casing and from thence through
the drum, as hereinafter more particularly
described. To compel the heated products
ot combustion to be more evenly distributed
over the surface of the rotatable drum two
baffle plates 56 that are shown in Fig. T
and also indicated by dotted lines in Fig. 4
are provided, one at each side of the drum,
each of which extends forward for a con-
siderable distance from the rear wall of the
casing. The inner faces of the casing walls
and the faces of the baflie plates are to be
covered with some suitable heat-resisting
material as indicated:

Against the front wall of the casing and
inget therein adjacent to one side of the cas-

ing is a chute 57 enlarged at its upper-end .

to fovm a hopper into which the earihy ma-
terial to be treated is delivered, the lower
end of such chute having a turned portion
to adapt such material to pass thirough the
open front head of the drum into the inte-
rior of such drum, as clearly shown in Fig. 4.

Projecting latevally from the frame of the
machine near the forward end theirecf is a
diagonally-disposed clevating mechanism for
carrying the material that 1s to be dumped
into the chute 57 for delivery to the drum.
Ag here shown such elevating mechanism

. comprises a frame formed of two spaced-

*

apart parallel rods 58 connected at their
upper and lower ends, respectively, by cross
pieces or short shafts 59 and 60, on which
are respectively mounted sprocket wheels 61
and 62 around which moves an endless con-
veyer chain 68 carrying a series of buckets
64. Connected with the {rame rods 58 in
any suitable manner is a trough 65 through
which the buckets pass after discharging
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their loads, and which is adapted to catch
and return to the ground any material that
fails ot being properly deposited in the ma-
chine by the buckets. The elevating mecha-

‘nism as a whole is to be held braced in posi-

tion by any suitable devices, such for exam-
ple as the braces 66 and 67 (sce Fig. 2). In
the construction shown the endless conveyor
chain 63 is driven by the following means:
A sprocket 68 is made fast on the sleeve 24
near the forward end of sald sleeve, and

over such sprocket and over another sprocket

69 that 1s fast on one end of a shaft 70

journaled-in suitable bearings carrvied by the-

rods 58 runs a sprocket chain 71. At its
other end the cross shaft 70 carries another
sprocket wheel 72, and- over this last-named
sprocket wheel and a sprocket wheel 78 that
is affised to the shaft 59 at the upper end of
the elevating frame rods 58 passes a sprocket
chain 74.

To produce a suction that will canse a
rapid movement of the products of combus-
tion that pass avound and through the drum
and. thence through the same from-the rear
to the front end before being discharged to
the atmosphere I provide a comparatively
large fan 75 rotatably mounted in a casing
76 that stands at a little distance in front
of the drum casing 52 and is supported from
the main frame of the machine, as clearly
shown in Figs. 1 and 2. This fan casing is
connected with the space or chamber 53 he-
tween the front end of the drum and -the

“front wall of the drum casing, such connec-

tion being by means of a comparatively large
pipe T7. A damper 77°, which may be of
any appropriate design, 1s provided for reg-
ulating the draft. Leading upwardly from
the casing and communicating therewith is
a smoke pipe 78 that is turned to extend
toward the rear of the machine where it is
connected to and communicates with. the in-
terior of a dust collector or cyclone 79, the
conical lower portion of which communi-
cates with-a chute 80 that leads into the
space 54 provided at the rear end of the
asing 52, As shown, this dust collector 79
is located above the casing 52 adjacent to
one side thereof, and its chute 80 passes
down through the top wall of the casing
at one side of the drum. At the other side
of the casing is another and similar dust
collector 79* whose chute 802 extends down
through the top wall of the casing at the
other side of the drum and leads into the
said space 54. This other dust collector 792
is located materially higher above the cas-
ing than is the collector 79, and the upper
end portions of the two collectors are con-
nected by a pipe 79" which communicates
with the usual centrally located discharge
tube 79° that extends through the upper wali
of the collector 79. The corresponding tube
79% in the other collector will be connected

1,622,768

with "a" discharge pipe through which' the
smoke and gases will -be- conducted to the
atmosphere. The two dust collectors arve of
the ordinary construction that comprises a
eylindrical upper - end portion and- a conical
lower portion, except that against the inner
face of the wall of each of the chambers
there is provided a spiral 81 which, as here
shown, may advantageously be made of
strips of angle-iren.

The object of connecting the flue or smolke
pipe 78 with a dust collector, and connecting
that collector with the interior of the ma-
chine is that, owing to the forced draft pro-

duced by the use of the fan 75, more or less-

of the finely powdered earthy material will
be carried out of the drum with the products
of combustion-and would otherwise be lost.
By the construction described, however, such
particles of material will be carried into the
rear chamber 54 and mingle with and be
discharged with the mass of material that
is being - discharged from the drum, while
the smoke and gases will pass off to the
atmosphere. Owing to the intensity of the
forced draft I have found that while one
dust collector will effect a considerable sep-
aration of the earthy miaterial from the cur-
rent of smoke and guases, yet a quantity of
such earthy material is liable to be carried
off and lost, but with the provision of the
second collector that is conmected up as
stated with the first collector, practically all
of the earthy material will be saved, and
particularly is this so when the two col-
lectors are provided with the spirally-ar-
ranged members 81—such spirals acting to
catch the fine floating particles of earthy
material and direct them down and out
through the respective chutes 80 and 80%,
while the smoke and gases will rise and
escape as usual through the central tubes 79
and 79

In Figs. 3
pipe 82 leading from the chamber 54 in the
casing 52 at the rear end -of the rotatable
drum, and as there indicated the material
after being treated passes out of the drum
into such chamber and through said dis-
charge pipe 82 from whence it may be de-
posited either upon the ground or in any
suitable receptacle.

The fan 75 is driven, in the construction
shown, by the following means: On the for-
wardly-projecting end of the main shaft 26
1s secured a pulley 83 over which passes a
belt 84 that also passes over another and
smaller pulley 85 that is made fast to the
end of a short countershaft 86 suitably jour-
naled in bearings secured to the front mem-
ber 11 of the main {rame, the other end of
such countershaft also having secured to it
a-pulley that is indicated by 87, over which
last-named pulley and a pulley 88 on the
projecting -end of the fan shaff runs a belt

and -4 is shown a discharge -

70

8¢

100

110

120

125

130




10

15

20

25

30

35

40

s
<

a0

s}

60

68

1,622,762

89. By reason of the relative sizes of the
several pulleys it will be seen that the fan
75 will be driven at a high rate of speed.
To prevent undue heating of the main
shaft 26 it has been provided with the en-
closing sectional tube 48 as above described,
and to promote the rapid movement of air
along the space between such shaft and its
enclosing tube I have provided at each end
portion of said shaft a suction-producing
means: For the means at the forward end
I utilize the pulley 83 hereinbefore referred
to. As clearly shown, such pulley is located
quite close to the open end of the large re-
cess in the long bearing sleeve 24.  Against
each face of the pulley is bolted (see Fig.
5) ‘a .plate. The outer one of these plates
1s indicated by 90 and the other one by 902
The plate 90 extends from the hub. of the
pulley towards the rim but an annular space
1s left between its outer edge and the rim
which is indicated by 90%. The other plate,
902, extends from the rim inwards towards
but not to the hub and consequently there is
left between its inner edge and the hub of
the pulley an annular space indicated by
90°. The spokes of the pulley are provided
with lateral fins 90 (see Fig. 2*) that ex-
tend out to and against these plates 90—902.
Thege fins on the spokes virtually constitute
wings or vanes and will act to drive the air
in the pulley out through the annular open-
ing 90° and of course drawing in through
the central opening 90° in the other: face
plate air from the space around the.shaft
26. I thus utilize the member 83 not only
as a pulley for use in connection with the
driving of the fan 75 that draws the prod-
ucts of combustion through the machine but
also make use of it for causing a movement
of air along the passage that surrounds the
main shaft 26, While the pulley member
83 is well adapted by itself for causing air
to0 move constantly and in suflicient amount
through this passage around the shaft, T
have supplemented it with another air-mov-
ing member, to wit, a fan 91 secured upon
the shaft near its rear end, such fan being
located in the chambered end of the large
bearing sleeve 25 and of a type adapted to
force air through the passage surrounding
the shaft. The passages formed by the
grooves 82 in the shaft and the overlying
grooves in the sleeves 31 permit the air to
treely pass, as do also the grooves 50 formed

in the hub members. of the beater and rub-

bing devices that are carried by the shaft.
In operation the front end portion of the
mechanism will be preferably raised a little
higher than the rear end portion so as to
facilitate the passage of the material to be
treated from the front to the rear of the
drum. Such slight raising can be readily ac-
complished when the device is a portable one
as here shown, by blocking up the front

>

wheels, as indicated in Fig. 1. While the
operation has been in a measure described
in connection with the description of the
mechanism it is briefly as follows: With the
parts in position as shown, and with fire in
the fire-box 15 the main shaft 26 is to be
driven from any suitable source of power,
and, as will be understood, the gearing at
the rear end of the machine that connects
such shaft with the rotatable drum will
cause the drum also to be rotated, but at
very considerably less speed than the shaft
itself. The material to be operated upon is
fed ‘into the drum through the elevating
mechanism that hds been described, such ma-
terial either being shoveled into the buckets
thereof or automatically scooped up from
a conveniently-located pile.. Such material
passing into the drum through the chute 57
will be first attacked by the inclined cleats
41 which not -only serve to break up any
lumps or clods, but serve also, by reason of
their inclination, to direct the material
quickly away from the open receiving end
of the drum. The second set of cleats 42
that are arranged parallel with the axis of
the drum also serve, of course, as means for
breaking up the material. Owing to the
slight inclination given to the machine by
raising the front end thereof as stated, the
material delivered to the drum will grad-
ually move back therethrough, such move-

‘ment being aided also, of course, by the pres-

sure of fresh material being constantly
poured into the drum. As such material is
brought opposite the beater members that
are carried by the rapidly rotating shaft,
it will be so stirred and agitated as to be

‘very finely divided, and, by reason of the

rubbing action that is necessarily imparted
to it by the last member composed of the
plurality of series of links 47, it will be
reduced to the desired very fine or powder-
like condition that fits it for proper incor-
poration with a suitable sticky binder for
the making of roads, &c. = After being sub-
jected to the action of these last-named de-
vices it passes from the open rear end of the
drum and out through the discharge pipe 82.

For incorporation with a sticky binder for
road making and similar purposes it is not
sufficient for the best results to merely have
the earthy material in a finely comminuted
or dust-like condition, but such material when
delivered from the machine should also be
quite highly heated, and to effectively make
use of the heat from the fire that is located
below the drum the gases and other products
of combustion arising from the fire bed are

“caused to travel a circuitous path that com-

prises not only the space around the drum,
but also the space within the drum, thus
bringing the heating elements into contact

“with both the inner and outer faces of the

drum, and also, to a considerable extent, in
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direct contact with the material itself while
such material is heing acted upon by the
heavy cleats and the various sets of beating
and rubbing devices that ave carried by the
main shaft. In Fig., 4 the full-line arrows
indicate in a general way the course taken
by these hented products of combustion ex-
teriorly of the drum, while the dotted-line
arrows similarly indicate the course talen
inside of the drum. ¥rom that figure it will
be seen that the baffle plates 56 that extend
forwardly for a considerable distance at-each
side of the drum compel a large portion of
the gases and other products of combustion
to be deflected so as to travel alongside of
the lower half of the drum, and thereafter
travel against that part of the drum above
the baffle plates. Such gases, &c., cannot es-
cape past-the forward end of the drum while
outside of it owing to the close fit against the
surface of such drum of the inwardly-di-
rected wall 55 of the casing, as clearly shown
in Figs. 4 and 5. As before notéd, theve is,
however, (see Tig. 4), a very considerable
space between the rear end of the drum and
the rear wall of the casing and such products
of combustion will, therefore, flow into that
space and thence, as indicated by the broken-
line arrows, pass into the open rear end of
‘the drum and through such drum to and
through the large pipe 77 that leads to the
fan case 76, and from such fan case will be
driven through the ‘flue or pipe 78 ‘to the
reparator members 79 and 797, where, as
before explained, any particles of the earthy
material -that have been carried -along will
drop through the chute 80 and mingle with
-and be discharged with the mass of earthy
material being discharged from the rear end
of the drum.

By the construction and arrangement
shown a very strong  compact machine is
provided which will in a comparatively short
time thoroughly reduce earthy materials to
the required finely-comminuted or dust-like
condition, and at the same time so-thoroughly
heat such materials that when they issue
from the machine they will be in all respects
adapted for immediate intermixing or incor-
poration with a usual binder.

What I claim as my-invention and desire
to secure by Letters Palent, is—

1. In a machine of the class described, the
combination of a rotatable drum open at its
ends for the receiving and discharging of
miaterial, means opposite the said receiving
end for delivering material to the drum, a
fire-box below the drum, a-casing rising from
the fire-box -and partially surrounding said
drum and located at a distance therefrom

" and having an end wall located at a distance

16

&

from the discharge end of the drum, bafile
plates at opposite sides of the drum extend-
1ng inwardly from said end wall, whereby
theproducts of combustion will be deflected

1,082,762

toward the receiving end of the drum before
passing into the said delivery end of the
drum, and means communicating with the
other or receiving end of the dram for con-
conducting away such products of combus-
tion.

9. In a machine of the class described, the
combination of a rotatable drum open at its
ends for the receiving and discharging of
material, means opposite the said receiving
end for delivering material to the drum, a
fire-box below the drum, a casing rizging from
the fire-box and partially surrounding sayd
drom and located at a distance therefrom
and having an end wall located at a distance
from the discharge end of the drum whereby
the procducts of combustion from the five-
box will pass in contact with the outer sur-
face of the drum and alco pass into the de-
livery end of the drum into contact with
some of the material therein, a condult com-
munieating with the other or receiving end
of the drum for conducting away such prad-
ucts of combustion, and means connected
with such conduit for separating from such
products of combustion the particles of ma-
terial that have been carried out of the drum
therewith.

3. In a machine of the class described, the
combination of a rotatable dvam open =t
its ends for the receiving and discharging
of material, means opposite the said receiving
end for delivering material to the drum, a
fire-box below the drum, a casing rising from
the fire-box and partially surrounding said
drum and located at a distance therefrom
and -having an end wall located at a distance
from the diccharge end of the drum whereby
the products of combustion from the fire-hox
will pass in contact with the outer surface
of the drum and also pass into the delivery
end of the dvum into contact with some of
the material therein, a conduit communicat-
ing with the other or receiving end of the
drum for conducting away such products of
combustion, said conduit extending toward
the other end of the casing, means connected
with the conduit for separating from such
products of combustion the particles of ma-
teria] that have been carried out of the drum
therewith, and a chute for conducting such
particles from said conduit. ,

- 4. In s machine of the class deseribed, the
combination of a rotatable dyum open at its
ends for the receiving and dischareing of
material, means opposite the said receiving
end for delivering material to the drum, a
fire-box below the drum, a casing vis‘ng
from the fire-box and partially surrounding
said drum and located at a distance there-
from and having an end wall located at a
distance from the discharge end of the drum
whereby the products of combustion from
the fire-box will pass in contact with the
outer surface of the drum and also pass into
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the delivery end of the drum into ‘contact
with some of the material therein, a conduit
communicating with the other or receiving
end of the drum for conducting away such
products of combustion, said conduit ex-
tending toward the other end of the casing,
means connected with the conduit for sep-
arating from such products of combustion
the particles of material that have been
carried out of the drum therewith, and a
chute for conducting such particles through
an opening in the end wall of the casing
to mingle with the material being dis-
charged from the drum. :

5. In a machine of the class described, the
combination of a rotatable drum open at its
ends for the receiving and discharging of
material, means opposite the said receiving
end for delivering material to the drum, a
fire-box below the drum, a casing rising
from the fire-box and partially surrounding
said drum and located at a distance there-
from and having an end wall located at a
distance from the discharge end of the
drum whereby the products of combus-
tion from the fire-box will pass in con-
tact with the outer surface of the drum and
also pass into the delivery end of the drum
into contact with some of the material there-
in, a conduit communicating with the other
or receiving end of the drum for conducting
away such products of combustion, a ro-
tatable fan within said conduit for drawing
the products of combustion out of the drum
and forcing them through the conduit, and
means for rotating said fan.

6. In a machine of the class described,
the combination of a rotatable drum open
at its ends for the receiving and discharging
of material, means opposite the said receiv-
ing end for delivering material to the drum,
a fire-box below the drum, a casing rising
from the fire-box and partially surrounding
said drum and located at a distance there-
from and having an end wall located at a
distance from the discharge end of the drum
whereby the products of combustion from
the fire-box will pass in contact with the
outer surface of the drum and also pass into
the delivery end of the drum into contact
with some of the material therein, a conduit
communicating with the other or receiving
end of the drum for conducting away such
products of combustion, a votatable fan
within said conduit for drawing the prod-
ucts of combustion out of the drum and
forcing them through the conduit, means for
rotating said fan, and means for separating
from the products of combustion particles
of material that have been carried along
therewith.

7. In a machine of the class described, the
combination of a rotatable drum open at its
ends for the receiving and discharging of

material, means opposite the said receiving
end for delivering material to the drum, a
fire-box below ‘the drum, a casing rising
from the fire-box and parfially surrounding
said drum and located at a distance there-
from and having an end wall located at a
distance from the discharge end of the drum
whereby the products of combustion from
the fire-box will pass in contact with the
outer surface of the drum and also pass into
the delivery end of the drum into contact
with some of the material therein, a conduit
communicating with the other or receiving
end of the drum for conducting away such
products of combustion, a rotatable fan
within said conduit for drawing the prod-
uects of combustion out of the drum and
forcing them through the conduit, means
for rotating said fan, and means for sep-
arating from the products of combustion
particles of material that have been carried
along therewith, said last-named means com-
municating with the delivery end of the cas-
ing to cause such particles to pass out with
the material issuing from the drum.

8. In a machine of the class described, the
combination of a rotatable drum open at
its ends for receiving and discharging ma-
terial, a fire-box below the drum, means
for compelling the products of combustion
to enter only at the upper portion of the
discharge end of the drum, a conduit for
carrying away such products of combustion
as they leave the other end of the drum, and
a rotatable fan connected with the conduit
for creating a draft for drawing such prod-
ucts of combustion out of the drum and
through the - conduit.

9. In a machine of the class deseribed,
the combination of a rotatable drum open
at its ends for receiving and discharging
material, a fire-box below the drum, means
for compelling the preduects of combustion
to enter the discharge end of the drum, a
conduit for carrying away such products
of combustion as they leave the other end
of the drum, means connected with the con-
duit for separating from the products of
combustion particles of material carried
from the drum therewith, and means for
discharging such separated particles.

10. In a machine of the class described,
the combination of a rotatable drum open
ab its ends for receiving and discharging
material, a fire-box below the drum, means
for compelling the products of combustion
to enter the discharge end of the drum, a
conduit for carrying away such products
of combustion as they leave the other end
of the drum, means connected with the con-
duit for separating from the products of
combustion particles of material carried
from the drum therewith, and means for
conducting such- separated particles to a
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point adjacent the delivery end of the drum
to cause them to be commingled with the
material issuing from said drum.

11. Tn a machine of the class described,
the combination of a rotatable drum open
at its ends for receiving and discharging
material, a fire-box below the drum, means
for compelling the products of combustion
to enter one end of the drum, a conduit for
carrying away such products of combustion
as they leave the other end of the drum,
means connected with the conduit for sepa-
rating from the products of combustion
particles of material carried from the drum
therewith, and means for discharging such
separated particles, said separating means
comprisino a chamber provided on the in-
ner face of its wall with a spiral member.

12. In a machine of the class described,
the combination of a rotatable drum. open
at its ends for receiving and diccharging
material, a fire-box below the drum, means
for compelling the products of combustion
to enter one end of the drum, a conduit for
carrying away such products of combustion
as they leave the other end of the drum,
means connected with the conduit for sepa-
rating from the products of combustion
particles of material carried from the drum
therewith, and means for discharging such
separated particles, said separating means
comprising two chambers connected to-
gether through which the products of com-
bustion successively pass, each of said
chambers being provided on the inner face
of its wall with a spiral member.

18. In a machine of the class described,
the combination of a rotatable drum open
at its.ends for the receiving and discharging
of material, means oppos1te the receiving
end for deliveri ng material to the drum,
a fire-box: below the drum, a casing rising
from the fire-box and partially surrounding
said drum and located at a distance there-
from and having an end wall located at a
distance from the discharge end of the drum
whereby the products of combustion from
the fire-box will pass into. the delivery end
of the drum into contact with some of the
material therein, a condult comumunicating
with the other or receiving end of the dirwm

for conducting away such products of com--

bustion, said conduit lying over and extend-
ing toward the other end of the casing, two
chambers located over said casing and. in
communication with each other and with
said conduit, each chamber being adapted
to cause a separation from the products of
combustion of some of the particles of ma-
terial that have been drawn from the drum,
and a chute leading from each chamber for
conducting  such particles to the mass of
material belnc discharged from the drum.

14. In a machine of the class deseribed,
the combination of a rotatable drum open

1,622,762

at its ends for the receiving and discharg-
ing of material, means opposite the receiv-
ing end for delivering material to theidrum,
a fire-box below: the drum, a casing rising

from the fire-box and partially surrounding 7

said drum and located at a istance there-
{rom and having an end wall located at a
distance from the discharge end of the drum
whereby the products of combustion from
the fire-box will pass into the -delivery end
of the drum into contact with some of the
material therein, a conduit communicating
with the other or receiving end of the drum
for conducting away such products of com-
bustion, said conduit lying over and extend-
ing tm‘u d the other end of the casing, two
chambers located over said casing snd in
communication with each other and with
said conduit, each chamber being adapted
to cause a separation from the products of
combustion of some of the particles of
material that have been drawn from the
drum, and a chute leading from each cham-
ber to carry away such separated particles,
said chutes passing through the casing at
opooute sides of the said drum.

15. In a machine of the class described,
the combination with a receptacle adapted to
contain comminuted material, of a fire-box
below said receptacle means for causing the
products of combustion to pass through such
receptacle for the purpoe of heating it and
the material contained therein, a conduit
communicating with the interior of such re-
ceptacle for conducting away the products

of combustion that have passed there-
through, and means connected with said

conduit for separating from such products
of combustion particles of material that
have been carried out of- the receptacle
therewith.

16. In a machine of the class described, the
combination of a rotatable drum open at its
ends for the reception and discharge of ma-
terialy a shaft passing centrally through said
drum, means for drving said shaft -and
drum but at different speeds, a fire-box below

said drwn, means for causing the products
of combustion from said. fire-box to pass
around and through said drum, and a
tubular enclosing member around said shaft
of sufﬁueni]y 01eater diameter than the
shaft to leave a 'space between it and the
shaft, passages being provided at the bear-
ing. pcmtv of the shaft that communicate
with said space whereby a passage is formed
for the movement of air along said shaft.

17. In a machine of the. class described,
the combination ¢f a rotatable drum open-at
its ends for the reception and discharge of
material, a shaft passing centrally- through
said drum, means for driving said shaft and
drum but at different speeds, a fire-box below
said ‘drum, means for causing the products
of combustion from said fire-box to pass
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around and through said drum, a tubular
enclosing member around said shaft of suf-
ficiently greater diameter than the shaft to
leave a space between it and the shaft, pas-
sages being provided at the bearing points of
the shaft that communicate with said space
whereby a passage is formed for the move-
ment of air along said shaft, and means
carried by the shaft for compelling the
movement of air through such passage.

18. In a machine of the class described,
the combination of a rotatable drum open at
its ends for the reception and discharge of
material, a shaft passing centrally through
said drum, means for driving said shaft and
drum but at different speeds, a fire-box be-
low said drum, means for causing the prod-
ucts of combustion from said fire-box to
pass around and through said drum, a
tubular enclosing member around said shaft
of sufficiently greater diameter than the
shatt to leave a space between it and the
shaft, passages being provided at the bear-
ing points of the shaft that communicate
with said space whereby a passage is formed
for the movement of air along said shaft,
and a fan connected with said shaft
adjacent one end thereof for compelling the
movement of air through such passage.

19. In a machine of the class described,
the combination of a rotatable drum open at
at its ends for the reception and discharge of
material, a sleeve fixedly connected with the
central portion of each head of the drum and
projecting outwardly therefrom, a shaft
passing centrally through said drum and
through said sleeves, means for rotating said
drum and shaft but at different speeds, a
fire-box below said drum, means for causing
the products of combustion from said fire-
box to pass around and through the drum,
a tubular enclosing member around said
shaft of sufficiently greater diamefer than
the shaft to leave a space between it and
the shaft, passages being provided at the
bearing points of the shaft that communicate
with said space whereby a passage is formed
for the movement of air along said shaft,
and a fan connected with said shaft for
compelling the moving of air through said
passage, said fan being located in a cham-
ber in one of said sleeves.

90. In a machine of the class described, the
combination of a rotatable drum open at its
ends for the reception and discharge of ma-
terial, a sleeve fixedly connected  with the
central portion of each head of the drum
and projecting outwardly therefrom, a shaft
passing centrally through said drum and
through said sleeves, means for rotating said
drum and shaft but at different speeds, a
fire-box below said drum, means for causing
the products of combustion from said fire-
box to pass around and through the drum,
a beater member having a hub portion

fixedly secured to the shaft, a sectional

tubular enclosing member around said shaft

at each end of such hub portion of sufficiently
greater diameter than the shaft to leave a
space between it and the shaft, passages
being provided at the bearing points of the
shaft and at the place of attachment of the
hub portion of the said beater whereby a
continuous open-ended air passage is formed
around the shaft, and a fan connected with
said shaft adjacent one end thereof for com-
pelling the movement of air through such
passage. . '

91. In a machine of the class described,
the combination of a rotatable drum open at
its ends for the reception and discharge of

material, a shaft passing centrally through

said drum, means for rotating said shaft and
drum but at different speeds, a fire-box be-
low said drum, means for causing the prod-
ucts of combustion from said fire-box to
pass around and through said drum, a tu-
bular enclosing member around said shaft

‘of sufficiently greater diameter than the

shaft to leave a space between it and the
shaft, bearings for the end portions of the
shaft, and tubular bearing members secured
to the shaft opposite said bearings, said
shaft and bearing members being grooved
to form passages that communicate with said
space whereby a continuous passage Is
formed for the movement of air along said
shaft. ,

92. Tn a machine of the class described,
the combination of a rotatable drum, a sleeve
at one end of the drum and secured thereto
so as to rotate therewith, a shaft extending
through said sleeve and rotatable therein,
and anti-friction bearing means interposed
between the sleeve and the shaft and located
in a recessed portion of the sleeve, such bear-
ing means comprising a plurality of rollers,
an annular member surrounding said roilers
and a second annular member enclosing and
in contact with said first-named annular
member, the contacting surfaces of said an-
nular members being rounded to permit a
relative rocking movement to compensate
for irregularities in alinement of the shait
and the sleeve.

93. In a machine of the class described,
the combination of a rotatable drum, a sleeve
at one end of the drum and secured thereto
s0 as to rotate therewith, a shaft extending
through said sleeve and rotatable therein,
and anti-friction bearing means interposed
between the sleeve and the shaft and located
in a recessed portion of the sleeve, such bear-
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an annular member surrounding said rollers
and a second annular member enclosing and
in contact with said first-named annular
member, the contacting surfaces of said an-
nular members being rounded to permit a
relative rocking wiovement to compensate
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for irregularities in alinement of the shaft
and the sleeve, one of said annular members
being formed of separate segments to permit
the bearing to be assembled as a whole veady
for insertion in the sleeve,

24. In a machine of the class described,
the combination of a rotatable dram open
at its ends for receiving and discharging
material, a rotatable shaft passing centrally
through said drum and connected therewith,
a tubular enclosing member around said
shaft of sufficiently greater diameter than
the shaft to leave a passage for air along
the shaft, a fire-box below said drum, means
for compelling the products of combustion
to pass into one end of the drum; a conduit
for carrying away such products of combus-
tion from the other end of the drum, a fan
connected with the conduit for creating a
draft for drawing such products of combus-
tion out of the drum and forcing them
through the conduit, and means for driving
said fan, said means comiprising a pulley
secured on said shaft opposite an end of the
air passage that surrounds the shaft, said
pulley being provided with means adapted
to draw air throunh such passage.

95. In a machine of the class described,
the combination of a rotatable drum open
at its ends for receiving and discharging
material, a rotatable shaft passing centr ally
through said drum and connected therewith,
a tubular enclosing member around said
shaft of sufﬁ(uently greater diameter than
the shaft to leave a passage for air along the
shaft, a fire-box helow said drum, means
for compelling the products of combustion
to pass into one end of the ‘chum, a conduit
for car lymo away such produets of combus-
tion from the other end of the drum, a fan
connected with the conduit for creating =
dvaft for drawing such products of combus-
tion out of the drum and foxcmo them
through the conduit, and means for i iving
said tm. said means comprising a pulley
secured on said shaft opposlte an end of
the air passage that surtounds the shaft, said
pulley having vanes therein and buno pro-
vided with phtes at its opposite sides ro-
spectively, an opening through the central
part of that plate adjacent t the said passage
being provided for the admission of air from
such passage and an opening through the
otber plate adjacent the rim of the pulle)
being provided for the exit of air.

26. Tn a machine of the class described.
the combination of a rotatable drum open at
its ends for veceiving and discharging ma-
tevial, a rotatable shaft passing centra ly
through said drum and coanected therewith,
a tubular enclosing member around said
shaft of suﬁiﬂlemly greater diameter than
the shaft to leave a passage for air along
the shaft, a fire-box below said drum, means
for compelhno the prodnets of (’omblm lon

1,622,762

to pass into one end of the d wm, 8 condult
for carrying away such products of combus-
tion from the other end of the drum, a fan
conuected with the conduit for creating a
draft for dmwmo sach ploduds of com-
bustion out of the drum and forcing them
through the conduit, and means for drivino
said fan, said means comprising a pullcv

secuived on sald shaft opposite an end of
the air passnge Lhat suirounds the shaﬁ
sa1d HOV h(wum vanes therein and being

pm\ldv\l with p]atus at its opposite sides

espectively, one of said plates extending
hon the vin of the puuey toward the hub
and the cther plate extending from the hub
toward the mn whereby openings are pro-
vided for the reception of air to the interior
of the pulley from such passage and for its
discharge from the intevior of the pulley.

27. In a machine of the class deseribed,
the combination of a shaft, a drum mounted
coaxially therewith and votatable relatively
ther oto, said drum having openings at its
ends for the Leceptlon and dlschaloe of ma-
terial, means for rotating said drum and
shaft at different rates of speed means car-
ried by said shaft and operating in said
drum for comminuting the material therein,
an air duet surro undlnﬁ said shaft and ex-
ten hnp longitudinally through said drum,
and means for heating the contents of said
drum.

28. In a machine of the class described,
the combination of a shaft, a drum mounted
coaxially therewith and rotatable relatively
thereto, said drum having openings at its
ends for the rece ption and dlSChdl‘Oe of ma-
terial, means for votating said drum and

shaft at different rat tes of speed neans car-
Ued by said shaft and operating in said
drum for commifuting the material therein,
an air duct sy onndmo said shaft and ex-
L‘ldlnﬂ longitudinally uhlouoh said drum,
means for causing air to flow through said
duet, and means for hes ating the contents of
said drum.

29. In a machine of the class deseribed,
the combination of a shaft, a drum mounted
coa\mlly therewith and 1ota‘mble relatively
thereto, said drum having openings at ifs
ends for (ne reception and discharee of ma-
tevial, meaus for rotating said drum and
shaft at different rates of speed, means cur-
vied by said shaft and operating in said
druna for comminuting the material therein,
an air duct sunonv(h'w said shaft and ex-
tending longitudinally through said dv um, a
fan mounted at one end of the drum ex-
teriorly thereof and driven by said shaft for
causing air to flow through said duct, and
means for heating the contents of said dr um.

30. Tn a machine of the class described,
the combination of a shaft, a drum mountea
coaxially therewith and 1‘ﬂt"¢t‘1b]e relatively
thereto, szid drum having openings at its
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ends for the reception and discharge of ma-
terial, means for rotating said drum and
shaft at different rates of speed, means car-
ried by said shaft and operating in said
drum for comminuting the material therein,
an air duct swrrounding said shaft and ex-
tending longitudinally through said drum,
fans at both ends of said drum mounted on
and driven by said shaft for causing air to
flow through said duct, and means for heat-
ing the contents of said drum.

31. In a machine of the class described,
the combination of a shaft, a drum disposed
coaxially therewith and having bearing
sleeves at the ends thereof, said drum having
openings at its ends for the reception and
discharge of material, bearings interposed
between said sleeves and said shaft, means
for rotating said shaft and drum at differ-
ent rates of speed, means carried by said
shaft and operating in said drum for com-
minuting the material therein, an air duct
extending through said drum around said
shaft, means outside of one of said bearings
and driven by said shaft for causing air to
flow through said duct, and means for heat-
ing the contents of said drum.

52. In a machine of the class described,
the combination of a shaft, a drum mounted
coaxially therewith and rotatable relatively
thereto, said drum having openings at its
ends for the reception and discharge of ma-
terial, means for driving said shaft and
drum at different rates of speed, hub mem-
bers mounted on said shaft within said drum
to rotate with said shaft, means carried by
said hub members for comminuting the ma-
terial in said drum, an air duct extending
through said drum around said shaft and
comprising passages through said hub mem-
bers, means for causing air to flow through
said duct, and means for heating the con-
tents of said drum.

33. In a machine of the class described,
the combination of a shaft, a drum mounted
coaxially therewith and rotatable relatively
thereto, said drum having openings at its
ends for the reception and discharge of ma-
terial, means for driving said drum and
shaft at different rates of speed, means ro-
tating with said shaft and operating in said
drum for comminuting the material therein,
spiral blades mounted on said shaft between
the same and said comminuting devices and
extending longitudinally of the drum, an air
duct extending longitudinally of said drum
around said shaft between said spiral blades
and said shaft, means for causing air to flow
through said duct, and means for heating
the contents of the drum.

34. In a machine of the class described,
the combination of a shaft, a drum mounted
coaxially therewith and rotatable relatively
thereto, means for driving said drum and
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shaft at different rates of speed, means at
one end of said drum for admitting material
thereto, an outlet at the opposite end of said
drum, plates adjacent to the inlet end of
the drum for advancing material therealong,
beater devices carried by said shaft and op-
erating in said drum intermediately of the
length thereof, said beater devices being out
of contact with the inner wall of said drum,
triturating devices carried by said shaft ad-
jacent to the outlet end of said drum and
adapted to rub against the inner surface
thereof, means for heating the contents of
sald drum, an air duct extending through
said drum around said shaft, and means for
forcing air through said duct.

35. In a machine of the class described,
the combination of a shaft, a drum mounted
coaxially therewith and rotatable relatively
thereto, means for driving said drum and
shaft at different rates of speed, means at
one end of said drum for admitting mate-
rial thereto, an outlet at the opposite end
of said drum, plates adjacent to the inlet end
of the drum for advancing material there-
along, beater devices carried by said shaft
and operating in said drum intermediately
of the length thereof, said beater devices
being out of contact with the inner wall of
said drum, triturating devices carried by
said shaft adjacent to the outlet end of said
drum and adapted to rub against the inner
surface thereof, spiral blades carried by and
rotating with said shaft and extending lon-
gitudinally thereof between said beater and
triturating devices and said shaft, means for
heating the contents of said drum, an air
duct extending through said drum around
said shaft, and means for forcing air
through said duct.

36. In a machine of the class described,
the combination of a shaft, a drum disposed
coaxially with said shaft and rotatable rela-
tively thereto, means for rotating said drum
and shaft at different rates of speed, com-
minuting devices carried by said shaft and
operating in said drum, a housing enclosing
sald drum and arranged to expose one en-
thereof, means at the exposed end of said
drum for admitting material thereto, a fire
box in the lower portion of said heusing,
bafle plates extending from the outlet end
of said housing along the sides of said drum
toward but not to the inlet end thereof and
arranged to cause the products of combus-
tion from said fire box to pass ap around
the inlet end portion of the drum, whereby
said products of combustion will enter the
drum above said bafle plates at the outlet
end thereof, and means communicating with
the inlet end of the drum for drawing off the
products of combustion therefrom.

ROBERT E. BRESSLER.
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