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UNITED STATES

PaTENT OFFICE.

HERMAN S. ALBRECHT, OF ST. LOUIS, MISSOURI.

APPARATUS FOR MAKING ARTIFICIAL FUEL.

SPECIFICATION forming part of Letters Patent No. 510,228, dated December 5, 1893,
Application filed June 19, 1853, Serial No, 478,049, (Nomodel.)

To all whom it may concern.:

Beit known that I, HERMAN S. ALBRECHT,
of the city of St. Louis and State of Missouri,
have invented certain new and useful Im-
provements in Apparatus for Making Artifi-
cial Fuel, of which the following is a full, clear,
and exact deseription, reference being had to
the accompanying drawings, forming a part
hereof. i

My invention relates to animproved appa-

ratus for making artificial fuel from coal, and
othercarbonaceoussubstancessuch aslignite,
loam, peat or turf, as hereinafter described
and designated in the claims.
_ The object of my invention is to provide an
improved apparatus for such purpose, which
shall be complete and simple in operation
and highly efficient and economical in ase.

In_ the drawings: Figure 1 isa plan view of
the improved apparatusused in carrying out
my invention. Fig. 2 is a side elevation of
same. Fig. 3 is a sectional side elevation of
a portion of such mechanism on an enlarged
scale. Fig. 4 is a transverse sectional eleva-
tion taken on theline 2—2 of Fig. 3 and look-
Ing toward the right hand of said figure. Fig.
9 18 a transverse sectional elevation taken on
the line 3—3 of Tig. 3. Fig. 6 is a longitudi-
nalsection taken through one of the rolls used
1n carrying out the invention. Fig.7isade-
tail face view of a revoluble coupling flange
used in theinvention. Fig.Sisasimilar view
of a fixed eoupling flange. ,

In carrying out my invention I make use
of any known form of disintegrator or grind-
ing mill 1 which is provided with a hopper2
and drive pulleys 8, and located in a plane
above the plane in which the remaining por-
tions of the apparatus are located, and into
which the material, such as coal, lignite or
!oam is first introduced and ground or dis-
integrated or finely pulverized, and delivered
upon the inclined chute, which carries it into
the machine with which the next step of the
method or process is carried out.

9 indicates a combined drier and conveyer,
which is located in a plane below the disin-
tegrator. For convenience in expression, I

will hereinafter designate this combined drier
and conveyersimply asa “drier.” Itis pref-
erably constructed with an outer shell 6 pref-
erably cylindrical in form, having a length a

number of times in excess of its width or di-
ameter, and mounted to revolve upon a series
of rollers 7, the peripheries of which are pro-
vided with grooves 8 engaged by annular ribs
or projections 9, which latter are fixed upon
the outer surface of said outer shell a distance
apart, so that said ribs engaging the grooves
in said rollers will thereby guide the drierin
its movements and cause it to revolve axially
without longitudinal movement. The rollers
7 are fixed upon horizontal parallel shafts 10
which are mounted in suitable bearings 11
upon the frame of the machine. Thedrier is
also provided with an inner shell 12, which
is also eylindrical in form, but of smaller di-
ameter and of less length than the outer shell
6, s0 as toform an annularspace 13 surround-
ing said inner shell. This space is divided
by a longitudinal partition 14, for a purpose
hereinafter mentioned, but this partition does
not extend to the froni end of the annular
space 13.

15 indicatesthe feed-end of the drier, which
is open, and within which the free end of the
chute 4 projects a short distance so as to de-
lever the pulverized material therein. The
feed ends of both shells 6 and 12 are prefer-
ablyreduced in diameter or conical, as shown,
80 as to prevent the exit of material thereat
during revolution of said drier. The endsof
the annular space 13 are closed by heads 16
and 17.

Superheated steam from any common far-
nace (not shown) and having a temperature
of about 700° is caused to circulate through
the annular chamber surrounding the inner
shell by entering a fixed pipe 18 and passing
through a coupling 19 which is centrally lo-
cated with respect tu said drier adjacent to
the tail-end thereof. This coupling is pro-
vided with a fixed coupling flange 20 having
a central bore 21 and a series of ports 22 ar-
ranged radially about said central opening
or bore 21 aud is fixed upon the inner end of
said pipe 18, so that its inner face will be
contacted by a similar revoluble coupling
flange 23, also having a central bore 21 and
radial ports 22 which register with the cen-
tral bore and radial ports of the fixed flange,
The revoluble flange 23 is econnected to the
outer end of an inner pipe 24 which revolves
with the drier.
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The construction of the coupling 19 is such
that superheated steam is passed inward
through the pipes 18 and 24 and outward
through the annular ports 22, while the drier
is revolving. The two flanges 20 and 23
should be suitably held in contact so as to
form a tight joint and yet permit movement
of therevoluble flange and makea tight joint
between the two flanges. This may be done
in any known manner or by means of a ring
25 having a flange 26 projecting inward ab
one of its edges in engagement with the outer
surface of the flange 20 and mounted upon

the peripheries of both flanges and provided’

with an internal serew thread 27 at its edge
which is opposite the flange 26. An annu-
lar gland 28 having an exterior screw thread
and an inwardly projecting marginal flange
29, is serewed within the ring 25, and a
snitable packing 30 is located between the
revoluble flange 23 and the marginal flange
29 of said gland, so as to form a tight joint
and make the desired coupling. This coup-
ling 19 is connected to a hollow cross bar
31, the passage in which is divided at about
the center of its length by a partition 32.
The interior of the inner pipe 24 communi-
cates with the passage 33 in one end of the
hollow cross-bar 31. Anouter pipe 34 sur-
rounds the inner pipe 24 so that an annular
space or passage 35 is formed between said
inner and outer pipes, and said annular space
is in ecommunication with the radial ports 22
of the eoupling 19 at itsouter end and with
the passage 86 in the hollow bar 31 on theside
of the partition 32 which is opposite the pas-
sage 33. The passage 36 of the hollow bar
communicates with the annular space 13 of
the drier on one side of the longitudinal par-
tition 14 thereof, while the space 33 in said
hollow arm communicates with the said an-
nular space of the drier on the opposite side
of said partition.

37 indicates a fixed exhaust pipe which com-
municates with the radial ports 22 of the
coupling, and carries off the exhaust steam
from the drier. Thisexhaust pipe may beled
to any desired poinf.

The material makes its exit from the drier
through openings 38 in the tail-end thereof on
opposite sides of the liollow bar 31, and passes
into a second chute 29, which is inclined, so
that its upper end is fixed closely adjacent the
tail end of the drier for suech purpose. The
chute 39 has closed top and sides, but open
opposite ends. The sides of this chute are
closed for the purpose of confining the finely
pulverized and dried material during its pas-
sage through said chute and preventing it be-
ing blown out by gusts of wind, &ec.

Revoluble movement is imparted to the
drier by meansof a toothed ring40 fixed upon
the outer surface of said drier and engaged
by a pinion-41 fixed upon a horizontal shaft
42, which shaft is in turn mounted in suit-
able bearings 43 upon the frame 44 of the
machine, and said shaft is provided with a
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belt-pulley 45, by means of which it may be
revolved. Located within the inner shell 12,
and mounted in suitabie bearings to revolve
in a direction opposite that in which the
shells of the drier revolve, is a horizontal con-
veyer-shaft 46.  The inner end of this shaft
is mounted in a bearing 47 earried by the hol-
low cross-bar 31, while the outer end of said
shaft is located in any eommon bearing 48
upon the frame 44. This shaft carries a spi-
ral eonveyer 49 of any common form. This
shaft is tubular having a bore 50. The outer
end of the shaft 46 is open, but its inner end
which is located in the bearing 47 is closed.
Said shaft is provided with a series of small
apertures 51 arranged spirally and located in-
termediate of the convolutions of the con-
veyer 49, so as to discharge superheated air
throughout the length of said shaft which is
within said inner shell of the drier in radial
jets or sereens during revolution of said shaft.
One end of the shaft 46 projects outward
through the open feed end 15 of the drier and
is provided with a belt-pulley 52 or other suit-
able device for revolving said shaft, and this
end is fitted with a conpling 19 previously de-

seribed, or any common coupling by means of

which said shaft may revolve and yet permit
superheated air to be passed into said shaft
from a common superheating furnace (not
shown) during revolution of said shaft.
Located adjacent to the tail of the drier and
in a plane below the same are a pair of hol-
low volls 53, which have opposite lens-shaped
recesses 54 in their faces. These rolls are
properly mounted in suitable bearings 55, 57,
upon the frame 56. The bearings 57 for one
of said rolls are adjustable nearer to or far-
ther from the bearings of the other roll'so as
to regulate the distance between the periph-
eries of said rolls, and for the purpose of regu-
lating the pressure placed upon the material
which passes between said rolls. The bear-
ings 57 are preferably movable in a horizon-
tal plane, being mounted to slide in horizon-
tal guides 58. Boltsor serews 59 are threaded
through oneend of the guides 58 so that their
inner ends will bear npon said movable bear-
ings, their outer ends being provided with
suitable angular heads to be engaged by any
common form of nut or bolt wrenches. The
rolls are geared together by means of gear-
wheels 59 fixed upon the shafts of said rolls
which project outward beyond said bearings,
so that said rolls will revolve inthe direction
indieated by the arrows, and so that when
material is passed between them from the
chute 39, the same will be compressed ‘and
formed into cireular cakes 60 which have
their edges rounded as shown. After pass-
ing between the rolls and being formed into
cakes the said cakes drop upon an inclined
chute 61, the upper end of which is located
directly beneath the space between the rolls.
The cakes may be carried by this ehute to
any desired location and delivered into boxes
orecrates. Motion iscommunicated to the gear-
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wheels59 and to theshafts of therolls by means
of anadditiona) gear wheel 62 fixed npon the
projecting end of the shaft of one of the rolls.
This gear wheel 62 is engaged by a pinion 63
fixed upon ashaft G4 which is mounted in suit-
ablebearings 65 of the frame. There may also
be fixed upon this shaft a belt pulley 66 and a
fly-wheelorbalance-wheel67. Asbeforestated
the rolls 53 are hollow, each having a eylindri-
cal chamber 68 formed upon its interior. (See
Fig.6.) Duringoperationcold wateris caused
to circulate through the chambers by being
passed through passages 69 formed in the
shafts70of therolls. These passages69extend
totheouterends of saidshaftsand open within
said chambers at points closely adjacent to
the ends of said chambers, so that cold water
entering the passage 69 at one end of said
shafts immediately passes into the chambers
at one end thereof, then circulates therein
and is caused to pass exterior of said shafts
to a point adjacent to the dpposite end of said
chambers and make its exit through the pas-
sage 69 in the opposite ends of said shafts.
Cold water is supplied to the shafts 70 by
means of snitable couplings 19 or any com-
mon coupling which will permit said shafts
to revolve and permit cold water to be sup-
plied to the passages 69 by way of supply-
pipes 71 during such revolution, and which
will permit said water to be discharged
through the passages 69 in the opposite ends
of said shafts into similar couplings 19 and
discharge pipes 72, during such revolution.
The supply of cold water may be taken from
any common source, such as a water tank or
the hydrant of water works. (Not shown.)

73 indicates a supply-pipe for cold water
which is provided with branch pipes 74 which
are located directly beneath the rolls 53 and
which branch pipes are provided with small
jet orifices 75 in their upper sides, so as to
discharge jets of cold water directly into the
recesses 54 of the rolls immediately after the
compressed cakes of material have been dis-
charged therefrom, for a purpose hereinafter
mentioned. v

The operation is as follows: The raw ma-
terial being supplied to the disintegrator 1 is
thereby pulverized and falls upon the feed
chute 4 and enters the open end of the drier,
said drier beingrevolved in onedirection and
the conveyer 49 therein being revolved in an
opposite direction. Said conveyer moves the
pulverized material very slowly toward the
tail end of the drier, while the revolutions of
the drier in an opposite direction causes the
said material to be picked up and rolled over
and over. Inthe meanwhile,superheated air
is being injected and interspersed among
said material in said drier, being discharged
throngh the jet orifices 51 in the conveyer
shaft 46, and superheated steam is circulat-
ing around the inner shell 12 of the drier,
entering the inner pipe 24 and the annu-
lar space 13, by way of the passage 33 in
the hollow cross-bar 81, and passing thence

toward the feed end of said d'rier and across -

the end of the longitudinal partition 14 and
thence into the passage 36 of the hollow bar
and making its exit through the annular
space 35 surrounding said inner pipe, and
through the radial ports 22 and into the ex-
haust pipe 37, and the pulverized material is
thereby subjected to the action of the small
jets of hot air and is simultaneously subject-
ed to the action of the highly heated inner
surface of the inner shell of said drier, there-
by highly heating and effectually dryingsaid
material and causing it to assume a semi-
plastie condition before it is discharged upon
the tail chute 39, which is done. After this
thesemi-plastic material in thishighly heated
condition is gravitated to the rolls 53 and is
by them compressed into cakes 60 of the form
previously described. During the formation
of the material into cakes it is rapidly cooled
by the eold surfaces of the rolls, by reason of
cold water being circulated through said rolls
during the revolutions thereof. By reason
of the rolls being thus kept cold the temper-
ature of the cakes is thus reduced to such a
degree before they are discharged from the
rolls, that said cakes will be comparatively
hard and unyielding, being removed from the
semi plastic state by such action of the rolls.

The jetsof cold waterissuing from the pipes 74 -

strike the recesses 54in said rolls directly af-
ter the cakes are discharged therefrom, and
act as a lubricant for said recesses, keeping
them wet, and thereby. preventing the cakes
from adhering to said recesses, and greatly fa-
cilitating the discharge of thefinished cakes.
It will thus be scen that I first disintegrate
the material, then pass it through a c¢ylindri-
cal drier revolving in one direction, simul-
taneously subject the material in said drier
to the action of the heated walls thereof and
to the action of escaping jets of superheated
air and tothe action of aconveyerrevolvingin
a direction opposite that in which said drier
revolves, thereby thoroughly drying said ma-
terial and causing it to assume a semi-plastic
condition, and then pass said semi-plastie
materialin a highly heated condition between
revolving hollow rolls having opposite re-
cesses in their faces, and press said material
into cakes while in said highly heated con-

dition and finally cooling the cakes thus’

formed while in the recesses in said rolls so
that their temperature is greatly reduced be-
fore they are discharged from the rolls.
What I claim is— .
1. In an improved apparatus for makin
artificial fuel, the combined drier and con-
veyer, having an outer shell eylindrical in
form and mounted upon a series of rolls 80
as to be revolved during the operation, pro-
vided with an inner shell also eylindrical in
form but of smaller diameter than the outer

shell so as to form an annular space sur--

rounding said inner shell, the ends of this
annular space being closed, means for re-
volving the eylindrical drier in a given di-
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rection, means whereby superheated steam or
hot air may be caused to circulate through
the annular space surrounding said inner
shell, a tubular shaft extending longitudi-
nally in said drier, a conveyer mounted upon
sald shaft, said shaft having a series of jet
openings communicating with its interior and
arranged to discharge hot air in said drier,
means for revolving said shaft and said con-
veyer in the direction opposite to thatin which
the shell of the drier revolves, and means for
supplying hot air tosaid tubular shaft and for
discharging the same through said jet aper-
tures while said shaft is revolving in said di-
rection, substantially as herein specified.

2. The improved apparatus for making ar-
tificial fuel consisting of a disintegratorinto
which the material is firstintroduced, a com-
bined drier and conveyer constructed with
an outer shell eylindrical in form and mount-
ed to revolve and provided with an inner
shell of smaller diameter than the outer shell
s0 as to form an annular space surrounding
said inner shell, the ends of this annular
space being closed, means whereby super-
heated steam or hot air may be supplied to
said annular space while it revolves, a con-
veyer shaft mounted within said inner shell
in suitable bearings to revolve, a conveyer
mounted upon said conveyer shaft, said con-

4 510,228

veyer shaft being tubular and having a pas-
sage therethrough and provided with a series
of small apertures communicating with its
passage to discharge small jets of hot air in
said inner shell, means for revolving said
shaft and said conveyer in a direction oppo-
site to that in which the shells of the drier
revolve, means for supplying hot air to said
tubular shaft while it is revolving, and a chute
connecting with said disintegrator to dis-
charge the disintegrated material into the
drier, substantially as herein specified.

3. In an apparatus for making artificial
fuel, the improved rolls for simultaneously
pressing semi-plastic hightly heated material
in the form of cakes and cooling same, said
rolls being hollow and constructed with means
for passing cold water therethrough while
they are revolving, and having opposite lens-
shaped recesses in their faces, so that when
said material is passed belween them the
same will be compressed and formed into eir-
cular cakes having rounded edges, substan-
tially as herein specified.

Intestimony whereofI affix mysignature in
presence of two witnesses.

HERMAN 8. ALBRECIUT.

Witnesses:

EDWARD K. LONGAN,
Jxo. C. HIGDON.
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