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UNITED STATES

PaTENT OFFICE.

JOSEPH BOYES JARDINE, OF SAN FRANCISCO, CALIFORNTA.

APPARATUS FOR TREATING OR REDUCING BITUMINOUS SUBSTANCES,

SfEGIFICATION forming part of Letters Patent No. 498,957, dated June 6, 1883.
Application filed May 25, 1892, Serial No. 434,355, (Nomodel.) '

To all whom it may concern:

Beit known that I, JOSEPH BOYES JARDINE,
a subjeet of the Queen of Great Britain, re-
siding in the city and county of San Fran-
cisco, State of California, have invented cer-
tain new and useful Improvements in Appa-
ratus for Treating or Reducing Bituminous
Substances; and I hereby declare the follow-
ing specification, with the drawings therewith
and forming a part of the same, to be afull and
exact description of my invention. :

My present invention relates to treating or
reducing bituminous matter, such as asphal-
tum or the hard produects of petrolenm mixed
with earthy matter, by means of heat and
macerating apparatus, and consists in vari-
ous improvements on an invention for which
Letters Patent of the United States, No.
442,441, were granted to me on December 9,
1890, for “apparatus for reducing, laying,
and rolling bituminous rock, asphalt, &e.”

My preseut  invention includes a more ef-
fective method of macerating or reducing the
material by means of mechanieal agents, act-
ing thereon when at its highest temperature;
also in a more efficient method of applying
steam or heat thereto.

My invention also includes supplementary
crushing rollers applied at the rear or dis-
charge end of the machine, and in dia-
phragms or baffling plates in the main vessel
or cylinder throngh which the heated wmate-
rial is forced by the action of the conveyer.

Myinvention alsoincludes improved means
of driving the main conveyer or other parts
subjeet to obstruction, and various other de-

tails that will be more fully pointed out and

explained in connection with the drawings,
in which— ‘

Figure 1 is a side elevation, partially in see-
tion, showing one of my improved machines
for treating or reducing bituminous sub-
stances. Fig. 2 is an end view of the same
with some of the details omitted. Fig.3isa
longitudinal section through the driving gear-
ing that operates the conveyer shaft. Fig. 4
is an end view of the eylinder or case that
containg the inclosed driving gearing, show-
ing the position of the reducing pinions and
wheels therein., Fig. 5 is a transverse view

and section of the conveyer shaft, and the
hollow vanes mounted thereon.

Fig. 6 is a

side view of the same, and Fig. 7 is a side
view of one of the hollow vanes detached.

Similar letters of reference on the different
figures indicate corresponding parts of the
apparatus.

Themain cylinder A'is made with a double
shell so as toformasteamor heat jacket ¢ a all
around it, and can be supported on wheels if
for portable purposes,or mounted on a founda-
tion if employed for stationary work. Itcan
be set level, as indicated in the drawings, or
can be arranged with an inclination upward
toward the discharge end, so as to offer some
resistance by gravity to the progress of the
material from the feed to the discharge ends,
and thus regulate the depth or quantity of
the material in the cylinder while being
treated. ‘ ‘

Through the axis of the main cylinder A
there is a hollow shaft B, rectangular in its
middle section where the vanes Care mount-
ed thereon,and supported in the bracket bear-
ing D’, at the discharge end, and also in the
plates or diaphragm K’ and cluteh plate I” at
the driven end, as shown in Fig.3. Steam is
admitted through the shaft B, as indicated in
Fig. 3, and makes its way out through aper-
tures d into the chambers m of the vanes C,
in the manner set forth in my previous Let-
ters Patent, hereinbefore referred to. To
drive this shaft or conveyer I employ, prefer-
ably, asteam engineF, constructed integrally
with, or mounted on the machine to drive a
crank shaft G’. By means of pulleys H’ and
H? and the band or chain b, power is conveyed
to the shaft G* which has a bevel-skew pin-
ion meshing into the large wheel E’, Fig. 1,
which corresponds to the spur wheel E’, Fig.
3. The method of connecting here not being
important, and varied to suit the conven-
iences of construction oruse,I have shown in
one case & bevel wheel, and the other case a
spur wheel, the functions being identical.

At the back of the main driving wheel E’
is placed a cluteh plate T/, fitting in and at-
tached to the rim of the wheel B/, with ob-
lique faces at o, as shown -in Fig. 3. This
plate I’ is connected to wheel E’ by means of
the bolts n, the heads of which fit into a con-
tinuous circular slot in the cluteh plate I’,s0
that in case of positive obstruction of the
main axis B these bolts will slide in the groove
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and permit the plate I’ to stop while the
wheel E’ continues in motion.

The pinion J” is keyed into, or formed in-
tegrally, with the friction plateI’,and meshes
into the three pinions J? J® and J* mounted
on studs ¢ fixed in the plate K2 These pin-
ions in turn mesh into an internal, annular
gear wheel J5, attached to or inserted in the
driving disk I?, as indicated by dotted lines
in Fig. 4. This driving disk I? is keyed on
the shaft B, and its hub orboss B has.a bear-
ing in the diaphragm plate X’, which forms
one end of the main c¢ylinder A, thus provid-
ing support for both the driving disk I* and
also for the shaft B at that end.

To prevent the bituminous substance un-
der treatment from finding its way into this
bearing of the driving disk 1?3, Iemploy a cov-
ering plate 7, confining the fibrous packing s,
and over the whole a cap or covering u, as
shown in Fig. 3. In this method of driving,
which is also applicable to the first crushing
rollers 0% O% O% and O there is attained a
slow motion of the main axis, and the reduc-
ing gearing consisting of the pinions J’, J3 J3,
Jtand internal gearwheel J% all being closely
incased, they can be flooded with oil and thus
maintain a thorough lubrication of these
parts. The bearing of the hub or boss of the
driving disk I% which forms also the bearing
of the main axis B islubricated by an oil way
v, as shown in Fig. 3.

Steam is admitted by means of a common
trunnion joint into the hollow main axis B,

from where if flows outward through holes d

into grooves f and into the hollow chambers
m in the vanes C, so the main axis B, vanes
©, and external shell or main cylinder A are
all maintained at a high temperature.

The steam for heating the main cylinder A,
I take from the boiler, by means of the pipe
g and branch j and & connecting with the an-
nular space or jacket a¢ at W, as shown in
Fig. 1.

In the treatment of certain kinds of mate-
rial, I find it necessary to inject steam di-
rectly into the substance itself; either initial
or exhaust steam, both of which are provided
for. When initial steam, it is injected by
means of the nipple ¢, closing the valves M3
and M* for that purpose. Exhaust steam is
injected by meansof the vertical pipe L3 con-
nected with the branch pipes & and j, as will
be explained farther on.

The engine F Isupply by steam either di-
rectly from the boiler, or by means of a pipe
k' connecting with a steam boiler or the pipe
Ic?, connecting with the steam space or jacket
a; in the latter case the steam first surrounds
and heats the main chamber and then passes
to the engine F. As considerable conden-
sation occurs in the jacket or space a, when
operating in this manner I employ a steam
trap V? from which the condensed water is
conducted back to theboiler, or to the supply
for the same. '

The exhaust steam from the engine passes

other sufficient support.

first through the pipe I” and thence to eithet
the pipe L3 or, if to be injected among the
material is sent to the pipe L% as the valves
M’ and M? may determine. If the valve M?
is closed and the one M’ is open, then the
exhaust steam passes into the pipe L*! and
up through the short pipes L? into the main
chamber of the eylinder A, into and mingling
with the material being treated therein. If
the valves M’, M? M2 and M® are closed, then
the exhaust steam passes through the pipe 7,
into the main chamber as before, but on the
top of the material being treated. If the
valves M’, M? M* and M® are closed, then the
exhaust steam passes through the valve M?
and the pipe h, into the steam-jacket space
a, around the majn chamber A, and the press-
ure therein can be inereased at pleasure, un-
til the back pressure on the engine hinders
its performance of the work of driving., By
closing all valves except M? the exhanst
steam passes off through the pipe 1.2 to the
air or to a condenser. Inthis manner it may
be seen that, when required,I can use the ex-
haust steam in the mass of the material being
treated, or on the top of the material in the
main chamber of the vessel A, or the exhaust
steam can be discharged intothe steam jacket
a surrounding the main vessel A, and in the
latter case with-any degree of pressure that
resistance, or back pressure, the steam engine
¥ will permit, this being regulated by the
valves M’ and M~

In the main chamber of the cylinder A
there is placed at intervals diaphragms or
screens N’ N? perforated, as shown in'section
in Fig. 1, and in side view Fig. 2, or these

‘screens may be corrugated so that the mate-

rial instead of passingthrough, may pass over

them when thin or fluid enough for treatment

in that manner. Thowever prefer,for common
working, perforations, as shown in the draw-
ings. These diaphragms or sereens N’ are so
placed that the vanes C pass near to their

flatfaces,forcingthe heated meaterial through
‘the perforations, or over themn because.of the

angle of the vanes on the forward or feeding
side, and scraping it away on the delivery
side. Perforations through these sereens N’
can be varied in size, being made smaller or
finer, progressively, from the feed to the dis-
charge end of the machiune, or, as before re-
marked, may, in some cases, be omitted al-
together.

At or near the discharge end of the main
cylinder A, I place a roller O/, supported on
or connected to two of the vanes C, or to
Thisroller O’ iscar-
ried around the main axis B, and mounted so
as to revolve on its own axis in close contact
with the inner shell or wall of the main
chamber, and to crush any lumps or nodules
of a given size that may have passed through
the sereens N’, or have not been dissolved by
heat, as the material passed through the ma-
chine to this point. TInstead of asingleroller
0’, two or more can be applied, so as to re-
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lieve the shaft B from lateral ‘strain. The
material, after receiving the action of this

roller O/, is next expelled through the screen
N2, falls on and passes between the rollers 0%

03, where nodules, if ahy remain, are finally
crushed, and the ecompleted product passes
out of the hopper P’ ready for laying, or to
be packed for future use. The last or final
discharge screen N*is set'in the liead of the
main containing vessel A,in a diagonal posi-
tion as shown in Fig. 7, and is provided with
a pivoted or hinged cover V, that cdn be
swung around so as to cover any portion, or
all of the sereen N? This plate is mounted
loosely-at W, on the shaft B, and when set in
the required position,is fastened by means
of the screw X, set in the curved slot Y, as
shown 'in Fig. 2. By partially closing this
plate and obstructing the passage of the ma-
terial through the screen N? the depth or
amount retained in the main vessel can be
regulated so as to secure a proper action of
the vanes C, rollers O, and internal dia-

-phragms N’, as the nature of the material or

its subsequent uses may demand.

Following now the operation of the ma-
chine, and the passage of material through it:
the crude material, usually petroleum mixed
with earthy matter, or bituminous roek, as it
is commonly called, is fed in at hopper P?
falling on the first pair of rollers O* 0% by
which it is crushed to a predetermined size,
according to the space between the rollers.

- It then falls to the second pair of rollers O°

35

40

45

0% and is further reduced by crushing; these
second rollers being set nearer together. At
the same time the material, being softened
by the heat of these rollers, all of which are
filled by hot steam, injected therein by means
of the pipes at Q, Fig. 2, and as set forth in
my Letters Patent hereinbefore referred to.
These rollers are geared to the engine T, by
means of a pinion R’ on the englne shaft,
and wheels R? and R3, on the axis of the rolls
0° and Of as indicated by dottedlinesin Fig.
1.. These rollers O* O° also O°O7are connected

_ together by spur wheels S S, and the other
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rollers O* and O, are driven by belts or pitch
chaing T’ T? asshown in Fig. 2. TFrom these
rollers O* O° O° O7, the material, after being
crushed and partially softened by heat, falls
through the inlet U into the main ‘chamber
A’, where it meets the heat and moisture im-
parted by the exhaust steam flowing in
through the pipes L2 or direct steam enter-
ing through the pipe ¢, and is crushed, mixed
and macerated by the action of therevolving
conveyer vanes C, also by being foreced
through, or over, the diaphragms N, until it
reaches the final processes performed by the
rollers O/, O*and 0% and is discharged.

In the construction of the apparatus, as

here shown, it will be seen that the material
is progressively treated and is all the timein
contact with hot surfaces, crushed by rollers,
maecerated by rubbing, and passed through
screens, also when required is saturated by

hot” steam, and moisture injected into and
mingled with the mass in the main vessel.

Having thus explained the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In apparatus for reducing bituminous
substances, a main containing vessel, a steam
jacket surrounding the same, connections
from the steam jacket to the boiler and also
to a steam engine so arranged that thesteam
supply for the engine can be first passed
through thesteam jacket and then to the en-
gine, a revolving helical conveyer within the
main vessel, having a hollow axis and hollow
vanes or plates so that the whole can be heated
by steam introduced through the axis of the
shaft, substantially as described.

2. In an apparatus for reducing bituminous
substances, a main containing vessel having
double walls and a steam jacket around its
exterior, a steam engine in connection there-
with so arranged that the exhaust steam of
the engine can when required be injected up-
ward from the bottom info the material be-
ing treated or discharged on the top thereof
by means of pipes and valves and a steam
trap connected with- the steam jacket space
so that the water of condensation from the
steam jacket will not pass into the engine,
substantially as deseribed.

3. An apparatus for reducing bituminous
substances, a main containing vessel having
double walls,-and a steam jacket around its
exterior, connected with a steam boiler, and
also a steam engine, so the steam will pass
through the jacket on its way from the boiler
to the engine, a steam trap. connected with
the steam jacket space so that the water of
condensation from the steam jacket will not
pass into the engines-in the manner substan-
tially as and for the purposes described.

4. In apparatus-for reducing bituminous
substances, a main containing vessel with
double walls, and surrounded by steam to
maintain a high temperature, a helical con-
veyer therein, having a hollow axis and hol-
low vanes or blades, sothe whole can be heated
by steam introduced through the axis of the
shaft; sereens or baffle platesset at intervals
in the main vessel, between the vanes, and
transverse to the axis of the conveyer, so the
material will, on its passage through the ma-
chine, be forced through or over these plates
or screens by the action of the vanes, and
thus more effectually reduced, in the manner
substantially as and for the purposesspecified.

5. In a machine for reducing bituminous
substances, a main containing vessel, arevolv-
ing helical econveyer therein; screens or baf-
fling plates between the vanes,and transverse
to the axis of the conveyer; a final screen or
grated plate in the end of the main contain-
ing vessel having a hinged slide or cover as
hereindescribed,so the dischargeareathrough
the sereen, and the amount of material re-
tained in the main eontaining vessel, can be
regulated by adjustment of the slide caver,
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in the manner and for the purposes substan-
tially as described.

6. In apparatus for reducing bituminous
substances, a main containing vessel sur-
rounded by steam, a revolving helical con-
veyer therein, so arranged as to slowly convey
the material from the receiving to the dis-

charge end of the main vessel, baffling plates

or screens interposed between the vanes of

the conveyer and a roll or rolls mounted on

and at the discharge end of the conveyer, so
as to crush any lumps that may pacs through
the screens or plates, in the manner and for
the purposes herein deseribed.

7. In apparatus for reducing bituminous
substances, a main contammu vessel sur-
rounded by a steam jacket, a hollow, steam-
heated, helical conveyer revolubly mounted
therein, screens or baffling plates fixed to the
main containing vessel, and a roll or rollers
radially supported at the end of and revolv-
ing with the conveyer shaft, an adjustable dis-
charge screen or grating, and a final pair of
finishing rollers through which the material
will pass after leaving the discharge screens,
in the manher substantially as and for the
purposes specified.

8. In apparatus for reducing bituminous
substances, a main contammw vessel, sur-
rounded by steam, a revolving, helical con-
veyer therein, and a steam engine connected
therewith, so the exhaust steam can be dis-
charged into the main chamber through a se-

ries of pipes, and at a number of pointsalong

the main cylinder,and among the material be-
ing treated, valves to control the exhaust
steam so as to regulate the flow of exhaust
steam, and the amount which is injected, a
steam trap connected with the steam jacket
space so that the water of condensation from
the steam jacket will not pass into the en-
gine substantially in the manner and for the
purposes described.

498,95%

9. In apparatus for reducing bituminous
substances, a double walled containing vessel,
surrounded by steam, a revolving helical con-
veyer therein, connected to the driving power
by means of a slip cluteh, as herein described,
so that in case of obstruction the conveyer
may stop and the driving power continue in
motion without danger of breaking the gear-
ing orother parts, inthe manner substantially
asand for thepurposes set forth and deseribed.

10. In apparatus for reducing bituminous
substances, a main containing vessel, a rev-
oluble helical conveyer therein, mounted on
and supported by the ends of the main ves-
sel, a main driving wheel connected by a fric-
tion cluteh to the conveyer, a central driving
pinion driven by the cluteh plate, three or
more pinions mounted on a fixed plate mesh-
ing into the pinion and into an internal gear
wheel keyed to the conveyer. shaft, so as to
reduce the motion and give the required force
for operating the conveyer in tough plastic
material, in the manner substantially as and
for the purposes specified.

11. Tn apparatus for reducing bituminous
substances, a main contamm(r vessel, sur-
rounded and heated by steam, a steam heated
conveyer revolving therein, connected to the
driving power by means of .an internal gear
wheel, interposed pinions, and. a central driv-
ing pinion, as herein described, the reducing
gearing incased and protected from grit, dirt
and the material treated, and so as to be
flooded with lubricating oil, in the manner
gsubstantially as and for the purposes set forth

‘and described.

In testimony whereof I have hereunto af-
fixed my signature in the presenee of two wit-

‘nessegs,

JOSEPH BOYES JARDINE.
Witnesses:
ALFRED A. ENQUIST
WILsoN D. BENT, Jr.
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