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To all whom it muay conceri:

Beitknown that I, HENRY K. HESS, of Phil-
adelphia,in theco unty o1 Pmladelphla in the
State of Pennsylvania, haveinvented newand
useful Improvements in Steam-Propelled Ve-
hicles, of which thefollowing,takenin connec-
tion with the accompanyling drawings, 1s a
full, clear, and exact description.

This invention relates to improvements in
steam - propelled vehicles, having reference
more particularly to the steam- generator and
the means for producing combustlon

One of the objects of this invention 1s to
provide a closed coal-bunker at one side of
the steam-generator adapted to discharge into
the Lombllbh()]l chamber of said ﬂ*eneratm
and having a grate in it{s base for supporting
the fuel and forming the base of an auxiliary
combustion-chamber, so that the products of
combustion pass thr oufrh the upright flues of
the boiler.

Another object is to provide the geuemtor
and coal-bunker with separate sub air-cham-
bers connected to an air-feed in such manner
that air may be introduced into either or both
of the subchambers. |

A further object is to provide the combus-

tion-chamber of the generator with a revolv-
ing grate extending unuer the coal-bunker
and formmfr a portmn of its bottom wall,
whereby the fuel from said bunker may be
evenly distributed over the entire surface of
the grate, at the same time facilitating the
feed of the fuel to the grate.

Another object is to provide means actu-
ated by the engine and controlled from the
seat of the vehicle for revolving the grate
when desired; and a still further object is to
provide means also actuated by the engine
and controlled from the seat of the vehicle
forintroducing air into one or both of the sub-
chambers of the generator and coal-bunker.

To this end the invention consists in the
combination, construction, and arrangement
of the parts of a steam- propelled vehmle, as
hereinafter fully described, and pointed out
in the clalims.

Referring to the drawings, Figure 1is a lon-
gitudinal vertical section of a stea,m oenera-
tor and coai- bunker, showing the mechamsm
for introducing alr 111130 the subehambers of
each and also showing the mechanism for re-

—

{ at the rear of the generator.

volving the grate, the body of the vehicle be-
ing shown in dotted lines. Figs.2 and 3 are
Sectmnal views taken, 1e&>peetwely, on lines 2
2,33, Fig.1 Fig. 4isa sectional view through
the valve for controlhnﬂ' the air-feed to each
of thesubchambers of the cgenerator and coal-
bunker.

Similar reference characters indicate corre-

sponding parts in all the views.

Thisinvention is adapted more particularly
for the use of charcoal or the cheaper grades
of anthracite or bituminous coal, beinﬂ' espe-
cially arranged for burning chm coal; and 1t
consists, ebsentlally of a steam ﬂenerator 1
and a coal-bunker 2, arranged side by side,
the steam-generator 1 bemw provided with a
combustion-ehamber 3 and a subchamber 4,
and the coal-bunker 2 is preferably arranged
in front of the generator and is provided with

' a discharge-opening 5, a grate 6, and a sub

alir-chamber 7.

The generator 1 may be of any desired size,

form, or construction, but preferably consists
of an upright cyhndl ical shell having oppo-
site end heads § and 8, connected by upright
flues 9, the lower ends of which communicate
with the combustion-chamber 3 and the up-
per ends communicate with a smoke-cham-
ber 10, having an external downwardly-ex-
tendmﬂ‘ condmt 11 for conducting the waste
pr oducts beneath the body of the vehicle and
t is evident,

however,thatthe smoke- ehamber may be pro-
vided with an upwardly-extending conduit
discharging above the vehicle- body, or 1t may
0e prov1ded with upwardly and downwardly
extending conduits.

The combustion-chamber 3 is arranged be-
neath the lower head 8, is formed of equal or
areater area than the cross-sectional area of
the generator, and is separted from the sub-
ehambel 4 bV a revolving grate 12. 'This re-
volving 1ate is preferably arranged substan-
tially homzontal although it may be inclined,
if desired, and itis usually mounted between
suitable bearmﬂ‘s 13, consisting of flanges
projecting mwardly from the downwar dly-ex-
tending walls of the shell of the boiler and is
prowded on its lower face with a circular
rack 14, said grate being usually formed of
oreater area than the cross-sectional area of
the boiler and extends beneath the lower end
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the bottom wall of said bunker. Any desired
means may beemployed forthe rotation of the
grate for the purpose of distributing the fuel
fed from the bunker 2 over the entire surface
of the grate, it being understood that the re-
volving of the grate acts as a convaeyer for
the purpose of such distribution.
the drawings, this means of revolving the
grate consists of a rotary horizontal shaft 15,
a gear or friction-wheel 16, mounted upon
the driving-shaft, as 17, of the engine, (not
1llustrated,) and an additional gear or friction-
wheel 18, mounted upon a rock-arm or bell-
crank 19 and having means, as a treadle 20,
The inner end of
the shaft 15 is provided with a gear 21, mesh-

ing with the circular rack 14 of the grate 12,
the opposite end of said shaft being provided

‘with a bevel-gear 22, meshing with an addi-

tional bevel-gear 23, which is secured to the
spindle or shaft 18’ of the gear or wheel 18, it;

‘being understood that the shaft for support-

ing said gear or friction-wheel 18 and the
gear 23 is journaled upon one arm of the bell-
crank lever 19. 'This bell-crank lever is held
in its normal inoperative position by any de-
sired means, as a spring 24, secured to any
part of the vehicle in such manner as to nor-
mally force the wheel 18 out of engagement
with the wheel 17. |

Thebell-cranklever19is pivotally mounted
upon a shaft 25, usually arranged beneath
the crank-shaft, said shaft being preferably
Journaled in a frame 26, secured to the body
of the vehicle.

1t is apparent from the foregoing deserip-
tion that when sufficient steam is generated
to operate the engine and it is desired to feed
fuel from the bunker 2 over the entire sur-
face of the grate 12 the operator depresses
the treadle 20, and thereby forces the gear or

As seen in |

of the coal-bunker, so as to fortii 4 part of | chamber.

q

The primary object of this grate,
however, in the base of the coal-bunker is to
permit the use of the base of the coal-bunker
as a combustion-chamber—that is, the fuel
may be ignited upon the grate 6—and owing to
the fact that the bunker is closed atits upper
end, so as to prevent the passage of air there-
through, the products of combustion are car-
ried under the boiler and upwardly through
the flues, and it is thus apparent that a large
combustion -chamber is afforded extending
not only under the boiler itself, but under
the body of the fuel in the bunker.

The subchambers 4 and 7, which are ar-
ranged, respectively, beneath the grates 12
and 6, not only serve to receive the ashes and
dust from the combustion-chambers in said
generator and bunker, but also act as air-
chambers to receive air from a suitable blower
29. These chambers are separated from each
other by a partition 30, which is here shown
as consisting of a part of the shell of the gen-
erator surrounding the ash pit or chamber 4,
the front portion of the shell being extended
forwardly beneath the coal-bunker and is cut
away for forming the opening 5. |

Themeansforintroducingairintothecham-
bers 4 and 7 preferably consists of the blower

29, which is mounted upon the shaft 25 within

the frame or casing 26 and is connected by
conduits 31 and 32 to the chambers 7 and 4,
a suitable valve 53 being connected in said
conduits for controlling the air-feed to said
chambers 7 and 4. This valve is soarranged
as to permit the air to be introduced into
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either one or both of the chambers4 and 7,a

detail of this valve being shown in Fig. 4,
which is believed to be sufficient to illustrate

1ts operation.
Mounted apon the shaft 25 is a bell-crank

i lever 34, similar to the lever 19, one arm be-

wheel 18 into engagement with the wheel 17

of the engine crank-shaft, whereby rotary
motion is transmitted tothe grate 12 by means
of the gears 23 and 22, shaft 15, and gear 21,
meshing with the rack 14, and as soon as the
pressure is released from the pedal 20 the
spring 24 serves to throw the gear 18 out of
engagement with the gear 17, whereupon the
rotary motion of the grate ceases.

The coal-bunker 2 is arranged at one side

r

of the generator 1, preferably in front of the |

same, 1s closed at its upper end by a movable
closure or door 27, and serves as a magazine-
feed to discharge the fuel by gravity through
the discharge-opening 5 at its base and into
the combustion-chamber 3.

T'he grate 6 at the base of the coal-bunker
is preferably fixed and forms a continuation
of the grate 12, said grate 6 being usually
inclined upwardly from the grate 12 for the
purpose of facilitating the gravity feed of
the fuel to the combustion-chamber and at
the same time acting to sift the dust from the
coal before being fed into the combustion-

ing provided with a pedal 35, and the other
arm 1s provided with a gear or friction-wheel
56, adapted to engage gears or friction-wheels
37 and 38, secured, respectively, to the erank-

shaft 17 and the upper shaft 25 in such man-

ner that as the pedal 35 is depressed against
the action of a spring similar to the spring 2
the gear or friction-wheel 36 is caused to si-
multaneously engage the gears 37 and 38,
whereby roftary motion isimparted to thefan
or blower from the crank-shaft 17 of the en-
gine when said engine is in motion.
Inasmuchas theengineisusually connected
to the driving-gear of the vehicle by a cluteh
or other means, whereby the engine may be
operated independently of the running-gear,
1t 18 apparent that when the engine is thrown
out of connection with the running-gear of
the vehicle only a slight degree of steam-pres-
sure 18 required from the generator to oper-
ate the engine,which in turn may operate the
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blower or revolve the grate 12 when desired.

In order to permit the ashes or dust to be

130

removed from the chambers 4 and 7, I usually
provide the bottom wall of each of said cham-
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bers with suitable openings having remov-

able caps 39 and 39', by the removal of which |

the dust or ashes may be readily taken out.

The operation of my invention will now be
readily understood upon reference to the fore-
ooing deseriptionandthe accompanyingdraw-
ings, and i1t will be understood that some
change may be made in the detail construc-
tion and arrangement of the parts without
departing from the spirit thereof—as, for in-
stance, the grate 6 may be arranged horizon-
tally instead of an incline—and other means
other than shown may be employed for intro-
ducing air into the chambers 4 and 7 and
also for revolving the grate without depart-
ing from the spirit of this invention.

I claim, and desire to secure by Letters Pat-
ent, 18—

1. The combination of a vehicle-body, a
steam-generator mounted on the body, a coal-
bunker located by the side of the generator,
a rotary grate beneath the steam-generator,
an additional grate beneath the bunker ar-
ranged to discharge the fuel upon the former
orate, an air-chamber beneath one of the
orates and means for supplying air to said
chamber.

2, The combination of a vehicle-body, a
steam-generator mounted on the body, a coal-
bunker located by the side of the generator,
a rotary grate beneath the steam-generator,
an additional grate beneath the coal-bunker
arranged to discharge fuel onto the rotary
orate, an air-chamber beneath the said addi-

tional grate, and means for supplying air to |

said air-chamber.
3. The combination of a vehicle-body, a

steam-generator mounted on the body, a coal- .

bunker located by the side of the generator,
a rotary grate beneath the steam-generator,
a grate beneath the bunker inclining down-
wardly toward the rotary grate to discharge

the fuel thereon, an air-chamber beneath the ;
inclined grate, and means for supplying air

to the alr-chamber.

4. The combination of a vehicle-body, a | ber.
steam-generator mounted on the body, a coal- |

&

5. The combination of a vehicle-body, a 55
steam-generator and engine mounted on the

body, a coal-bunker situated at one side of
the steam-generator, a rotary grate beneath

the generator, a second grate beneath the

coal-bunker arranged to discharge fuel onto
the rotary grate, connections between the en-
gine and grate torotate the grate, and means
in proximity to the seat of the vehicle for
making and breaking said connections.

6. The combination of a vehicle-body, a
steam-generator and engine mounted on the
body, a coal-bunker situated at one side of
the steam-generator, a grate beneath the gen-
erator, a second grate beneath the bunkerar-

| ranged to discharge onto the former grate, an
Having thus described my invention, what |

air-chamber beneath the second grate, means
actuated by the engine to supply air to the
air-chamber, and additional means in Drox-
imity to the seat of the vehicle to control the
action of the former means.

7. In asteam-propelled vehicle, the combi-
nation with a vehicle-body and having a
combustion-chamber in its base, of a steam-
generator mounted on the body, and a closed
coal-bunker located at the side of the gener-
ator and opening at its base into the combus-
tion-chamber for feeding and burning the
fuel at the junction of the bunker and com-
bustion-chamber and preventing the combus-
tion of the fuel in the bunker and means on
the vehicle controlled by the operator for
feeding air to the combustion-chamber.

3. In asteam-propelled vehicle, the combi-
nation with a vehicle-body, of a steam-gener-
ator mounted on the body, an air-tight coal-

| bunker located at the side of the generator
and provided with an inlet-opening for the
fuel and a discharge-opening leading to the

combustion-chamber of the generator, a clo-
sure for the inlet preventing the entrance
and exit of air or gases to or from the bunker,
a grate and subchamber in the base of the
burner, and an air-feeding mechanism con-
nected to the subchamber and controlled by
the operator for feeding air to said subcham-

In witness whereof I have hereunto set my

bunker located by the side of the generator, | hand this 28th day of December, 1901,
a rotary grate beneath the steam-generator,
an ineclined grate beneath the coal-bunker ar- |
ranged to discharge onto the rotary grate,
air-chambers beneath said grates and means
for supplying air to said chambers.

HENRY K. HESS.

Witnesses:
MILTON WOLT,
WM. A. SHRYOCK.
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