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UNITED STATES

PATENT OFFICE.

LUCIEN GENTY, OF TOURS, FRANCE.

HOT-AIR MOTOR-ENGINE.

SPECIFICATION forming part of Letters Patent No. 461,930, dated October 27,1891,

Application filed October 4, 1889, Serial No, 325,990, (Nomodel) Patented in England September 21, 1889, No, 14,827; in
Belginm September 21, 1889, No, 87,819 ; in France September 21, 1889, No, 200,900 in Germany September 21, 1889, No,
52,477, and in Austria-Hungary July 15, 1890, No, 41,263 and No. 29,881,

To all whom it may concern: '

Be it known that I, LUCIEN GENTY, a citi-
zen of France, residing at Tours, in the De-
partment of the Indre-et-Loire, haveinvented
a new and useful Improvement in Hot-Air
Motor-Engines, (patented in England Septem-
ber 21, 1889, No. 14,927; in Belgiun Septem-
ber 21, 1889, No. 87,819; in France September
21,1889, No. 200,900; in Austria-Hungary July
15, 1890, No. 41,263 and No. 29,881, and in
Germany September 21, 1889, No. 52,477)) of
which the following is a specification.

This invention relates to certain improve-
ments in hot-air motor-engines, and, although
this particular description of motors only is
here indicated, these improvements are not
restrieted to those motors, as they may be ap-
plied to any other types of engines to which

- they are applicable; nor do I restrict myself

to the precise detaiis shown in the accompa-
nying drawings, the same being capable of
many variations without departure from the
nature of this invention.

The improvements according to this inven-
tion consist in -a novel arrangement of the
furnace, which endbles the fuel to be burned
without the use of a grate, and thereby obvi-
ates obstruction; in a fuel-supply apparatus,
and in a novel contrivance whereby dust is
prevented from coming into contact with the
portion of the cylinder subject to friction and
with the packing.

The accompanying drawings, which form a
part of this specification, illustrate a hot-air
motor -engine provided with my improve-
ments, the same letters and numerals of ref-
erence designating the same parts in all the
figures.

Figure 1 is a side elevation, Fig. 2 a lon-
gitudinal vertical section, and Fig. 8 a cross-
section, (through theaxis of the cylinder,) of
the improved engine. Figs. 3* and 3%, re-
spectively, are detail views of the valves of
the air-pump and air-distributer. TFigs. 4 and
5, respectively, are a front view and a side

-view, partly in cross-section, of the governor.

Fig. 6 is a plan view of thesame; Fig. 7, a de-
tail view of the cam acting upon the pulley
which operates the admission- valve. Tig.
74 is a side elevation; and Fig. 7% is a detail

view, on an enlarged scale, of the said cam.
Fig. 8 is a detail view, also on an enlarged
scale, of the device for forcing pure air be-
tween the body of the cylinder and the pis-
ton in order to prevent dust from reaching
the portions of the piston-rings and eyliader
subject to friction. Figs. 9,10, and 11 are de-
tail views, on an enlarged scale, of the fuel-

‘supply apparatus.

The engine operates in the following man-
ner: Airis sucked in from the surrounding
atmosphere by the pump A and is foreed
through the pipe B into the chamber R. It
passes from this chamber through the valve V
and pipe T into the heater E, formed of a num-
ber of tubes, and being heated by the escape-
gases circulating around the said tubes. - The
air heated by passing through the said tubes
passes thence through the pipe or passage
34 to the admission-valve D, by which it is

distributed in the furnace ¥. After being .

further heated in the furnace the air flows
into the motor-cylinder and the piston thereof
is operated upon by the hot gases, which there-
after escape through the exhaust-valve G, in-
ternallylined with fire-clay into the casing of
the tubular heater E, and thence around the
tubes therein and through the outlet H to-the
external atmosphere.

I will now proceed to describe in succession
the improvements in the various parts of the
motor-engine according to this invention.

The furnace consists of fire-proof brick-
work X, inclosed ina metal casing. The fuel
is, by the arrangement hereinafter described,
enabled to burn without & grate. The inner
walls of the furnace are so arranged as to nat-
urally form a declivity 1 2. This result may
be obtained, for example, by means of a con-
traction 3 4, about midway between the top
and bottom of the furnace, and by widening
its lower portion. (See Fig.3.) Theair upon
reaching the declivity thus formed in the
widened part of the furnace is distributed
throughout the mass of fuel, which presents
to it a large open surface and it is thereby
sufficiently heated. By such means the grate,
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which in enginesof this description generally -

demands constant attendance and not infre-
quently becomes unfit for use, can he dis-
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pensed with., The fuel is entirely consumed
without necessitating any attendance, and the
deposit of clinker which forms at the bottom
of the furnace in no way interferes with the
air-supply and can be easily removed when
the engine is at rest. These results are ex-
ceedingly important,forthe difficulty of keep-
ing up and attending to the fire has hitherto
proved one of the main impediments to the
more general use of hot-air engines.

The furnace may be of a square or rectan-
gular shape, and the extentof the declivity
formed by the fuel will vary accordingly.
The parts in contact with the fuel are lined
with another layer of fire-proof material Y.
This secondary lining can be kept in repair
either by working through the furnace-door
5 (for small repairs) or by taking the furnace
to pieces, (when the whole of the lining is to
be renewed.) TForthe latter purpose the nuts
6 6 are unscrewed whereupon the metal case
inelosing the furnace can be removed.

Fuel is supplied to the furnace by means
of the apparatus shown at O in the sectional
view, Fig. 2, and also on an enlarged scale in
This apparatus consists
of acylinder K, revolving in asemi-¢ylindrical
piece, against which it is held by two levers
N, pivotedon the spindle Zand fixed by means
of bolts 21, engaging with the forked tops of
the levers N and oscillating at 22. After a
charge of fuel is placed in the space O a ro-

* tary motion is imparted to the eylinder K,
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either by turning the handle M or by means
of gear from the main shaft. This brings
the fuel in front of the channel U and it then
descends into the furnace.

Ahole 39, provided with a glass plate, serves
for the inspection of the furnace wheu the
fuel-supply apparatus assumes the position
above described. To moderatethe action of
heat upon the ¢ylinder K, it is protected by
a refractory covering at «, which is applied
in the hollow space provided for the puipose
at the part of the cylinder X which is oppo-
site the entrance of the channel U when the
said ecylinderis in the normal position shown
in Figs. 2 and 11.

To inspect the top of the furnace or the
channel U or to light the fire, the ¢ylinder K
should beremoved from its position. Thigis
done by simply raising the bolts 21 from the
forked tops of the levers N, which levers can
then be turned on theirspindles Z. Thecyl-
inder K then drops and remains suspended
from the levers N.
to this position both for lighting the fire and

during the periods of discontinuance of oper--

ations. The piston P is hollow and is pro-
vided at its lower portion—. e., at the part
which comes in contact with the hot gases—
with a refractory covering. Its upperend is
fitted with segments 3, forming an air-tight
packing. At the base of these segments a
groove 91is provided to admit a current of pure
air coming direct from chamber R through
the flexible tube 7.

The apparatas is moved

During the compression and admission of
air into the furnace and the expansion the
heated gas, carrying the dust with it, has a
tendency to escape through the packing, and
thereby to damage it and the surface of the
cylinder by subjecting them to friction. To
obviate this the apparatus shown in Fig. 8 is
provided. It is shown in position at the end
of the tube ¢ in Fig.2. As soon as an appre-
ciable degree of pressure is reached in the
cylinder the small piston p (connected by the
channel 35 with the groove 9 underneath the
packing) rises somewhat, and thus opens the
orifices o, permanently connected with the
compressed-air chamber R through the tube,
and the compressed air from the said cham-
ber R then passes into the groove 9, and
thence forms a downward blast toward the

furnace and into the annular space 9%, pro-

vided between the piston attachment and the
cylinder, whereby the dust is prevented from
coming into contact with the frictional parts
of the eylinder and packing. At the comple-
tion of the upward stroke of the piston P the
exhaust takes place,and at the same time the
piston p is closed by coming against the pro-
jection D, fixed to the cylinder. The admis-
sion of airinto the groove 9 is-thusinterrupt-
ed during the exhaust. A spiral spring 10
prevents the piston p from rising during the
whole of this period,owing to the effect of the
counter-pressure caused by the escape.

The air-pump A is arranged in line with
the ¢ylinder C and is surrounded by a cover
or cap carrying all the suction and force
valves arranged in such a manner as to pro-
vide for inspection. The valves may be ad-
justed while in position, or, if desirable, they
may be taken out after removing the seating
A’. The suction takes place through valves
40, Fig. 8%, and the forcing through valves 41,
the former being accessible direct. To in-
spect the valves 41 the plugs 42 will be un-
screwed. )

The governing device for variable expan-
sion consists as follows: The main or driving
shaft is provided with. a cam ¢, a plan and
elevation of which are shown, respectively,
in Figs. 7 and 7% It is by this cam that the
admission-valve is opened by acting on a
roller g. The said eam c¢ is for this purpose
provided with a series of offsets or steps 11,
so arranged that the admission-valve always
opens at the instant when the piston-stroke
takes place, but does not close till after a
more or less protracted space of time, accord-
ing as the roller g is rolling on one or the
other offset or step of the cam. The motion
of the said roller to bring it into position over
the respective offsets or steps is obtained by
its econnection with'the centrifugal governor,
such connection being formed by the two le-
vers!l’andspiral springr. Astheballsof the
governor rise or fall the bell-crank lever I/
turns on its center 12, and thereby either
contracts or expands the spring 7, which in
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13,and thus carry the roller gonto the proper
offset or step of the came. The moment the
roller g reaches the rising surface 36—that
is, just when it has passed edge 37—it is
raised and thereby allows the admission-valve
to open. When the roller g reaches the spot
where offsets or steps meet which terminate
the rising surface 36, Figs..7 and 74, it en-
counters an inclined surface d e f g, Fig. 74,
which shunts it transversely to cam ¢ and
forces it down scale 11° (for example) should
it slide off line d f. 1If, on the contrary,
the roller has been allowed to remain on
said line d f, it becomes firmly settled upon
step 11* and is no longer liable to slip down
upon step 11° toward the end of the piston-
stroke. When the roller ¢ is raised by the
projection of the cam, it carries the arms 14
up with it, which hold the shaft 16 on which
pulley ¢ is mounted to slide. The arms 14
are connected with the arm 17, which pulls
or releases the rod 18, and thus through the
medium of the bell-crank lever 19 opens or
closes the balanced admission-valve D. A
spiral spring 20, Fig: 1, maintains the strain
on the lever 19, rod 18, and three-armed lever
17 14, while the spring 38 tends to keep the
valve D closed. The stop Q, suitably ad-
justed, prevents the roller ¢ from bearing
against the circular portion of the cam, its
bearing only taking place when it meets the
projections,.offsets, or steps of the cam. The
result is that no resistance prevents the gov-
ernor from moving the roller ¢ so long as
the latter is not in contact with the pro-
jections of the cam. The expansion may
thus be readily adjusted. The compressed
and already-heated air admitied through the

- valve D enters the passages controlled by
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the valve 23, where it is divided into two
currents, so as to pass into the channels 24
and 26 in relative proportions, varying ac-
cording to the position of the said valve.
The air passing through channel 24 enters a
channel 25 and flows into *the furnace, so
as to be discharged upbn the declivity of the
fuel, while the remaining air passing through
passage 26 enters the furnace above the fuel.
The meeting of the two currents insures the
proper combustion of the gases.

The valve 23 is connected to a lever 27,
loaded with a weight.28 and acted upon by a
spring 29. This lever, turningon a fixed cen-
ter 30, presses against a flexible diaphragm
31, which is in “communication with the
chamber R and constantly tends to expand
under the pressure which the air exercises
upon if, When the pressure in the reservoir

begins to diminish, the said diaphragm ac-
cordingly tends to lower under the action of

the counter-balance and spring, and this mo-
tion of the diaphragm causes the valve 23 to
turn on its fixed pivot 82, so as to increase
the amount of air traversing the fuel, and
thereby to heighten the temperature required
for the operation of the engine. The reverse
takes place as the pressure approaches its
maximum. After the closing of the valve
D—i. e., after a period of operation under
full pressure—the air admitted into the fur-
nace increases in bulk, thus actuating the
motor-piston and bringing about expansion
at the expense of its own heat and also of the
heat produced by the furnace.

As shown in Fig. 8% the space provided
above the upper seat of the valve D isplaced
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in communication by the passage 33 with -

the space under the lower seat of that valve,
so that the strain necessary for moving the
said valve is reduced to a very low degree.

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a hot-air engine, the combination,
with the eylinder, of a furnace laterally en-
larged or having a horizéntal extension atits
bottom contracted above such enlargement
and provided with an air-duct leading to the
enlargement and adapted to supply air to
the declivity of the fuel therein, substantially
as set forth.

2. In a hot-air engine, the combination,
with the cylinder and piston having a space
around its lower portion, of a fresh-air-sup-
ply pipe communicating with said space and
a valve adapted to close the same upon the
opening of the exhaust, substantially as set
forth. )

3. In a hot-air engine, the combination,
with the eylinder, the piston, and the air-
reservoir, of the flexible pipe ¢, the valve P,
and spring 10, substantially as set forth.

4. In a hot-air engine, the combination,
with the governor and admission-valve, of
the lever [, roller ¢, arms 14, and cam ¢, sub-
stantially as set forth.

5. In a hot-air engine, the combination,
with the governor and admission - valve, of
the cam ¢, roller g, arms 14, and a stop to hold
the roller from engagement with the smallor
circular part of the cam, substantially as set
forth. :

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

LUCIEN GENTY.

Witnesses:
W. Tory,
R. J. PRESTON.
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