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To CLZZ whom it ma&y CONCEPTL.

Be it known that I, GEORGES OLI‘VIER DE |

- SANDERVAL, a° citizen of the Republic of
~ France, reﬂdmo* at Mont-Redon, France, have
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mvented eertem new and useful Improve-.
ments in Motors and Engines, of which the_

fellowmg is a Speelﬁcatlon

 Hot-air engines working in accordance
with the laws defined by Merlotte and Gay-

Lussac comprise a compression-pump and a

_het-air cylinder; but the separation of these
A

two parts is the cause.of losses of heat.
good method of heating consists in effecting

the eombuetlon (source ef heat) and the com-
pression in the same cylinder, which then
‘would simultaneously form the pump and hot-
 air cylinder; but the proportion required for:
good combustion allows the-admission of only |

a very small quantity of air relatively to the

quantity of "heat generated, the result being

that the temperature produced is too hwh
This pump-furnace would therefore merelv
be a good heating device, and it would be nec-

essary to have a pump for eompressmcr the

alr to be heated.

.. According to this mventlen T have dev1sed.'
an 1mproved form ot engine or motor employ-

ing gas, vapor, or steam and compressed air
or gas of the four-stroke description, (pump-
Ing or suctlion, compression, combustion, and

expansion and exhaust,) only one of whleh |
strokes(the expansion)isadrivingstroke. In
- order to meke the compression as great as pos-

sible, it is necessary thatthe whole apperetus

(the mechanical unity) should comprise four
" pairs of combustion-cylinders and air-cylin-

derscombined on the sameé shaft inorder that a

‘compression-stroke should be a,lwa,ys eﬂ"eetedl '
by an expansion-stroke.

“The accompanying drawmg shows an en-

‘gine with four pairs of combined cylinders -
arranged according to this invention.

It will be seen from the figure thab one of

“the four elements of .the engine illustrated
comprises two twin cylinders ¢ and & of dif-
- ferent diameters, in which travel pistons ¢

“and d, the rods » and ¢ of which are keyed

o to the same crank-pin of the crank-shaft p.
The large piston Cs throuo*h an automatic 1n--
let-v a,lve ¢, draws in air (or other gas—such as,
for instance, a mixture taken from the ex-
haust-gases of an engine.) The smaller pis-
ton & acts, like the piston of an ordinary ex-

plosion or combustion engine, under the im-
pulse of a mixture of air and fuel admitted
through an automatic supply-valve g. The

at the same time. .

| plosion-engine.

'work in the cylinder ¢. _
is working normally the cams 4 7.or the cmn-
mon bar % are turned back, so as to release the,

in the air-cylinder than in the combustion-

| __cylmder,) so that when the piston & draws in
-a certain quantity of explosive or combustible
mixture the piston ¢ draws during the same
time a certain volume of air or. other gas,
which will thus be compressed on the return

of the pistons.

| two pistons ¢ and (Z work elmulteneously in
the same direction, (insuring the same com-
| pression or a slwhtlv stronger compression

60

The evlmder b, 111 which the eombustlon -

takes place, is plaeed in communication with

the cylinder « by means of a valve m, the
spring of which is slightly stronger than that

vO

of the valves ¢, so that the vacuum produced

by the piston ¢ during ifs pumping period

will ' be unable to raise thls intermediate valve.
The cylinder 4 comprises, independently of

its automatic inlet-valve g, an exheuet—valve
&, which is operated by the engine.
velveem and ¢ of eachrof the four pairs of cyl-
They can be locked -
‘when desired, so that the valve m is closed
and the Velve ¢ opened by cams ¢ and 7 or by
1 a bar £, operated by hand, either for starting

‘the engine or for reduemcr its power. '

inders ¢ 6 are automatic.

- fisan exhaust-valve fer the escape of heat-
ed air. The two exhaust-valves # and % are

opened at the same time by their respective

cams during the expulsion-stroke. This ex-

75
The two

pulsion could be effected entirely thr ough the

valve /; but it is preferable that it should take

place through the valves # and 4, both open
‘The cams for operating the
valves #and 4 are of the kind commonly used

in gas-engines, and therefore need not be spe-
mﬁcally desc,rlbed

Qo

"The locking of the valves m. and ¢ enables -

the eombuetlon-cylmders b to be temporarily

ders @¢. - In fact, when the air-inlet valve ¢ is

locked in open position, the commﬁmeetlon- |

valve m being forced against its seat, the pis-
100

ton d works like the plston of an ordmarv ex-
The piston ¢, drwen from the

95

separated from the corresponding air-cylin-

piston o by the shaft, draws in and forces

out air without preduemo* any mechanical

valves ¢ and 7. - In this position the calorlﬁe
mixture drawn in by the piston ¢ and the air

drawn in by the piston ¢ will be simultane-
ously compressed in their respective cylinders

banda. Whenthenextexplosion takes place,

| the valve A remaining closed, the combustion

As soon as the engine

105

IIOC



‘-
P T . * :
e B
"ot L

10O

15

20

oy

35

40

45

§C

55

products will open the valve 7 and carry the
great quantity of heat they contain into the
cylinder @, suddenly raising the temperature

~of the volume of compressed air contained in

thesaid cylinder. Inaccordance with thelaws
of Mariotte and Gay-Lussac, owing to the
greatexpansion of compressed air thus heated,
there takes place an increase of mechanical
power 1n the cylinder @, which is transmitted
by the piston ¢ to the shaft » simultaneously
with the mechanical effect of the explosive
mixture in the cylinder /. The two pistons
¢ and ¢ become thus driving parts of propor-
tionate power working by combined expan-
sion and temperature. |

The size of the cylinder a—that is to say,
the volume of air to be put in action—is de-
termined by the calorific power of the com-
bustible used and by the maximum tempera-
ture that 1s admissible in the apparatus, the
alr very appropriately acting as a cooling me-
dium. | | |

According to the laws mentioned the power
of the engine will be the greater within cer-
tain limits the greater the compression of air.
The compression of air must be, therefore,
fairly strong, the limit being obtained by cal-
culating the corresponding strains and tem-
peratures due to the compression. The com-
pression, which must be considerablein order

to be useful, must therefore be effected direct

by a combustion or expansion stroke—that is
to say, the least possible action should be de-
manded from the fly-wheel, which would oth-
erwise have to be of inordinate size in order

to be of use.

The apparatus being a four-stroke appara-
tus 1t 1S necessary, in order that a compres-
sion-stroke in the cylinder o should always be
asslsted in compression by an explosion-stroke
in one of the cylinders 4, that the whole en-
gine (the mechanical unity) should consist of
four pairsof two cylinderseach—that is tosay,
four air-cylinders and four hot-air eylinders—
communicating twoand two, asshown, by way
of example, in the accompanying drawing.
Theapparatus thus presentsat each of its four
strokes an expansion in one pair at the same
time as a compression in the same or in an-
other pair. The mechanical connection be-
tween them is established by a shaft common

to all the eight cylinders.

It must be pointed out that a certain effi-
ciency may be obtained (and I reserve to my-
self this construction of apparatus) with a

mechanical unity composed of three pairs of |

two cylinders each; but the action is less effi-
cient, the engine borrowing one compression-
stroke from the fly-wheel.

806,195

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

1. Acombinedinternal-combustion and hot-
alr engine comprising side-by-side oas and
compressed-air cylinders, pistons reciproca-
ble in said cylinders, a common crank-shaft.
a valve intermediate the two cylinders adapt-
ed to open automatically under the effect of
an explosion in the internal-combustion cyl-
inder, exhaust-valves for said eylinders and
an air-inlet valve for the hot-air cylinder, and
positive means for cutting out the hot-air cyl-
Inder and allowing its piston to run free when
the gas-cylinder is working substantially as
set forth.

2. A combined internal-combustion and hot-
alr engine comprising side - by-side gas and
compressed-air cylinders, pistons reciproca-
ble 1n said cylinders, a common crank-shaft,
a valve intermediate the two cylinders adapt-
ed to open automatically under the effect of
an explosion in the internal-combustion cyl-
inder, exhaust-valves for said cylinders and
an air-inlet valve for the hot-air cylinder, and
positive means for simultaneously closing the
intermediate valve and opening the air-inlet
valve of the hot-air cylinder, substantially as
set forth. -

3. A combined internal-combustion engine
and hot-air engine comprising side-by-side gas
and compressed-air cylinders, pistons recip-
rocable in said cylinders, a common crank-
shaft, a valve intermediate the two cylinders,
exhaust-valves for said cylinders, an air-inlet
valve for the hot-air cylinder, a shaft outside
the cylinders, and cams thereon for simulta-
neously eclosing the intermediate valve and
opening the air-inlet valve of the hot-air cyl-
inder substantially as set forth.

4. A compound balanced internal combined
combustion engine and hot-air engine com-
prising a crank-shaft, a pair of oppositel y-dis-
posed internal-combustion engines, pistons
therefor and piston-rods connected to the said
crank-shaft, a valve intermediate each pair of
side-by-side internal-combustion and hot-air
cylinders, an air-inlet valve for each hot-air
cylinder and positive means for simultane-
ously closing the intermediate valves and
opening theair-inlet valves of the hot-air cyl-
inders, substantially as set forth.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seriblng withesses.

GEORGES OLIVIER DE SANDERVAL.

Witnesses:
M. HUBERT,
A. M1L.LER.

6o

70

75

30

19

95

100

10§

[1O




	Drawings
	Front Page
	Specification
	Claims

