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UNITED STATES PATENT OFFICE.

PIERRE HUGON, OF PARIS, FRANCE.

'IMPROVEMENT IN GAS-ENGINES.

_Speeiﬁcaﬁon ferming ﬁ:trt-ef'Lettere'Pet‘ent No. 41.299, deted J enuar'y 19, 1864.

b all whom it ma Y COncern:

Beé it known thiat I, PIERRE HuGon, of
Paris,in the Empire of Fr.—.a.uce, hevemvented
certain new and useful Improvements in Ma-
chmery for Obtaining and Applying Motive
Power; and 1 do hereby declare the nature of
my sa;ld invention, and in what manner the
same'is to be performed tobe particularly de-
gceribed and ascertained in and by the follow-
‘ing statement thereof; reference being had to

the ‘drawings hereunto anneted—-—-that is to

Say s
- 1 have observed in gas-engines that the di-
teet action of the gaseous mixture when ex-
ploded to Obtdlll motwe power formed a great
difficulty in. its application arising from the
instantaneousness of the etffecs produced I
then thought of employing this instantaneous
explosive foree by making it act upon an in-
termediate body. I at first tried air and

caused the exploswe force to compress the aIr
1n-a receiver, the air afterward pressed upon
one face of a piston, while the vacuum pro-

duced in the tube frem whmh the air had been

expelled caused a- vacuum on the other face

and moved the piston; but the great.elas
ticity of air and the shert duration of the ex-

plosion, or the. high tempemture produced,

| c&ueed unsathfaetory results.

~Now, the preseént invent ou consists in the

| 'emplevment of water instead. of compressed.

~air, and in cansing the explosive force of the | the cylinder, and produces by the displacé--

| ment of an-intermediate ¢column of water the
column of water, and thuas mdlreetly upon the

The cylinder in -$vhich the piston

gaseous mixture to act upon an intermediate

piston.
~ works is separated from the tubes wherein
--_the explosion takes place. The power result-
ing from the dilatation of the gasesisemployed
to expel a certain quantity-of water from the
~ explosien-tube and to produce a vacanm, the
~effect of which is.added to that due to the con-
~ Jewsation of steam arising from the combina-

fion of. the bydrogen and oxygen, and can be.

- utilized in the. cylmder. The several reser-

- voirs of the engine are arranged in 'such man- :
ner that the same water always circulates in

the engine, and. that that which has been ex-

pelled frem the tube fills the ejllnder on the

side opposite to the ehamber, which 18 at the
-moment in connection with- the vacnum pro-

N dueed. The cylinder being originally full of

~ water: it is the exhausting toward the vacoum
- of'the Ilqmd conffuned in one of the chambers

cised uponitssurface.’

determines that of the piston,

| engine,

which produces the movement of the p1eten
The water expelled from the tube which fills
the opposite chamber, the capacity of which
increaseés gradually, acts in.the same manner
at the following BXplOHIOH The result of this

‘method of exnplog, ing the . power produced at
the instant of the combination of the gases 18

that the shock produced by the sudden andin-
stantaneous dilatation of the mixture is not

transmitted 1mmed1etely to the motive parts.

The powerisapplied to an mdepeudent liquid,

which is freely displaced by the pressuré exer-
The contact of the gas-
eous residuum with water, the temperature of

- which never exceeds 113° IFahrenheit, allows

the steam produced to be partly eondensed

and to increase, owing to expansion. The
utilization of the vacuum is rendered as per-
feet as possible by the presence of water 1n all
parts of the engine, for it is never filled except
by columnsg of liquid, the movement-of which
‘Water enters
every part of the engine. Itis water which,

displaced by warer when the expleswn ta,kesf

place, makes the vacuum as perfectas poesﬂole |
My engine is therefore an engine of indi-

rect: action. It utilizes the explosive foree, and

the vacuum resulting from the combinationof

| different kinds of gas mixed with air, and when
‘the expleswn of the oas takes pla,ee a. vacuum

is formed in a tube or chamber separated from

to-and-fro movement of the piston, and conse-
quently the rotation of the duvmﬂ' shaft of
My invention is thus. based tipon the
substitution for the direct action of ordinary
gas-engines of an indirect action, which is ex-

r erted by means of an mtermedmte column of

water upon the surface of the piston when the'
explosion of the mixture takes place. The ex-
plosion of the gaseous mixture is produced at’
the top of the column of waterintended as the
mediam to change the sudden eftect of the exs.
ploewn to an effect more easily utilized.
Having thus set forth the nature of my in-

vention.in general terms, I proceed by thie aid:
of the accompanying drawings to deecnbe the'
1nannper in which I carry it into effect. . |

Figure 1 is-a sectional elevation of my im-

_'proved machinery ; Fig. 2, an end view, partly
in section; Fig.

Jhlﬂ

[ - N 4

31de view of one of the

'luhee A and I‘:ﬂ' 3 a pla,n of my enginé-and
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cas pump.  IFigs. 4, 4%s, and 44 gre dlﬂercnt
viewsof i seation- -pamp, herun%fterdescrlbed
with my gas-pump applied thereto. Fig.o 1s
a section of theeylinder E of the motive engine
carrying valves I2 [ 33 J4 which may be sub-
stituted for the distributing-slides TIJ-9,
IYig. 2. TFig. 6 shows an arrangement of the
valves of the genemting-tube which geay be
~adopted. Figs. 7and 8 are views in section of
~ the shde 1) for mﬂammg the mixture of gas
and air inclosed in the Dbox x with passage
“through the tube ». Fig. 9 is a view of the
fans or blowers. [ to Ir® for introducing the in-
. flaming-mixture. Iig. 10 showsarebervmr P,

for the inflaming- mlztule
A A’ A? are tubes of siphon form, in which
the combinationof theexplosive mixturetakes
place, and in which the vacuum is formed.
same cffect is produced -in each of the
tubes A A’ A? the number of which may be
varied. These tubes are surmounted by as
‘many receptacles B B/ B2, which prevent the
water forced from the tubes being expelled
~ outside.._.'Fhe smaller branch of the tube A ls
- ¢closed bv a cover, with slides D G H, Fig. 3.

The larger branch of this tube lias valves C‘
C/ C* C* C* at ibts extremity, which remain

closed by their own weight. These valves
are immersed in a reservoir, B, Fig.2. In a
certain variable part of the larger branch of
the tube A is a passage, N, connecting it with
the cylinder B of the engine. This cylinder
has two iunlets and two outlets for the liguid.
Upon these inlets and outlets are four slides,
1 I"Jd J, Fig. 2. The slides I I/ communicate

with the tube A, wherein the vacuum is pro-

duced, and the .sllms J J/ with the-basin K,

where the water driven from the tubes enterg
Gas enters the gas-pump by tubes O’ O?, Fig.
‘3, and air enters the air-pump by the tube
0'!
gas takes place by the tube O% The rod R
of the piston Q of the cylinder T transmits
motion to the air and gas blowers or fans If
1= IS through the connectmg rod 3, crank
T, and shaft U. (See TFigs. 35 4; and 4ter))
The shaft U {fransmits the motion through
snitable gear to the shafts V V/ V2 V3, which
actuate, through cams Y and levers Z thé
slides ot the tubes A A’ A? and uf the cylm

der'B. Electric wires n put the induction ap-

paratus ¥ in communication with the slides &
G’ G?, 7 7' Z*are rollers carrying plates for
' mﬂammﬂ' the mixture.

| before setting the machinery to work the
tubes A A’ AZ the reservoirs B B’/ B? the
tubes N NN, the cylinder L, ELlld the basm
K, up to about the point X, Flg 2, must be
filled with water. When these different parts
contain liquid, as aforesaid, if a certain quan-

tity of an explosive mixture be 1ntroduced
through -a suttable tap, slide, or valve into
the small branch of the tube A A A, and if
there ‘be brought in contact with such mix-

turé either an electne spark, an incandescent
plah‘num wire, a 2as Jet (by means of the in-

flaming-shde D, Figs. 7 smd, 8, which advances

The distributionof the mixture of airand

41,299

to inflame the mixtare in the orifice 7, a

which then recedes to have its jet ¢ relwhte; o

the explosion having extinguished it by the
fixed jet u,) there will De combination of the
oxygen of the air and of the bydrogen of the
gas, with a considerable disengagement of
heat The vapor resulting from this combi-

‘nation will become immediately red hot, as
‘well as the gases not combined, and there will

ensue dilatation of the vapor and of the gases,
and considerable power will be produced,
which will drive a certain portion of water con-
tained in the tube A through the valves C
C? C3 into the reservoir B, which will run out
into ithe basin K'; butin % very short time the

gases remaining ‘after combustion will cool

and the steam will condense in contact with
the water contained in the tube A. The valves
C € C? C*wi'l close immegiately, and there
will” be a vacuum produced proportional to
the quality and quantity of the mixture in-
trodunced, at least to a certain extent. This
vacuuam mag&r vary. When produced in the
tube A, it opens the valves L L/, and closes on
the contxar;, by means of the pipe N3 the
similar valves corresponding with the other
tubes, A’ A% and sbuts them off in conse-
quence from the machine, It remains, there-
fore, only to openthe passages M M/, and the
piston Q of the motive engine L, b} the ar-
rangement of its slides I and J/, becomes on one

'Slde, ¢, in contact with the vacuum of the

tube A, and on the other side or face, &, In
conmct with the water of the basin K, sub
mitted to atmospheric pressure. This plston

necessarily works in the direction of the vacu-

um with a forece equal to the vacuum pro-
duced in the tube A. The piston in working
causes the water contained on the face ¢ to
replace a certain portion of that which has
been expelled from the tube A during the
combination of the explosive gases; but on
reaching the end of its stroke the slides I and
J close and the slides 1/ and J/ open. The
piston is again placed in contact with the
vacuum of the tube A by its face &, and its face
g is then in contact with the water in the basin
K. It returns back, or makes a back-stroke,
and the water on its face I fills up the vacu-
um still existing in the tube A. If during
this movement of the piston, which, by means
of the crank T, transmits rotary motion to the
shaft U, as in ordinary steam-engines, there
has been introduced by the pumps or fans It*
I 76 17 B8, IFig. 9, a certain. quantity of the

| mixture in the tube A’, and this mixture is

inflamed at the moment when the crank com-

pletes its entire revolution and has atftained

the dead-point, the same effect which has
been produced by the tube A will be repro-
duced by the tube A/, and the engine E will

continue to work. If will be the' same with

the tube A? and all the otfher tubes which

might be employed ; but while the tube A’
works the engine the escape-slide H of the
tube :A will open, and by the crank ! m, Iig.

2, will cause the tail or finger »n’ to rise, and
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by means of the tappet p open the valve or | desired to raise the water to any height by
valves C G/ C?(®, Pressure due to the differ- | suction only, it-is necessary to superpose a
ence in the water-level in the larger branch of | series of tubes from six to seven yards, ac-
- the tube A will press upon the gases resulting cording to the vacuum produced, fixing the
~from combustion contained in the small | tubes on frames or walls, which tubes would
branch, where the combination of the explosive | work by ordinary means of transmission as a
- mixture took place, and Wwill expei them | series of suction-pumps. The pumps may
through the slide H into the tube O then the | also be made to work automatically by the:
slide H will close. The inlet-slide G will open | following means: (See I'igs. 4, 4¥s, and 4ter,)
to Introduce the mixture, which will be in-| At some point a valve, b, which may be re-
flamed at the proper time, as has been above | placed by a piston, ¢/, Fig. 4¥s, is fitted to
- explained, and these same workings will be | them. Thisvalve or piston may be placed at
-~ repeated Indefinitely in each tnbe. | any point in the suction-tube, and is intended
The vacuum-forming tubes A A’ A%2may be | to pul in motion the air and gas putnps F F7 .
placed unlimited number to work a machine | F2 I, the inlet and inflaming slides G and D.
by means of the valves L 1/, which insulate | and that O for the escape of the residual
them completely from eacl: other. The speed gases. These different operations occur as
~of the engine depends up to certain limits on | follows: At the moment of the production of
the degree of vacuum-generating tubes and | the vacuum in the tube or pump serving to
on the size of the inlet and outlet passages | raise water in the same manner thatit is pro-
1or the water from the eylinder of the motive | duced in the generating-tube for the engine.
engine. By means of the pumps and air and | As the water to be raised is only from six to
gas blowers, the stroke of which is increased | seven yards, all the vacunm produced above
or diminished at will, the quantity and quality | six to seven yards may be used to raise the
ot the mixture to beintroduced into the tubes | valve b, Fig. 4, charged with a weight or the
is regulated, and therefore the vacuum is di- | piston ¢’y and therefore. they will raise the
minished or increased (always within certain | lever 1, attached to the rack 2, which rack is
- “himits) according to the power to be used. It charged with a movable weight, X¢ This
18 unnecessary to add that the position occu- lever 1 turns round a point, 4. In rising, it
Dpied by the vacuum generating tubes may be | lifts up the rack 2, which rubs against the
varied at will. They may be placed parallel | ratchet- wheel 5 by means of the spring 3.
on both sides of the engine, or on one side This ratchet cannot turn back, being stopped
only. They may be placed perpendicularly | Uy the tappet 0; but when the valve b has
to the shaft of the engine on one or both sides, | passed beyond the point ¢/, Fig. 4, or the pis-
or otherwise. The tubes A may be castin a | ton e’ , Hig. 4", has passed the point g* ¢2,
piece with the cylinder E and the frame X. | free passage i1s left to the water, which fills
The valves C CC L 1/, &ec., may vary indefi- | the vacuum existing in the tube a, and when
nitely both in form and material. The slides | this vacuum has been in part filled, the piston
for distributing the water in the cylinder may | ¢ , or the valve b, acting by means of the rod
also vary both in form, material, and position. | d on the lever 1 and the rack 2, In descending,
They may be placed horizontally, vertically, causes, by means of the spring 3, the ratchet-
or inclined. The slides of the tubes may be | wheel 5 to turn. This wheel is mounted on
replaced by taps or valves, if desired. The | the shaft which gives motion to the air and
same with the slides; or the surfaces on which | gas pumps, and to the distributing-slides from
they run'may be furnished with bronze, brass, | the pump to the tube. .
or gun-metal plates, or others little liable to | ~The descending movement of the piston e,
oxidation. The means of moving the slides, | or of the valve b, 1s easily explained in this
whether of the tubes or of the eylinders, may | manner: That the escape slide opering first
be imparted without any lever directly on the | immediately leaves on the valve ), or on the
rods of the slides by means of double cams | piston ¢/, a pressure of water, which causes it
~ or by other suitable meechanical means. to descend with a rapidity depending on the
1he explanations which I have given of the | greater or lesser accuracy in ‘the fitt of the
different organs and working of my appara-| piston in the cylinder, or of the valve on its
tus or power-generator show that it may be | exterior floating part, for if the piston or the
profitably applied to work all forms and kinds | valve closed completely and hermetically,
of steam-engines, whether fixed or. movable, | the liqguid or water not being compressible,
horizontal, inclined, vertical, rotary, locomo- | the stop-valve ¢ would prevent the piston or
tive, or marine.-it being only necessary to |‘the valve descending; but if a little play is
alter the diameters of the cylinder and the |-allowed, or some grooves or other means en-
form or section of the passages for the inlet | suring the same result are adopted, the valve
and outlet of -the water. This apparatus or | or the piston in descending will cause the
generator may be applied to exhaust and to | liquid that they displace below to rise above
raise water; to make use of it for irrigation, | them, and at the same time, by means of the
or to direct it outo water-wheels, turbines, | toothed rack and ratchet:-wheel 5, drive the
and otbers. for which it would only be neces- | shaft carrying the different slidesand air and
sary to lengthen the tube A to extend above | gas pumps necessary to the good working of
the.level of the water to he raised. Ifit be | the pump or machine for raising water.
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My apparatus or generator does not cause
any shock to the different machines that it

works., Tlhe power is produced and stored

~outside the eylinder exactly as takes place in
the boilers | | |
“mines the to-and-fro movement of the piston.
TFourth, the constant circulation. of the same
water in the machine; and, fifth; the presence
of water in every part of the machine for the
Dbetter utilization of the vacuum. o |

“an ordinary steam-engine where _
‘perform the part of my tubes in which the

- vacuum is produced. = a

- Having now described the nature of my

said invention, and in what manner the same

s to be performed, I declare that my invention
~ is bascd upon the indireet action of an ex-
~ 'plosive mixture updn the piston of an en gine
by means of an intermed iate colamn of water,

which is exhausteéd by the vacuum which the.

‘explosion produces in the generating-tubes. -

~ The characteristic features of the invention
are: First,thesubstitution of theindirect action

“of the exploded mixture for the direct action

- which takes place in ordinary gas-engines,
 Second, the indirect action ot the explosive
~ power upon the piston-rod throngh an inter-
 mediate column of water; on:the surface of '

- Witnesses :

which the mixture of airand gas is.exploded.
Third, the iuflaming of the mixture of air.and
eas in a tube of the receiver separated from
theengine eylinder. Thevacuum prod ncedin

a space separated from the cyiinder deter-

‘The improved machinery for obtaining and
applying -motive . power, .hereinbefore de-

‘scribed, aud illustrated in the accompanying

drawings.

- In testimony’ whereof 1 have signed my
name. to this specification before two sub-

sc._r;i.l;iug.witn-es“scé.; e
- 'E. SHERMAN GOULD..
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