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To all whom it may concern :

Be it known that I, FELIX ALEXANDRE
TESTUD DE BEAUREGARD, of Paris, France,
engineer, have invented Improvements in Va-
por or Gas Engines, of which the following is a

. specification:

The objeet of thisinvention is the utilization
without intermediate mechanism of the expan-
sive force of gases and vapors.

Attempts have already been made to utilize
the live force of a steam-jet, to occasion, for
example, the propulsion of a vessel; but, by
reason of an immediate condensation arising
from the direct contact of the vapor with the
water, no benefit was derived either from the
weight, the pressure, or the expansion of the
vapor. ’

By my invention all the properties of the
vapor are utilized.

To obtain this result I eause the vapor to
act upon the water, which plays the part of
piston, and the steam I employ at high tem-
perature or superheated. In addition, to
avoid as much as possible condensation from
contact with the walls, and from direct con-
tact with the water which constitutes the pis-
ton, I interpose-an isolating-screen between
the vapor and the water to be repelled. This
screen must comply with the following condi-
tions: it must be elastie to follow the fluctua-
tions of theliquid; it must be less dense than
the water, so-as not to mix with it; and it
must be unalterable by the steam at high tem-
perature. :

Fatty bodies comply with all these condi-
tions. I further augment theirisolating prop-
erties by mixing them with cork-dust.

This isolating-screen may be equally well
formed of rigid oak madriers, perforated, upon
which is extended a layer of cork-dust, form-
ing an isolating-cushion. A thin lamina of
air prevents the cork-dust being affected by
the influence of the high temperature of the
superheated steam.

My invention is susceptible of several appli-
cations. It may be utilized, first, to produce
directly the propulsion of vessels without en-
gines, wheels, or screws; secondly, to consti-
tute suction and force pumps for drainings,

irrigations, fires, for ships’ pumps, and for air-
pumps, either vacuumor compression; thirdly,
to replace ordinary steam-engines and trans-
port power to great distances.

Figure 1 is a vertical section of two re-
ceivers conpled or joined together. Tig. 2 is
a horizontal section.

These vessels or receivers A and B, formed
of sheet or cast iron, are lined interiorly with
oak walls a, to prevent loss or waste of heat.
In each of the said receivers is a movable iso-
lating-screen, formed of rigid floats d, of oak,
pierced or perforated to permit the passage
of the air interposed between the steam and
the cork-dust ¢, which forms an isolating-dia-
phragm between the cold water and the steam
at high temperature.

d, Fig.1, represents the lamina of air, which
is incessantly renewed. This diaphragm is
represented in detail at Fig. 3 upon a larger
scale. As seen, the floats b carry upon their
peripheries a ring of leather or other flexible
and elastic material destined to form against
the walls a completely hermetic joint.

Each of the receivers A and B communi-
cates at top and bottom by conduits e with
the eylinders C D, in which are metallic coun-
ter-weights 1, 2, 3, and 4. By reason of the
difference of density of the mediums these
counter-weights rise and fall, and communicate
their movement to the rods E T G H. These
rods are joined together two and two by the
levers I-and J.

Suppose that the water is repelled or driven
down .in the receiver A by the forced move-
ment of the diaphragm, and sucked or drawn
up in the receiver B by the upward move-
ment of the diaphragm, caused by the vacuum
above it, produced as hereinafter described,
the counter-weights 3 and 4, jointly with the
balance or lever J, become equilibrated in
theliquid. Theresultis,that when oneof themn
becomes uncovered by the descent of the water
in its corresponding receiver, it acts upon the
balance with the force of its weight.

The water pressed by the steam descends
in this receiver till the moment when the coun-
ter-weight 3 becomes uncovered and produces
its action upon the balance J, which, oseillat-
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ing upon its axis, comnunicates its movement
to the rods G and H. 'The rod H'acts then
upon a slide-valve, which permits: the escape
of the steain, which still presses in the receiver
A, while the rod G acts upon another slide to
admit steam into the receiver B. This receiver
is' being filled while the receiver A iis being
emptied. | Thie irniverse stage then.commences.
The liquid is repelled or driven down ini the
receiver: B, and sucked ior idrawni upi in: A,
This! suction is due ! to the vacunm resnlting
from the condensation of the steam, the ex:
haust, of course, closed after the escape of the
steam, which may be facilitated or entirely pro-
dluced without exhaust by an injection of | wa-
ter produced by a special apparatus.

The steam iin the receiver B 'acts with all
its pressure antil tlie: counter-weight 4, disen:
gaged from the liquid, impartsi to the balance
or lever J! a movement ot oscillation |inverse
to that which /it had received from the  coun-
ter-weight 3. ' At this momentithe rod G has
moved the slide' and ‘closed the:introduction
of steam, the expansion takes place, and as
soon as the liquid, iin descending, uncovers
the eounter: weighti 1, the effects above de-
scribed recommenceiin the iinverse! direetion.
The balance 1, drawn by thisicounter:weight 1,
oscillates apon its axis, the rod Flacts upun
the escape/valvié in the receiver B, while tlie
rod El opens the! induction - valve!in ithe re-
ceiver A, so that the counter-weight 2 closes
in its/turn this slide to produce expansion.

The degree of expansion; may be varied jat
will.i | For this purpose it will be safticient to

unserew the nuts which: fasten the rods E and:

Gtothelevers,and tolower or raise these rods,
whichare joined tothe counter-weights 2 and 4.

I proceed to describe some of the applica-
tions of which my invention is susceptible.

Fig. 4 shows its application to the pro-
pulsion of ships. I arrange two coupled or
united receivers, A and B, which suck at the
fore part of the vessel, while they repel at the
rear.

By opening at will the steam - induction
cock the power of the apparatus is varied
gradually, which enables the apeed to be va-
ried, as required,

By this invention the manipulations are
much simplified. | By admitting the water and
directing it in a suitable manner, the different
movements from ¢ starboard” to ¢ port,” and
for tacking about, may be effected with the
greatest rapidity.

It willi be seen that theapparatusdescribed
and shown with reference to Figs.1 and 2may
be utilized as a pump:

Figs. 5 and 6 show the application: of ithe
invention to the transmission of motive foree
at great distances vertically from the bottom
of 'a mine-shaft; and 'horizontally to: amotor
at a distance. | In all cases: it is sufficient to
establish ' between 'the apparatus (single or
double): placed at O and the hydrauhc ma-
chine M a double line of plpes for the forward
and ireturn movement of the water: succes-
sively drawn or sucked and repelled by the
receiver of the apparatus.

I claim as my invention——

The combination of one or more cylinders,
A B, constructed to receive steamatione end,
and receive and discharge water at the other,
combined with a diaphragm ec¢onstructed to

move freely in said cylinder and separate the

steam from the water, the eylinders C D, com-
municating at each end ' with corresponding
ends of thecylinders A'B and counter-weights
in  said: cylinders €D, those of one | cylinder
connected by levers with ithose of the other,
and ioperating in their respective mediums as
the power ito open and elose the valves of ithe
cylinders A 1B, substantially as describeil.

In testimony whereof I have signed my
name to this specification before two sub-
scribing witnesses.,

FX. TESTUD DE BEAUREGARD.

Witnesses:

ARMENGAUD, Jenne,
Ront. M. HOOPER.
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