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~ To all whom it may concern:

Beit known that I, Lour KESSLER, a citizen

of Germany, and aresident of Des Moines, in

the county of Polk and State of Iowa, havein-
vented a Hydropneumatic Steam- Dngme of
which the following is a specification.

My object is to produce an effective upward

- stroke of a piston by means of steam-pressure,
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an effective downward stroke by means of at-
mospherie pressure to overcome the dead-cen-
ter of a crank-shaft, and to reduce the mini-
mum of fuel and heab and increase the ma,m-?

mum of power in an engine of any given size,
-as required to reduce the cost of operating ma-
chines of dlffelent kinds for dlﬁ"erent pur-

poses.
My invention consists in the constructlon

“and combination of a boiler, a furnace, a cyl-

inder, a float, a piston, a driving-shaft, a con-
denser, and a pump, as hereinafter set forth,
pomted out in my claim,and illustrated in Bhe

- accompanying dramngs in which—
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Figure 1 1is a side view of the engine sup-
ported upon posts fixed toa portable base.
Fig. 2 1s an enlarged view of the top portion
of the engine, taken from a point of view at
right angles to the point from which Fig. 1 is
taken. I'ig. 3 is a vertical sectional view of

‘the boiler and cylinder, showing the relative

positions of the piston and the float. Fig. 4
1s a top view of the piston, through which a
rod connected WIth the float 18 extended and
operated.

Aisa vertical bmler closed at its bottom

‘and open at 1ts top and prm ided with an educe-

tlon-tube and stop-cock near 1ts bottom.

40

A® represents a furnace, preferably one

‘adapted for burning gas, 011 or any kind of

volatile finid. |
A’ is an open-ended cylmder Corr eSpondmg

~ 1n diameter with the boiler, to the top of which
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1t 18 fixed 1n concentric posibion

A* is.a condenser inclosing the cylinder A’
The ends of the econdenser h&ve circalar open-
ings coinciding with the open ends of the boiler
fmd cylmder

A’ 18 a float, plefelably an air- tight sheet-
metal cylmder not quite as large in diameter

as the boiler, inclosed within the boiler in such |

a manner that steam generated in the bottom

fcétid in'to the eylinder A? to operate a piston,
B, 1n that e¢ylinder,and also 1n such a manner

that it will elevate the float to make asupple-
mentary stroke that will carry the crank of a 55

‘driving-shaft past the dead-center of its orbit.

B? is a shaft that has a crank at its center
sapported upon bearers B’, that are fixed on

top of the condenser by means of bolts, or in

any suitable way. | 6o
Btis ayoke hinged to the center of the erank
at the center of the shaft B? at its closed end,

“and to the top of the piston B at the lower ends

of its branches in such a manner that the yoke .
will perform the function of a rod or beaw for 65
transinitting power and motion from the pis-
ton to the crank of the driving-shaft. |

C C are balance-wheels fixed to the ends of
the driving-shaft B*

' is a belt-wheel formed on or fixed to one 70
of the balance-wheels to transmit power from

‘the engine to operate machinery.

d 1s-a rock-shaft 1n bearings formed in or
fixed to the frames or bearers B’, to extend

horizontally and parallel with the driving- 75

shaft B

d’ is an arm detachably fixed to the end of
the rock-shaft and connected with the belt-
wheel C? and the driving-shaft by means of a
rod or bar, d", as clearly shown in Fig. 1. 80

d’”’ is an arm detachably fixed to the eentral
portion of the rock-shaft and connected with
a jointed rod, f, that is fixed to the top and
center of the float A’ aud extended up through
the center of the plston B ‘in such a manner 8j
that when the float rises it will impart force
to the rock-shatt, to be transmitted therefrom
to the driving-shaﬁz at the instant that the pis-
ton B has completedits upward stroke and the
crank of the shaft B* is at the dead-center of go
its orbit, so that the npward steam-pressure
upon the tloat is applied at the proper time
required to force the erank Ppastthe dead-center
before a vacuum occurs in the eylinder and
the pistonis forced downward by atmOSpherlc 05
pressure. |
¢ isapump fixed on top of the base-plate
that supports the condenser as shown in Fig.

‘2. The Jomted rod ¢, th&b extends up flOlIl.

the pluanger ¢” in the pump-cylinder, is con- 100
nected with a wrist-pin on the end of the hub

of the boiler will rise ar ound the float and as- | of the balance-wheel C° In such a manner that
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the pump will be operated simultaneously with |

the driving-shaft B’ to force water through the
condenser A* continuously while the engineis
1n motion.

h 18 an induction-tube through which cold
water 18 drawn from a reservoir into the an-
nular chamber of the condenser A, that sur-
rounds the steam-cylinder A%,

A" 18 an induction tube at the opposite side
and top portion of the condenser, through
which the water is conveyed from the con-
denser into the lower end of the pump-cylin-
der, to be discharged from a tube, A", at the
top of the pump and returned to the well or
reservoir from whence it was drawn or. con-
veyed to any place desired. Cold water is
thus circulated in the condenser by the auto-
matic action of the pump to condense the steam
in the cylinder A? at the instant the piston B
has made its upward stroke, as required, to
create a vacuum I1n the cylinder, so that the
outside pressure of the atmosphere will be

368,952

the driving-shaft with which the pistoniscon- 6o

nected, and as the volume of stcam and 1ts ex-
pansion increases at the bottom of the boiler
the float therein is also pressed up into the

cylinder to suppiement the upward stroke of

the piston and to force the crank of the driv- 65

ing-shaft past the dead-center of its orbit, which
occurs when the crank is in a perpendicular
position. Thesame upward motion of the float
creates an annular chamber in the eylinder and
retains the steam in the eylinder contiguous to
the cold water in the condenser to facilitate
condensation and the return of the water and
the float to the bottom of the boiler.
densation is thus effected, a vacuum is ereated
in the eylinder and the piston is forced down
by the atmospheric pressure on 1ts top, as re-
quired, to produce an effective. downward
stroke to carry the crank of the driving-shaft
downward to complete the revolution of the
shaft and start a second revolution. At each
revolution thus effected the plunger in the

utilized in pressing the piston down and mak- t pump-cylinder is operated by means of the
ing an effective stroke and pull upon the crank | jointed rod that is connected with the wrist-

of the driving -shaft B-.

pin on the end of the hub of one of the balance-

I 18 a tube connected with the top of the | wheels, as required, to keep cold water circu-

pump-cylinder g and the central portion of the

steam-cylinder A’ in such a manner that when |

the tube A" i1s closed by means of a valve, 4,
water can be drawn from the condenser and
forced into the cylinder and under the piston

to fall into the bottom of the boiler.

k 1s an air-chamber on top of the pump that
facilitates the motion of the water.

m represents a valve by means of which com-
munication is cut off between the pump and
the boiler. ,

r 18 a valve by means of which the induec-
tion-tube % 18 opened and closed, as required,
to regulate the flow of water into the con-
denser. |

In the practical use of my engine thus con-

structed 1 open the stop-cock near the bottom |

of the boiler and then operate the pump by
hand, or in any suitable way, to draw water
into the condenser, and then force a small

quantity from the condenser into the boiler

until it begins to flow out of the open cock at
the bottom of the boiler. The quantity of wa-
ter admitted to the boileris thus restricted. 1
then cease pumping and close the valve m and
open the valvei. 1nextlight the gas or other
fuel used in the furnace, and heat the boiler
and water therein to produce steam. The
small quantity of water in the boiler.is quickly
converted into steam, that rises around the
float in the boiler and presses the piston to the
top of the cylinder, as required, to make an

effective upward stroke to turn the crank of |

1

lating through the condenser.

I am aware that a boiler surrounded at its
upper portion by a condenser has had a pis-
ton operated in its top portion and a float or

| piston having closed ends in its lower portion
| in a similar manner; but my complete engine

having a pump and pump operating mechan-
ism to circulate water in the condenser and
feed it into the boiler, in concert with the
movements of the piston and float, is novel
and advantageous.

I claim as my invention—

A hydropneumatic niotor or engine com-
posed of the following elements,to wit: a boiler
having an open top and a closed bottom, a fur-
nace under the boiler, an open-ended cylinder
fixed on top of the boiler, a horizontal driv-
ing-shaft supported above the cylinder, a pis-
ton in the cylinder connected with the said
driving-shaft by means of a rock-shaft that ex-
tends parallel with the driving-shatt and a
jointed rod that extends from the top of the
float through said piston, a condenser sur-
rounding said cylinder, and a pump connected
with said condenser, ¢ylinder, and boiler by
means of tubes and connected with said driv-
ing-shaft by means of a jointed rod and crank,
to operate in the manner set forth.

LOUI KESSLER.

YWitnesses:
. HARBACH,
THOMAS G. ORWIG.
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