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To all whom it may concern:

BeitknownthatI, ErNEsT A. HORNBOSTEL,
Jr., a citizen of the United States, residing at
Des Moines, in the county of Polk and State
of lowa, have invented a new and useful Gov-
ernor for Hydropneumatic Engines, of which
the following is a specification.

My invention relates to the hydropneumatic
engine for which United States Letters Patent
No. 368,952 were granted August 30, 1887:
and 1t consists in the construction and appli-
cation of a governor with a rotatable crank-
shaft, a rock-shaft, a piston, and a float to
regulate the reciprocating motions of the pis-
ton in the cylinder and the float in the boiler.,
as hereinafter set forth, pointed out in my
claims, and illustrated in the accompanying
drawings, in which—

Higure 1 is a side elevation that shows the
relative positions of the different parts of the
governor that are combined with each other
on one of the balance-wheels. TFig. 2isaview
taken.at right angles to-Fig. 1 and shows the
connectlon of the governor with the crank-
shaft, the rock-shaft, the piston, and the float
Fig. 3 is a top
view showing a part of one of the balance-
Fig. 4 is an enlarged
sectional view that shows the manner of con-
necting an evener with the rotatable shaftand
the two weighted levers of the governor.

The numeral 10 designates the float, 11 the
boiler, 12 the ¢ylinder, and 13 the condenser
that incloses the cylinder, jointly fixed on top
of the base-plate 14. A plate 15 is fixed on
top of the condenser and cylinder, as required
to close the annular space between the cylin-
der and condenser and to support the operative
mechanism mounted on top of them.

Bearings 16 and 17, fixed on top of the plate
15, support a crank-shaft 18, that has balance-
wheels 19 onitsends. A yoke 20 is pivotally

connected with the crank 21 at the center of.

the shaft 18 and extends down into the cylin-
der 12, to be connected with a piston in the
cylinder, but not shown.

A rock-shaft 22 is mounted in branches 23,
that extend horizontally from the bearers 16
and 17, and an arm 24 extends from the cen-
ter of the rock-shaft and is pivotally connect-

ed with a jointed stem 25, that extends down

through the cylinder and is connected with

the top of the float 10, as required to recip-
rocate the float in the boiler 11.
extends from the end of the rock-shaft 22 and
13 connected with one end of the evener 28 by
a link 23%. . .

Curved levers 26 and 27 are fulcrumed to
spokes of one of the balance-wheels 19 to ex-
tend in reverse ways relative to each other
and the axis of the wheel, and each isprovided
with a weight on the end of its long arm.
An evener 28 is pivotally connected with the
hub of the wheel 19 and the crank-shaft 18, as
shown in Fig. 4, or in any suitable way in
such a manner that the evener can vibrate
when the shaft rotates.

one end of the evener 28 by means of a link
29, and each lever is normally retained in po-
sition, as shown in Fig. 1, by a spring 30, fixed

to the balance-wheel and to the short arm of
An aperture in the center of the

the lever. _
evener 28 admits the end of the hub of the
wheel 19, and a ring plate 31, fitted and fixed
against the outside face of the hub of the
wheel, aids in keeping the evener in place, as
required to retain the center of motion of the
evener concentric with the axisof the shaft 18.

In practical operation the long arms of the
welghted levers 26 and 27 will move outward,
as required to maintain a uniform velocity of
the crank-shaft 18, a regular vibratory motion
of the rock-shaft 22, and steady reciprocating
motions of the piston in the cylinder and the
float in the boiler, as required to transmit
power and motion from the engine to extra-
neous machinery when connected with a band-
wheel 82 on the end of the shaft 18.

The main object of the invention consists in

keeping the piston and the float from varying

In motion relative to each other—in other
words, one going faster than the other in the
varying speed of the engine. The action of

| the governor is direct and simultaneous upon
the piston and the float and uniform in speed,

regardless of the speed of the engine.
Having thus desecribed the purpose, con-

struction, application, and operation of my

invention, its practical utility will. be readily

An arm 92923

The short arm of
each of said levers is pivotally connected with
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understood by persons familiar with the art to
which it pertains. |
What I claim as new, and desire to secure

by Letters Patent, is—
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1. In a hydropneumatic engine containing
a reciprocating piston and also a reciprocat-

ing float, a rotatable crank-shaft, a balance-
wheel on one end portion of the shaft, two le-

vers fulcrumed to the balance-wheel to pro-
ject in reverse ways relative to each other and

the.axis of the shaft, weights on the ends of

the long arms of the levers, an evener pivot-
ally connected with the hub of the balance-
wheel to vibrate concentrically with the axis
of the shaft, links connecting the ends of the
evener with the short arms of the levers and
means for normally retaining the weights on
the ends of the long arms of the levers at the
central portion of the wheel, a rock-shaft in
parallel position with the crank-shatt, an arm

extended from the end of the rock-shaft, a
link pivotally connected with said arm and

with one end of said evener, an arm at the
center of the rock-shaft and a stem pivotally
connected with said arm and with the float,
arranged and combined to operate in the man-
ner set forth for the purposes stated.

9. In a hydropneumatic engine contalning
a reciprocating piston and also a reciprocat-
ing float, a governor comprising a wheel on

the end of a rotatable shaft having a crank at

its center, an evener pivotally connected with
the hub of the wheel to rotate concentrically
with the shaft upon which the wheel 1s mount-

ed, two levers provided with weights. on the

ends of their long arms fulerumed to the wheel,
links connecting the short arms of the levers
with the ends of the evener, springs connect-
ed with the wheel and the short arms of the
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levers, a rock-shaft in parallel position with
the rotatable shaft, a yoke pivotally connect-
ed with the crank of the rotatable shaft and
a piston in a cylinder, an arm on the rock-
shaft, a link connecting the said arm with one
end of said evener and an arm at the center of

the rock-shaft pivotally connected with the

float by means of a stem, arranged and com-
bined to operate in thé manner set forth for

the purposes stated.

3. A hydropneumatic engine comprising &
cylinder, a piston in the cylinder, a rotatable
crank-shaft, connected with the piston, a boiler
connected with the cylinder, a float in the
boiler, a balance-wheel on one end portion of

the shaft, two levers fulerumed to the bal-

ance-wheel to project in reverse ways relative
to each other and the axis of the shaft, weights
on the ends of the long arms of the levers, an
evener pivotally connected with the hub of the
wheel to vibrate concentrically with the axis
of the shaft, links connecting the ends of the
evener with the short arms of the levers and
means for normally retaining the weights on
the ends of the long arms of the levers at the
central portion of the wheel, a rock-shaft in-
parallel position with the crank-shaft, an arm
extended from the end of the rock-shaft, a link
pivotally connected with said arm and with
one end of said evener, an arm at the center
of the rock-shaft and a stem pivotally con-
nected with said arm and with the float, ar-
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ranged and combined to operate in the man-
ner set forth for the purposes stated.

ERNEST A. HORNBOSTEL, J=r.

Witnesses:
K. K. Kerrer,
Tromas Gr. ORWIG.
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