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To all whom it may concern: o

Be it known that I, Groree C. Hargr, a
citizen of the United States, residing. at
Kansas City, in the county of Jackson and
State of Missouri, have invented certain new
and useful Improvements in Compound Ro-
tary Engines; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

My invention relates to a compound ro-
tary engine. )

It has been my aim to construct a simple,
efficient and economical rotary or turbine
engine of the compound type,—that isto say,

of the type in which the steam is used suc-,

cessively and expansively in a series of cyl-
inders, the capacities of which increase from
the one nearest the main intake port of the
engine to the one adjacent to the exhaust
thereof.

Other objects of my invention are to de-
crease friction and the consequent wear
upon the parts and to also greatly reduce
the cost of constructing the engine, as well
as the expense of operating it.

A further object is to simplify the con-
struction of the pistons.

Another object is to dispense with all
valves and other small parts which are apt
to get out of order, thereby impairing the
efficiency of the engine.

Further objects will become apparent
from the following description.

In carrying out my invention, I arrange
the shaft of the engine in vertical position
extending through a series of housings erect-
ed one upon another in the form of a pyra-
mid, said housings decreasing in diameter
as they approach the top of the pyramid.
Within the respective housings and rigidly
secured to the shaft are a series of rotary
pistons or runners which have ratchet-
shaped teeth or abutments on their periph-
eries. A dome-shaped steam chest is super-
posed upon the uppermost housing and is
adapted to receive the steam at the initial
boiler pressure. Iach housing has ports
opening upon the rigid abutments on the
periphery of the piston which it incloses.
After acting upon each piston, the steam
passes down and acts upon the next lower
one until it finally reaches a chamber
formed below the bottom housing and which
is provided with an exhaust port. Suitable

packing is placed around the shaft or piston
rod where it passes through each housing
and through the steam chest in order to pre-
vent the escape of the steam from the latter
or from one housing to another except via
the ports which open upon the peripheries
of the pistons.

The invention also consists in the features
of construction and combinations of parts
hereinafter described, illustrated in the ac-
companying drawings, and specified in the
appended claims.

In the accompanying drawings: Figure 1
is a central vertical section of an engine con-
structed in accordance with my invention,
and Fig. 2 is a horizontal section on the line
x—w of Fig. 1 showing the formation of the
periphery of the pistons.

Referring more particularly to the draw-
ings, 1 designates the foundation or bottom
casting of the engine which supports the sev-
eral housings 2 detachably secured upon one
another by bolts 8 or other suitable fasten-
ing means. The chamber 4, leading to the
exhaust port 5, is preferably formed on the
foundation 1, as illustrated, and said ex-
haust port is preferably arranged in vertical
alinement with the shaft or piston rod 6.
Said shaft is supported in an inverted thim-
ble 7 adjustably mounted upon a stationary
bridge 8. The thimble preferably has screw-
threaded connection with the bridge, where-
by the former may be readily turned for ad-
justing the shaft, as may be desired.

The steam chest 9, mounted upon the up-
permost one of the housings, is provided
with an inlet port 10. Packing 11 is placed
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around the shaft where it passes through each '

of the housings, said packing being retained
in place by plugs 12. The fop housing has
a tubular extension 13 reaching up into the
neck 14 of the chest, and the plug which re-
tains the packing at that point is screwed
into said neck, instead of into the housing,
as is the case with the other plugs.

Each of the housings is provided with a
central circular raised portion partition 15,
forming a recess below it, in which is fitted
one of the pistons or runmers 16. In the
sides of said raised portions,there are a suit-
able number of ports 17 opening at their in-
ner ends upon the ratchet-shaped abutments
18 on the periphery of said piston. Each of
said ports extends substantially tangentially
to the piston so as to direct the full impact
of the steam against the radial faces 19 of
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the abutments. Tubular nozzles 20 are in-
serted in the ports 17 and extend some dis-
tance beyond them for the purpose of con-
centrating the jets of steam passing through
the polts, whereby said steam is rendered
more efficient for turning the pistons. As
Hlustrated, the pistons are rigidly secured to
the shaft by pins 21.

The path of the steam from the time it
enters the chest 9, through its port 10, until
it escapes thr0u<>h the exhatst port 5, is in-
dicated by arrows. The full pressure of
steam is directed against the uppermost one
of the rotary pistons via the ports 17 in the
topmost housing. In passing through each
succeeding one "ot the lower housmos the
steam is allowed to expand to a élewter de-
gree ab each step, its final energy being ex-
pended upon the lowest piston or runner.
A pulley 22 may be mounted upon the upper
projecting end of the shait for transmitting
the power generated by the engine.

I claim:

1. In a compound rotary engine, the com-
bination, with a shaft, a series of housings
of gradually increasing capacities from one
end to the other, said housings being con-
nected together and arranged concentrically
of the shaft, partitions e\tendlno to the
shaft and sepamtmd the housings, said par-
titions having circular recesses formed there-
in, packing between said partitions and the
shaft, a series of pistons fast on said shaft,
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one of said pistons being arranged in each
of said recesses, and abutments formed on
the periphery of the pistons and presented
to the annular walls of said recesses, which
are provided with ports opening upon said
abutments for the purpose specitied.

2. In a compound rotary engine, the com-
bination, with a wvertical shaft, a series of
housings of gradually increasing capacities
from one end to the other, said housings be-
ing connected together and arranged con-
centrically to the shaft, a series of pistons
fast on said shaft, one of said pistons being
arranged in each of said housings, abut-
ments on the peripheries of said pistons, a
steam chest arranged externally of the
smallest housing and having a neck arranged
concentrically of the shaft, each of said
housings having ports opening upon the
peripheries of the respective pistons, pack-
g around the shafts at the points where it
passes through said housings, a sleeve on the
smallest housing extending into the neck of
the steam chest, and plugs securing said
packing, one of said plugs being secured in
the neck of the steam chest and the other
plugs in the larger housings.

In testimony whereof, I affix my signa-
ture, in presence of two witnesses.

GEORGE CONSIDER HALE.

Witnesses:

0. C. WinsNer,
M. H. Botrrom.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,

Washington,

D. ¢.”
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