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UNITED STATES

PATENT OFF_ICE.'

JA“\*IES H. IIOUSEMAN OI‘ CONRAD IOWA.

ROTARY ENGINE

SPECIFICATION formmg pa,rt of Letters Pa,tent No 696 047 d&ted Mazrch 25, 1902.

Apphnatmn ﬁled Apul 4, 1901

Sarml No. 54, 359 (No model,)

To all wkom it may concermns

Be it known that I, JaAMEs H. HOUSEMAN -'
a citizen of the Umted States, residing at Con-~

rad, in the county of Grundy and. btate of

Iow&, have invented a newand useful Rotary
Engine, of which the followmﬂ* is a spemﬁca-_

tlon

Thisinvention relates to rotary engines,and
more particularly to the expansion. type of

engines, the object of the invention being to

provide a construction which will have a high
efficiency, wherein the valve mechanism will

be positively and accurately operated; and in
which the direection of rotation ot the piston
may be reversed at will.

A further object of the 1nvent1011 is to. pro-

vide for dlsplacement of the cut-off valve
when the engine is reversed, so that steam
will be admitted at the prOper times in both
directions of movement of the piston. -

seription. -

In the (flra,v‘.flnﬂfsj for mmﬂ a portion of this

specification, and in Whlch like numerals of

reference 1nd1ca,te similar partsin the several

views, Figurel 1s a,perspe‘ctlve view showing
the eomplete engine.- Fig. 2 1s a vertical sec-

tion through the engine, taken in a piane at
Fig. 31s a

right ancrles to the engine-shaft. -
sectmn on line 3 3 of F . 2, with- the revers-
ing-valve in its 1ntermedlate position and the
plston-heads in ahnement therewith; and Ifig.

4is adetail view, on a 131 ﬂ'er seale of the abut-‘

ment of the engine. |
Referring now to the dIaWID‘U‘S the enome
consists of a eylinder 9, havmﬂr a& central oX-
pansion-chamber 6 and the redueed end por-
tions 7 and 8, the heads 9 and 10 of the cyl-
inder ha,vmﬂ' bearings therein to receive the
plstou-shaft 11, these bearings being herein-
alter spemﬁeally described. Upon the shaft

11 is fixed the annular piston 12, the ends of

which enter the reduced end portlons of the
interior of . the cylinder, the ends ¢f the pis-

ton being grooved.peripherally to receive

packing-rings 13, which bear against the in-
ner faces of “the reduced portmns of the cyl-
inder to prevent passage of steam longitudi-
nally:.of and beyond the ends of the plston,
and to properly center the piston in the cyl-
inder triangular blocks 14 are disposed in the

of the piston-heads 19."

1 end por tions of the cylinder and have adjust-
‘ing-screws 15.connected thereto and engaged
-w1th_ threaded perforations in the wall of the

cylinder. Byrotatingthese screws the blocks
aro moved radially of the cylinder, and the
piston, wh ich rests with its ends thereagainst,

1S corresPOHdln oclyadjusted. The expansion-
chamber of the cvlinder has a regular curva-
ture concentrie with the piston, excepting at

‘the upper portion thereof and at one side of

its vertical diameter, where it is flattened, as
shown at 17, to touch the piston. The end
walls of the expansion-chamber, resulting

from the redunection of the diameter of the in-

torior of the cylinder, are beveled, as shown
at 18, to conform to the bevels at the ends
These piston-heads
19 consist of metal blocks slidably disposed
in slots 20, formed longitudinally of the pis-

| ton, and which are held normally and yield-
Other objects and advantages of the inven- |

tion will be apparent tmm the followmn* de-

ably pm;ected by means of the leat-springs

21, disposed in the slots and bearing against

the bottoms of the slots and the under sides
of the blocks, so that the outer edges of the
heads are 'held against the inner smfaee of
the cylinder, the beveled formation of the

heads and the ends of the expansion-chamber

insuring a close fit between the contacting
faces as they may wear away. Y henthe pis-
ton in its rotation brings a hea,d thereof to the

flattened portion of the expansion-chamber,
‘this flattened portion acts to press the head
‘inwardly, and when the head is carried be-

vond the flattened portion it movesoutwardly,
this inward and outward movement being, of

‘course, gradual, and as the flattened portion
| touches the piston it is here that the abut-

ment of the engine is located.

‘The abutment of the engine is shown ab 22
and consists-of a plate or block which is slid-
ably mounted in the groove ‘73 formed lon-
gitudinally of a plug or core 24 ‘which is dis-
posed centrally in a cylindrical chamber 251n
the chest 26 of the engine, and leading around

the plug or core from the upper side thereof.
to opposite sides of the abutment and through

the wall of the expansion-chamber are the tWo
steam passages or ports 28 and 29, which form
the inlet and outlet ports of the eylmder 1n-
terchangeably. Thus if steam be admitted
through port 29 it willenter between the abut-

| ment and the piston-heads sucecessively to ro-
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1 of the piston it would result in admitting 75
| steam in advance of each head when theen-
gine was reversed. To preventthis,thegear =

.............. | 46 1s mounted loosely upon the spindle of the o f

therein, in whieh is disposed a spline or pin 80

______________ p | | 43, which permits of limited movement rota-

o respect to the valve, and the heads of the

shaft 45 on the end of the cylinder, and which

65 in turn meshes with a gear 46 on the protrud-

ing end of the spindle of the cut-off valve,

the several gears being of equal diameters, |

—

the recess,

the recess in'which it is disposed has par-
allel sides, the greatest width of the abut-
ment being somewhat greater than that of
Thus, as shown in the drawings,

o . outer face of the plug-valve there are formed for operating it. . - - | o
... two steam-channels 35 and 36, which extend | = In order that the engine may be started
A 30 part way around the plug and are so disposed | should it stop at any time when the cut-off = =
SRR - that when the port 34 is in registration with | valve is closed, a by-pass 51is formed around = -
R port 23 passage 36 is in communication with | the eut-off valve and is provided with a valve -
. port 29 to permit of passage of steam through | 52 for opening and closing it, the stem of the 100
... . the passage or channel to port 29 and thence | valve being passed through a stuffing-box53 =
- 35 to the expansion-chamber of the cylinder. | and having a lever 54 for operating it. o
~ When the valve is rocked to the opposite po- | The bearings for the piston-shaft include
sitlon to communicate port 34 with port 29, | each a bushing 55, which is screwed into an
then passage or channel 35 is in communica- opening 56 in a head of the cylinder and the 103
tion with port 28 to permit of passage of steawn | inner surface or bore of which is tapered in
through the latter to the cylinder at the op- | the direction of the outer end of the bushing,
posite side of the abutment from port 29. the inner end of the bushing being partly
Connected with the steam-chest is a sup- | closed by a washer 57, which encircles the
ply-pipe 38, and between its point of commu- | shaft and bears against the end of the piston. 110
nication and the chamber 31 is a passage 39, | In the bushing are disposed frusto-conical
which includes an annular chamber 40, in | rollers in contact with the inner face of the
which is disposed a rotatable plug cut-off | bushing and with the shaft, and against the
valve 41, having a port 42 therethrough and | outer minor ends of the rollers is disposed a
which when in one position connects the pas- | washer 58. A stufling-plug 59 is serewed into 115
sage-sections at opposite sides thereof, while | the end of the bushing, and between it and
at other times it cuts off communication be- | the outer washer is disposed stuffing mate-
tween these two sections of the passage. As | rial 60. - |
the port 42 is formed diametrically through With this construction it will be seen that
the valve, the sections of the passage are of | there is provided a simple and durable en- 120
course broughtintocommunication twice dur- | gine the parts of which are efficiently packed,
ing each complete rotation of the valve, and | while the direction of rotation of the piston
the steam through the passage is cut off and | may be reversed at will. .
turned on an equal number of times to cor- In practice modifications of the specific
.respond to the number of piston-heads car- | construction shown may be made and any 125
ried by the piston. To rotate the cut-off | suitable materials and proportions may be
valve at the same speed with the piston, so | used for the various parts without departing
that steam may be admitted at the proper | from the spirit of the invention.
times, the engine-shaft is provided with a | It will be noted that the abutment is ta-
gear 43, meshing with a gear 44 on a stub- pered from its upper edge downwardly, while 130
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the steam-pressure against one side of the
abutment acts to tllt it, so that one lower

~ edge impinges against the piston, the steam-

IO

20

pressure against “the. upper face of the abut-

ment a,ctlnn* to hold it snugly down against
the piston.. When the direction of rotation
1s reversed in the manner above described,
the steam-pressure moves the abutment to
the other side of the recess and tllts 16 oppo-

sitely, as will be understood.

What is claimed 18—

- 1. Inarotaryengine, the eombmatlonwwh'
a cylinder including a central expansion-

chamber and reduced end portions, a piston
in the cylinder and having its ends disposed

in the reduced portions of the cylinder, said |

piston havinglongitudinalslotstherein,heads

slidably mounted in the slots and hfwmn"'
means for holding them yieldably pro;leeted-

and in contact with the periphery and end
walls of the expansion-chamber, means for

moving the heads into the pist'on', a chamber

- opening at one side into the cylinder, a plug

~ disposed centrallyin the chamber and spaced
from the walls thereof to form ports leading
to the cylinder, an abutment in the plug and |

o

35

entering the cylinder at' a point between the
ports, a valve-seat in the upper side of the
plug, a steam-supply, a valve in the seat for

communicating the ports alternately with the-
steam-supply, a steam-exhaust, said valve be-

ing adapted to communicate the. ports with

the exhaust alternately with their commum—-
valve

cation with- the supply, and a cut-of
for the steam- f;upply operably connected with

- the piston.

40

45

2. A rotary engine comprising 9 cyhnder
having a piston rotatably mounted therein, a

chest for the cylinder, a chamber commum-_'

cating with the chest and cylinder, a plug in
the ehambel and separated from the walls

thereof to form steam-ports leading from the
chest to the cylinder at-an abutment in-the"

plug between the ports, a hollow oscillatory
plug-valve disposed 1n the chest and having
a port opening thereinto and adapted for reg-
istration with the ports interchangeably, to
communicate them with-the interior of the

plug, an exhaust-pipe with which the plug-

§o valve-communicates, said valve having also

peripheral channels communicating with the |

stuf

S

chest and adapted for registration with their

respective portsinterchangeably with the reg:-
istration of the port in the plug-valve there-
with, a steam-supply leading to the chest and

- a cut off valve between the supply and the

plug-valve and operably connected w1th the
piston.

55

3. In arotaryengine, the combmatwn with -

a cylinder and its piston, of an abutment, a

1 socket in which said abutment is guided, smd |
abutment having a widened base about equal

to the width of the socket and converging

side walls so digposed with respect to the'

socket-walls that the abutment, under pres-
sure of the steam, will present a shar p edge or
corner for contact with the periphery of the

piston in both d1rect10ns of movement of thef

engine.
I A rotary engine comprising a eylinder

60

70

having a piston- thelem and provided with

heads an abutment in the cylinder, a steam-

chest havmﬂ* ports leading to the cylinder at

opposite sides of the a,butment an exhaust, a
valve forcommunicating the ports altemately
and interchangeably w1th the chest and the
exhaust, a steam-inlet for the chest, a cut-off

valve between the steam-inlet and therevers-
ing-valve and having a spindle, a gear-wheel

mounted loosely upon the Spmdle and hav-
inga seﬂmentally—reeessed portionfitting over
a splme or pin on said spindle, and gearing

connectlng said gear-wheels to the main sha,ft |

of the engine, substantlally as spectiied.

5.-In arotary engine, the combination with

a cylinder h&vmw openings in its ends, of
bushings en ﬂ'a,ﬂ'ed with the openings and hav-

ing thelr bores tapered outwardly, a piston
in “the cylinder and having a shaft disposed
‘through the bughings, frusto conical rollers

dlsposed between the shaft and bushings, and

posed therebetween.
In testimony that 1 claim the foregoing as

the presence of two witnesses. |
- AMES H. IIOD SEMAN

Witnesses:
JouN MorrOW, Jr.,
J. T'. HOUSEMAN.

ing-glands engaged with the bushmgq,’
said glands and rollers hd,vmﬂ‘ Wa,shels dis-
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my own I have hereto affixed my signature in |
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