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To «ll whom 6 nay concer:

Beit known that I, JOHN PUTMAN, & c¢itizen
of the United Sta,tes residing at Lovmﬂ‘ton
in the county of Mmﬂtme and State of Illi-

nois, haveinvented a new and useful Rotary:

Engine, of which the following is a specifica-
tion. |

This invention relates to certain improve-
ments in rotary engines, and has for its ob-
ject to construet an 1mproved form of engine
in which the steam is automatically cut off to

a greater or less extent as the speed of the en-

gine increases.

A farther object of the invention is to pro-
vide an improved form of double-cylinder ro-
tary enginein which the movable piston-abut-
ments are arranged at approximately right
angles to each other in the two cylinders in
order to better equalize the pressure of steam
on the abufments.

A still farther object of the invention is to
provide an improved form of sliding abut-
ment having movable contact-faces For en-
gaging the inner curved wall of the c¢ylinder
andso constructed as to permit of adjustment
for wear.

A still further object is to provide an im-
proved form of abutment or packing to sepa-
rate the two sides of the eylinder from each
other,

With these and other objects in view the
invention consists in the novel construction
and arrangement of parts hereinafter de-
scribed, illustrated in the accompanying
drawings, and particularly pointed out in
the appended claims.

In the drawings, Figure 1 is a longitudinal
sectional elevation of a rotary engine con-
structed 1n accordance with the invention.
Wig. 2 1s a transverse sectional elevation of
the same on the line 2 2 of Fig. 1. Fig. 3 is
an end elevation of the engine. Iig. 418 4
detaill perspective view of the governing de-
vice for regulating the quantity of steam ad-
mitted to the cylinders at each half-revolu-
tion of its pistons. Figs. 3, 6, and 7 are de-
tail views of the valve mechanism.
a sectional plan view on_the line 8 8 of Fig.
1, illustrating the arrangement of the cylin-
der-abutment or packing-strip. Figs. 9 and

10 are detall perspective views of one of the
sliding piston-abutments.

Fig. 11 1s a sec-

Fig. 8is-

o

| tional elevation of a portion of the engine on
‘the line 11 11 of Fig. 1.

Similar numerals of reference are employed
to indicate corresponding parts throughout
the geveral figures of the drawings.

T'he ¢ylinders 10 and 11 are arranged side
by side, each being approximately circular
in form and provided at one end with a re-
movable head 12, having a circular recess for
the reception of the reduced end portion of
the circular piston - body 14, '"T'wo piston-
bodies are used, one being located in each of

the cylinders, and both are secured to or

formed integral with a shaft 15, having a re-
duced central portion or hub 16, slightly sep-
arating the piston-bodies from each other,
and around this central portion or hub is fit-
ted a two-part casting 19, forming a head for

the adjacent ends of the two cylinders and

55
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being provided with suitable ports or pas-

sages for admitting steam to the cylinders

and permittinﬂ‘ its escape therefrom after

passing through the c¢ylinder.

The two plston-bodws are provided with

diametral slots 20, arranged approximately at

right angles to eaeh ot;her and adapted for the

reception of sliding abutments of the char-
acter shown in Figs. 9 and 10. One abut-
ment is arranged at each cylinder, and each
of said abutments is in the form of a substan-
tially rectangular plate formed in two sections
21 and 22. The section 21 is provided with
a recess in one of its faces forthe reception of
the reduced end 23 of the section 22, and in
the end of said section 25 1s formed an in-
clined slot 24, in which is fitted a sliding

75

80

wedge-block 25, having a flat face engaging

with one wall of the recess in the section 21
of the abutment, while the inclined face en-
cages with the inclined end wall of the slot
24. The sections are so made as to slightly
overlap in order to prevent the passage of
steam, and the construction is such that the
jancture of the two sections of each-abutmenst
is always disposed within the slot in the pis-
ton-body. Inthe wedge-block 25 is a thread-
ed opening adapted for the reception of the
threaded portion of a serew 25, having one
end swiveled in a suitable opening formed in
one wall of the recessed section 21 of the
abutment, the head of the screw being ar-
ranged flush with the outer face of -sald sec-
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tion, so that by the employment of a screw-] 64, which also serves as a support for the

driver or other suitable tool the wedge may

be adjusted in such manner as to lengthen 4

the abutment and compensate for wear. In

‘the outer ends of each abutment are semiceir-

cular recesses 30 for the reception of pack-
ing-strips 31, adapted for contact with the in-
ner curved wall of the eylinder, the faces of
such contact-strips being shaped to conform
to the walls of the cylinder and closely follow-
ing the contour thereof while rocking or os-
cillating in the semicircular supporting-seats
30 in the ends of the abutments. |

In the opposite sides of each piston-body

are annular grooves 32 for the reception of

similarly- sha,ped packing-strips 33, adapted

 forcontact with the cylinder-heads, said pack-
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ing-strips being pressed outwaldly into inti-
mate contact wibh the evlindel - head by
springs 34.
or is formed in two sections to permit the free
passage of the sliding abutments, as will be
readily understood. |

In the two-part central section 19 are two
steam-ports 42 and 43, leading respeetwely,
to the cylinders 10 and 11, the Opemnn‘ of one
of such ports being indicated at 44 in Fig. 2,
and in said'centml portion are two exhausb-
ports, one of which is indicated at 45 in Fig.
2, both ports leading to a common exhaust.

Secured to the central section 1918 a steam--

chest 46, into which steam is admitted through

a port 47, the passage of the steam from this

port to the ports 44 and 43 being governed
by a peculiar form of valve mechanism. The

steam -chest is provided with a removable

head 43, having a chamber 49, from which ex-
tend four ports or passages arranged at an-
gles of ninety degrees from each other, the
upper and lower ports in the same vertical

plane leading through the port 42 to the eyl-

inder 10, while the remaining ports 51 of the
horlzontally alined pair lead 13111 ough the port,

43 to the cylinder 11.
Secured within the steam-chest is a flanged |

disk 55, having four openings 56, arranﬂ’ed in
line with the pmtcs 50 and 51, said disk bemﬂ'
rigidly secured in place and prowded with a
central opening for the passage of a revoluble
shatt 57, on which is mounted a disk valve

58 of the character more clearly shown in

Fig. 6. The valve 58 is provided with two
ports 59 of segmental form, each extending

through an arc of about nmety degrees, and -

the ports being arranged at dlametncally op-
posite points, so that as the valve revolves
the pairs of horizontally alining and vertical
alining ports of the disk 55 will be alternately
pla,ced in communication with the steam-
chest, steam passing simultaneously through

~both ports of the pair to supply steam to the

same cylinder. The outer end of the shaft

5718 provided with a gear-wheel 60, driven by

a gear-wheel 61 on the main shaft 15 of the
engine through an intermediate gear 62,

mounted on a stud 63, carried by a standa,rd |

Kach packing-strip is cut away.

upon the shaft 57.

i, sl mb, s—

shafb 57.

To the shaft 57 a are secured two diametric-
ally opposed arms 65, which may be formed
in a single casting,
near its outer end with a pivot-stud 66, and

to better support this pivot-stud the arm is

formed with a bracket 67, having an opening
for the reception of the pin. Each pin 66
carries a weighted lever 69, movable out-
wardly under the mﬂuence of centrifugal
force when the shaft 67 is rotated.

KEach of the arms 65 carries a tube 70, ex-
tending parallel therewith and serving for
the reception and support of a compression-
spring 71 to counteract the outward move-
ment of the governor-weights. The tension
of the springs may be adjusted in any desired
extent by nuts 72, adapted to threaded stems

73, extending partially through the coils in

whichthe springsare wound. The outer ends
of the springs 73 bear against the under side
of the weighted levers 69 and tend to resist
the outward movement of the weights, so that

by adjusting the nuts 72 the sensitiveness of

the governor might be regulated and any de-

sired speed maintained. The weighted arms

69 are rigidly secured to the studs 66, and the
outer ends of the latter are extended beyond

the brackets 67 and carry segments 75, the

inner ends of which are provided with gear-
teeth adapted to intermesh with the teeth of
a pinion 76, carried by a sleeve 77, mounted
The sleeve 77 extends
through a suitable stuffing-box 78, formed in
the head 49 of the steam-chest, and at its in-
ner end sald sleeve is secured to a disk 79 of
the character more clearly shown in Fig, 7.
The disk valve 79 is of substantially the same
construction as thesteam-valve 58, being pro-

vided with segmental ports 80, arranged at.

diametrically opposite points and each ex-
tending through an arcof somewhat less than
ninety degrees. The disk-valve 79 is mount-
ed between the stationary disk 55 and the
head 49 of the steam-chest, and this valve, to-

gether with the steam-valve 58,18 secured to

each arm being provided
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its carrying device by a pin-and-slot connec-

tion, as indicated at:81 of Fig. 1, the conneec-
tion bem':r such as to permit slwht movement
of the Valve 1n order that it mw‘ht readily ac-
commodate itself to the Valve-se,at while at
all times being securely connected to the car-
rying shaft or sleeve for rotative movement.

The steam-valve 581is continuously rotated
in the same direction by means of ithe gear-

ing extending between the shaft 15 and the

115

120

valve-carrying shaft 57 and serves to alter- |

nately admit steam to the cylinders 10 and
11, the steam passing through the two verti-
cal alining ports 50 to the eylinder 10 and then

‘through the two homzontally alining ports
The cut-off va.lve 79
recelves a partial rotative movement through

ol to bhe cylinder 11.

the medium of the governor-segments 75, the
pinion 76, and the sleeve 77, the direction of
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movementi being governed by the speed of ro-
tation of the main shaft and serving to regu-
late the quantity of steam admitted to the en-
gine through the steam-ports 59 of the valve
538. T'he position of the valves is governed
by suitable adjustment of the train of gear-
ing connecting the shafts 15 and 57, and when
once the valves are set they will be retained
in properposition until the gearsare changed.

In order to prevent the passage of steam
between the inlet and exhanst sides of the
cylinder, I employ a movable abutment or
packing-strip of the character more clearly
shown in Figs, 2 and § and comprising a bar
30, having rounded edges adapted to a simi-
larly-shaped recessin the wall of the eylinder
Immediately above the piston. The packing-
strip 90 may turn freelyin its rounded hold-
ing-recess and on its upper face has a lug 91,
carrying a plate-spring 92, the opposite ends
of which bear against the wall of the upper
rectangular portwn of the recess, as shown
more cle-a,rly 1 Kig. 2. The spring serves to
partially rotate the packing-strip and main-
tains one edge thereof in intimate contact
with the periphery of the piston-body, the
curved face of the strip being presented to
the steam side of the cylinder and serving to
effectually prevent the steam blowing over
to the exhaust-port without first acting on
the sliding abutment.

While the construction herein described,:

and illustrated in the accompanying draw-
ings, 18 the preferred form of the device, it is

obvious that various changes in the form,.

proportions, size, and minor details of the
structure may be made without departing
from the spirit or sacrificing any of the ad-
vantages of the invention.

Ha,vmc-' thus described the mventwn what
I claim is—

1. Thecombination in a rotatoryengine, of
a plurality of steam-cylinders, pistons there-
in, asteam-chesthavingasingle steam-inlet, a
plurality of ports leading therefrom to the cyl-
inders, a revoluble disk valve for placing the
ports of the respective eylinders alternately
in communication with the steam-chest, and
means for revolving said valve.

2. The combination in a rotatory engine, of
a plurality of steam-cylinders, pistons there-
in, a steawmn-chest having two pairs of steam-
ports, the diametrically opposing ports of
each pair being in communication with the
respective cylinders, a revoluble disk valve

having a pair of ports adapted to alternately

place the diametrically opposing pairs of
portsin communication with the steam-chest,
and means for revolving said valve.

3. The combination in a rotatory engine, of
a plurality of steam-cylinders, pistons there-
in, & Steam-chest, steam - passages leading
therefrom to the cylinder, a revoluble disk
valve having ports for alternately placing the

~ passages of the respective cylindersincommu-

nication with the steam-chest, a ported disk
valve movable cll'eumferentlally to cut off |

! the fl

=

ow of steam through all of the steam-
passages, and a governor controlling the po-
sition of the cut-off valve, substantially as
specified.

4. The combination Wlbh an engine, of a
steam-chest, a stationary ported disk therein,
a revoluble steam-valve seated against one
side of the disk, a shaft carrying said valve,
means for revolving the shatt, a ported cut-
off valve seated against the opposite side ot
the disk, a sleeve mounted on the valve-car-

rying shaft and carrying the cut-off valve,

and a governing device for controlling the po-
sition of the sleeve and cut-off valve.

5. The comDbination with an engine, of a
steam-chest, a stationary ported disk therein,
a steam-valve seated against one side of the
disk, a shaft carrying the steam-valve, a port-
od cut-off valve seated against the opposue
side of the stcmtlonmy dlsl{, a sleeve mounted
on the disk-carrying shaft and carrying said
cut-off valve, a centrifugal governor carried
by the shaft, gear-segments operable by said
governor, and a pinion secured to the cut-off
sleeve and intermeshing with sald segments.

6. The combination with an engine, of a

Steam chest, a stationary ported disk therein,
a steam-valve seated against one side of the
dzsk a cut-off valve seated against the oppo-
site side of the disk, concentric shafts on
which said valves are loosely mounted, means
for continuously revolving the shaft of the
steam-valve, and a governor for regulating
the position of the cut-off valve. |

7. The combination with asteam-engine, of
the main shaft, a steam-chest, steam and cut-
off valves mounted concentrically within the
steam-chest, a carrying-shaft for the steam-
valve, a train of gearing connecting said car-
rying-shaft to the main shaft of the engine,

a pair of governor-arms rigidly secured to

sald carrying-shaft and having brackets dis-
posed near their outer ends, pivot-studs dis-

posed 1n openingsin sald brackets and arms,

counterweighted levers secured to said studs,
spring-carrying cylinders carried by the arms,
adjustable springs disposed within the cylin-
ders and bearing againstsaid levers, gear-seg-
ments secured to the pivot-studs, a sleeve
mounted on the carrying-shaft and support-

1ing the cut-oif valve, and a pinion secured to

sald sleeve and intermeshing with the s Seg-
ments.

8. The combination in a rotatory engine, of
the eylinder, a piston-body eccentrically dis-
posed, and a sliding abutment carried by the

piston-body, said abutment comprising a pair

of interfitting sections, a wedge - block dis-
posed between the sections, and means for
adjusting said wedge-block
length of the abutment. -

9. A piston-abutment for a rotatory engine,
comprising one section having a recess, a sec-
ond section having a tongue fitting within
said recess and provided with an inclined

wall at one end, a wedge-block seated within:

the recess and bearing against the inclined

to regulate the
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wall, and a screw adapted to a threaded open-
ing in said wedge-block for adjusting the

]enﬂ’th of the abutment substantially as speci-
fied.

10. The combination in a rotatory englne;
of a pair of cylinders, a shaft eccecentrically

mounted in sald cylinders, piston-bodies car-

‘ried by said shaft and provided with an in-

termediate portion of reduced diameter, a two-
part casing fitted around said intermediate

portion and extending to a point within the

peripheral line of the plStOIl -bodies, packing-
rings carried by the opposite side walls of the
pisbon-bodies, abutments mounted in said pis-

ton-bodies, a steam-chest supported by the
upper portion of the two-part casing, steam- |

passages leading through said casing from
the steam-chest to the respective cyhndels
and means for controlling the flow of steam
from the steam-chest to the cylinders, sub-
stantially as Speciﬁed.

11. The combination in a rotatory engine,

~ of the two eylinders, piston-bodies disposed

25

therein and having an intermediate portion

of reduced diameter, a sectional casing fitting

around said intermediate portion and forming |

717,023

steam-chest carried by the upper portion of

sald casing, steam-passages formed in said

casingand extending between the steam-chest
and the respective cylinders, removable outer
heads for said cylinders, annular packing-
rings carried by both of the piston-bodies and
bearing against all of the cylinder-heads, and
sliding abutments carried by said piston-
bodles

12. The eombmamon with a eylinder havmn*
a curved recess, of an abutment or packmcr-

‘strip having curved side walls and seated in

sald recess, a lug carried by said abutment,
a revoluble piston and a plate-spring extend-

ing between the lug and one wall of the pis-

ton and tending to force the abutment into
contact with Bhe periphery of the piston, sub-
stantially as specified.

In testimony that I claim the foregomﬂ“ as
myown 1 have hereto affixed my signature in
the presence of two witnesses.

~ JOHN PUTMAN.
Witnesses: |
L. G. HOSTETLER,
FRED HARMON.

the adjacent heads' of the two cylinders, a
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