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MESNE ASSIGNMENTS, OF THREE-FOURTHS TO S. M. CARLTON, SCOTT 
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ROTARY ENGIN E. 

SPECIFICATION forming part of Letters Patent No. 625,182, dated May 16, 1899. 
Application filed May 9, 1898, Serial No. 680,170, (No model.) 

To all, whom, it mazy conce77: 
Be it known that I, WILLIAM R. MASON, a 

citizen of the United States, residing at Hills 
borough, in the county of Hill and State of 
Texas, have invented new and useful Im 
provements in Rotary Engines, of which the 
following is a specification. 
This invention relates to rotary engines, 

and particularly to that class of rotary steam 
engines wherein two rotary pistons are ar 
ranged in a cylinder common to both of them 
and are each provided with a plurality of 
buckets formed in their peripheries and the 
steam is capable of being directed against the 
periphery of either piston, the buckets being 
so arranged on the two pistons that the im 
pact of the steam operates to drive the pistons 
in opposite directions, whereby the engine 
may be reversed. 
My invention has for its object to provide 

an engine of the type described which will 
combine simplicity and durability of construc 
tion with efficiency in operation and in which 
the wear occasioned by friction and the es 
cape of steam is reduced to a minimum. 
To these ends my invention consists in the 

features and in the construction, combina 
tion, and arrangement of parts hereinafter 
described, and particularly pointed out in the 
claims following the description, reference be 
ing had to the accompanying drawings, form 
ing a part of this specification, wherein— 

Figure 1 is a vertical sectional view taken 
on the line 1 1 of Fig. 3. Fig. 2 is a similar 
view taken on the line 22 of said figure. Fig. 
3 is a similar view taken at a right angle to 
Figs. 1 and 2. Fig. 4 is a detail sectional view 
of a portion of the cylinder, piston, and pack 
ing. Fig. 5 is a detail view of the valve de 
tached, and Fig. 6 is a detail perspective view 
of one of the packing-segments removed from 
the engine. 

Referring to the drawings the numeral 1 in 
dicates the cylinder of the engine, which isin 
closed at its ends between annular heads 2, 
that are bolted to the ends of the cylinder and 
on their inner circumference slightly overlap 
and embrace the ends of the piston, as most 

clearly shown in Figs. 3 and 4 of the draw 
ings. The cylinder-heads 2 in turn are in 
closed between and bolted to brackets 3, 
which at their lower portions are suitably 
shaped to form bases 4, which are capable of 
resting on and being attached to the bed of 
the engine. 
The cylinder 1 is preferably formed of two 

annular sections 55, each of which is formed 
of two or more segments, and the opposite 
edges of each of said annular sections are rab 
beted internally, as at 6, (most clearly shown 
in Figs. 3 and 4 of the drawings,) for the 
purpose hereinafter explained. The piston 7 
is arranged concentrically within the cylinder 
between the cylinder-heads and is fixed on 
the engine-shaft 8, which is journaled at its 
opposite ends in bearings 9, carried by cross 
arms 10, attached to the bracket 3. The pis 
ton is preferably cast in one piece, either 
solid, as shown, or in the shape of a wheel, 
and has formed centrally on its periphery an 
annular flange 11, that fits and is adapted to 
rotate in the groove formed by the inner ad 
jacent rabbeted edges 6 of the sections 5 of 
the cylinder. Similar flanges 12 are formed 
on the outer peripheral edges of the piston 
and are adapted to rotate in the rabbets in 
the outer edges of the said sections. The 
flanges 12 project laterally beyond the oppo 
site end faces of the piston, forming shoulders 
13, behind or within which fit inwardly-pro 
jecting annular flanges 14, formed on the in 
ner circumferential edges of the cylinder 
heads 2. The central flange 11 practically 
divides the piston into two piston-heads 15 and 
16, in the cylindrical peripheries of which are 
formed a plurality of recesses 17, forming 
buckets for the reception of the steam. Each 
of said recesses terminates at its forward end 
in an abrupt wall or abutment 18 and gradu 
ally tapers rearwardly until its bottom 19 
makes contact with the inner circumference 
of the cylinder. 
Formed transversely in the periphery of 

each of the piston-heads 15 and 16 and at a 
suitable point in the rear portion of each of 
the recesses or buckets 17 is a radial groove 
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20, and circumferential grooves 21 are formed 
in the opposite sides of each of the piston 
heads and between the latter and the flanges 
11 and 12. Loosely fitted in said grooves are 
the packings, consisting of a plurality of seg 
ments having radial inwardly-projecting 
flanges 22, that are adapted to be fitted in the 
circumferential grooves 21, said radial flanges 
being wider or deeper at their forward ends 

Each of the said ra 
dial flanges 22 is formed with a circumferen 
tial flange 23, extending inward at a right 
angle to the flange 22, the flanges 23 near their 
opposite ends being united by transverse bars 
or strips 24 and 25, which lie in the same 
plane as the flanges 23. Radial flanges 26 
and 27 extend transversely between the side 
flanges 22 beneath the strips or bars 24 and 
25, the flange 27 of each packing-segment be 
ing loosely fitted in one of the transverse 
grooves 20, the arrangement being such that 
the segment may have a limited rocking move 
ment about the flange 27 as a fulcrum. The 
forward transverse flange 26 of each of the 
packing-segments is adapted to lie against 
the abutment 18 of its bucket when the pack 
ing-segments are forced in to their farthest 
limit of movement, and the buckets are thus 
inclosed on their respective four sides by the 
flanges 22, 26, and 27. As shown most clearly 
in Figs. 1 and 2 of the drawings, the buckets 
On One of the piston-heads are arranged in a 
reverse direction to those on the other piston 
head, whereby the engine may be reversed, 
as Will be hereinafter described. In the in 
terior wall of each of the sections 5 of the cyl 
inder are formed a plurality of pockets or 
chambers 28, each having an inclined wall 29 
On the side approached by the abutments 18 
of the piston-head and an abrupt abutment 
30 on its opposite side. 
Arranged on the cylinder 1 is a cylindrical 

Steam-chest 31, which communicates at one 
end with the interior of one of the cylinder 
sections 5 by means of a duct 32 and at its 
other end with the other cylinder-section by 
means of the duct 33, said ducts leading from 
the opposite sides of the steam - chests, as 
shown, and entering their respective cylin 
der-sections in opposite directions. Formed 
in the steam-chest opposite to the ducts 32 
and 33 and in a plane intermediate said ducts 
is a steam-inlet 34, and rotatably arranged 
in said steam-chest is a cylindrical valve 35, 
provided with ports 36 and 37, adapted to al 
ternately register with the ducts 32 and 33, 
and is also provided with a large port 38, 
adapted to register with the steam-inlet 34. 
The valve 35 is provided at one end with a 
spindle 39, which projects through the steam 
chest and is provided with a hand-lever 40, 
by means of which the valve may be turned 
to either of its adjusted positions. 
Each of the cylinder-sections 5 is provided 

with an exhaust-port 41, located at a point in 
rear of the last pocket or chamber, which 
forms an escape for the steam after it has ex 

rection of the arrow shown in Fig. 1. 

hausted its effective force. If the engine is 
run by water, the exhaust-ports should bear 
ranged at the bottom of the cylinder, as shown 
at 42, Figs. 1 and 2. 
The operation of my improved engine is as 

follows: Let it be assumed that the valve is 
in the position shown in Fig. 1, the steam 
duct 32 being open and the duct 33 closed. 
Then the steam will be admitted to only one 
of the cylinder-sections 5-that in which the 
piston-head 15 rotates. The parts being in 
the position shown, steam enters the valve 35 
through the port 38 and passes, by means of 
the port 36 and duct 32, to the cylinder, where 
it impinges against the abutment 18 of one of 
the buckets and rotates the piston in the di 

When 
the portion 19 of the bucket which is in con 
tact with the interior circumference of the 
cylinder passes the duct 32, the steam is cut 
off from the bucket. At the moment One 
bucket cuts off the steam the succeeding 
bucket takes steam, whereby the whole series 
of buckets are constantly operating in unison 
throughout the entire rotation of the piston 
to perform effective work. 

It will be readily understood by those skilled 
in the art that if the valve 35 be partially ro 
tated, so as to cause the port 37 to register 
with the duct 33, the steam will be cut off from 
the cylinder-section in which the piston-head 
15 works and will be admitted to the cylin 
der-section inclosing the piston-head 16, and 
the buckets on the last-named piston-head 
being arranged reversely to the buckets of the 
piston-head 15 the piston will be rotated in a 
direction the reverse to that before described. 
The port 38 of the valve 35 is of a sufficient 
size to maintain communication with the 
steam-inlet 34 when either of the ports 36 or 
37 is in communication with its respective 
ducts 3233, and by turning the valve so that 
the ducts 36 and 37 will lie between the ducts 
32 and 33 the port 38 will still communicate 
with the steam-inlet 34, but both the said 
ducts will be closed and steam shut off from 
both sections of the cylinder, or by turning 
the valve so as to cover the steam-inlet 34 the 
steam will be shut off from both the steam 
chest and cylinder-sections. While the com 
bined reversing and throttle valve shown and 
described is preferred, it will be evident that 
other suitable forms of valves may be em 
ployed. 
When steam is admitted to the cylinder, it 

fills the buckets in the manner described and 
presses upward beneath the flanges 22, 24, 
and 25 of the packing-segments and forces 
said segments outward into contact with the 
interior of the cylinder and holds them in close 
contact therewith. The piston is thus packed 
steam-tight in the cylinder without the ne 
cessity of employing any other packing, and 
each bucket holds its steam without any lia 
bility of escape. As shown, the opposite ends 
of the packing-segments are beveled, as at 43, 
and the forward end of each segment over 
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laps the rear end of the next segment in ad 
vance, thus forming a steam-tight joint be 
tween the segments. 

I have described my improved engine as be 
ing more particularly designed to be operated 
by steam; but it will be manifest that com 
pressed air, water, or other similar fluid-power 
may be employed for the purpose. 
Having described my invention, what I 

claim is 
1. In a rotary engine, the combination with 

a cylinder having an inlet and exhaust port, 
of a rotary piston arranged in the cylinder 
and having a plurality of buckets formed in 
its periphery, of packing-segments, one for 
each bucket, loosely fitted in said buckets 
and having inwardly-projecting peripheral 
flanges arranged to be thrown outward and 
held in operative contact with the inner cir 
cumference of the cylinder by the pressure 
of the motive fluid, substantially as described. 

2. In a rotary engine, the combination with 
a cylinder having an inlet and exhaust port, 
of a rotary piston arranged in the cylinder 
and having a plurality of buckets formed in 
its periphery and circumferential grooves 
formed at each side of the buckets, of pack 
ing-segments, one for each bucket, each hav 
ing two parallel radial side flanges loosely fit 
ted in said circumferential grooves and pro 
vided with peripheral inwardly - projecting 
flanges, said side and peripheral flanges be 
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ing united at their opposite end portions, the 
arrangement being such that the packing 
segments are thrown outward and held in op 
erative contact with the inner circumference 
of the cylinder by the pressure of the motive 
fluid, substantially as described. 

3. In a rotary engine, the combination with 
a cylinder having an inlet and exhaustport, of 
a rotary piston arranged in the cylinder and 
having a plurality of buckets formed in its 
periphery and circumferential grooves form 
ed at each side of the buckets, of packing 
segments, one for each bucket, each having 
two parallel radial side flanges loosely fitted 
in said circumferential grooves and united at 
their opposite end portions by transverse, ra 
dial flanges, the said side and transverse 
flanges being provided at their outer edges 
With in Wardly-projecting lateral flanges, the 
arrangement being such that the packing 
segments are thrown outward and held in op 
erative contact with the inner circumference 

3 

of the cylinder by the pressure of the motive 
fluid, substantially as described. . 

4. In a rotary engine, the combination with 
a cylinder having an inlet and exhaust port, of 
a rotary piston arranged in the cylinder and 
having a plurality of buckets formed in its 
periphery, each bucket having an inclined 
bottom approaching the inner wall of the cyl 
inder at its rear end and having a transverse 
groove formed therein, and terminating at its 
forward end in an abrupt abutment, of pack 
ing-segments, one for each bucket, each hav 
ing two parallel, radial, side flanges loosely 
fitted in circumferential grooves in the oppo 
site sides of the bucket and united at their 
opposite end portions by transverse radial 
flanges the rearmost of which is loosely fitted 
in the said transverse groove in the bottom 
of the bucket, the said side and transverse 
flanges being provided at their outer edges 
with inwardly-projecting lateral flanges, sub 
stantially as described and for the purpose 
specified. - 

5. In a rotary engine, the combination with 
a cylinder having an inlet and exhaust port, of 
a rotary piston arranged in the cylinder and 
having a plurality of buckets formed in its 
periphery, each bucket having an inclined 
bottom approaching the inner wall of the cyl 
inder at its rear end and having a transverse 
groove formed therein, and terminating at its 
forward end in an abrupt abutment, of pack 
ing-segments, one for each bucket, each hav 
ing two parallel radial side flanges wider at 
their forward than at their rear ends and 
loosely fitted in circumferential grooves in 
the opposite sides of the bucket, said side 
flanges being united at their opposite end por 
tions by transverse radial flanges the rear 
ward of which is loosely fitted in the said 
transverse groove in the bottom of the bucket, 
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the side and transverse flanges being pro 
vided at their outer edges with inwardly-pro 
jecting lateral flanges, and the opposite ends 
of said packing-segments being beveled and 
overlapping each other, substantially as de 
scribed. .… 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
eSSeS. 

WILLIAM R. MASON. 
Witnesses: 

S. M. CARLTON, 
D. E. MORRIS.   


