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be hereinafter described. | | -
Referring to the drawings, Figure 1 1s a ver-
Kig. 218

in explaining its nature.
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SPEGIFIC&TIGN farniing part of Letters l?aﬁent No. 39,707, dated February 12, 18809,

Application filed August 13,1888.

Serial No, 282,608, (No model)

T0 all whom it may concern:

"Be it known that I, ZENAS R. FARRINGTON,

of Portland,in the county of Cumberland and |
State of Maine, a citizen of the United States,
haveinvented a new and useful Improvement
in Rotary Steam-Engines, of which the fol-
lowing 1s a full, clear, and exact deseription,
reference being had to the accompanying

drawings, forming a part of this specification,

-

- The invention relates to a rotary steam-en-
gine having various novel features of con-

struction and orgsdnization, all of which will

tical central section of the engine.

-~ a view in elevation thereof. Iig. 3 is a view

in elevation of the interior of the case to show
the form and arrangement of the ports. Fig.
418 an elevation of the casing with the piston
and abutment in position. Fig. 5 is a verti-
cal section through the casing and drum.

~Fig. 6 is a section of the piston upon the

dotted line of Kig. 5. Kig. 7 1s also a vertical
section of the casing, piston, and drum. Fig.

- 81is a section of the piston npon the dotted

line of Fig. 7. Fig. 9 1s a view in elevation
enlarged, and Kig. 10 in vertical cross-section
enlarged, of the piston to illustrate the steam-
ports and automatic cut-off hereinafter speci-

fied. Fig. 11 is a view enlarged to illustrate
the manner of packing the piston projzction.

" FKig.12 is a view in end elevation illustrating

the method of supporting the drum. Fig, 13
illustrates slight - modifications in the con-

struction of case of the engine, to which refer-
Kig. 14 illustrates an en- .
larged view to show the inlet and exhaust
ports more clearly. | :

ence will be made.

- A is the casing of the engine, and it forms
the two chambers a a’, the first of which

. .forms the piston-chamber and the second of

‘bers are in the main ¢ylindrical.

which holds a recessed abutment. - The cham-

- B is the piston. It is mounted upon the

shaft b, and it is eylindrical in form and 1s

centrally mounted in the piston-chamber a,

- and has extending from its surface a projec-

tion, b’, in which is a packing-holding recess,
6% holding the paecking b3, the projection ex-
tending sufficiently to hold the packing in

contact with the surface &' of the  piston-
chamber. | |

The abutment C is mounted upon theshaft
¢ in its chamber o', and has the recess ¢’
formed to extend from itsedge. Theabutment
is otherwise cylindrical in shape. = The recess

55

¢’ is of a size to receive the projection b on

the piston as it comes opposite the recess, and
the piston and abutment are geared together
by gears d on the piston-shaft and the gears
d’ on the drum-shaft. (See Fig.1.) The abut-
ment is of a size to closely fit the chamber o/,
and packings ¢? are set in recesses in the cas-
ing of this chamber to bear against the sur-
face of the abutment. Theshaftof the drum

60

preferably is mounted wupon the bearing-

blocks E, which are vertically movable in
guideways e upon each end of the case, and
there are adjusting-screws ¢’ arranged to bear

against the slide-blocks E, whereby the blocks"

are caused to be moved and held in any desired
position, thereby moving and holding the shaft

cand the abutment C into required relation to

the piston B. The exhaust from the piston-
chamber ¢ is through the exhaust-port F In

the piston projection b’, (see Fig. 7,) the port

extending or opening into the ecavity f in the
piston, which extends through the piston and
communicates by means of openings f’ in
each end of the piston with the escape ex-
haust-passages f* through the ends or heads
of 1he piston-casing, the said passages f~* he-
ing represented in Fig. 1 as opening into the
escape-passages 12 in the pipes f°. ~ The pipes
are represented as connected with.the cylin-
der-head in the one instance, and an adjust-

able plate, N, forming the other head of the

cylinder in the other instance by screwing
into -bosses formed or projected therefrom.
(See Fig. 1.) R

- In the construction represented in Fig. 14,

where no adjusting plate or head to the cyl-

inder is employed, each head of the cylinder
| has a boss to receive the end of the exhaust-
pipe. The engine exhausts continuousiy—
that is, the exhaust-passage from the piston-

chamber is always open or uncontrolied. The
steam 18 supplied the chamber from the
steam-supply passages g ¢’, which-are repre-

sented as formed in the casting to extend

from the common opening orinlet ¢>. These
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" steam "act only expansively in the piston-
chamber, and not directly. - It will thus be
- seen that, in addition te having a free and
continnous exhaust through the piston, the

30
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- ton they are held in their inmost position and

40

- this I accomplish by making its under sur-
- face, m, wedge-shaped or inclined, as repre- |

§0
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passages open into the curved passage ¢° in
- the inner surface of each head of the piston-
chamber, and they deliver steam to the pas-
sages ¢, extending from each end of the pis-.
ton (see Figs. 4 and 6) into the piston projec- - this
i (See Fig. 12.)

tion b’, the outlets ¢° being at the rear side of
said projection. (See Fig. 5.) By this_con-
struction steam is supplied the piston-cham-

ber so long as the ports ¢* are ih communica- -

tion or connection with the curved. supply-
passages ¢°. . These supply-passages are rep-

resented as formed to furnish steam imme-
~ diately after the piston projection b has

entered the recess ¢’ of the abutment and

to supply steam from that point during as
much of the rotation of the piston as may be

desired. 1 prefer that it be. supplied for
something less than half of the rotation, and
that it then be cut off, and that for the re-
mainder .of the rotation -of the piston the

piston also acts as its.own valve or cut-off in

regillating the feeding of direct steam to the
piston-chamber. . To. automatically regulate
the size  of the opening, I have mounted in
each end of the piston, over orin the port ¢*,
a slide-regulating valve, H, which is adapted.
to slide or move in radial ways formed in the |
~end of the piston and to be moved outwardly |
~.in opposition to the pressure of the springs h..
"~ Theseslide-valvesarebalanced by thesprings,

so that at-a eertain rate of rotation of the pis-

the valves are then wide open. An increase in
‘the speed of the piston tends to throw them
outward against the pressure of the spring,
the centrifugal force overcoming the tension
of the springs sufficiently to permit the plates
to diminish the size of the ports and in that
way regulate the supply of steam which is
being fed to the piston-chamber and the speed

of the piston. I preferthatthe packing 6®in

the piston projection I’ be adjustable to take
“up for wear and maintain a tight joint, and

sented in Fig. 11, from end to end, and mount-
ing in the groove in the projéction which
“holds it a wedge, m/, of less length than the
packing, and which is adapted to be driven
Jlongitudinally in the recess from time to time,
as it is required to set or drive out the pack-
ing. I have also represented in Fig.1 an end
plate, N, setin the piston and abutment-cham-
ber, adapted to be moved or set by screws n
against the ends of the piston and abutment
for the purpose of making a tight joint be-
tween their ends and the surfaces of the cas-
ing; and where such an adjusting-plate 18

employed it of course has a passage for the
exhaust, and also has the curved passage ¢° |

connected with the steam-inletupon its inner
surface, Where an adjustable eylinder-head
is used, as represented in Ifig. 1, each steam-

|

ing-wheels O O’ | o .
. The operation of the engine is as follows:
Steam enters the piston-chamber through the

‘pipe is connected with cach head by screw-.

ing into a hole formed in a boss extending
from each head, and in Fig. 13, which repre-
sents the cylinder as having two .statianary
heads, this boss extends from each head.

70

The main shaft carries the pulleys or driv-

steam-supply passages ¢’ ¢° and the ports ¢*

of the piston, entering the piston - chamber
through the outlet ¢° and the pressure, acting

upon the piston projection b’,rotates the piston

-and the abutment C, the surface of the ab}lt-
‘ment maintaining a continuous contact with
the surface of the piston, and the direct steam-

supply is continued_ until the piston rotates

| sufficiently to bring the ports g* beyond the
curved passages ¢° when the steam acts ex-

pansively for the remainder of the rotation of
the piston, or until the piston takes steam
again, and the exhaust-steam escapes from
the piston-chamber continuously through the

exhaust-passage F in the piston projection

and the openings f f’ in the piston into the

pipes. This rotation of the piston causes the

‘abutnient to be rotated in unison with it, and
“algo operates the fly-wheels ordriving-pulleys..
" The advantages of the invention arise from

the simplicity of the construction, from the
organization of the exhaust and supply ports,

and the construction of the piston, whereby
it is niade to control its own porting In a

cheap, simple, and effective way.

Having thus fully described my invention, 1
claim and desire to secure by Letters Patent
of the United States—. '

1. In a rotary steam-engine, the combina-

tion of the recessed abutment C,the piston B,

‘having the projection b, exhaust-passage I,
steam-inlet ¢°, and the opening and exhaust-

nassages f f’, extending through the piston,
and having also the steam-supply passages ¢*,
with the casing A, having the ports f* f* and
the curved supply-passages ¢° substantially
as deseribed. - |

2. In a rotary engine, the combination of

the casing having the chambers ¢ ¢, the pis-

‘ton B in the chamber a, the abutment C in

75
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“pagsages in the piston-case and connecting- -
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the chamber o/, having the recess ¢/, the pis-

ton-shaft b, abutment-shaft ¢, and connecting-

gearing d d’, the projection b’ from the pis-
ton, the steam-exhaust passage upon one side
of said projection extending through the eyl

inder to.its ends, the steam-supply passage.

upon the other side of said projection extend-
ing through the piston to ils ends, and the
uncontrolled exhaust-outlets through the ends
of the casing arranged in line with the ex-
haust-outlets in the. ends of--the piston, and
the curved supply-passages in the casing ends
arranged in line with the openingsin the pis-
ton ends in the steam-supply passages, sub-
stantially as described. - |

3. The combination, with the rotary piston

12
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the segment-shaped valve H, of said valyfe H | with the segment-shaped spring-balanced
and springs h, fitted in recesses in the piston | valves I, fitted to radial ouides im said pis-

having a stupply-port, ¢4, and radial guides for | ton and opening back of the projection ¥’, 10

‘and bearing on sald valve, substantially as tony subistantially as deseribedl,

- | o, b ; T . AT IN S Ive ) RS AN
4, The eonlblim,tml'l, in a rotary ehgine, of o ZEN A’S R. ¥ \RRH‘\ . Q\T
the casing A, piston-chamber «, piston B, hav- Witnesses: | |
g a projection, b’, and the steam-supply pas- | - J. 1. BALL,

- sages ¢°, extending from the ends of the pis- I F. RAYMOND, 2d.
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