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To all whom it may concern: .
~ Be it known that we, MARTIN . COOMES
and CHAUNCEY RICE, citizens of the United
States, residing at Louisville, in the county of
5 Jefferson and State of Kentucky, have in-
vented certain new and useful Improvements
in Rotary Reciprocating Engines; and we do
~hereby declare the followmcr tobeaf ull, clear,
and exact description of the invention, such as

ro will enable others skilled in the arf to which

it appertains to make and use the same.
Our invention relates o rotary reciprocat-
ingengines; and its objects are to produce an
- engine of simple construction, easily manipu-
15 lated, and which may be quickly started, re-
- versed, or stopped, which is not liable to get
out of order and can be manufactured at a
moderate expense, which can be automatic-
ally regulated by the admission of more or
20 less steam, compressed air, or other motive
power, and which can be readily adapted to
the driving of bicyecles or similar vehmles as
well as machmery of all kinds.
With these objects in view our invention
2§ consistsin the peculiar construction of certain
detailsand arrangement of parts,as more fully
deseribed hereinafter and specifically pointed
out in the claims, reference being had to the
accompanying drawings and to the letters
30 thereupon marked.
Like letters indicate sumla,r parts in the dif-
ferent ficures of the drawings, in which—
Fm‘ure 1 represents a plan view of our im-
proved engine, partly in section, the adjust-
35 able collet beingin the position shown in Figs.
2 and 3. Iig. 2 is a cross-section on the line

x « of Kig. 1, the cylinder being off the dead- |

center. Kig. 318 a view of the collet-valve in
cross-section, showing also the slide-valve.
In the said drawings, A represents a frame
of simple construetion, upon which the engine
is mounted and which may be secured to suit-
able brackets arranged on a bieyele. On this
frame the cylinder C, having a trunnion B,
45 1s journaled in the bearings 0 b on one side,
while on the other side is the shaft K in jour-
nals e e and provided with a sprocket-wheel
D or its equivalent and, if desired, a balance-
- wheel F uponits outer end. The piston-rod ¢
so 18 attached atits upper end by arm d to wheel

40

D and at its lowerend to piston f, and it passes |

| joints will of course be used.

| through stuﬂiiiﬂ‘-boxes g6 J-i[l both eylinder-

heads. Cylmder Cis hung on trunnion B ec-
centuﬁally to shaft E, and therefore in mak-
ing a complete revolution the piston 1s being 53
forced downward while the upper part of the
cylinder is moving to the lower part of the
circle (indicated by the dotted line in Fig. 2)
and 18 being forced upward while the upper.
part of the ¢ylinder is moving to the upper 6o
part of said circle.

I is a movable and adjustable collet made
in two pieces and clamped around the trun-
nion between bearings b and b, having two
internal shoulders or collars d and d, bearing 65
on the trunnion. - On the outer sides of the
collars are the packings /i and A, which are
held in place and compressed by the usual
glands, as shown. The groove between col-
lars d and d is divided into two parts by the 7o
abutments o and o, one being the steam-chest -
or steam-chamber{, into which the live steam

enters through the inlet m, and the other

(marked p) being the exhaust-chamber, from
which the exhaust-steam passes through the 73
outlet n. When the inlet and outlet are to |
be connected to fixed steam - pipes, flexible
The collet I,
with its collars d d and abutments o o, consti-
tute the collet-valve.. The ports ¢ and % in 8o
the body of the trunnion open at one end into
the collet-groove and at the otherinto the two

ends of the cylinder. Abutmentso o may be
varied in width, as indicated by dotted lines

in Fig. 2, whereby the steam may be made to 85
enter the ports earlier or later in the stroke,

and thus vary the lead of the engine, and
whereby the cut-off may act earlier or later

and the expansive force of the steam be thus |
varied. The colletis moved on the trunnion go
and adjusted by the hand-lever w, secured

to 1ts outer side and having a spring-detent
whichengages with one of the series of notches

in the eﬂ‘ment plate w, which is bolted to
frame A, and by this arranwement the collet- 95
valve may be moved in one direction or the
other and to any suitable extent and the en-
gine thus started, stopped, or reversed, as de-
sued When the cylinder is off the dead-
center and port 7 is in steam-chamber [, as 160
shown in Fig. 2, upon steam being admwted

the cylinder re,volves in the direction shown
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by the arrow. When the collet is s0 moved
that port k£ is in the steam-chamber, the cyl-
inder revolves in the reverse direction.

To automatically regulate the amount of
steam admitted to the steam-chamber and
the point at which it is cut off from the ports,
a slide-valve v is placed in the steam-cham-
ber, as shown in Kig. 3, said valve bearing
on the trunnion and collet on either side and
extending entirely across the chamber. A
suitably-jointed rod r passes through stuffing-
box 94/ and is attached at one end to valve ¥
and at the other to lever

crum z
a suitable governor. As the .engine moves
faster or slowel the movements of the sllde-
valve are correspondingly varied.

IHaving thus fully described ourinvention,

what we clmm and desire to secure byLetters
Patent, 1s—

1. The combination of the cylinder, the
trunnion on which the e¢ylinder is hung, the
movable collet bearing on the trunnion and
having a steam and an exhaust chamber, and

the ports connecting the ends of the eyhn- a

der with the steam and exhaust chamber,
substantially as deseribed.

2. The combination of the cylinder, the
trunnion on which the cyhndel is hung, the
movable collet-valve bearing on the trunnion,
the steam-ports connecting the ends of the
cylinder and the collet-ehambers, and the ad-
justing-lever and notched segm ent-plate, sub-
sta,ntlall} as described.

3. The combination of the cylinder,

s, which 1s jJointedly |
attached at one end to rod ¢, fastened to ful-
on the collet, and at the other end to |

the |
movable collet having an internal groove di- |

vided into two parts by suitable abutments,
and the trunnion provided with steam-ports
connecting the cylinder and groove, substan-
tially as described.

4, The combination of the cylinder, the
collet having an internal groove provided
with abutments, the trunnion provided with
steam - ports connecting the cylinder and

-groove, and the slide- V&IVG in the steamn:-

chamber attached to suitable jointed rods
passing through the collet and adapted to be
controlled by a governor, substantially as de-
scribed.

5. The combination of the cylinder hung

upon a trunnion provided with the steam-

portszand , the adjustable collet-valve bear-
ing on the trunnion and provided with the
steam and exhaust chambersand 7, and the
driving-shaftlocated eccentrically tothe trun-

‘nion and connected to the piston-rod, sub-
stantially as described.

6. The herein-described rotary reciprocat-
ing engine, having on one side a trunnion
provided with steam-ports and on the other
an eccentrically-located. shaft provided with
sprocket-wheel to which the piston-rod is
attached, in combination with an adjustable
collet-valve bearing on the frunnion, sub-
stantially as descmbed

In testimony whereof we ‘affix our signas-
tures in presence of two witnesses.

MARTIN F. COOMES.
CHAUNCEY RICE.

 Witnesses:
ARTHUR J. BOYD,
CHAS. A. ROSs.
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