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- the vane, as shown in Fig. 1.
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70 all whom it may concern:

Be 1t known that we, MICHAEL BOYNE and
ALBERT k. SMITH, of Watertown, inthe coun-
ty of Jefferson and State of Wisconsin, have
invented certain new and useful Improve-
ments in Rotary IEngines; and we do hereby
declare that the following is a full, clear, and
exact description thereof.

Our invention relates to improvements in
rotary engines, and will be fully described
hereinatter. \

In the drawings, Figure 1isa vertical cross-
section of our 1mproved engine. Fig. 2is a
longitudinal vertical section through . the cen-

ter of the same, and Hig. 3 is an end view of’

the engine, showing the construction of the
paeklno boxes.

A indicates the engine cylinder, and A’ A’
are the heads of the same, which are bolted
thereon, as usual. I is the shaft, and C1s the
actuating-vane, which i1s bolted onto the shaft
B in any suitable manner, as shown at b.
The top and ends of the vane are fitted with
packing-strips ¢ and ¢ ¢. These strips are
set out with springs ¢ ¢, working between
their inner sides and the respective parts of
The ends of
the top strip, ¢, aresiotted toreceivethe ends
of the strips¢’ ¢.  a« ave the steam-receiving
ports, and «’ ¢’ are the exhaust-ports. The
upper half of each of the cylinder-heads A’ A’
1s radially grooved on the inner face, as shown
at ¢, Fig. 2, and 1n these groovesarereceived
theendsofthediaphragm D, Thisdiaphragm
18 adapted to slide up and down through a
sultable opening made at «’ in the eylinder-
top, and 1s connected, by means of the bolts d
d, screwing in threaded studs ¢ d', formed in
the upper side of said diaphragm, to the bar
D', and the ends of this bar project out to-
ward the cam-wheels K I/, keyed onto the
shaft B. Suitably bolted ontoeach ofsaid ends

is the verfical arm d°, and in the lower end of

the said arm a stud, ¢, projects horizontally
out 1n the groove ¢,cutin tine inner face of the
cam-wheels, carrying on 1ts bearing end the
anti-friction roller d'. This groove is made

with suitable raising-points, the purpose of
which 18 to carry the roller d* high enough to
so bodily lift the diaphragm D out of the eylin-

| der to allow of the passage of the vane C on

1ts revolution around the ¢ylinder. Another
grogve, €, is cut in each of the said wheels E
I, slightly inside of the groove ¢, and in this
groove runs the anti-friction roller f. This
roller 1s suitably mounted on the bearing-
stem f', projecting horizontally out on end
of the curved arm f* bolted onto the outer end
of the wedge-frame I'.  Iixtending downward
on each end of this frame are the packing-
wedﬂesI‘ F', which are received in the grooves
at of the cylmdel heads, and slide therem
between the diaphragm I» zmd the rear edges
of the said grooves, cut on an incline corre-
sponding to that of the wedges. The wedges,
which are designed to press the dmpln.wm
against the front edges of the grooves «f, so as
to form a steam- t]“‘ht joint “therew 1th, are
made slightly shorter than the grooves, to al-
low them sufiicient space for action. The
grooves ¢ ¢,cut in the inner faces of the wheels
It I¥ for the rollers of the wedge-frame, have
their raising-points formed slightly inadvance
and rear of the corresponding parts of the
grooves ¢ e, and, as the wedges IV F have to
be lifted only just enongh to free the dia-
phragm D from the pressure they exert there-
on, these 1“1.18111g points are made very slight,
as Shown at e’ ¢, the 111{6 parts of the grooves
¢ ¢ being shown th e' e,

G’ G" the steam-valves, which may be of
any suitable for m, are shown in the drawings
as moving 1n the direction of the cylinder-
axis, theu stem g passing through the steam-
chest H and projecting at each em‘l of tne same
toward the cam-wheels X E'. Their alternate
momon 18 produced by means of cam projec-
tions ¢° €, formed on the inner faces of the
cam- wheds, against which run the anti-frie-
tion rollers ¢’, mounted on the ends of the
valve-stems g. It 1s obvions that either one
of the valves GG and G’ may be used, accord-
1ng to the direction which it is desired to im-
part to the actuating-vane and the driving-
shaft, as in Whatever direction the engine is
rotated the action of the diaphragm D "Lnd of
1ts steam-packing wedges is entirely the same.
The packing-strip ¢’ is fitted on the under side
of the said diaphragm 1n the same manner as
the top and end strlps of the actuating vane,
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~the range of ifs springs d° d° being limited in
any suitable manner, as shown at D d’. The
driving-shaft B is Journaled 1in the bearing-
boxes i I, mounted in the upper ends of the
5 stands J of the engine-frame. KEach of these
stands has an open slot in 1ts upper end, and
both the vertical-and horizontal inner faces of
this slot are centrally grooved to a.certain
depth, as shown by dotted lines at ¢ ¢ 4, to re-
ceive the corresponding flanged edges of the
boxes, (indicated by the dotted lines i’ 4’ 7'.)
The set-screws ¢* ¢* #°, the inner ends of which
abut against the edge&) of the boxes. serve to
hold the said boxes 1n proper adj ustment, ac-
15 cording to the wear of the inner perlphery of
the cylmder
The operation of our rotary engine may be
readily understood from the above description
and the accompanying drawings. In the po-
sition shown in Fig. 2 of the ]a,t.ter the actu-
ating-vane C 18 standing opposite the exhaust-
port ¢ and the anti-friction rollers d' and f
have JllSt entered the regular por tion of their
respective cam-grooves ¢ and ¢/, the rollers f
25 being the last to reach said portion, so as to
let down the wedges F' I in place against the
ends of the dlaphraﬂm only after thls latter
hes been brought down on its seat through the
- rollers' d* d*. Assteam is introduced into the
3¢ cylinder through the receiving-port «, just
opened, the actnating-vane Cis carried around
with the shaft B three- fomths of a revolution,
oppos.tethe exhaust-porta’. Abthismoment
the cam- wheels E B will be presentmtr the rais-
35 ing-points ¢ ¢’ of their groove ¢ to the rollers
ffof the packing-wedges. - These latter are
thereby slightly ralsed to free the diaphragm
D from the pressure, and immediately after
the rollers d*d* will engage in the raising parts
40 ¢* ¢* of the grooves ¢ ¢ to lift the diaphragm
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2D

bodily out of the cylinder, wherein -the said
diaphragm returns as soon as the vane C has

‘passed beyond the grooves a* «'.

Having thus described our inventian what

45 We claim as new, and desue: tosecure by Letters
Patent, 18—

1. In a rotary engine, in combination with

a movable diaphragm adapted to slide up and

down through a suitable opening of the c¢ylin-
der in the grooved inner facesof the cylinder- :o
heads, and provided with anti frietion rollers
working in lifting-grooves of cam-wheels at-
tached to the driving-shaft., a frame carrving
wedges that are adapted to be moved slightly

in advance and in rear of the said diaphragm 55
in the grooves of the ¢ylinder-heads, substan-
tially as and for the purpose set forth,

2. In a rotary engine, in combination with a
movable diaphragm adapted, by means sub-
stantially as described, to be moved in and out;
of the steam-¢ylinder, a frame having wedges
adapted to move slightly in advance and rear
of the said movable diaphragm, and having
anti-friction rollers in each of its ends, and
with wheels fastened onto the driving- Shdfb
and having suitable grooves to receive the
anti- f110t1011 rollers ot the wedge-frame, sub-
stantlally as and for the purpose set forth.

3. In a rotary engine, the combination of
the cylinder A, having grooved heads A" A’, vo
shaft B, provided with the rotating vane C,
the diaphragm D, having arms d°, anti-fric-
tion rollers d*d*,and packing-strip d, and cam-
wheels E E, thlng grooves e ¢, substantially
as shown and described, and for the purpose 75
set forth.

4. In a rotary engine, the combination of
the cylinder A, having grooved heads A’ A’

60 "

and opening «’, t-b.e, diaphragm D, shaft B, and

rotating vane C, provided with packing-strips 8o
¢ and ¢ ¢, substantially as shown and de-
scribed, and for the purpose set forth.

In testimony that we claim the foregoing we
have hereunto set our hands, at Milwaukee,
in the county of Milwaukee and State of Wis- 83
consin, in the presence of two witnesses.

MICHAEKL BOYNI.
ALBERT E. SMITH.

Witnesses:

S, S, STOUT
H. G. UNDERWOOD
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