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Lo all whom Tt mary concern:

Be it known that I, EBER BLAKE TREE, in-
surance agent, of the town of Woodstock, in
the county of Oxford, in the Province of On-
tario, Canada, have invented certain new and
useful Improvements in Rotary Engines, of
which the following is a specification.

My invention relates to improvements in
rotary engines; and the object of the inven-
tion is to design a simple, easily-controlled,
noiseless, and economic form of rotary engine
1n which there will be no back pressure, which
may be run at a very high rate of speed with
little wear or tear, and in which the expan-
sion of the steam may be used as advanta-
geously, 1f not more 8o, than in the ordinary
reciprocating engine; and it consists, essen-
tially, in the novel construction and arrange-
ment of the parts hereinafter described, and
more particularly set forth in the claims.

Figure 1 isa perspective view of my rotary
engine, with one side of the casing partially
in section to exhibit the interior construction.
Fig. 2 1s a vertical cross-section. Kig. 3is a
longitudinal vertical section. Tig. 4 isa de-
tail showing the means of packing the slots
through which the wing-pistonsextend. Fig.
51sa perspective detail of the concentric pack-
ing-rings. Iig. 6 is a detail of the piston-
ring and end disks. Fig.71sa diagrammatic
view of the piston-ring and mner penpbei}
of the casing.

In the dlawmn‘b like letters and numerals
of reference mdlcate corresponding parts in
each figure.

A is the main shaft, which has secured to
1ts inner end the disk B. Cistheouter disk-
plate of the casing, and c¢ is the bushing, se-
cured to the casing, through which the shaft
extends. (' is the plate at the opposite side,
which is provided with a central hollow pro-
jecting portion ¢', having a central tapered
aperture ¢*, through which extends the ta-
pered end c®of thestud C3, which has a crank-
shaped end C4, the pin of which I designate
¢t. Thepin of courseiseccentric tothe shaft.
The stud C-° is secured in position by a nut
¢’, which is serewed onto the threaded re-
duced end,

(No model.)

B’isthering-piston,which preferably forms
part of the disk B, and B*? is the disk on the
opposite side thereof to the disk 5. The hub
of the disk B iskeyed to the shaft A, and the
hub of the disk B? revolves upon the stud C-.

0 is an annular projection on the disk B~,

| which fits into a corresponding recess in the

end of the ring-piston B’, and thereby forms
a steam-tight joint between the disk and pis-
ton. The disk B®is bolted to the ring-piston,
so that the piston rotates with it. The lower
portion of the ring-piston in Fig. 3 is shown
1n dotted lines as one of the wings hereinaf-
ter described 1s centrally located.

D isthe central portion of the casing, which
is secured to the disk-plates by bolts d. It
will be noticed that the inner sides of disks B3
and B3¢ are separated slightly from the cen-
tral portion D and that the outer sides of the
disks B and B? are separated from the disks
C and C'.

D’ is the bed-plate, which forms part of the
central portion D of the casing, and D?is a
chamber formed beneath the central portion
of the casing and provided with ports * ab
each end.

D? is the exhaust-port, which is for med of a
seriesof tubular holes arranged in alinement.
By making the exhaust-ports in this form I
am enabled to preserve the concentric inte-
rior of the chamber D* The chamber D* is
concentric to the pin ¢*, with the exception at
the top, where it has a slight depression d°,
into which the ring-piston fits.

( are split packing -rings, triangalar in
cross-section, which fit into corresponding re-
cesses in the central portion D at the edge ot
the concentric chamber D=

G’ are correspondingly-formed split pack-
ing-rings located peripherally circamferen-
tially outside of the packing-rings G and 1In
corresponding recesses.

(G* are manila packing-rings located to the
inside of the packing-rings G'.

G® are compression-rings (see Figs. 2 and 3)

located to the inside of the manila packing-
rings * and compressibly held against the
manila packing-rings G* by the springs ¢°.

It will thus be seen that a perfectly steam-
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tight joint is provided around the edges of
the chamber D* between the central portion
D and the rotatable disks B and B~ |

I are wings provided with inwardly-ex-
tending arms /4, which are journaled on
the pin ¢!, as indicated. The wings extend
through cross-slots /v in the rollers H', such
rollers extending through apertures B°in the
ring-piston B’ into recesses 0 and b* in the
disks B and B-, respectively.

1.2 are two holes which extend through the
rollers H', being open on the edge of the slot /i,

such holes bemw filled with mamla SO as to

render the slot t111 ough which the wings pass
steam-tight. The concentriec faces of the
apertures B?, through which the rollers H'
extend, are provided at each side with manila
packings I3% which are held against the roll-
ers II' by the wedge-blocks B*. (See Fig. 4.)
The outer ends of the recesses 0° and 0%, into

which the rollers H' extend, are closed and

made steam-tight by the serew-caps 6. The
outer and side edges of the wings H are
packed by the L-shaped packing - blocks,
which extend along each side and to the cen-
ter of the outer edge of each wing II, where
they are beveled, as shown. A wedge-block
K’ fits between the centerends. To theinside
of the L-shaped packing-blocks is situated
manila packing E? which is compressibly
held against the outer L-shaped packing-
blocks by the inner spring-held L-shaped
compression-strips . The wedge-block E
is held so as to force the L-shaped blocks E
outwardly by the cross-strip K+ compressed
by one of the springs E° It will thus be

'seen that the edges of the wings H contact-

ing with the disks B* and inner periphery of
the chamber D* are rendered steam- tight.

J is a packing-block extending across the
center of therecess d”, and J'is a manila pack-
ing-block situated above the packing-block
J, and J*is a compression-strip located above
the manila packing. The packing-block J is
made 1n two parts, separated by the wedge-
shaped block J°. The strip J?is made in two
parts, separated by the plate J% which is
pressed by the springs j', so as to provide a
wedging action to take up the wear of the
two parts of the block J', which, it will be no-
ticed on reference to Kig. 3, abut at the out-
side the packing rings G and G'.

I are ports which lead from the central ap-
erture I', preferably tapered from end to end
and located in the upper portion of the cas-
ing above the packing J, to pointsin the con-
centric chamber D* on each side of the upper
portion of the ring-piston B’. 'The aperture
I' is provided with a valve-plug I7, having a
cut-off partition substantially U-shaped in
cross-section and a centrallongitudinal open-
ing I°, leading to the open end of the aper-
ture I’, which communicates around the edge
of the disk B and by the passage-way 7 at the
bottom with the exhaust.

1< 1s a steam-chest secured at the top to the
center portion D of the casing.

616,643

X' is the steam-port, which is separated

from the chest by the partition 1K

/c is the valve-portin the partition I3 and
' is the inlet-port leading from the top of
the valve-chest into the steam-port.

;318 the steam-pipe leading into the steam-
chest.

T, is the wvalve-rod, which derives its up-
ward-and-downward ‘movement through the
ordinary link-motion and eccentrics, Whleh
it is not necessary to describe. It 1s suffi-

cient tosay thatthe valverod extends through

the upper end of the steam-chest and 18 pro-
vided with a plate at the lower end having a
port 1. The steam-port is ordinarily closed
by the cock A°. |

M is a handle which is connected to the end
of the valve-plug I', extends through a slot

in the casum:, and is designed to reverse the

valve byswinging such handle u pwardly, and
thus reverse the duectmn of rotation of the

engine, as will be understood from what is

desm 1bed hereinafter. Atthesame time the
handle M would come in contact with the
lower end of the bell-crank N, which is con-
nected by the barn to the link, and such link
will be thrown over into the position shown

in dotted lines, thus providing for the proper

working of the valve for reversing.
Ashelembefmedescrlbed Iptefemblv pro-
vide three wings I. In starting the engine
I turn on the cock %, so as to permit of the
steam to pass from the chest through the
steam-inlet port &', port K', passage-way 2,
into the valve-chamber I', whence 1t passes
through the passage-way I against the right
wing I in the positionshown in the drawings.
The eccentric will now be so arranged on the
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shaft that the valve-rod L would pass up-

wardly, opening the valve-port £ and permit-
ting the steam to pass from the steam-chest
throu oh the port K'and p&‘iSdﬂ'e way 2, valve-
aperture I', and port I against the next stc-
ceeding wing. The cock I may be at any
time closed after once the engine is started.

[IO

The eccentricis so timed that the steamis ad-

mitted through the port K’ during a small
part of the distance traversed by the wing
from the position shown in the drawings to
the position of the wing shown above the ex-
haust-port, and the expansion of the steam
thus admitted would take place to drive such
wing the remaining portion of the distance
to above the exhaust-port, thus utilizing to

II5

I120

the greatest possible extent the expansive

force of the steam. When the valve-rod is
caused to move downwardly still farther the

( port %&* will come opposite to the port & and

cause the admission of the steam for the next
succeeding wing,when the expansion will take
place as before. Upon the valve-rod now be-
ing caused to rise by the eccentric the lower
end of the valve-plate will againuncover the
port £ and cause the admission of the steam
against the third succeeding wing, thas pro-
viding for the admission of the steam three
times during the revolution, or once for each
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wing, and utilizing to the greatest extent pos-
sible the expansive force of such steam. It
will also be noticed on reference to Fig. 2
that the surplus exhaust, if any, will be car-
ried off through the passage-way 2 opposite
to thatin which the steam enters and the cen-
tralaperture of thetapered plugIFand around
the edges of the disk I3" and through the pas-
sage-way 1.

It will be noticed in the construction of the
engine that the wings always rotate circum-

~ ferentially within the periphery of and with
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the steam-tight disks I3 and B~

Itwill also be seen that practically thesame
leverage is exerted upon the wings during the
time expansive pressure is used as the area of
the wing gradually increases to the point of
exhaust. During the period of the exhaust
as the area presented by the wing is at its
maximum 1t will be seen that the expansive
force of the steam as it exhausts instead of
exerting back pressure upon the wings will
give a decided onward pressure.

In Fig. 6, A is the main shaft of the engine,
supporting the disk 3. B’ is the piston-ring
formed on the disk 3. DB*is the opposite disk,
in which 1s journaled the stud C° having
crauk end C* with a pin ¢t

In Fig. 7 is shown the relation of the pis-
ton-ring BB and casing D with packing J.

YWhat I claim as my invention is—

1. In a rotary engine, in combination the
maln driving-shaft, the casing, the end disk
and ring-piston secured to the main shaft and
concentric to 1t, and the opposite end disk se-
cured to the ring-piston comprising the re-
volving casing, the stationary stud opposite

the shatt forming a journal for one rotating

disk of the revolving casing, the concentric
crank-pin connected to the stud, a chamber
between that part of the rotating disk that
extends beyond the periphery of the ring-pis-
ton, the ring-piston, and the central portion
of the casing, such chamber being crescent-
shapedin form and havingthe inner side con-
centric to the shaft and the outer side concen-
trie to the erank-pin, three equidistant wings
journaled on the pin and extending through
slots on the ring-piston into the concentrie
chamber completely located within the pe-
riphery of the rotary disks and designed to
rotate with them, suitable ring-packing be-
tween the inner rotating disks and the cen-
tral portion of the casing and suitable inlet
and exhaust ports as described.

2. In a rotary engine, in combination the
maln driving-shaft, the casing, the end disk
secured to the main shaft and the ring-piston

forming paxrt thereof, the stationary stud held

on the opposite side of the casing, the crank-
pin formed on the end of the stationary stud,

a chamber between that part of the rotating

disk that extends beyond the periphery of
the ring-piston, the ring-piston, and the cen-
tral portion of the casing, stich chamber be-
g crescent-shaped in form and having the
innerside concentrictothe shaft and theouter
side concentric to the crank-pin, suitable
packing-rings and springs for exerting a con-
stant tension upon the same, the wings, the
L-shaped packing-blocks at the side edges of
the wings, the rollers provided with central
slots located in the aperturesin the ring-pis-
ton through which the wings pass, and jour-
naled at the ends in recesses in the disk, the
caps for closing such recesses steam-tight, the
manila packing on each side of the roller in
the ring-piston and wedge-blocks for holding
such packing in position and suitable inlet
and exhaust ports as described. |

3. In a rotary engine, in combination the

main driving-shait, the casing, the end disks
secured to the main shaft and the ring-piston
forming part thereof, a stationary stud held
in the opposite side of the casing, the crank-
pin formed on the end of the stationary stud,
a chamber between that part of the rotating
disk that extends beyond the periphery of the
ring-piston, the ring-piston and the central
portion of the casing, such chamber being
crescent-shaped in form and having the inner
side concentric to the shaft and the outer side
concentric to the crank-pin, suitable pack-
ing-rings and springs for exerting a constant
tension upon such rings, the wings, the L.-
shaped packing-blocks on the outer and side
edges of the wings, the rollers provided with
central slots located In the apertures in the
ring-piston through which the wings pass and
journaled at the endsin recesses in the disks,
the caps for closing such recesses steam-tight,
the manila packing on each side of the roller
in the ring-piston, wedge-blocks for holding
such packing in position, suitable inlet and
exhaust ports, a depression formed at the top
of the concentric outer side of the crescent-
shaped chamber and designed to receive and
form a steam-check for the meeting sides of
the crescent-shaped chamber and the divided
packing - block centrally located in the de-

| pression as desecribed.

. B

EBER BLAKE TREE.

VWitnesses:
B. BOYD,
A. MCADAM.
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