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UNITED STATES

PATENT OFFICE.

' MONTAGUE JAMES BRETHERTON, OI' PHILADELPIIIA, PENNSYLVANIA.

ROTARY ENGINE.

- SPECIFICATION forming part of Letters Patent No. 619,129, dated February 7, 1899.

Apphcatmu ﬂled June 23, 1898, Serial No, 634, 240

(No model.)

To all whom it may COrCeriv:

Be it known that I, MONTAGUE JAMES

BRETHERTON, a citizen of the United States,
residing in Philadelphia, Pennsylvania, have
invented certain Improvementsin Rotary En-

gines,of which the following is a specification.

The main object of my invention is to 80
construct a rotary steam-engine that it will
be steam-tight at all times and that the wear
will be a,utomatically taken up without in-
creasing the friction to a greater extent than
in the ordinary reciprocating engine.

A further object of the invention is to S0

construct the valve mechanism thatit can be
readily reversed even at full speed and to
throw into or out of action the cut-off; and a
still further object of the invention is to s0
construct the engine that there will be no
dead-centers.

In the accompanying drawings, Figure 1 1«:.

a perspective view 111ustra,t,1nﬂ* my 1mproved
rotaryengine provided with li nk-m otion. Fig.
2 18 a side view of my improved engine with
the caps removed. Fig. 318 asectional view,
Fig. 4 1s a section on theline 4 4, Fig. 2. Fig.
5 18 a perspectlive view of the engine-casing.
Fig. 6 is a perspective view of the piston-
wheel and flanges detached. IKig. 7 is a per-
spective view of one of the sliding pistons.
Fig. 8 is a longitudinal sectional view of one
of the pistons. Fig. 9 is a transverse sec-
tional viewofthesame. Fig. 101sa detached
perspective view of thereversing-valve. Fig.
11 18 a detached perspective view of the cut-
off valve. Fig. 12 is a perspective view of
one of the port-plates.
enlarged detached views showing details of
the cylinder-rings, and Iig. 15 18 a detached
perspective view of one of the packing-strips
for the piston.

A is the casing of my improved rotary en-
gine. 'T'his casing has an extension A’, form-
ing the reversing-valve chamber, a,nd an ex-
tension A% forming the cut-off-valve chamber.
The cut-off-valve chamberis connected to the
cylinder by a passage a and the reversing-
valve chamber is connected to the cylinder
by a passage ¢', and the two chambers A’ A”
are connected together by a passage @~

¢’ is the steam-inlet into the reversing-valve
chamber and is coupled onto the steam-sup-

Figs. 13 and 14 are

| ply pipe which is proﬁded with the usual
throttle-valve.

~a* is the exhaust, in the pr esent instance in

‘the rear cap of the reversing-valve chamber.

B isthe shaft of the engine, which 1S mount-
ed in suitable bearings b b on the heads B' B’,

gsecured to the cylinder-casing A. These

heads form the side walls of the chamber in
which rotates the piston-wheel. Thebearings

-are in_the form of glands, and steam is pre-
“vented from escaping between the bearings

and the shaft by suitable packing, so that

“while the shaft is free to revolve within its
.bearings the steam cannot escape atb the bear-

ings.

Secured to the shaft Bisa piston-wheel D,
in the present instance made 1n two sections
and secured together by bolts; but-in some
instances this wheel may be made in one or
more pieces, as desired. It will be noticed
that the shaft is eccentric to the bore of the
cylinder and the piston-wheel is so propor-
tioned that it will snugly fit against the up-
per portion of the cylinder, as indicated in
Fig. 2, and the passages a a' are arranged,

| respeetwely, on either side of this pomt of
contact, and when the engine is running for-

ward the passage a 1s the steam-inlet passage
and the passage «' is the steam-outlet pas-
sage, and at the point where the piston-wheel

comes in contact with the cylinder is the
Lining the cylinder are

abutment-block E-.
two rings or bushings E E'. These rings
snugly fit the cylinder-casing, and each ring
has a series of projections e, which fit in the
recesses .of the other ring, so as to form a
dovetailed or staggered joint, as shown in
Fig. 14. There is an annular groove cut in
the projections e, and in the groove in each
head is inserted a lead strip ¢°, which is se-
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cured to one section and isfree in the other. -

Between the lead strip and the bottom of the
aroove in the ring to which the lead strip is

not attached is placed a gum-core packing-

ring e% The tendency of the ring e°is to
force the rings apart and against the flanges
of the piston-wheel. On the piston-wheel

are flanges D’, which are of such a depth as
to extend beyond the rings or bushings E X/
of the casing, so that the rings as they are

| forced out by the packing above mentioned
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~will bear aé'ainst the inner surfaces of these

flanges of the piston-wheel, and as the edges
of the rings, as well as the ﬂan@es are ﬂ'round
a steam-tight Jomb is thus formed and as the
parts wear the rings are kept in contaet by
the pressure of the packing. It will be un-
derstood that springs may be inserted be-

- tween the two sections of the rings to accom-

IO

plish this purpose; but I prefer-the method

desembed The abutment E* is made in two
bieces ¢', one being tongued into the other,

‘and 1in one of 1hese eeetmns 1S & cavity for

the reception of a coiled spring ¢? which
tends to keep the end of the SGthOH‘% against
the fianges of the piston-wheel, and in the
upper portmn of the abutment-block are cavi-

- tiesforthereception of coiled springs 3, which
“tend to keep the block in contact with the
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periphery of the piston-wheel.
ment-block is adapted to a connecting-block

E® set in the cylinder-casting and secured to |

the ends of the rings E E'. |

It will be noticed that the ports a o' are
some liftle distance from the abutment-block,
and each extends through a tapered plate K I‘2
which is undercut, as shown In the perspec-
tive view Kig. 12, and 1s adapted to seat itself
partly in the casing and partly in the recess
in the rings E E’ This tapered plate is
driven intoplacein the casing,butitfits freely
in the recess in the rings, so as to allow for
the free lateral movement of the rings. These

plates have openings to allow for the passage |

of the steam to and from the cylinder, and
the object of inserting the plates at the point
indicated is to make a steam tight joint at the

ports.

I prefer to make the ﬂa,nn*es of the piston-
wheel separate from the Wheel itself and se-
cure the flanges rigidly to the wheel by screws
or bolts. The flanges are in the form of rings
reduced in thlekness so that they will extend
over the edges of the rings and form a good
joint, and thev are also ‘D"IOOVed at d' in line
with the radial slots d in the piston-wheel in
which the piston-blades F F slide. These
blades therefore are not only guided by the

hub portion of the plston-wheel but are also |

guided by the flanges, so that the strain is

more evenly divided than where the piston- |

blades are simply guided by the hub.

- The piston-blades I F are made in two sec-
- tions f f and preferably have their abutting
~edges notched in the same manner as the

rings E E' of the eylinder, with stopping-

plates /°® extending across the joints, so as to

break joints and in order to allow for the free
lateral movement of the sections. I placein
transverse cavities in the piston-sections f f
springs /', which tend to force the pistons out,
a,ﬂ'alnst the flanges of the piston-wheel, and
I preferebly secure to the outer end of each
section hardened bearing-plates 72, which fit
snugly 1n the grooves of the flanges.

The back portion of each plston-blede IS |
-slotted at /%, and adapted to the slot is a rod
I, the ends of which rest in grooves b*in the

[ heads B

The abut-

under the loops of the valve.

These grooves are shaped as
shown, so that the rods tend to force the pis-
ton-blades out in contact with the rings of
the eylinder. Springsf* however, are plaeed
within recesses in sections of the piston-
blades, and the pressure is applied through
these springs to the blades, so that they will
readily yield, but will always be in contact
with the surface of the rings.

I preferably prewde a shoe J? for each pis-
ton-blade. Thisshoeisslipped on the under-
cut semicireular projection, so that it will
have free movement to seat itself properly
on the ring; but its movement is limited so
that 1t cannot possibly move out of place. It

| is kept longitudinally in place by the hard-
In some instances

metal bearing-pieces f~.

this shoe may be dispensed with; bat I prefer

to use 1t on engines of large sme |
Resting in recesses d? eteaeh side of each

75
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piston-blede are blocks d? which are pressed

against the surface of the piston-blades by flat
springs d*. 'This prevents leakage of steam
past the piston, Fig. 15.

I - The piston- -wheel is made in two parts, as

shown, so that the slideways for the piston-

QO

b]ades can be readily cut out, formed, and .

finished, as well as the reeeeees for the paek

ing- stllps

As shown in Fig. 3,1 preferably form grooves
e*between the ports ‘and the abutment. blocks
in the rings K E’, so as to prevent the shaft
remainingon a dead-center.
one of the pistons should stand between the

port and the abutment - block, the engine

If, for instance,

05
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would not start without the shaft was first -

| turned; but by making the grooves in the

rings as indicated ste.;tm passes back of the
plsten and the engine will move forward as
soon as steam is a,dm1tted

105

I preferably arrange a cut-off valve in the

steam-port, and this valve can be raised off
1ts seat, so that the steam will be admitted to

{ the cylinder during the full stroke of the
If the valve is on its seat, then the
steam is cut off at a certain pmtlon of the

piston.

stroke, according to the amount desued and
the shape of the valve.

The valve I is adapted to its casing AZ? a,nd
has a groove throughout its len gth,in which
18 mounted the oper ﬂtlnn*-spmdle 2, Whleh has
a crank 7' at its outer end connected to an

eccentric on the shaft of the engine, or it
‘may be connected to link- motlon—-fm in-

stance, as shown in Kig. I—without depart-
ing f10m the essential featme of the inven-
tlon

"The slot in the valve is of sueh a depth
tha.t the valve can be raised off its seat. To

accomplish this; I form two arches 2° on the

valve and extend the stem J down through
an opening in the valve-casing A% Thisstem
has a T-head 7, the arms of which extend
"T'he upper end
of this stem is connected to a lever J’, piv-
oted at

| locking-arm 7°, which when down holds the

7' to a standard, and has a movable
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“when reversed the cut-o

619,129

lever up and also holds the valve off its seat,
thus allowing the steam to flow into the cyl-
inder the full stroke of the engine; but by
simply releasing this lever the valve will be
locked to its seat and will again cut off the

steam 1n the manner described above.

Adapted to the valve-casing A'is a revers-
ing-valve K, flat on top, as shown in the per-
spective view, and hollow, as shown in the
sectional view. The valve has ports /&, lead-
ing to the central chamber K’, so that when
the valve is shifted in one position the engine
will take steam over the top of the valve
through the passage a® valve-chamber A?
and passage a, and it will exhaust through
the passage o and the interior of the revers-
ing-valve to the exhaust-pipe. DBy moving
the valve in the opposite direction the direc-
tion of the steam will be reversed, and con-
sequently the engine will be reversed; but
ff mechanism cannot
be used without a duplicate cut-off valve is
provided in the passage o'.

] claim as my invention—

1. The combination in a rotary engine, of a
flanged piston-wheel, a casing, two bushing-
rings adapted tothe casing and resting against
the flanges of the piston-wheel, substantially

- as described.

2. The combination of a casing, a flanged
piston-wheel, two bushing-rings adapted to
the casing, with means for separating the
rings and pressing them against theinner sur-
faces of the flanges of the piston-wheel, sub-
stantially as desecribed.

3. The combination of a casing, a piston-
wheel, flanges thereon, with two rings mount-
ed within the casing and notched on theirin-
ner edges, the notches of onering adapted to
the recesses of the other, each ring having an
annular recess in its inner edge, with a nar-
rowring, and packingadapted totherecesses,
so as toform ayielding steam- tl“‘htJOlnt sub-
stantlally as described.

4. The combination in a rotary enﬂme, of
the casing, aflanged piston-wheel, slotsin said
wheel,piston-blades mounted within theslots,
said blades being made in two sections, with
means for separating the sections laterally so
that they will press against the flanges of the
piston-wheel, substantially as described.

5. The combination of a casing, two bush- :

ing-ringsmounted within thecasing,saidrings
being laterally movable, a two-part piston-
wheel slotted to receive piston-blades, rings
secured to each end of the piston-wheel and
forming flanges, grooves in the said flanges in
line with the slots in the piston-wheel, p1st0n-
blades, said piston-blades being made in two
parts, with means for laterally moving the
sald parts, and means for positively moving
the bladesradially,substantially asdeseribed.

6. The combination in a rotary engine, of
the cylinder, inlet and outlet ports therein, an
abutment between the ports, two bushing-
rings mounted within the cylinder, the said

oy

a point near the abutment, with a piston-
wheel and pistons, substantmlly as and for
the purpose set forth.

7. The combination in a lota,l.y engine, of
the cylinder, piston-wheel and pistons there-
in, a valve-casing, a cut-off valve, means for

oscillating the same, with means for raising

the valve off its seat so as to allow steam to
enter the eylinder during the full stroke, sub-
stantially as described.

8. The combination in a rotary engine, of
the cylinder, pistons therein, a valve-casing,
a cut-off valve therein, said valve being slot-
ted, an operating-rod adapted to the slot and
means forrocking said rod and oscillating the
sald valve over the valve-port to the engine,
a yoke on the valve, a rod having a T-head
adapted to the yoke and means for moving the
sald rod so as toelevate the valve off 1ts seat,
Substantmlly as described.

. The combination in a rotary engine, ot
the casing, laterally-movable rings mounted
within the casing, a flanged pistou-wheel, )
shaft on which the piston-wheel is mounted,
the flanges of sald wheel overlapping the
rings of the casing so as to make a steam-
twht joint, sl1d1ng pistons mounted within
the piston-wheel, each of said pistons being

made in two parts and laterally movable, a -

shoe mounted on the end of each piston so as
to snugly fit the casing, a tie-block mounted
in the casing and secured to the two rings, an
abutment-block made in two sections and

adapted to the tie-block of the rings, said

block being laterally movable so as to make
a steam-tight joint at the edges, substantially
as deseribed.

10. In arotary engine, the cylinder having
closed ends, and the bu Shlnn*-l ing having end-
wise-movablesectionsin combln cmon Wlth the
rotary piston -wheels carrying pistons and
having fixed thereto flanges contiguous to the
edges of said bushing-ring and also to the
edges of the pistons and overlapping the joint
between the pistons and ring, said parts in-

closing two or more steam-spaces, substan-

tially as described.

11. In arotary en n'me, the cylinder having
closed ends, a bushing-ring and an ab utment
and tie-block within the c¢ylinder, a rotating
piston-wheel provided with pistons and with
fixed flanges overlapping the edges of the pis-
tons, sa_ad ring, abutment and block being
made 1n sections movable endwise of the cyl-
inder, substantially as described.

12. In a rotary engine, the cylinder having
closed ends and a steam-inlet, an expansible
sectional bushing-ring fitting the eylinder cir-
cumferentially and a rotating piston-wheel
provided with pistons and with fixed flanges
overlapping the edges of the ring, said wheel,
flanges, ring and piston inclosing a tight
steam-chamber, substantially as described.

13. In a rotary engine, a ¢ylinder, a piston

' made with meshing toothed sections movable

endwise, springs to press the sections apart,

rings being grooved from one of the ports to | and a steam-stopping plate extending across

'Qﬂ;
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the joint from one section to the other, end- |

wise of the meshing teeth and cutting the
same, substantially as deseribed.

14. In a rotary engine, a cylmder Q. pIStOIl |

made with meshing toothed sections movable
endwise, springs 1:0 press the sections apart
and a steam-stopping plate extending across

-~ the joint from one section to the _other end-

10

20

- a casing, guide-slots in the casing

wise of the meshing teeth and cutting the 1
same, sald springs pressing on the sections

and on the edges of the plate, substantially
as described. |

a flanged piston-wheel, sliding piston-blades
therein, sald blades ma,de 1n sections, springs
separating the sections, and spring - bars

mounted in the wheel and adapted to rest |
against each face of the piston-blades, sub-

stantially as described.
16. The combination in a rotary engine, of
, & piston-

wheel, a blade therein, said blade bmnﬂ' slotted
~ lon ﬂ'ltudma,l] y,a bar pesemwthro ngh said slot |

and extendmﬂ' into the guide-slots of the cas-
ing, and springs within “the blades and bear-

ing against one side of the bar and tending

to force the blade out, substantially as de-
seribed.

25

17. The combination in a rotary engine, of |

a eesmg, two bushing-rings mounted within
the casing, a two- pert tie- bloek mounted in
the casing and secured to the two rings, said

30

block bemﬂ' recessed, a two-part abutmentin

sald recess, springs tendmcr to separate the

| two parts of the abutment, a pisten-wheel and
15.. The comblna,tlon in a rotary engine, of

springs mounted between the abutment and

the tie-block and tending to force the abut-

ment against the pleton-wheel substantially
as described
In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.,

| MONTA(]UE JAMES BRETHERTON

- Witnesses:
WILL. A. BARR,
J0s. H. KLEIN.
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