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UNITED STATES PATENT OFFICE.

ISAAC ALFORD, OF PERU, KANSAS.

ROTARY ENGINE.

1,033,514.

Application filed November 15, 1911,

To all whom it may concern.:

Be it known that I, Tsasac Avrorp, a citi-
zen of the United States, residing at Peru,
in the county of Chautauqua, State of I{an-

. sas, have invented certain new and useful

Improvements in Rotary Engines; and I do
hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same.

My invention relates to new and useful
improvements in fluid pressure engines and
more especially to rotary engines in which
the piston is keyed upon and rotates the
shaft by which the power generated by the
engine is supplied and the object of my
invention is to improve the construction and
increase the efficiency of engines of the above
described type.

A further object of my invention is the
provision of a rotary engine in which the
piston is acted upon by the power generat-
ing fluid at opposite points and in such a
manner that the engine may be readily re-
versed. To accomplish this I provide a cyl-
inder having a plurality of ports arranged
in spaced pairs, one port of each pair being
adapted to act as an exhaust port for one
direction of the engine and as an inlet port
when the engine is reversed, while the other
port acts as an inlet port for the forward
rotation of the engine and as an exhaust port
when the engine 1s reversed. I also provide
a piston having a plurality of heads and a
corresponding plurality of intermediate re-
cesses or fluid receiving pockets. The cylin-
der is provided between the ports of each
pair of ports with a radially movable abut-
ment adapted at all times to bear against the
working face of the piston and a further ob-
ject of my invention is therefore to provide
means whereby said abutments will be moved
radially by the direct action of the piston
upon them without the intercession of ten-
sion springs or gearing hitherto employed.

With these and other objects in view, my
invention will be more fully described, illus-
trated in the accompanying drawings which
show a preferred embodiment of my device
and then specifically pointed out in the
claims which are attached to and form a
part of my invention.

In the drawings, Figure 1 is a front eleva-
tion of my engine. Fig. 2 is a rear eleva-
tion. Fig. 8 is a longitudinal section on the

Specification of Lettérs Patent.
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line 3—3 of Fig. 1. Fig. 4 is a transverse
section on the line 4—4 of Fig. 3.
Referring more specifically to the draw-
ings, in which similar reference numerals
designate corresponding parts throughout,
10 designates the base or support of my en-
gine which is preferably formed of metal
and upon which is mounted the cylinder 12
through which extends the rotatable shaft
11 which extends longitudinally through the
cylinder 12 and upon which is keyed the
piston 13. As best shown in Fig. 4 this pis-
ton is of a type commonly met with in en-
gines of this character having three heads
14 and three intermediate recesses or fluid
receiving pockets 15, the outer periphery
of said piston being so formed that the di-
ameter of the piston taken anywhere through
its center of rotation is constant while the
length of the radii is different at different
points. The piston is so proportioned that
its heads engage closely against the inner
face of the cylinder-and in order to insure

-a fluid proof joint between said heads and

the cylinder 1 have provided each of the
heads with a longitudinally extending chan-
nel 16 in which is seated a spring pressed
packing bar 17 which is pressed outwardly
by its springs to constantly engage with the
inner face of the cylinder.

The cylinder comprises the cylinder body
proper 12 and the cylinder heads 18 and 19
which are firmly bolted to the body, suitable
packing rings 20 being interposed to form a
fluid proof joint. Kach of the cylinder
heads 18 and 19 is provided with a fluid
proof bearing 21 in which the shaft 11 is
journaled and each head is provided with a
diametrically extending slot 21’ in which is
slidably mounted a slide 22, said slides being
provided centrally with longitudinally ex-
tending slots 23 through which the shaft
passes, whereby the slides are free to recip-
rocate in the slots. These slides extend in
parallel spaced relation to each other and
are connected at their ends by metallic abut-
ments 24 and 24’ the inner faces of which
extend in parallel spaced relation and at a
distance apart equal to the diameter of the
piston whereby they closely engage against
the peripheral face of the same at all times,
each of the abutments being provided with
a spring pressed packing bar 25 to insure a
close bearing between the two. As shown
the cylinder is thickened opposite each of
these abutments and is recessed to receive

60

65

70

75

80

85

90

95

100

105

110



10

15

20

25

30

35

40

45

50

55

60

65

L2

either of the abutments as it is forced out-
wardly by the action of the piston. The
slides 23 have their inner faces flush with
the inner faces of the cylinder heads and
therefore coact with the latter to form an
uninterrupted bearing surface for the ends
of the piston. Iach cylinder head is further
provided with a second slot 26 which ex-
tends at right angles to the slot 21 and be-
tween said slot and the outer face of the cyl-
inder head, said latter slots at their outer
ends opening inwardly through the cylinder
heads, and slidably mounted in these slots
are slides 27 similar to the slides 22 and
slotted as at 27° for the passage of the shaft
11. The ends of the slides 27 are joined by
abutments 28 and 28" similar to the abut-
ments 24 and 24" and the cylinder adjacent
said abutments is also thickened and re-
cessed to receive either abutment as it is
forced outwardly. As will be readily seen
each of the above described abutments will
constantly engage against the peripheral
face of the piston, the outward forcing of
any one of the abutments under pressure of
one of the pistons causing the reciprocation
of its slides and the consequent inward
movement of the opposite abutment. The
recessed portions of the cylinder through
which the abutments move are provided
with roller bearings 29 which bear upon
either side of each of the abutments and

which not only serve to prevent the abut.-

ments from binding in their passage through
the recesses but also form a fluid proof bear-
ing between the two. Each of the thickened
portions of the cylinder is provided with a
fluid receiving chest 30 which is closed by a
cap 31 and the operating fluid is admitted to
each chest through a valve 32 of the turn
plug type, the operating stem 33 of which
extends outwardly beyond one end of the
cylinder and is provided with a bevel gear
34. The shaft 11 is provided with a bevel
gear 35 and a shaft 36 provided at each end
with bevel gears 87 and 38 are journaled in
suitable bearings carried by the cylinder
head 19, their gears 37 meshing with the
gear 35 and their gears 38 meshing with the
gears 34 of the valve, said gears being so
proportioned that the wvalves are turned
three times for one rotation of the shaft 11.

Positioned one upon each side of each of
the fluid chests 30 are valve chambers 39
and 40, said valve chambers being connected
with the chests by passages 41 and 42 re-
spectively, with the bore of the cylinder by
passages 43 and 44 respectively and with the
outer air by passages 45 and 46 respectively.
Positioned in each of these valve chambers
is a three-way valve 47 by means of which
communication may be made either between
the cylinder and the chest or between the
cylinder and the outer air. By this means
either valve may act as an inlet valve or ag

1,033,514

an exhaust valve as demanded by circum-
stances. The valve stems 47" of the valves
47 are extended beyond the forward end of
the cylinder and are provided with gears 48
which mesh with a gear 49 which isrotatably
mounted upon the shaft 11 and which 1s
provided with a hand lever 50 having a
spring pressed pawl 51 adapted to engage
with the teeth of a sector rack 52. As will
be readily seen the gear 49 may be swung

by means of the lever to open and close the*

valves 47 and each pair of valves 47 is so
arranged that when one is open the other
will be closed. Because of this one of each
pair of said valves may be used as an inlet
valve while the other is employed as an out-
let or exhaust valve. The passages 43 com-
municate with the cylinder upon one side of
the abutments while the passages 44 com-
municate with the cylinder upon the oppo-
site side of the abutment and it therefore
follows that when one set of the valves 47
are employed as inlet valves the piston will
rotate in one direction and that when the
other set of the valves 47 is employed as in-
let valves the piston will be driven in the
opposite direction. The engine therefore

can be readily reversed by a swinging of the .

hand lever 50. Fach of the valves 32 is so
arranged with respect to the piston that it
may be opened immediately after the pass-
ing of one of the piston heads beyond its
corresponding abutment and will be closed
immediately after said piston head passes
the next adjacent abutment.

In operation suppose the piston in the
position shown in Fig. 4 of the drawings
and to be rotated in the direction of the
arrow, then the passages 44 are acting as in-
let ports while the passages 43 are acting as
exhaust ports. The valve 82 adjacent the
abutment 28 is about to open, the valve ad-
jacent the abutment 28" is fully opened, the
valve adjacent the abutment 24 is about to
close and the valve adjacent the abutment
24’ is open. It will thus be seen that pres-
sure is constantly applied to two adjacent
pockets of the piston simultaneously, thus
doing away with all dead centers and per-
mitting the ready starting of the engine
irrespective of the position of the piston.
When it is desired to reverse the engine the
valves 32 are reversed by means of the hand
lever, when the valves 47, which were pre-
viously the exhaust valves become the inlet
valves, and those which were previously the
inlet valves become the exhaust valves, the
piston therefore being revolved in the op-
posite direction.

It will thus be apparent that T have pro-
vided an extremely simple and efficient
form of fluid pressure engine of the rotary
type and one in which all dead centers are
avoided. It will further be apparent that I
have provided means for readily reversing

70

75

80

85

90

95

100

110

120



10

15

[+
ot

(M)
()]

e
few]

1,088,514

the engine, said means utilizing the inlet
valves as exhaust valves when the engine is
reversed and the exhaust valves as inlet
valves. I have also provided means for
actuating the abutments to constantly main-
tain them in active position, said means not
requiring the use of springs or of gearing
such as 1s commonly employed for this pur-
pose.

It will of course be understood that minor
changes in details of construction may be
made 1T desired without departing from the
spirit of my invention in the slightest de-
gree.

What I claim is:—

1. A rotary engine, a cylinder having a
plurality of spaced fluid chests and a pair of
valve chambers adjacent each of said chests,
each of said valve chambers communicating
respectively with its fluid chest, the cylinder
bore, and the atmosphere, three-way valves
in said valve chambers, a multiple headed
piston in the cylinder bove, a plurality of
abutments bearing against said piston and
mounted for radial movement, each of said
three-way valves having a valve stem, gears
carried by said valve stems, a gear mountecd
for rotation and meshing with said valve
stem gears, means for manually rotating
said latter gear, supply valves for said fluid
chests, and means operable by the piston for
opening and closing said supply valve.

2. In a rotary engine, a cylinder having
a plurality of spaced fluid chests and a pair
of valve chambers adjacent each of said
chests, each of said valve chambers com-
municating respectively with its fluid chest,
the cylinder bore, and the atmosphere, three-
way valves in said valve chambers, means
for actuating all of said three-way valves

a

simultaneously, a multiple headed piston in
the cylinder bore, a plurality of abutments
bearing against said piston and mounted for
radial movement, supply valves for said
fluid chests, valve stems for said supply
valves, bevel gears carried by said valve
stems, a bevel gear rotatable by the piston,
and means coacting between said latter bevel
gear and the bevel gears of the valve stems
to open and close said supply valves.

3. In a rotary engine, a multiple headed
piston, a cylinder for said piston having a
plurality of diametrically opposed spaced
apart pairs of fluid chests, a plurality of
abutments bearing against said piston and
mounted for radial movement toward and
away from said chests, cylinder heads for
said cylinder, a plurality of slides recipro-
cally mounted in said cylinder heads and
extending diametrically thereof, each of
said slides having its ends secured to dia-
metrically disposed abutments whereby out-
ward movement of one abutment will cause
Inward movement of the opposed abutment,
a plurality of valve chambers formed in said
cylinder one adjacent each side. of each
abutment, each of said valve chambers com-
municating with a fluid chest, the cylinder
bore, and the atmosphere, three-way valves
in said valve chambers, means for actuating

all of said three-way valves simultaneously,

supply valves for said fluid chests, and
means operable by the piston for opening
and closing said supply valves.

In testimony whereof, I affix my signa-

ture, in presence of two witnesses.

ISAAC ALFORD.
‘Witnesses: '

C. K. Drurzry,
R. C. Apams.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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