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UNITED STATES

Patented December 6, 1904,

PaTENT OFFICE.

BENJAMIN F. AUGUSTINE, OF BUFFALO, NEW YORK.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 776,882, dated December 6, 1904,
Application filed October 10, 1804, Serial No, 227,769, (No model)

To all whom it may concern:

Beit known that I, Benyamin F. AUGUSTINE,
a citizen of the Umted States, residing at Buf-
falo, in the county of Erie and State of New
lox]\, have invented certain new and useful
Improvements in Rotary Engines; and I do
hereby declare the following to be afull, 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, ref-
erence being had to the accompanying draw-
ings, and to figures of reference marked there-
on, which form a part of this specification.

My invention relates to improvements in
rotary engines, and more particularly to that
class which involves the employment of radi-
ally-reciprocating pistons.

The object of my invention is to provide an
improved construction by means of which I
am enabled to utilize a maximum expansion
of the steam and to so construct and arrange
the parts that as their frictional wear in-
creases the operative joints become tighter,
and consequently more effective.

To these ends my invention consists of cer-
tain details of construction and combination
of parts, all of which will be fully hereinafter
described and claimed.

In the drawings, Figure 1 is a central ver-
tical longitudinal qectlon taken in the line
of Fig. 9. Fig. 2 is a central vertical trans-
verse section taken in the line v v of Fig. 1.
Fig. 3 is a similar section with the compound
rotary cylinder removed. Tig. 4 isa side ele-
vation of the outside face of one of the disks
which are bolted to the compound rotary cyl-
inder. Fig. 5is an opposite side elevation of
one-half of the disk shown in Fig. 4. Tig. 6
is a side elevation of the rotary engine com-
plete. Fig. 7 is a section similar to Fig. 1
with the compound rotary cylinder removed.
Fig. 8 is a detached detail, in section, of the
modified cam-valve movement. Fig. 9 is a
detached detail, partly in section, of one of
the pistons. Fig. 10 is a detached detail of
the modified cam-valve movement, and Fig.
11 is a fragmentary perspective of the by-pass.

Referring to the drawings, 1 is the cylin-
drical casing having the integral end-support-
ing bases 2 2.

3 and 4 are the inclosing side plates, which
with casing 1 form the chamber in which the
operative parts are assembled. These plates
3 and 4 are secured in position by the bolts 5.

4747 are bearings in which the power- -shaft
48 is journaled.

In the upper circumference of the eylin-
drical casing 1 is the concentric exhaust-
chamber 6, its entire inner division-wall 7 be-
ing provided with a series of outlet-ports 8.
It will be seen that this exhaust-chamber ex-
tends practically one-half of the circumference
of the cylindrical casing 1. The inner wall
of the cylindrical casing 1 at its highest cen-
tral point commences to slightly curve in-
wardly to the right (see Figs. 1 and 7) until
it reaches a point 9 diametrically opposite.
From the point 9 the surface drops abruptly
to the inner cylindrical wall 10.

11 is the outlet-orifice of the exhaust-cham-
ber 6, opening into the exhaust-pipe 12.

13 (See Fig. 11) is a by-pass in the abrupt
incline of the inner wall of the casing 1 just
in advance of the point 9 in such wall,

14 and 15 15 are spring packing-blocks set
into the inner wall of the ecasing 1 at the point
where the abutment is formed. The block 14
exerts a steam-tight pressureinwardly against
the compound rotary cylinder 16, rigid upon
the power-shaft 48, and the blocks 15 15 ex-
ert a side steam-tight pressure against the
disks 17 and 18, which are secured to the sides
of the compound rotary cylinder by the coun-
tersunk bolts 19. - (See Fig. 2.) These disks
17 and 18 fit snuoly against the inner wall 10
of the eylindrical casing, being practically of
the same diameter, such disks forming where
they extend beyond the compound rotary cyl-
inder annular flanges 20 20 of such compound
rotary cylinder. These disks 17 and 18 may,
if found desirable, be cast integral with the
compound rotary cvhndel

21 21 are annular rings set looselv into the
inner faces of the side plates 3 and 4 of the
inclosing casing.

At preferably four spaced positions in.-the
side pldtes 3 and 4 are located the springs 22,
(see Fig. 2,) which bear against the outer
facesof the annular rings 21 91, Thesesprings
are inclosed in the hollow plugs 23, which

55

6o

63

70

75

8o

35

g0

95

100




[$33

10

5

20

25

30

33

40

45

50

55

60

05

2]

have adjustable screw-threaded engagement
with theside plates 8 and 4, by means of which
the tension of the springs against the annu-
lar rings 21 21 may be regulated.

With the ahove construction I effect asteam-
tight joint between the compound rotary cyl-
inder and the inner faces of the side plates 3
and 4, besides making provision for taking up
the frictional wear between such parts.

Both of the disks 17 and 18 are provided in
their outer portions 20 with elongated con-
centric steam-inlet ports 24, preferably four
in number.

The compound rotary cylinder 16 is com-
posed of the four radial eylinders 25, having
contracted outer openings 26. (See Fig. 7.)
In each cylinder 25 is arranged a radial pis-
ton 27, its inner end being provided with the
side flanges 28 28, (see Fig. 9,) which fit snugly
against the side walls of the cylinder 25, the
body of the piston passing snugly through the
contracted opening 26 of the cylinder. Kach
piston 27 is provided with the side ribs 29 29,
which have radial reciprocating movement in
the radial grooves 30 on the inner faces of the
disks 17 and 18. It will be seen from an in-
spection of Fig. 9 that the pistons 27 are of
sufficient length to allow for a steam-space 31
between the side flanges 28 28 and the shoul-
ders 82 32 on each side of the opening 26.
This provision is made for a double purpose—
first, to provide a cushion for partly neutral-
izing the centrifugal force exerted on the pis-
tons, and, secondly, to allow for the frictional
wear at the outer end of the pistons.

On the inner face of the side plate 3 (see
Figs. 2 and 7) is cut the annular channel 33,
having the exhaust-port 34 leading into ex-
haust-pipe 85. Within this channel 33 is set
the segmental ring 36, having cut on its inner
face the concentric channel 37, into which the
steam-inlet port 88 leads, and 39 is the steam-
inlet pipe which communicates with the inlet-
port 38. The inlet-pipe 39 takes its steam
from the main inlet-pipe 40, passing through
the side plate 8, which provides the steam on
one side for operating the pistons 27. The
additional inlet-pipe 41, passing through the
side plate 4, provides for the admission of
steam to the pistons 27 on the opposite side
of the inclosing casing, which effects a per-
fect balance of the action of the steam against
the compound rotary cylinder.

In the disk 18 are located the steam-ports
42, four in number, which cosperate with the
inlet and outlet ports 38 and 34 in the side
plate 8 for operating the sliding pistons 27.

Inoperation, referring particularly to Fig.
1, it will be seen that the steam-chamber grad-
ually narrows down on the right-hand side
until its outer wall meets the compound ro-
tary cylinder at the point where the packing-
blocks 14 15 15 are located, at which point
the abutment is formed. The piston 27 at

this point is entirely sheathed within the cyl-
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inder, at which point the stéari commiences
to enter behind the piston through the inlet-
port 42 preparatory to forcing such piston
outwardly. As it reaches the point 9 at the
top of the abrupt incline the piston, being now
forced outwardly, reaches the outer wall 10
down such incline without the slightest jar-
ring of parts. At this point the inlet-ports
924 24 in the disks 17 and 18 and just behind
the piston in operation reaches the inlet-ports
43 in the opposite annular rings 21 21 and
steam isadmitted behind the piston, thus forc-
ing it forward. The instant that the port 24
passes the inlet-port 43 the incoming steam
is cut off and the admitted steam commences
its expansive effort against the piston until
the next succeeding piston commences its de-
scent down the abrupt incline. During such
descent a sufficient portion of the expanding
steam passes back through the by-pass 13 to
balance the descending piston. As the piston
in operation reaches the perforated inner wall
7 of the chamber 6 the steam starts to exhaust
expansively through the outlet-ports 8and con-
tinues to so exhaust until the piston again
reaches its abutment. Simultaneously with
the exhaust just described the steam behind
the piston commences and continues to ex-
haust through the steam-port 42 into the an-
nular channel 38, (see Fig. 7,) from which it
escapes through port 43 into the exhaust-
pipe 35.

The flanged piston, operating in the ra-
dial grooves 30 in the disks 17 and 18, effects
two very important results. First, such con-
struction holds the projecting piston from re-
tarding side bearing against the sides of the
cylinder under the pressure against the pis-
ton of the expanding steam, and, second, the
forming of a steam-tight joint along the en-
tire length of the exposed portion of the pis-
ton between the flange and its groove, which
effectually prevents any escape of the expand-
ing steam.

In Figs. 8 and 10 I have shown a modified
form of the valve movement for forcing the
pistons out of their cylinders into their op-
erative positions, in which 44 is a cam-groove
in the side plate 3, adapted for the operative
reception of the pins 45 on each of the pistons
97, these pins riding in the radial slots 46
through the disks 17 and 18. (See Fig. 8.)

In the foregoing description and in the
drawings I have described and shown a series
of four radial pistons, which I prefer as pos-
sibly the most effective form; but it is appar-
ent that a greater or less number would be
operative, it being understood that two is the
smallest number of pistons which would be
operative.

I claim—

1. In a rotary engine, in combination, a
power-shaft, a compound rotary cylinder rigid
on the power-shaft and composed of a series
of radial cylinders, a series of rvadial pistons
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reciprocating in the radial cylinders, a casing
surrounding the compound rotary cylinder,
the inner wall of which curves inwardly to
meet the compound rotary cylinder to form
an abutment, an abrupt outward incline adja-
cent to the abutment, side annular flanges on
the compound rotary cylinder, spring-pressed
annular rings seated in the inner faces of the
side plates of the casing and adapted for tight
contact with the annular flanges on the com-
pound rotary cylinder and means for intro-
ducing and exhausting the steam employed
against the pistons and for forcing the pistons
into their operative positions.

2. In a rotary engine, in combination, a
power-shaft, a compound rotary cylinder rigid
on the power-shaft and composed of a series
of radial cylinders, a series of radial pistons
reciprocating in the radial cylinders, a casing
surrounding the compound rotary cylinder,
the inner wall of which curves inwardly to
meet the compound rotary cylinder to form
an abutment, an abrupt outward incline ad-
jacent to the abutment, a concentric exhaust-
chamber in the ecasing having a perforated
division-wall, side annular flanges on the com-
pound rotary cylinder, spring-pressed annu-
lar rings seated in the inner faces of the side
plates of the casing and adapted for tight con-
tact with the annular flanges on the compounnd
rotary eylinder and means for introducing
and exhausting the steam employed against
the pistons and for forcing the pistons into
their operative positions.

3. In a rotary engine, in combination, a
power-shaft, a compound rotary cylinder rigid
on the power-shaft and composed of a series
of radial cylinders, a series of ribbed radial
pistons reciprocating in the radial ¢ylinders, a
casing surrounding the compound rotary cyl-
inder, the inner wall of which curves inwardly
to meet the compound rotary cylinder to form
an abutment, an abrapt outward incline adja-
cent to the abutment, side disks rigid with
the compound rotary cylinder provided with
radial grooves adapted for the sliding recep-
tion of theribson the radial pistons and means
for introducing and exhausting the steam em-
ployed against the pistons and for forcing the
pistons into their operative positions.

4. Tn a rotary engine, in combination, a
power-shaft, a compound rotary cylinder rigid
on the power-shaft and composed of a series
of radial ¢ylinders, a series of ribbed radial
pistons reciprocating in the radial cylinders,
a casing surrounding the compound rotary
cylinder, the inner wall of which curves in-

_ wardly to meet the compound rotary cylin-
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der to form an abutment, an abrupt outward
incline adjacent to the abutment, side disks
rigid with the compound rotary cylinder pro-

&

vided with radial grooves adapted for the slid-
ing reception of the ribs on the radial pistons,
a concentric exhaunst-chamber in the casing
having a perforated division-wall and means
for introducing and exhausting the steam em-
ployed against the pistons and for forcing the
pistons into their operative positions.

5. In a rotary engine, in combination, a
power-shaft, a compound rotary cylinder rigid
on the power-shaft and composed of a series
of ribbed radial eylinders, a series of radial
pistons reciprocating in the radial cylinders,
a casing surrounding the compound rotary
eylinder, the inner wall of which curves in-
wardly to meet the compound rotary cylinder
to form an abutment, an abrupt outward in-
cline adjacent to the abutment, side disks rigid
with the compound rotary cylinder provided
with radial grooves adapted for the sliding
reception of the ribs on the radial pistons,
side annular flanges on the compound rotary
eylinder, spring-pressed annular rings seated
in the inner faces of the side plates of the
casing and adapted for tight contact with the
annular flanges on the compound rotary cyl-
inder and means for introducing and exhaust-
ing the steam employed against the pistons
and for forcing the pistons into their opera-
tive positions.

6. In a rotary engine, in combination, a
power-shaft, a compound rotary cylinder rigid
on the power-shaft and composed of a series
of radial cylinders, a series of ribbed radial
pistons reciprocating in the radial eylinders,
a casing surrounding the compound rofary
cylinder, the inner wall of which curves in-
wardly to meet the compound rotary eylinder
to form an abutment, an abrupt outward in-
cline adjacent to the abutment, side disks rigid
with the compound rotary cylinder provided
with radial grooves adapted for the sliding
reception of the ribs on the radial pistons, a
concentric exhaust-chamber in the casing hav-
ing a perforated division-wall, side annular
flanges on the compound rotary cylinder,
spring-pressed annular rings seated in the in-
ner faces of the side plates of the casing and
adapted for tight contact with the annular
flanges on the compound rotary cylinder and
means for introducing and exhausting the
steam employed against the pistons and for
forcing the pistons into their operative posi-
tions.

Intestimony whereof I have signed my name
to thisspecification in the presence of two sub-
scribing witnesses.

BENJAMIN F. AUGUSTINE.

Witnesses:

W. T. MmLeg,
Cuarrrs GARVEY.
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