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UNITED STATES 
BENJAMIN F. AUGUSTINE, OF BUFFALO, NEW YORK. 

PATENT OFFICE. 

ROTARY ENGINE 

No. 798,485. Specification cf Letters Patent. Patented Aug. 29, 1905. 
Application filed January 11, 1905, Serial No. 240,566, 

To all, Luhon, it inctly conce77. 
Beit known that I, BENJAMIN F. AUGUSTINE, 

a citizen of the United States, residing at Buf 
falo, in the county of Erie and State of New 
York, 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, reference 
being had to the accompanying drawings, and 
to figures of reference marked thereon, which 
form a part of this specification. 
My invention relates to improvements in ro 

tary engines, and more particularly to that 
class of engine for which Letters Patent No. 
776,882 were granted to me on the 6th day of 
December, 1904. The general construction 
covered by such Letters Patent is the combi 
nation of the following instrumentalities, viz: 
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 in 
Wardly to meet the compound rotary cylinder 
to form an abutment, an abrupt outward in 
cline adjacent to the abutment, 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. 
The objects of my present invention are to 

combine certain novel features with the above 
outlined construction, to make my engine re 
versible, and to manipulate the radial pistons 
in a positive manner by means of a novel ar 
rangement and combination of a cam with 
such pistons. 
To these ends my invention consists of cer 

tain details of construction, all of which will 
be fully hereinafter described and claimed. 

In the drawings, Figure 1 is a central ver 
tical longitudinal section of my improved en 
gine. Fig. 2 is a side elevation of the lower 
half of my improved engine. Fig. 3 is a cen 
tral vertical transverse section of my improved 
engine. Fig. 4 is an enlarged detached de 
tail, in horizontal section, of the steam-chest. 
Fig. 5 is a detached detail of one-half of one 

of the side disks attached to the compound ro 
tary cylinder, and Fig. 6 is a perspective view 
of one of the abrupt inclines, showing the 
by-pass. 

Referring to the drawings, 1 is the cylin 
drical casing, having the integral base 2 and 
the two removable shaft-bearings 33. 
4 and 5 are the inclosing side plates, which, 

with the casing 1, form the chamber in which 
the operative parts are assembled. These 
plates 4 and 5 are removably secured in posi 
tion by the bolts 6. 

7 is the sectional power-shaft, journaled in 
the bearings 33. The left-hand end of this 
power-shaft is hollow, adapting it for the re 
ception of the stationary sha?t 8, keyed in the 
left-hand bearing 3 and extending across the 
steam-chamber. 
Around the cylindrical casing 1 and within 

its outer wall is the concentric exhaust-cham 
ber 9, its upper division-wall 10 being pro 
vided with a series of perforations 11, form 
ing outlet-ports. The lower portion of the 
inner wall of the cylindrical casing 1 curves 
inwardly in opposite directions in abrupt in 
clines 12 and 13 to meet the compound rotary 
cylinder 14 to form the intermediate abut 
ment 15, provided with the central spring 
pressed packing-block 16. In each of the 
abrupt inclines 12 and 13 are the by-passes 
17 and 18, (see Figs. 1 and 6,) which commu 
nicate with the high-pressure ports 19 and 
20, controlled by the valves 21 and 22. The 
stop-cocks 23 and 24 control the reversal of 
steam through the ports 19 and 20. 

25 is the compound rotary cylinder, con 
centric with the cylindrical casing 1 and rigid 
with the sectional power-shaft 7. 26 and 27 
are disks which are secured to the sides of the 
compound rotary cylinder 25 and extend to 
the inner wall of the cylindrical casing 1. 
They are secured by the countersunk Screws 
28. (See Fig. 4.) These disks 26 and 27 fit 
snugly against the inner wall 29 of the cylin 
drical casing, being practically of the same 
diameter, such disks forming where they ex 
tend beyond the compound rotary cylinder 
annular flanges 30 30 of such compound ro 
tary cylinder. These disks 26 and 27 may, if 
found desirable, be castintegral with the com 
pound rotary cylinder. 31 31 are annular 
rings set loosely into the inner faces of the 
side plates 4 and 5 of the inclosing casing. 
In sockets in the side plates are placed the 
springs 32, which bear against the outer faces 
of the annular rings 31 31. The tension of 
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these springs against the annular rings is reg-- 
ulated by the bolts 33. With the above con 
struction I effect a steam-tight joint between 
the compound rotary cylinder and the inner 
faces of the side plates 4 and 5, besides mak 
ing provision for taking up the frictional 
wear between these parts. Both of these 
disks 26 and 27 are provided in their outer 
portions 30 with the elongated concentric 
steam-inlet ports 34, preferably four in num 
ber. 
The compound rotary cylinder 25 is com 

posed of the four radial cylinders 35, (see Fig. 
1) having shouldered inner ends 36. In each 
cylinder 35 is arranged a radial piston 37, 
having a shouldered inner end 38 adapted 
for holding contact with the shouldered inner 
end of the cylinder 35 for neutralizing the 
centrifugal force of the piston. Each piston 
37 has a radial reciprocating movement in the 
radial grooves 39 on the inner faces of the 
disks 26 and 27. (See Fig. 5.) 

Centrally arranged within the compound 
rotary cylinder and rigid upon the stationary 
shaft 8 is the cam composed of the upper and 
lower sections 40 and 41, adjustably secured 
by bolts and nuts 42 and 43 to provide for 
accurate play upon the pistons 37 and to take 
up lost motion when necessary. This sec 
tional cam 40 41 by contact with the pistons 
37 forces them successively into operative po 
sition to enable them to receive the expansive 
force of the steam. 
44 is the steam-chest, into which steam is 

admitted from the supply-pipe 45 through the 
port 46. The steam is conducted along the 
twin passages 47 47 (see Fig. 4) to the outlet 
ports 4848, adjacent to the outer faces of the 
flanges 30 of the disks 26 and 27 and in the 
path of the steam-inlet ports 34 in the flanges 
30. This provision for admitting the steam 
from opposite sides effects a perfect balance 
of the action of the steam against the com 
pound rotary cylinder. 

In operation, referring to Fig. 1, the valve 
21 in the position shown is closing the ex 
haust and is open to admit steam throughby 
pass 17 into the steam-chamber to start the 
engine in positive rotation. The opposite 
valve 22 is closed against admission of steam 
and open to the concentric chamber 9 to ex 
haust the steam which has been carried by 
the exhaust-ports 11 by the rotating pistons. 
When the engine is thus started, steam is ad 
mitted through port 46 into the steam-chest 
44, and valve 23 is closed to shut off steam 
from by-pass 17, thus operating the engine 
with the cut-offs. When the inlet-ports 34 
34 in the disks 26 and 27 successively reach 
the outlet-ports 4848 in the steam-chest 44, 
the steam is intermittently admitted against 
the pistons 37 to revolve the same. The right 
hand piston 37, just in advance of the meeting 
ports 34 and 4S, is thus forced forward by the 
steam-pressure until the port 48 is cut off, at 
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which point the expansion of the steam comes 
into play and continues until the following 
piston 37 reaches the bottom of the left-hand 
abrupt incline 12. Until this point is reached 
the left-hand piston 37 is receiving the full 
expansive force of the steam, which is made 
possible by the open by-pass 17. (See Fig. 6.) 
When the left-hand piston 37 reaches the for 
ward outlet-port 11, the steam behind such 
piston exhausts expansively through the per 
forated division-wall 10 11 into the concen 
tric chamber 9 and out through exhaust-pipe. 
in reversing the engine high-pressure steam 
only is employed in the construction shown, 
in which case no steam passes through the 
steam-chest, and valve 22 is thrown open to 
the steam-chamber and closed to the exhaust 
chamber and the opposite valve 21 is closed 
to the steam-chamber and open to the exhaust 
chamber. It is perfectly feasible, however, 
to reverse the motion of the engine by means 
of cut-off ports in practically the same man 
ner as herein shown; but for the sake of 
simplicity of construction I prefer to employ 
the high-pressure steam, as described. 

I claim 
1. In a rotary engine, in combination, a re 

volving power-shaft, a stationary shaft within 
the revolving power-shaft, a compound rotary 
cylinder rigid on the revolving power-shaft 
and composed of a series of radial cylinders, a 
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series of radial pistons reciprocating in the 
radial cylinders, a casing surrounding the 
compound rotary cylinder, the inner Wall of 
which curves inwardly in opposite directions, 
in abrupt inclines, to meet the compound 
rotary cylinder to form an intermediate abut 
ment, means for introducing and exhausting, 
in opposite directions, the steam employed 
against the pistons and a sectional can on the 
stationary shaft for forcing the pistons into 
their operative positions, the two sections of 
such cam being adjustable to and from each 
other, for the purpose stated. 

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 re 
ciprocating in the radial cylinders, a casing 
surrounding the compound rotary cylinder, 
the inner wall of which curves inwardly in op 
posite directions in abrupt inclines, to meet 
the compound rotary cylinder to form an in 
termediate abutment, an exhaust-chamber con 
centric with the cylindrical casing, the upper 
portion of its division-wall being perforated 
and means for introducing and exhausting, 
in opposite directions, the steam employed 
against the pistons and for forcing the pistons 
into their operative positions. 

3. In a rotary engine, in combination, a re 
volving power-shaft, a stationary shaft within 
the revolving power-shaft, a compound rotary 
cylinder rigid on the revolving power-shaft 
and composed of a series of radial cylinders, a 
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series of radial pistons reciprocating in the 
radial cylinders, a casing surrounding the 
compound rotary cylinder, the inner wall of 
which curves inwardly in opposite directions, 
in abrupt inclines, to meet the compound ro 
tary cylinder to form an intermediate abut 
ment, an exhaust-chamber concentric with 
the cylindrical casing, the upper portion of 
its division-wall being perforated, means for 
introducing and exhausting, in opposite direc 
tions, the steam employed against the pistons 
and a cam rigid on the stationary shaft for 
forcing the pistons into their operative posi 
tions. - 

4. 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 having shouldered inner 
ends, a series of radial pistons reciprocating 
in the radial cylinders and provided with 
shouldered inner ends adapted for holding 
contact with the shouldered inner ends of the 
radial cylinders for neutralizing the centrifu 
gal force of the pistons, a casing surrounding 
the compound rotary cylinder, the inner wall 
of which curves inwardly in opposite direc 
tions, in abrupt inclines, to meet the com 
pound rotary cylinder to form an intermedi 
ate abutment and means for introducing and 
exhausting, in opposite directions, the steam 
employed against the pistons and for forcing 
the pistons into their operative positions. 

5. In a rotary engine, in combination, a re 
volving power-shaft, a stationary shaft within 
the revolving power-shaft, a compound rotary 
cylinder rigid in the revolving power-shaft 
and composed of a series of radial cylinders 
having shouldered inner ends, a series of ra 
dial pistons reciprocating in the radial cylin 
ders and provided with shouldered inner ends 
adapted for holding contact with the shoul 
dered inner ends of the radial cylinders for 
neutralizing the centrifugal force of the pis 
tons, a casing Surrounding the compound ro 
tary cylinder, the inner wall of which curves 
inwardly in opposite directions, in abrupt in 
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clines, to meet the compound rotary cylinder 
to form an intermediate abutment, means for 
introducing and exhausting, in opposite direc 
tions, the steam employed against the pistons 
and a cam rigid on the stationary shaft for 
forcing the pistons into their operative posi 
tions. - 

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 radial pistons 
reciprocating in the radial cylinders, a casing 
surrounding the compound rotary cylinder, 
the inner wall of which curves inwardly in 
opposite directions, in abrupt inclines, to meet 
the compound rotary cylinder to form an in 
termediate abutment, a by-pass in each of the 
abrupt inclines communicating with the steam 

3. 

ducing and exhausting, in opposite directions, 
the steam employed against the pistons and 
for forcing the pistons into their operative 
positions. 

7. In a rotary engine, in combination, a re 
volving power-shaft, a stationary shaft within 
the revolving power-shaft, a compound rotary 
cylinder rigid on the revolving power-shaft 
and composed of a series of radial cylinders, a 
series of radial pistons reciprocating in the ra 
dial cylinders, a casing surrounding the com 
pound rotary cylinder, the inner wall of which 
curves inwardly in opposite directions, in ab 
rupt inclines, to meet the compound rotary 
cylinder to form an intermediate abutment, a 
by-pass in each of the abrupt inclines commu 
nicating with the steam and exhaust cham 
bers, means for introducing and exhausting, 
in opposite directions, the steam employed 
against the pistons and a cam rigid on the sta 
tionary shaft for forcing the pistons into their 
operative positions. 

8. 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 in 
opposite directions in abrupt inclines, to meet 
the compound rotary cylinder to form an in 
termediate abutment, an exhaust-chamber 
concentric with the cylindrical casing, the up 
per portion of its division-wall being perfo 
rated, 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 compound rotary 
cylinder and means for introducing and ex 
hausting, in opposite directions, the steam em 
ployed against the pistons and for forcing the 
pistons into their operative positions. 

9. In a rotary engine, in combination, a re 
volving power-shaft, a stationary shaft within 
the revolving power-shaft, a compound rotary 
cylinder rigid on the revolving 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 in opposite directions, 
in abrupt inclines, to meet the compound ro 
tary cylinder to form an intermediate abut 
ment, an exhaust-chamber concentric with the 
cylindrical casing, the upper portion of its 
division-wall being perforated, 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, 
means for introducing and exhausting, in op 
posite directions, the steam employed against 

65 and exhaust chambers and means for intro- the pistons and a cam rigid on the stationary 
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shaft for forcing the pistons into their oper 
ative positions. 

10. 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 in oppo 
site directions, in abrupt inclines, to meet the 
compound rotary cylinder to form an inter 
mediate abutment, an exhaust-chamber con 
centric with the cylindrical casing, the upper 
portion of its division-wall being perforated, 
side disks rigid with the compound rotary 
cylinder provided with radial grooves adapt 
ed for the sliding reception of the radial pis 
tons and means for introducing and exhaust 
ing, in opposite directions, the steam em 
ployed against the pistons and for forcing the 
pistons into their operative positions. 

11. In a rotary engine, in combination, a re 
volving power-shaft, a stationary shaft within 
the revolving power-shaft, a compound rotary 
cylinder rigid on the revolving power-shaft 

and composed of a series of radial cylinders, 
a series of radial pistons reciprocating in the 
radial cylinders, a casing surrounding the com 
pound rotary cylinder, the inner wall of which 
curves inwardly in opposite directions, in ab 
rupt inclines, to meet the compound rotary 
cylinder to form an intermediate abutment, an 
exhaust-chamber concentric with the cylin 
drical casing, the upper portion of its division 
wall being perforated, side disks rigid with 
the compound rotary cylinder provided with 
radial grooves adapted for the sliding recep 
tion of the radial pistons, means for introduc 
ing and exhausting in opposite directions, the 
steam employed against the pistons and a cam 
rigid on the stationary shaft for forcing the 
pistons into their operative positions. 

In testimony whereof Ihave signed my name 
to this specification in the presence of two sub 
Scribing witnesses. 

BENJAMIN F. AUGUSTINE. 
Witnesses: 

JOHN O. ADSILY, 
W. T. MILLER. 
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