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To all whom. it may concern:

- UNITED STATES

PATENT OFFICE.

" BENJAMIN F. AUGUSTINE,

OF BUFFALO, NEW YORK.

ROTARY ENGINE.

" No. 878,201. -

Specification of Letters Patent.

Patented Dec. 10, 1907.

Application filed December 17, 1906: Serial No, 848,276,

~ 13—3,Fig. 1. Fig.4isa fragmentary hori- -

Be it known that I, Bexsasin F. Aucus- | zontal section thereof, on a reduced scale,in

TINE, a citizen of the United States, residing
at Buffalo, in the county of Erie and State of
New York, have invented a new and useful
Improvement in Rotary Engines, of which

- the following is a specification.
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. -provided in rear of the pistons with admis-
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This invention relates more particularly to

improvements in the rotary engine disclosed
in-U. 8. Letters Patent No. 810,601, granted
to me' Jan. 23, 1906, and which, briefly

. stated, is constructed as follows: A rotary |

piston carrier or core is arranged to rotate in
3 Stationary casing which contacts at one
side with tlie core to form an abutment.

The. pistons ‘or blades against which the.
‘steam or motive fluid exerts its pressure to

drive the engine are arranged to move ra-:
dially in chambers in the core and are held in-
sliding contact with the inner surface-of the

cylinder by stationary cams, counter-weights
being connected to the pistons to reduce the
friction and consequent wear on the pistons
and . eylinder.

fluid, and the Hanged ends of the core ard

sioni ports which successively register with

. the supbly passages to admit the motive

fluid info the cylinder. between the pistons

‘and the abutment and cut off the fluid to act
The fluid leaves the cylinder
- through main and supplemental exhaust
~ports in the casing. ' _ ,
The objects of the invention are to pro--
.vide the eylinder with a separate abutment
piece or wear piece which can be accurately”
‘made and fitted to the cylinder at small ex-

expansively.

~ pense and can be readily replaced when

40

worn; also to secure a better arrangement of
the pistohs or blades and counterbalancing
weights; also to provide automatic cutoff
means to codperate with the admission ports

- of the rotary core t6 properly time the cut-
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‘¢laims. L .
in the accompanying drawings, consisting
of three sheets: Figure 1 is a longitudinal

off in accordance with variations in load on
the engine; and to otherwise improve rotary
engines of the type mentioned inthe respects
hereinafter deseribed and set forth-in the

sectional elevation of an -engine provided

‘with the improvement, in line 1—1, Fig. 3.

Fig. 2 is a perspective view of the abutment
or wear piece removed ~Fig. 3 is a trans-

- verse sectional elevation of the engine in line

The cylinder is provided - in |
its ends with supply passages for the motive"

line 4—4, Fig. 3, showing'the steam ports -

-and passages. Fig. 5 is a transverse sec-

tional elevation thereof in line 5—5, Fig. 1,

.showing the automatic’ cutoff mechanism.
Fig. 6 is a perspective view of the piston car-

60

rier or core removed, without the end plates

and pistons. Fig. 7 is g detail sectional view

of the cutoff ring al_i‘c} ‘associated parts, in line -

7—7,Fig. 5. . . RS
Like-letters of reference refer to like. parts
in the severalfigures.. ., . . =" o
- A yepresents: the stationary cylinder or.
“casing; Bt the power shaft which passes

through. the casing and is journaled in suit-

able adjustable bearings b on'the opposite
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“ends of the casing; C the.rotary piston car- .

rier or core which is fixed to the shaft to
turn therewith and is arranged in the casing
to contaét at one side thetrewith, whereby is
provided an abutment for the motive fluid to

act against in driving the engine; D the pis-

tons or blades which are arranged in piston
pockets or chambers d in the rotary core to
move in and -out as the core rotates; and E
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the stationary eams or eccentrics which are -

"against which the-énds of the pistons bear
and by which they are held in sliding contact
with the inner surface of the cylinder as the
core rotates. : '
The cylinder or casing may be-of the con-
struction described in said patent or of any

- fixed to the opposite ends of the casing and =
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other suitable construction, except instead of -

having an inner surface formed partly by a
‘portion of the body of the casing concentric

with the axis of the core, and partly by ap.

ebucment block at one side of the cylinder

and nhaving an inner face eccentric with the .

axis of the core, the body of the casing has a
cylindrical bore or hole a-extendi 1
to end thereof concentric throughout with
“the axis of the power shaft and core, and a

from end:
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separate hollow: cylindrical abutment piece:.

or wear-plate ¢’ is provided having a cylin-'

drical outer surface and a cylindrical bore or

inner surface .eccentric to its..outer surface

and to the:axis of the rotary core. The

abutment piece is fitted in the cylindrical-

bore or:hole of the casing and forms a lining

105

or wear-piece therefor.. As the bore of the

cylinder body.and the inner and outer sur-
faces of the-abutment piece are all eylin-

drical, these surfaces can be turned and the -

110

abutment piece fitted in the casing with nice . -
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=3
precision at small expense, and, when worn,
the abutment piece can be readily and
cheaply replaced. The abutment plece. is
shorter than the body of the casing, or ter--
Iﬁl_inates short of the ends of the latter, see
ig. 1,
which are thinner than its thick side; see
Figs. 1 and 2, and it is preferably, though not
necessarily, cored out as shown at a* to make
it lighter.

The rotary core C, Figs: 1 and 6, has en-

larged ends or flanges ¢ which, in the present

“.1%

20

ment piece and -the ends of the casing,.
" against which the end plates bear. '

25

30

* posite ends of the cylinder around the power

35

" each piston can

~between the other two pistons.

40

- 45

- the weights can be

50

sngine, -straddle the. thick portion of the

abutmept piece and are surrounded by and |
form a running joint with the end flanges &*
of the abutment piece, and circular plates ¢
which are secured to the opposite ends of the
core and close the ends of the piston cham-
bers d.”. These end plates are of larger diam-
eter than the ﬂangég ends of the'core and ex-
tend between the end flanges of the abut-

® As the inner surface of the abutment piece -
on which the pistons travel is cylindrical, the
‘eceentrics. B have circular peripheries on
which the ends of the pistons or blades bear.
The eccentrics are located, like the cams in
said patent, in cavities in the ends of the core
inside of the core end plates, being bolted or-
secured in any other suitable way to the op-

shaft. : S g

- ‘Three pistons or blades, instead of four, as
in the patent, are preferably employed, as
thereby the counterbalancing weight F for

side of the axis of the core from such piston
The weights
are connected to their respective pistons by
7ods or bolts 7, Figs. 1 and 3, which pass
through the power shait, and nuts f/, and
the weights are’located in cavities f* pro-
vided for them in the core. In this way
more room is provided for the movements of
both the pistons and the counter-weights and
larger pistons and weights'can be used and
located farther from the
axis of the core where they will respond
‘more readily to the centrifugal force. They

and it has annular end flanges a* 1

-shaft forwardly,

be arranged at the opposite |

can slso be more readily adjusted when thus

-located, their securing bolts and nuts being

55

- opposite to the:

reached through holes in the core which are
bolts and are mnormally
closed by plugs f°. The. counterbalancing
weights can be adjusted to hold the pistons.

_ on the abutment piece with just force enough

%o prevent leakage past the pistons,
“the wear on the pistons and abutment piece |

60
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is greatly reduced.. ,

G represents the admission ports extend-
ing through theend flanges and plates of the
core in Tear of the pistons and adapted in the
rotation of the core to
register with the supply ports g in the ends |

so that |

8738.201.

of the cylinder, which are

‘ connected by
branch passages

or pipes ¢’ with a main

steam or motive fluid supply pipe H con-.

trolled by a throttle valve h«

1 indicates the valve rings which are lo~
cated.in annular recesses in the ends of the
cylinder opposite to the admission ports and
are
The
main exhaust port o ports K extrnd through
the inner- wall of the body of tae cylinder,
which is preferably hollow and COMMNIUNI-
cates at its lower portion with the exhaust
pipe k. When a pair of admission ports G
registers with the supply ports ¢ the steam
or-other motive fluid will pass through them
into the cylinder in rear of the adjacent pis-
ton, and, acting between said piston and the
abutment, will drive the piston, core and
thiat is, to the rightin Fig. 3,
as indicated by the arrow When the ad-
mission ports pass the supply ports the steam
will be cut off and will act expansively until
the piston reaches the exhaust ports K and
escapes from the cylinder. This action is

vepeated for each piston. The arrangement

of the ports and action of the engine are sub-

stantially the same as in said patented en-

gine.
Bl . L . . . .
“The engine herein, described is provided in-

addition with automatic cut-off means con-

structed asfollows: 1, Figs. 1, & and 7; repre-

held against the end plates of the core by .
‘adjusting screws 4 or other means.
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sents movable -cutoff rings arranged in an-

nular recesses in the inner sides of the end -

plates of thé core, against the core flanges ¢,
and having ports or openings I registering
with the admission ports in said flanges and
end plates. By turning or shifting the cut-
off rings slightly about their axes their ports
will niore or less restrict the effective size of-
the admission ports and so produce an earlier
or later cut off of the steam admitted to the
cylinder.. In the construction showr. gov-
ernor levers M are arranged between the ends
of the cylinder and end plates of the core in
vhambers m, Fig. 1, provided for the purpose
in the core end-plates. The levers are ful-
crumed hetween their énds in any switable
manner to the end plates, and one arr of
each lever is weighted and the other prmns of
the levers have pin and slot or other loose
connections with arms m’ projecting in-
wardly from the cutofl ring into the governor
chambers through slots m* in the portions of
the end plates, separating the governor
chambers from the recesses for the cut-off
rings.  The weighted arms of the governor
levers are ~preferably supplemented” by
springs m?, Fig. 5, atfached thereto and to
suitable fixed parts-on the core end plates.
When the engine js in operation, the position
of the governor levers will vary under the
centrifugal action in” accordance with the

pass and successively ! speed of the engine in & well known manner

and through their connections with the cut-
: l
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’ dﬁ’ring' will shift the latter and ‘properly

time the cut-off in accordance with the con--

" ditions of load. Any other suitable auto-

matic means could be employed for shifting
the . cutoff ‘I"ing'-arrangejd‘ ;md- op‘f_srgting as |

described.

" anid exhaust ports leading from the cylinder

2 10

"+ In a correspondin,
", the talve being ho
‘15

.. be placed in register with ‘either of t
20
© - passages

.at opposite sides of the abutment to the-
‘chamber O of the reversing valve P located
in the hollow base of the cylinder. A cylin--

drical valve is shown arranged to oscillate
gly shaped valve chamber,
low and connecting af one
end with a passage or pipe p leading from the

- main steam or fluid ‘supply pipe H and pro--

vided with a throttle valve 9'..- The revers-
ing valve has a through port p* adapted to
he sup-
and side grooves or
" p* adapted to comiiect the sup-
plemental ports N and.N’ respectively with

plemental. ports N N/,

" discharge openings p® p° in the valve chamber
“in.differeat positions of the valve. - In the

25

40

_. haust port. " By turaing t,
- until its'steam port p? registers with t
35

.- port N, driving
- direction.
Yo reverse the engine, t

45

- reversing valve open:

position of the reversing valve shown in Fig.
3, its steam port and the supplemental port
N are closed and its passage p* connects the
supplemental port ‘N’ with  the discharge

" . opening p%, in which case said port N serves
30,

a8 a supplemental exhaust port for clearing
the cylinder.of steam remaining in advance
of the pistons after theylﬁs,ss the jain ex-
he reversing valve |
] e sup-
plemental port N, its passage p*'will connect
the supplementalsport N fo the discharge
opening °, ~‘The steam or motive fluid will
‘then enter the cylinder through the supple-
mental port N’:and exhaust through the
main exhaust port K and other supplemental
ng the enginé in the opposite”
When using the reversing valve
ie throttle valve & of
‘the ‘main steam supply valve will be closed
and the valve p’ of 'the pipe y leading to the
Any suitable handle

- or device Q, Fig. 3, can be employed for turn-

6

o
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_wit,
“ovable pistong

in% the reversing valve.

1 claim as my invention: v
S N -The‘combi\nation,of & casing having a
cylindrical bore, a Lollow separate cylin-
drical abutment piece fitted in. said cylin-
drical boré of the casing and having a cylin-
drical bore eccentric to its outer surface and

‘end flanges concentric ‘with said outer. sur-

face, a rotary .core arranged. in -said abut-

.

~ment,plece concentrically with the bore of
said casing and with one side in contact with

the thick side thereof and having end en-
,larfir::ments located withfh and concentric

said end flanges of the abutment Ppiece,
carried by said core, means
for hoiding said pistons in sliding -contact,
with the ipner surface of gaid abutment piece,

located

Inits ends which

.of the cylinder

8

).aﬁld,meaﬁs,}fer @dmitting‘ﬂuid to and ex-

hausting

65

\ it from said casing, substantially as
-set forth. . " s

‘2. The combination of & casing having a
cylindrical bore,, a. hollow separate cyln- -

| drical abutment: piece fitted in said cylin-

N N” represent supplemental “admission ; drical bore of the casing and’ terminating .

short of the ends of said casing, said abut-

70

ment piece having cylindrical end ‘flanges; - :
and a cylindrical bore eccentric to its outer - -

surface, a rotary core arranged in said abut-:

75

ment piece and contacting with the thick . -
side thereof and having end enlargements lo-: .

cated within said end flanges of the abut-

ment piece, and end plates secured to said .

core and projecting between the'end flanges

casing, movable pistons carried by said core,

80
of sdid abutment piece and the ends of said- .

means for holding said pistons in sliding con- : -
tact with the inner surface of said abutment -

piece, and means for admitting fluid to and
exhausting it from said casing, substantially
as set f_orlil. .

3. The combination of a casing, a rotary
core therein, an odd nuinber of pistons car-
ried by said core and arranged to move radi-
ally toward and from the axis of the core, &
counter-weight connected to each piston and

at the opposite side of the axis of the
core therefrom, said counter-weights being ar-
ranged between adjacent pistons, and means
for admitting fluid to and exhausting it from
the casing, substantially as set forth,

4. The combination of a casing, a rotary
core therein having an odd number of piston
chambers therein and weight chambers be-
tween said piston chambers, pistons ar-
ranged fo slll)de in said piston chambers
toward and from the axis of the core, coun-
ter-weights arranged in said weight cham-
bers and each.connected to a piston at the
opposite side of the axis of the core there-
from, and means for'admitting fluid to and
exhausting it from the casing, substantially
as set forth. R '

- 5. The combination of a casing having an
inlet port, a rotary core having an admission

"{ port at its peripheral portion which passes

said port in the cylinder, a piston carried by
said core, a cut-ofl rin which rotates with
said core and is locate% near the periphery
thereof and has an’ opening to register with

o said admission . port, and means_located in .

said casing within the space bounded by said

“eut-off ring for shifting said cut-off ring

relative to said ‘core,

substantially as set
forth. '
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6. The combmauon of a easing having in-

let ports.in its ends, a rotary core
with*end plates

ds ch pass through said end plates
and register with said inlet ports in the ends’

pistons carried by

0 re provided -
and having admission ports .

125

in the rotatiom of the core, .
said core, cut-off rings
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and rotate with said core and have openings

4 o _873,2\0‘1

which: are located inside of'said end plates |

stantially as set forth:

to register with said admission ports, and | : 8 The combination of acasing having in-
mesns located between the ends of said core ‘let ports in its ends, a rotary core having ad-

5. and the ends of the casing outside of said end | mission portsin its ends which pass said inlet
- plates and connected to said cut-off rings for

ports in'the ends of the cylinder, pistons car-
ried by said core, cut-off rings w. ich are lo-

shifting ‘them relative to said core, substan-
7 | cated in annular cavities in the ends of said

tially as set forth. _
7. The combination of a caging having n-
let ports in its ends, a rotary core provided | admission ports, and means located in cham-

‘with end plates and having adinission ports | bers between the ends of said core and the

in its onds which pass through said end. ends of the casing concentrically within said
plates and register with said inlet ports in the | cut-off rings .for shifting said cut-off rings
ends of the cylinder in the rotation of the | relative to said core, substantially as set
core, pistons carried by said core, packing | forth.© .

rings between the end plates of said core and |~ Witness my hand, this fifth day of Decem-

‘the onds of the casing opposite to said ad- | ber, 1906.

mission ports, cut-off rings arranged in an- | Ty 2 g T TN
wular cavities in the ends of said core inside’ . BENJAMIN F. AUGUST NE.
of said end plates and having openings to Witnesses:

register with said - admission ports, and’ C. W. PARKER,

means located within said casing for shifting - C. B. HorRNBECK.

said cut-off rings relative to said core, sub-

_core and have openings to register with said’

34



