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UNITED STATES PATENT OFFICE.

ALFONZO MERCER, OF NORFOLK,

VIRGINIA, ASSIGNOR OF ONE-HALF TO TERRY B. GORDON,

OF NORFOLK, VIRGINIA.

ROTARY ENGINE.

No. 877,354,

Specification of Letters Patent.

Patented Jan. 28, 1908.

Application filed June 8, 1907, Serial No. 377,928, -

To all whom 1t may concern: |

Be 1t known that I, ArLFoNzo MERCER, of
Norfolk, in the county of Norfolk and State
of Virginia, have invented certain new and
useful Improvements in Rotary KEngines;
and 1 hereby declare that the following 1s &
full, clear, and exact description thereof,
reference being had to the accompanying

drawings, which form part of this specifi-

cation. . - |
The present invention relates to improve-

ments In rotary engines and has for 1its

primary object to provide a novel construc-
tion whereby the pressure of the fluud me-
dium 1s utilized to the tfullest possible extent.
The invention further contemplates the
provision of novel means for feeding hve
fluid to the rotor upon one side of the engine
and exhausting it theretrom upon the oppo-
site side of the engine. ' . -
The engine also embodies a peculiar valve
mechanism whereby the direction of the flow
of the fluid medium through the rotor can
be reversed when required. |
[for a full understanding of the invention
and the merits thereof and also to acquire a
knowledge of the details of construction of
the means for effecting the result, reference
1s to be had to the following deseription and
accompanying drawings, 1m which— |
Fieure 1 18 a perspective view of the
engine; Fig. 2 is a longitudinal sectional

view partly in elevation; Fig. 3 15 a trans-

verse sectional view showing 1 dotted lines
the double arrangement of valves; Ig. 4 1s

a detail perspective view of the rotary plug

~valve; g, 5 1s a cross section of same;
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ifig. 6 1s a detail plan view partly in section
of the rotor and the co-acting end pieces
removed from the casing; and Ifig. 7 1s a
similar view showing a plurabity of rotors.

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

Spectfically describing the invention, the

numeral 1 designates the casing which 1s pro- ;

vided with a cylindrical opening 2 within
which the rotor 3 is mounted. - The opening
2 1s closed by the end pieees 4 which extend
within the opening and are provided with
annular flanges 5 fitting against the exterior
of the casing and secured thereto by any

formed in the end pieces 4 and is rigid with
the rotor 3. This rotor 3 1s in the nature of

a-disk and is provided towards 1ts pel_"ipher'y_ |
of transversely disposed

with a plurality |
ports 8 which are inclined with respect to the
axis of the rotor and constitute the buckets
of the engine. In the preferred form of the
invention, as in the present instance, these
ports 8 are arranged in a plurality of con-
centric circles.  With this construction, it
will be readily apparent that the reaction of
the fluild medium in passing through the
ports will operate to revelve the rotor. In
order to prevent undue leakage of the steam
or fluid medium, the rotor 3 is provided upon
its opposite sides with the laterally extend-

| shaft 7 is journaled within suitable bearings 55

65
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ing flanges 9 which are recelved with'n cor-

responding grooves In the end pleces 4.
Each of the said end pieces 4 is formed with
an annular groove 10 constituting a chamber
to receive the steam or fiuid just before act-
ing upon the rotor and after leaving the
same. Communication between the annular
chambers 10 and the ports 8 in the rotor 1s
brought about by means of a plurality of
ports 11 formed in the end pieces and comm
municating with the chambers 10, the said
ports corresponding in number and location
to those in the rotor so as to utilize the force
of the fluid medium to the fullest possible
extent.

A valve chamber 12 is formed 1 the upper
portion of the casing 1 and preferably has a
tapered formation. The upper portion of
the valve chamber communicates with a
plurality of inlet openings 13 leading from
a common supply pipe 14, while the lower
portion of the valve chamber cominunicates

‘with a series of exhaust ports 15 leading to

an exhaust chamber 16 extending entirely
through the casing and disposed approxi-
mately parallel to the valve chamber. The
passages 17 communicate with opposite

1 sides of the valve chamber 12 at points be-
tween the inlets 13 and the exhaust ports 135,

and lead to ‘the annular chambers 10 in the
end pieces 4 applied to opposite sides of the

casing. Operating within the valve cham-

ber 12 is a rotary plug valve 18 which has a

corresponding taper to that of the valve

chamber and is provided upon diametrically
opposite sides with the recesses 19, each of

sultable means such as the screws . The | which is sub-divided into two portions by &
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the two stops 26 and 27,

{xerfm*ated longitudinal flange 20. It may
e mentioned that these perforated flanges 20
do not 1w any manner alter the flow of the
steam or fluid medium and merely serve to

enable the plug valve to obtam a firm bear--

mg within the chamber. The smaller end
of the valve plug 18 terminates in a threaded
stud 21 capped by a nut 22 and receiving a
washer-member 23 whiclh: 18 somewhat larger
than the end of the walve plug and Aits

It may

aoainst the extertor of the casing.
23 18 provided

witll & perforation veceiving a corresponding
lug 24 projecting from the valve member.

This construction aids in producing a steam-.

ticht joint. The opposite end of the plug
valve has the operating lever 25 applied
theretc, the movements of the said lever being
himited by the stops 26 and 27 projecting
from the casing. When the lever 1s moved
into contact with the lug 26, the valve mem-

ber 18 assumes the position shown 1o e, 3,
. Hap! ]

in which the mlets 13 coinmunicate through
one of the recesses 19 on the valve member
with one set of the passages 17, while the op-
posite set of passages 17 communicate with
the exhaust ports 15. By swinging the lever
into contact with the stop 27 this condition
is reversed and the fluid medium is caused to
pass through the rotor in an opposite di-
rection, thereby reversing the divection ot
the same. Should the operating lever be
moved to an intermediate point between
1t will be readily
apparent that the flow of the fluid will be en-
tirelv shut off and the engine will come to a
SLOP. B

Applied to opposite ends of the casing ]
are the removable plates 28 formed upon
their imnner faces u-‘it-L the depressions or re-
cesses 29 communicating Wiffl onposite ends
of the exhaust chamber 16, HKach of these
plates 28 is provided with an exhaust port 30
through which the dead steain may be drawn
into the condenser. | |

In the operation of the engine, it will be
readily apparent that the hve steam will
flow through one set of the passages 17 and

enter the annular steam chamber 10 upon

one side of the rotor and affer passing
through the ports & of the said rotor will
enter the opposite ~hamber 10 and be ex-
hausted through the opposite set of passages
17 and the exhaust chamber 16, DBy re-
versing the position of the lever, the steam
can be caused to flow through the rotor in an
opposite direction and the engine thereby
reversed.  In this connection, it is desired
to direct particular attention to the fact that
the ports & in the rotor and the ports 11 In
the end pieces 4 are mehned axially m op-
posite directions whereby the jets of steam
are caused to act in a most eflective manner.

A slight modification of the invention is
shown in dotted lines 1n Iy 3, in which one
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of ‘the valve chambers 12 is f}foiridedhpon

each side of the opening 2 in the casing, the

two valves being identical In construction

‘with that previously described, and the va-
‘rious sets of the passages 17 leading {rom

the valve chawmbers, communicating, respec-
tively, with the two annular chambers 10.

A still further modification is shown 1n
I'ig. 7, in which a plurality of the rotors 3 are
employed, the said rotors being separated
by an intermediate wall 31 formed with ports

32 which are inclined in an opposite direction

to the ports 8 in the rotor.
of an engine constructed in this manner 1s
idential with that of the preferred form
previously deseribed, with the exception

The operation
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that the steam passes through a plurahity of -

the rotors instead of only through a single
rotor. In a similar manner’it will be readily
apparent that the number of rotors utilized
may be increased indefinitely in order to ob-
tain additional power. e

It is to be understood that minor strue-
tural changes may be made from the fore-
coing stricture without departing from the
spirit of the invention as set forth mn the fol-
lowing clalms. o -

Having thus described the invention, what
is claimed as new 1s: |

1. In arotary engine, thie combination of a
casing, a rotor mounted withun the casing,

end pieces applied to the casing and formed

with annular grooves constituting chambers,

the said rotor being formed with axially in-
clined ports and the end pleces with a second
set of ports communicating with the before
mentioned chambers and 1inelined in an oppo-
site direetion to those of the rotor.

2. Inarotary engine, the combination of a

casing, a rotor mounted within the casing,
end pieces applied to'the casing and provided
with flanges fitting against the exterior there-

of, the sald end picces being formed with

annular grooves, the rotor being provided
with axially inclined ports and the end pieces
with a second set of ports commupicating
with the grooves and inclined in an opposite
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direction to those of the rotor, and means for -

supplving live fluid to one of the grooves and
oxl
Iroove. .

3. In arotary engine, the combination of a

casing provided with an exhaust chamber, a

rotor mounted within the casing, means for
supplying live fluid to the rotor and deliver-
ino dead flutd to the exhaust chamber, and
a plate applied to the casing formed with
a recess communicating with the exhaust

chamber. 7 o - ' |
4. Inarotary engine, the combination of 3

casing formed with an exhaust port extend-.

ing completely through the same, a rotor

mounted within the casing, means lor sup-.

plying live steamn to the rotor and leading
dead fluid to the exhaust chamber, and plates

wusting dead fluid from the opposite
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applied to opposite sides of the casing formed
with Tecesses communicating with opposite
ends of the exhaust chamber.

5, In arotary engine, the combination of 2
casing, a rotor mounted therein and provided
with a plurality of concentric circles, of trans-
versely disposed ports inclined relatively to

“the axis of the rotor, fixed end picees extend-

ing within the casing and each having a cor-
responding number of ports to those of the

rotor and a grooved chamber to receive the

actuating fluid prior to its adiission to the
ports, all substantially as described.

6. In a rotary engine, the combination
with a rotor mounted upon a shaft withmn a

suitable casing, and having a plurality of

concentric circles, of transversely disposed
ports, said ports being inelined witn respecet
to the axis of the rotor; of fixed end pieces
extending within the casing, cach having

ports corresponding in number with those in |

the rotor, and provided with a receiving
fluid or steam chamber, and an annular
ffange secured against the exterior of the cas-
ing, all substantially as and for the purpose
described.

7. In a rotary engine, the combination
with a rotor provided on its opposite sides
with laterally extended flanges and mounted
on a shaft within a suitable casing, said rotor
having a plurality of transversely disposed
ports inclined with relation to its axis, fixed
end vieces extending within the casing and
having a corresponding number of inclined
ports with those in the rotor, and grooves for
the roception of the flanges on the rotor
whereby undue le.. .age of the actuating flud
is obviated, all substantially as described.

the valve chamber, passages leading from
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9. In combination, a rotary engine casing

having a valve chamber at 1ts upper part,
with inlet openings leading to a common sup-
nly pipe, a valve fitting in said chamber, a
series of exhaust ports leading to an exhaust
chamber extending entirvely through the cas-
ing and disposed approximately parallel to

opposite sides of sald chamber and commu-
nieating with the chambers in the end pieces,
a rotor fixedly mounted upon a shaft and
provided with a plurality of inchned ports
adapted to receive the actuating medium
from ports in end pieces. - - 7 '

9. In combination, a rotary engine casing
having a tapered valve chamber at its upper
portién and inlet opening leading.to a com-
mon supply pipe, a valve fitting in said cham-
ber and provided with recesses upon oppo-
site sides each of which being subdivided 1nto
{ ;o portions by perforated’ longitudinal
flanges, a series of exhaust ports leading to

an exhaust chamber extending through the
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casing, passages leading from opposite sides

of said chamber and communicating with
chambers in the end pieces, a rotor provided
with a plurality of ports adapted toreceive the
actuating medivm through ports in the end
pieces, all substantially as and for the pur-
pose described. | |

In testimony that I'claim the foregoing as
my own, [ aflix my signature in presence of
two witnesses.

ALFONZO MERCER.
Witnesses:
JouN L. FLETCHER,
T. . ALEXANDER.
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