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To all whom it may concern.:

Be it known that I, WasnineTon L. PuI-
FER, a citizen of the United States, residing
at Edwardsville, in the county of Madison
and State of Illinois, have invented certain
new and useful Improvements in Rotary En-
gines, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings.

My present invention relates to improve-
ments In rotary engines; and the main object
thereof is the provision of a rotary engine in
which the inlet and outlet ducts are mounted
in a head in which I use a peculiar shape and
construction of valve and cut-off forregulat-
ing the flow of pressure fluid through said
ducts to operate the engine and improved re-
versing mechanism whereby the pressure
fluid is directed in the proper way upon the
pistonswithout changing the entrance orout-
let ports.

Another object of my invention is to pro-
vide means for advancing and retarding the
abutting pistons, means whereby the bearing-
points of the engine are externally adjustable,
means whereby the cut-off parts may be
raised away from their seats to allow a con-
tinuous flow of pressure fluid when desired,
the provision of adjustable journal-bearings
for the various parts, and making the pistons
in sections, whereby they may be easily as-
sembled and fastened together.

With theseobjects in view I produce asim-
ple and practical form of rotary engine in
which two pistons are operated in unison in
the casing, the said pistonsoperating mechan-
ism for controlling the supply of pressure
fluid, the said pistons being of peculiar shape
and so adjustable asto be in proper contact
with each other while rotating within the cas-
ing.

To attain these objects, my invention con-
sists of a rotary engine of this character hav-
ing novel features of construction and com-
bination of parts substantially as disclosed
herein. ‘

In the accompanying drawings, Figure 1 1s
a side elevation of the complete engine. Fig.
2 is a similar view taken from the opposite
side. Tig. 3 is a view with one end removed
and some parts in cross-section. Fig. 4is a
section taken on line X X of I'ig. 3. TFigs. 5
and 6 are detail views and show themeansfor
adjusting the packing-pieces around the pis-
ton and in the shell. Figs. 7 and 8 are de-
tail views of the mechanism for throwing the

valves out of operation to allow the free flow
of pressure fluid.

Referring to the drawings, the numeral 1
designates the base,which has formed irte-
gral therewith the annular ring or casing 2,
which has secured upon opposite sides there-
of the heads 3 and 4, the head 3 being pro-
vided with the inlet-port 6, whichleads into
the vertical duct 6, whose ends terminate at
7 and 7/, opposite the bores Sand 8, formed,
respectively, at the top and bottom of the
casing 2, the purpose of which will presently
appear. Leading from the opposite ends of
these ducts are the ends 9 and 9’ of the duct
10, which isin communication and terminates
in the outlet-port 11, the inlet-port 5 and the

outlet-port 11 being mounted, respectively,

above and below the center lines of the cas-
ing.
The casing is formed so as to provide two
compartments or chambers 12 and 13, in
which are rotatably mounted the coacting
pistons 14 and 15, said pistons consisting of
the semicircular contact-surfaces 16, térmi-
nating in the webs or rims 17, which are of
such construction as to provide the curved
depressions or channels 18, the purpose of
which will presently appear. The ends 19 of
the webs or rims are mounted in longitudinal
channels or grooves 20, provided in the sur-
face of the cylinders 21 and 21/, these cylin-
ders being secured rigidly upon the shafts 22
and 22’ by means of keys 23. In order to as-
sist iri rein®orcing the pistons, I provide the
1ib 24, The grooves or channels 20 are ar-

ranged in such a position as not to be diamet-

rically opposite, the purpose of which is to al-
low the contact-surfaces of the respective
pistons to always be together at a point
slightly out of the center of the casing, so that
more power will be exerted as the pressure
fluid passes through the bores 8 and 8’ in the
center of the chambers 12 and 13 to rotate
said pistons.

In order to properly pack the pistons with-
in their respective chambers 12 and 13, T pro-
vide the adjustable packing-strips 25, which
extend the full length of the casing and are
mounted within the depressions or sockets 26
formed in the inner wall of the casing and are
operated upon by means of the set-screws 27,

“the said set-screws being provided with the

two different-diametered portions 28 and 29,
the surfaces of which portions are provided
with opposite screw-threads, so that the
packing can be properly adjusted without be-
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ing disconnected from the screw. -These
screws are made with a larger diameter next
the head and are smaller at the end. Both
parts are to be threaded—one right-hand ‘and
the other left-hand. The threads are of dif-
ferent number—that is, one coarser arnd ‘the
other finer—and it is therefore obvious that
as the screw is turned the packing-strip will
either be drawn into its seat or moved out-

ward, thus always leaving it not flexibly but

rigidly adjustable.

“Mounted so as to have a slight movement
within the bores 8 and 8’ are the cylindrical:
valves 30 and 307, the said valves having:
mounted intermediate of their length within'
the same the disks 31 and 31, which are con-:
nected, respectively, to the rods 32 and 32"

which pass through the bores 33 and 33" in
the head 4 of the casing, the said rods being
.operated upon by means of the crank-arms
34 and 34’, which are connected. to the oper-

_ating-lever 35 through the medium of the

links 36 and 36’. The cylindrical valves 30
and 30" are provided with elongated slots 30
and 30°, which are adapted to aline, respec-
tively, with the slots or ducts 30° and 30% of
the casing, these ducts being upon opposite
sides of the casing and arranged, respectively,
toward the inlet of the valve 30 and the out-
let of the valve 307, while I provide in the
walls of the valves 30 and 30’ in the other

. ‘ends the slots 30¢ and 30f, which- are adapted
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when. the engine is reversed to aline with the
ducts 30¢ and 30k, formed in the casing, thus
allowing the pressure fluid to-enter the casing
from below and pass out from above without

changing the position of the inlet or outlet.

ports. By this mechanism the cylindrical
valves are slightly turned, so as to reverse
the flow of the préssure fluid, so that it is
caused to pass from the duct 6 to the duct 10
in opposite directions without changing the
inflow and outflow of the pressure fluid. ‘

In order to control the admission of the
pressure fluid through these valves, I secure
to the ends 37 and 37’ the disks 38 and 38/,
which are provided with the radiating wing-
shaped openings 39. These disks are so"se-
cured within the spaces 40 and 40" -as to be a
part thereof. Mounted over the ends’of the
‘valves and the disks 38 and 38" are the disk
valves 41 and 41/, which are provided with

the wing - shaped openings 42, which are

adapted to aline with the wing-shaped open-

1ings 39, so as to properly admit the pressure |

fliid into the valves, the volume of the pres-
sure fluid depending upon the opening or

.channel ‘thus provided, which may be very

~ glight or the full width or size of the openings

60

“the rods 43 and 43’ are passed through the

39 and 42. In order to operate thiese disks,

“bores 44 and 44 of the head 3 of the casing

63

.and have their ends connected to the disks
- 41 and 41/, the outer ends of said Tods 43 and .

43’ being connected to the crank-arms 45 and

‘means of ‘the links 47 and 477,
‘means the rotation of these disks is con-

819,020

45', which are connected together
By this

trolled, and in order to make the same auto-
matic the stud 46 is connected upon an ec-
centric arm 48, carried upon the outer end of
the shaft 22, so that as the piston 16 is rotat-
ed the valves 41 and 41’ are controlled so that
the pressure fluid is properly admitted to op-
erate the pistons.

~ Mounted upon the opposite ends of the

‘shafts 22 and 22’ are the gears 49 and 49/,

which are adapted to mesh with eachother,
so that the pistons as they are revolved by
the pressure fluid willcombine the power, and
thus transmit it through the shaft 22’ to the
proper mechanism which is adapted to'be op-
erated by the engine. "It will thus be seen

the cylinders 30 and 30’—are stationary ex-
cept when turned for reversing the engine, the
cut-off being effected by the-mechanisi that
operates the small stems passing through the

“stuffing-boxes 50 and 50’, the disks 41 &nd

41’ bemng oscillated so as to normally close
the hollow cylinders, but, being perforated,
as they are, a small move opens or closes the
ports ‘and an exceedingly small amount of
power is lost in this operation.

" In order to properly raise the disks 41 and
41’ away from the énd of ‘the hollow valves,
so as to permit a continuous inflow of pres-
sure when it may be desired, I provide a
means, as shown in Figs. 7 and 8, tle said
means consisting of a link or'yoke 51, which
is connected to the slidingly-mounted ‘stem
52, which is adapted to be pulled upon, so
that its ends 53, which surround the stems or
shafts 43 and 43’, will cause said shafts to
move slightly outward and unseat thé valves
41 and 41/, thus throwing the'same out of op-
eration, so that it does not control the out-

ward or in flow of pressuré fluid from said .

valves. ) . .

In expansive ranning the valve would open
for full pressiré when the pistons reach the
position as shown-in Fig. 3, and when-they
have moved ninety degreesthevalve will close
and for the next ninety degrees the pistons
will run by expansion. There will be but
smallloss of pressure fluid from cleéarance, as
the active chamber is always on the same side
and never empties. When by expansion the

‘pressure has been reduced, it will -be simply

supplemented by the high-pressure: impulse
for the next quarter-revolution; and.so on
continuously, the high pressureneéver having
to ill a vacuum after the engine starts. = The
exhaust-ports” always’ standing open,:there
can be no back pressure above what will dis-

place. the-atmosphere..

The means for adjusting the pistons and

at 46 by
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‘keeping ‘theéni 'in close contact: with-each
‘other ‘consists of the two, sléeéves or bearings
52 within the projecting hub or boss 53 of the
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head 3 and surround one of the shafts 22 at
each end. Both of these sleeves are bored
very slightly eccentric, so that when one is
turned in one direction, and the other in
the other direction, the shaft will move in a
straight line toward the other shaft.

When the proper adjustment has been
made, they are simply locked in position by
means of the set-screws 53 or any other de-
sired means. Every adjustment of the en-
gine can be made from the exterior. The
sleeve-bearings exténd inside the head, the
central parts 54 of the pistons being bored to
accommodate them. By this means I make
the engine more compact and provide shoul-
ders upon the sleeves to prevent leakage.
The bores in the pistons can also be used as
oil-chambers to lubricate both the end and
the journal-bearings.

From the foregoing description, taken in
connection with the drawings, it is evident
that I provide a thoroughly efficient and
practical rotary engine of this character and
one which can be used as a continuously-
moving engine with a determined amount of
pressure fluid applied thereto, or it may be
used as an expansion-engine by allowing the
pistons to operate the valves and by the sim-
ple reverse mechanism can be easily reversed
without the cushioning effect generally oc-
casioned in engines of this character as the
entrance and outlet ports of the engine re-
main the same at all times, only changing the
direction of the admission of the pressure
fluid to the engine. .

What I claim as new, and desire to secure
by Letters Patent, is— :

1. In arotary engine, the combination of a
casing having two chambers, pistons mount-
ed in said chambers and in contact with each
other, the contact-point of said pistons being
beyond the center lines of the chambers,
means for introducing pressure fluid cen-
trally of the casing for operating upon the
pistons, eccentric adjusting means for the
journals of said pistons to keep the pistons
always in contact with each other, and a se-
ries of adjustable packings mounted in each
chamber and in contact with the pistons.

2. In arotary engine, the combination of a
casing having two chambers, pistons mount-
ed in said chambers and in contact with each
other, the contact-point of said pistons being
beyond the center lines of the chambers, ec-
centric adjusting means for keeping the pis-
tons always in contact with each other,

- valves for controlling the admission and es-

6o
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cape of the pressure fluid to said casing and a
series of adjustable packings mounted in each
chamber and in contact with the pistons.

3. In arotary engine, the combination of a

casing provided with a single chamber having:

two enlarged portions and constricted near
the center thereof, pressure-fluid ducts lead-

2

a piston mounted in each enlarged portion of
the chamber, eccentric adjusting means for
keeping the pistons always in contact with
each other, valves for controlling the admis-
sion and escape of the pressure fluid to said
chamber, and adjustable packings mounted
in said chamber for engaging the surface of
the pistons.

4. In a rotary engine, the combination of a
casing provided with a chamber having en-
larged ends and having a constricted portion
longitudinal of the central portion thereof,
heads for said casing one provided with an in-
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let and the other with an outlet, pistons rota- -

tably mounted within said chamber and in
contact with each other, a vertical duct pro-
vided in each head opposite the constricted
portion of the chamber, bores through the
casing in communication with the ends .of
said vertical duct of the head for causing
communication between said ducts and the
chamber, and valves located in said ducts
for controlling the admission and exit of pres-
sure fluid.

5. In arotary engine, the combination of a
casing provided with a chamber having en-
larged ends and having a constricted portion
longitudinal of the central portion thereof,
heads for said casing one provided with an in-
let and the other with an outlet, pistons rota-
tably mounted within said chamber, adjust-
ing means for holding the pistons always in
contact with each other, a vertical duct pro-
vided in each head opposite the constricted
portion of the chamber, bores through the
casing in communication with the ends of
said vertical duct of the head for causing
communication between said ducts and the
chamber, and valves located in said ducts
for controlling the admission and exit of pres-
sure fluid.

6. In arotary engine, the combination of a
casing provided with a chamber having en-
larged ends and having a constricted portion
longitudinal of the central portion thereof,
heads for said casing one provided with an in-
let and the other with an outlet, pistons rota-
tably mounted within said chamber and in
contact with each other, a vertical duct pro-
vided in each head opposite the constricted
portion of the chamber, bores through the
casing in communication with the ends of
said vertical duct of the head for causing
communication between said ducts and the
chamber, valves located in said ducts for con-
trolling the admission and exit of pressure
fluid, and reversing mechanism connected to
the valves for causing the pressure fluid to
enter into the chamber in the opposite direc-
tion.

7. In arotary engine, the combination of a
casing provided with a chamber having en-
larged ends, a piston mounted in the end of
each chamber and adapted to be in rolling

ing to the constricted portion of said chamber, | contact with each other, bores centrally ar-
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ranged above and below said chamber and in
communication thérewith, heads secured to
“the ends of the casing and provided with ver-
tical ducts in communication with said bores
upon oppositesidesthereof, an admission-port
in communication with one of the ducts of
one head, an exhaust in communication with
the duct of the other head, a cylindrical valve
mounted in each of said bores provided with
a disk in one end thereof having a series of
openings in one end thereof, an oscillating
valve opposed to said disk provided with
openings adapted to aline with the openings
of the disk, and mechanism connected to the

pistons for oscillating said valve and control-

ling the flow of pressure fluid to the chamber.
8. In arotary engine, the combination of a
casing provided with a chamber having en-
larged ends, a piston mounted in the end of
each chamber and adapted to be in rolling
contact with each other, bores centrally ar-
ranged above and below said chamber and in
communication therewith, heads secured to
the ends of the casing and provided with ver-
tical ducts in communication with said bores
upon opposite sides thereof, an admission-
port in communication with one of the ducts
of one head, an exhaust in communication
with the duct of the other head, a hollow cy-
lindrical valve mounted in each of said bores
provided with a disk in one end thereof hav-
ing a series of openings, an oscillating valve
opposed to said disk provided with openings
adapted to aline with the openings of the
disk, mechanism connected to the pistons for
oscillating said valve and controlling the flow
of pressure fluid to the chamber, and means
connected to the cylindrical valves for oper-
ating the same to reverse the direction of the
flow of the pressure fluid. N
9. Inarotary engine, the combination of a
casing having two chambers, pistons mount-
ed in said chambers and in contact with each
other, centrally-arranged rotary valves op-
erably connected to the pistons so as to be
revolved thereby, means to control the flow
of pressure fluid through the valves to give a
forward or reverse motion to the pistons, and
means to disconnect the controlling means

s

to allow a continuous flow of pressure fluid

through the proper valve in the desired di-
rection. '

10. In arotary engine, the combination of
a casing, a pair of contacting pistons mount-
ed therein, valves controlled by the pistons
to admit pressure fluid at the proper time,
means for controlling the valves to direct the
pressure fluid to operate the pistons either
‘forward or reverse, and means controlling
the said last-mentioned means, whereby
pressure fluid is allowed to flow continuously

_in the proper direction, when desired.

65

11. In arotary engine, the combination of
a casing having ‘two chambers, pistons
mounted in said chambers and in contact

819,920

with each other, centrally-arranged rotary
valves operably connected to the pistons so
as to be revolved thereby, means to control
the flow of pressure fluid through the valves
to give a forward or reverse-motion to the
pistons, means to operate said controlling
means and allow a-continuous flow of pres-
sure fluid in the desired direction; and & se-
ries of adjustable packings mounted in:each
chamber adapted to contact the pistons.
12. In a rotary engine; the combination of
a casing, a pair of contacting pistons mount-
ed therein, valves controlled by the pistons
to admit pressure fluid at the proper time,
means for controlling the valves to direct-the

pressure fluid to operdte the pistons- either -

forward or reverse; means to cause the pres-
sure fluid to be directed continuously, and a
series of adjustable packings: mounted in
each chamber adapted to-contact the pistons:

13. In a rotary engine, the combination of
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a casing, coacting pistons mounted:therein,

valves divided centrally having -an entrarce
and exhaust port, a slidingly-mounted rotary
controlling-disk operably connected to-the
pistons to admit the pressure fluid as de-
sired, and means to disconnect the disk from
the valves to allow the pressure fluid to flow
continuously, in the desired direction: -~
14. In arotary engine, the combination of

a casing, coacting pistons mounted therein,.

valves for controlling the admission and' ex-
haust of pressure fluid to the pistons con-
trolled by the pistons, means for controlling
the direction of the admission of the:pres-
sure, means for disconnecting said means‘to
cause pressure fluid to flow continuously, and
a series of adjustable packings meounted in

each casing adapted to-contact the pistons.

'15. In a rotary engine, the combination of
a casing, coacting pistons mounted-therein,
valves divided centrally having an entrance
and exhaust port, a slidingly-mounted:ro-
tary controlling-disk operably connected to
the pistons to admit the pressure fluid as de-
sired, means to disconnect the disk from the
valves to allow the pressure fluid to flow con-
tinuously in the desired direction, and a'se-
ries of adjustable packages mounted in the
casing adapted to contact the pistons.

16. In a rotary engine, the combination of'

a casing, a pair of coacting pistons mounted
therein, cylindrical valves for controlling the
admission and exhaust of the pressure fluid
from the casing so arranged as to be given a

slight turn, sald valves being divided cen--

trally so as to have an entrance and-exhaust
compartment, and an opening for each com=
partment. B
17. In a rotary engine, the combination of
a casing, a pair of coacting pistons mounted
therséin, cylindrical valvesfor controlling the

‘admission and exhaust of the pressure fluid

from the casing so arranged as to-begiven a

slight turn; said valves being divided:cen~
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trally so as to have an entrance and an ex-
haust compartment, means for controlling
the admission of the pressure fluid to the
proper valve to regulate the direction in
which the pistons revolve, and means for dis-
connecting said last-mentioned means so as
to allow the continuous flow of pressure fluid
through the casing in the proper direction.

18. In a rotary engine, the combination of
a casing, coacting pistons mounted therein,
cylindrical valves located above and below
the central portion of the casing for control-
ling each an entrance and exhaust port en-
tering the casing above and below.

19. In arotary engine, the combination of
a casing, coacting pistons mounted therein,
cylindrical valves located above and below
the central portion of the casing for control-
ling each an entrance and exhaust port en-
tering the casing above and below, manually-
operated means for simultaneously operating
the valves so that their respective ports are
in alinement so that one is opposite the en-
trance-port while the other is opposite the
exhaust - port, means operably connected
with the pistons for controlling the admis-
sion of the pressure fluid at the proper time, to
the pistons, and means for operating the last-
mentioned meansfor disconnecting them so as
to allow a continuous flow of pressure fluid to
the pistons.

20. In arotary engine, the combination of
a casing, a pair of coacting pistons mounted
therein, cylindrical valves for controlling the
admission and exhaust of the pressure fluid
from the casing so arranged as to be given a
slight turn, sald valves being divided cen-
trally so as to have an entrance and exhaust
compartment, an opening for each compart-
ment, and a series of adjustable packings
mounted in the casing adapted to contact the
pistons.

21. In arotary engine, the combination of
a casing, a pair of coacting pistons mounted
therein, cylindrical valves for controlling the
admission and exhaust of the pressure fluid

S

from the casing so arranged as to be given a
slight turn, said valves being divided cen-
trally so as to have an entrance and an ex-
haust compartment, means for controlling
the admission of the pressure fluid to the
proper valve to regulate the direction in
which the pistons revolve, means for discon-
necting said last-mentioned means so as to
allow the continuous flow of pressure fluid
through the casing in the proper direction,
and a series of adjustable packings mounted
in each chamber adapted to contact the pis-
tons.

22. In arotary engine, the combination of
a casing, coacting pistons mounted therein,
cylindrical valves located above and below
the central portion of the casing for control-
ling each an entrance and exhaust port en-
tering the casing above and below, and a se-
ries of adjustable packings mounted in the
casing adapted to contact the pistons.

23. In arotary engine, the combination of
a casing, coacting pistons mounted therein,
cylindrical valves located above and below
the central portion of the casing for control-
ling each an entrance and exhaust port en-
tering the casing above and below, manually-
operated means for simultaneously operating
the valves so that their respective ports are
in alinement so that one is opposite the en-
trance-port while the other 1s opposite the
exhaust - port, means operably connected
with the pistons for controlling the admis-
sion of the pressure fluid at the proper time
to the pistons, means for operating the last-
mentioned means for disconnecting them so
as to allow a continuous flow of pressure fluid
to the pistons and a series of adjustable pack-
ings mounted in the casing adapted to con-
tact the pistons.

In testimony whereof I aflix my signature
in presence of two witnesses.

WASHINGTON I. PHIFER.
Witnesses:
ATLANTA PHIFER,
Leprie PHIFER.
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