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To all whom it may concern: _
Be it known that I, OSCAR 5. GARDEEN; a
citizen of the United States, residing at St.
Paul, in the county of Ramsey and State of
g Minnesota, haveinvented certain newand use-
ful Improvements in Rotary Engines; and I

do 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 1t ap-
to pertains to make and use the same, reference
being had to the accompanying drawings, and

to the figures of reference marked thereon,

which form a part of this specification.
My invention relates to improvements in
15 rotary steam engines.

One object of my invention is to provide a
steam engine that may be run at a very great
rate of speed so that it may be connected di-
rectly to dynamos and other fast running ma-

20 chinery which has heretofore been run by ob-
jectionable belts from slow running steam
engines., - | |
- Another object of my invention 1S to pro-
vide a rotary engine with a piston that has
2¢ no slides to wear out, weaken the piston or
" press with great friction upon the inside of
the cylinder on account of their centrifugal
force or momentum when the engine 1s run
fast. - |
30 I attain these objects by the novel con-
struction and arrangement of parts in illus-
trated in the accompanying drawings in
which - S
| Figure 1, is a top plan view of my complete
38 engine. TFig. 2, is a sectional end view of
Fig. 1, on the line a, a, Fig. 3,isa partial sec-
tional side elevation of Fig. 1, on a line as b,
b, in Fig. 2. Tigs. 4, and 5, are vertical sec-

tional views of the piston cut off at or near

4o its middle. TFigs. 6, and 7, are longitudinal
sectionalviewsof the entire piston cut through

at the line ¢, ¢, of Fig. 5. Fig. 8, is a detail

side view of a yoke and two slides held by
said yoke against opposite sides of the pis-
45 ton. Fig. 9, is an edge view of Fig. 8. Fig.
10, is a modification of the slides that sepa-

rate the live steam from the exhaust steam.
The main principle of myengine is to cause

a shaft to revolve by applylng steam pressure |

| directly upon the outer cylindrical surface 5o

of an eccentric secured upon the shaft and

‘being exposed to the steam pressure mainly
upon one side of the portion of the eccentric
| having the longest radius upon the center of

the shaft. | _ 55
Referring to the drawings by figures of ref-
erence—1, designates the bed-plate of the en-
gine. | | L
b_ 9. are stands projecting upward from the

bed-plate and provided at their top ends with 60 '

journal boxes 3, in which is journaled the

shaft 4, of the engine. . |
5, is the cylinder which has a flat bottom

side 6, adapted to fit upon the bed-plate 1,
and be bolted thereto by the bolts 7. 63

3, and 9, are the covers or heads of the cyl-
inder. . -

10, is the piston which is seecared upon the
shaft 4, and consists of an outwardly cylin-
drical casting or body with the shatt 4, se- 7o
cured in it, as far from the center of the saild
body as may be desired to make the eccen-
tricity of the piston. The casting or body of
the piston has two large longitudinal cham-

bers 11, and 12, extending nearly from end 7"5 -

to end of the piston. The chamber 11, is pro-
vided with longitudinal slots or steam ports.
13, and 14, best shown in Figs. 4, to 7, com-
municating with the spaces 15, 16,17 and 18,
in the cylinder. That is, communication 18 &o
by those two ports 13, and 14, established be-
tween the chamber 11, as any part of the
space inside the cylinder at various times
during a revolution of the piston. The steam

can -however, not leave the chamber 11, 85'

through the port 14, as that is provided with
a hinged valve 19, that can open only inward
into the chamber 11, in which it is located.
The chamber 12, is arranged exactly the same
way as already described for chamber 11, by 9o
having the ports 20, 21,and the valve 22. The
chamber 11, further communicates through a
port 30, with an annular groove 29, formed 1in

| the very end of the piston near and around

the shaft 4. This groove 29, registers witha 95
similar annular groove 75, in the cylinder
head 8. From this groove 75, extends through
a projection 76, formed upon the cylinder




“head 8, the steam port 28, which at its top or |
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outlet is rounded so as to receive a screw-
threaded steam pipe 78, carrying at its top
end an elbow 81 (shown in Fig. 1.) The
chamber 12, likewise communicates through
the steam port 23 (see Fig. 7.) Annular
grooves 24, and 25, with the outlet 27, into
which a pipe 79, is screw-threaded and car-
ries at its upper end the elbow 32 (shown in
Fig. 1.) From the elbows 31, and 32, extend
the horizontal pipes 33, and 34, which are
secrew-threaded into opposite sides of a suit-

able double-gated valve 35, which is further |

provided with a steam inlet pipe 36, and an
exhaust pipe 37.

The construction and arrangement of the |
gatesin the valve eheck 40, aresuch that when

the valve handle 38, is moved to one side
upon the graduated quadrant 39, the live
steam wiil enter the pipe 33, and fill the cham-

‘ber'11,1in the piston, while the exhaust steam
18 at liberty to escape from the chamber 12,
through the port 23, (best shown in Fig. 7.)
‘Grooves 24, 25, conduit 27, upright pipe 79,

elbow 32, pipe 34, a suitable gate in the valve

check 40,and thence out through the exhaust

pipe 37; and if the handle 38, is swung to the
other side upon the quadrant 39, the live
steam 1s turned into the pipes 34, 32, 79, 27,
port zs, and chamber 12, while the exhaust
steam leaves chamber 11, and follows the
course 350,29,75,28, 78, 31, 33, and finds its way
through a gate in the valve 40, to the exhaust
pipe 37. Thus by setting the handle 33, to
the middle of the guadrant 39, the steam is
shut off and the engine stopped and by turn-
Ing the handie to either end of the quadrant
the engine is started in either direction.

ITow the steam acts upon the piston will
presently be described; we will first consider
the construection of the eylinder.

The cylinder 5, is provided with several (in
the present instance four) longitudinal slots
41. These slots are of even length with the

‘piston, which fit closely between the eylinder

heads. Said slots extend from the inner sur-
faceof the cylinder through the eylinder walls
and are further prolonged a considerable dis-
tance into projections 42, cast upon the sides
of the cylinder and forming what may be
termed abutment chambers, in which are
housed and slide the abutments 43, the inner
and rounded ends of which are constantly

held against four opposite sides of the piston
dividing the space in the eylinder into several
- smaller spaces 15, 16, 17 and 18.

The abut-
ments 45 (best shown in Figs. 8, and 9,) are
held against the piston by being secured to

rods 44, sliding through stuffing boxes 45, and

having their outer ends 46, secured in the
cross bars 47, which are united or secured to-
gether in pairs by the yoke bars 48, which are
at their middle provided with openings 49

(see Fig. 9.) by which to encircle the shaft and
stuffing boxes 50, of the engine; said openings
49, are sufficiently large to allow the proper
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motion of the yokes, which are operated by
the throw of the eccentric-shaped piston 10,
against the inner ends 51, of the abutments
43, as the piston revolves. The slides 43, are
further made automatically adjustable to the
different distances between them, caused by
the different positions of the piston, by being
built of two pieces or parts 52, and 53 (see
Ifigs. 8, and 9.) a portion 54, of the piece 53,

| is reduced and let into a groove in the front

end of the piece 52, and held therein by the
sliding screws 56, which are let intothe large
holes 57, in the piece 52, until their fillister
heads 58, stop against the bottom 59, of the
hole 57. Through said bottom 59, are smaller
holes 60, through which the serews pass and
are tightly screwed into screw - threaded
holes in the piece 53; springs 61 are then
dropped in on the tops of the serew heads
59, where they are compressed by screw-
threaded plugs 62, which also retain the said
springs in their respective chambers where
they act as cushions allowing the piece 53 and
the screw heads 58, to slide back and forth
in the piece 52, forthe purposealready stated.
03, 18 a metallic strip placed in the slot 64,
and by a suitable flat spring 65, placed be-
tween the metallic strip and the bottom of
the slot, pressed outward toward the inner
face of the cylinder, thereby forming a pack-
ing or steam-tight line at the highest point of
the piston, which is supposed to always fol-
low the inner surface of the eylinder.
Inoperation the live steam, as already above
deseribed, may be turned into either of the
piston chambers 11, and 12. We will suppose
that it is turned so as to fill the ehamber 11.
The live steam will then pass from said cham-
ber 11, through the port 13, and fill the space
17, in the eylinder, causing pressure to bear
upon the side 66, of the piston which is ex-
posed to said pressure. This will revolve the
piston and shaft in the direction of the arrow
until the steam port 13, passing the space 18,
fills that space with steam, then the spaces

| 15, and 16, are likewise filled with live steam

as fast as the port 13, reaches them; and in
all the spaces the side 66, of the eccentric or
piston receives the pressure. The valve 19,
i1s kept shut by the steam pressure being al-
ways a little higher in the chamber 11, than
at the outside of the piston, (where the live
steam also has access to the port 14, and might
open the lid 19if the pressure were not higher
inside the chamber.); while the piston is thus
revolved by a continual pressure upon one
side of it, the exhaust steam is let out from

each one of the spaces 15, 16, 17 and 18,

through the ports 20, and 21, by which it es-
capes into the piston-chamber 12, and from
there out through the conduit 23, 24, 25, 27,
79, 32, 34, 35, 37, as already above described.
The different functions of the ports 20 and

21, are as follows: Supposing the piston to

have made one revolation and stands in the

position shown in Fig. 2, then most of the ex-
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haunst steam has just left the space 15, through 1 I claim as new and desire to secure by Let-

the port 20, and valve 22, but there is some
steam left in said space 15, which can no
longer reach the mouth of the port 20, this
steam escapes through the port 21. Turning
the piston a little farther around the port 20,
reaches the space 16, in which the steam has
expanded about fifty per cent., and as to its
position to the piston presses upon the dead
center side of it producing no motive power,
the steam now rushes from the space 16, out
through the port 20, lifting the valve 22,which
Is otherwise kept down by its momentum

and in addition thereto a light spring (not |

shown) is used where so found necessary.
When the port 20, bas passed through or
crossed the space 10, the latter has assumed

the shape shown in space 15, and the port 21,

has to receive the balance of the exhaust
steam, the same as already deseribed about

the space 15, and so on, with all the four |

spaces in the cylinder. 1 may have more or
less than four spaces by using more or less
than four of the abutments 43, and the ex-
pansion of the steam will thereby be increased
or decreased accordingly. In the present in-

stance I use four slides, and by so doing the |
- live steam is cut of

. from each of the spaces
15,16,17 and 18 when the spaces have reached
the size and shape of space 17, as shown in
Fig. 2. The rest of the space is filled out by
the expansion of thesteam till the shape and
size of space 16, areobtained when theexhaust
comimences. | | | |
How to reverse the engine has already been
partly described; and as the action of the

steam upon the piston is simplyin every way

a reversed direction of what has justbeen de-
scribed for rotation in the direction of the
arrow, a recitation of the reverse action 1is
considered unnecessary.

"In very fast running engines I dispense

with the yokes 48, bars 47, stuffing boxes 45
and rods 46, and change the slides and slide
houses to the shape illustrated in Kig. 10, in
which 4, is the engine shaft, 10, the piston
(whichisexactly thesameasabove described),

5,1s the cylinder upon opposite sides of which

I cast or secure two abutment chambers like

535

68, in each of which are two broad arms 69,
pivoted at 70, to the end walls of the cham-
ber 68. The free ends of said pivoted arms
69, are formed into segmental shaped abut-
ments 71, having their centers in the middle
or center of the pivots 70. These abutments

- 71, fit snugly in slots 72 in the walls ot the

60

cylinder through which they pass and bear
with their rounded ends 73, against the en-
tire length of the cylindrical face of the pis-
ton against which they are held with proper
force by suitable springs 74, pressing upon
the backsof thearms69. Thesesprings have
stroke enough to chase the abutments 71,

into steam tight contact with the piston 10,

in whatever its position may be.

F

ters Patent is, o
1. In a rotary engine the combination of

an eccentrical piston secured upon a shait
centrallylocated in a steam eylinder, sald pis-
ton having two longitudinal chambers, each

of said chambers having two longitudinal

| steam ports of which one is covered by a

hinged valvelocated inside the chamber, each
chamber also having a steam port extending

70

75

in opposite directions into annular grooves

formed into the ends of the piston around
the shaft for delivering or receiving steam
through annular grooves and conduits in the
cylinderheads,with acylinderhaving through
its walls several longitudinal slots of even

| length with the piston, abutments moved by

the piston outward in said slots, and Springs
for moving inward and holding said abut-
ments at all times in contact with the cylin-

drical surface of the piston, for dividing the

steam space in the cylinder into several com-
partments, substantially as shown and de-
seribed and for the purpose set forth.

2. In a rotary engine the combination of
the eccentric piston 10, secured upon the en-
oine shaft 4, centrally located in a steam cyl-
inder, said piston having longitudinal steam
chambers, each of said chambers having two

80

1o

95

longitudinal steam ports of which one is cov- -

ered by a hinged valve located inside the
chamber; each chamber also having a steam
port extending in opposite directions into

| annular grooves formed in the ends of the

piston around the shaft, for receiving or de-

100

livering steam through registering annular

orooves and conduits in the eylinder head,
with the eylinder 5, having through its walls
several longitudinal slots of even length with

the piston, abutments moved by the pistonin

and out in said slots. The abutment cham-
bers, 42, for guiding and housing the slides,
the rods 44, and stuffing boxes 45, the yokes
consisting of the bars 47, and 48, connecting
together such two and two of the abutments
as are located in opposite sides of the cylin-
der, said abutments being made in two pieces,
ogrooved together so as to partly slide into
each other, and having sliding bolts as 56,

for holding the pieces together and springs
as 61, housed-in holes in the rear part of the

abutments for pressing upon the heads of the
sliding bolts 56, thereby pressing the front
part of the abutment against the face of the

‘piston; the screw-threaded plugs, 62, for re-

IG§

I1IO

115

120

taining in place and compressing the said

springs 61,substantially as shown and for the

purpose specified.

3. In a rotary engme the combination of

the narrow bed-plate 1, stands 2, journals 3,

shaft 4, with the ceylinder 5, having the flat

‘side or bottom portion 6, abutments 43, hav-

ing yokes 46, 47, 48, the abutment chambers
42, two of which straddle the bed-plate, the
piston 10, having the chambers 11, and 12,

Having thus deseribed my invention, what } condunits13, 14, 20, 21, valves 19 and 22, steam

_125_
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ports 23, and 30, the cylinder heads S and 9, | In testimonywhereofIaffix my signaturein
having annular grooves around the shaft of | presence of two witnesses. |
the engine, the conduits 27, 28, pipes 78, 79, u AT G \
elbows 31,}32, pipes 33, 34, 36, 37, valves 35, OSCAR 8. GARDEEN.
5 40, graduated quadrant 39, and handle 38, Witnesses:
substantially as shown and deseribed and for A. J. CARLSEN,

THOS. PP. BRENNAN.

the purpose set forth.
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