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- (E’b model,)

To all whom it ma 1 COnCern: --
Be it known that I, THOMAS (J LUCE of

Richmond, in the county of Berkshire a,nd_
State -of Massa,chusetts, have invented new

and useful Improvements in Rotary Engines,

of which the following is 2 fu]_l clear, and ex-.
| movable in the cylinder 1 isa piston-blade 5.
This piston-blade 5 is made in the form of a

act description.

This invention 1elates to engines of the ro-

tary type and driven by steam or any other
sultable motive agent; and the obJect is to

‘provide an engine of this character in which

a smaller per centaﬂ*e of the motive agent will
be employed than is ordinarily the case, thus
resulting in economy of operation.

Af urther object1s to so construet the parts

that friction will be reduced to a minimum,
and, further, to reduce the side pressure and

wear on the sh&ft S0 ob,]ectwn&ble in other ro-
tary engines. -
Twill describe a rotary engine embodying

my invention, and then point out the novel

features in the appended claims.

Reference 1s to be had to the accompanying
drawings, forming a part of this specification,
In which similarcharacters of reference indi-

cate corresponding parts of all the views.

Figurel is asection on the line 11 of Kig. 2

of a 10133,1 y engine embodying my mventwn
Fig. 2 is an end elevatlon and partial section
on the line 2 2 of Fig. 1. TFig. 3 is a section
on the line 3 8 of Flﬂ‘ 4. Ifig. 418 a section
on the line 4 4 of Fig. 3. I‘w‘ 5 is a section
on the line 5§ 5 of Fig. 3. I‘lﬂ' 6 is a section
on the line 6 6 of Fig. 3. Fw' 7 shows the
reversing mechanism -employed, and Fig. §is
a sectional detail viewon the line 88 in Fig. 4.
In the drawings I have illustrated a com-

pound engine, or one having a high-pressure

cylinder and a 10W-pressure cylinder; but it

will be obvious from the description that the

low-pressure cylinder may be omitted and
leave an operative one-cylinder engine.
Referring to the drawings, 1 designates a

high-pressure cylinder,and 2 the low-pressure

cylinder. Kach cylinder is here shown as
transversely concave. The casings of the
cylinders are secured together and are made
in ring form and surround a power-shaft 3.

Mounted torotate onthe shaft 3 and extended |

the piston- blade.

‘the packing-strip 7.

| nearly its entire length is a sleeve 3%, the ob-

ject of which will appear hereinafter.
‘Rigidly affixed to the sleeve 3* is a disk 4,
which extends through - a circumifer ential
openingin the inner wall of the high-pressure
cylinder 1, and mounted on this disk 4 and

half-circle or conformed to the cross-section
of the cylinder, and to make a tight connec-
tion between. the walls of the cylinder and
said piston-blade I employ segmental pack-

o

53
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ing-strips 6, adapted to engage against the

sides of the cylmdel and a stl mfrht packing-
strip 7 (see Fig. 1) extends across the end of
_ These strips 7 are movable
between side pieces S and 9, secured to a block
10, (see Figs. 1 and 4,) and pressed outward
by means of springs 11 and 12.  (See Fig. 1.)
The packmﬂ'-stups 7 are each made in two
sections joined at the center, with-a spring 7

- pushingthe sections apart, so as tomake tight

joints at the corners. (See Fig. 1.)

It will be noted that the springs 11 bear at
their central portions against the block 10
and at their ends against the segmental pack-
ing-strips 6 and that the spring 12 bears with
its central portion against the block 10 and
hasits outwardly-cur Ved ends bearing against

struction is shown on the piston-blade oper-
ating in the low-pressure cylinder, said blade
bemn* mounted on a disk 13, secured to the

This paltlculal con-
8o

75

sleeve 32 and extended thmun‘h an annular

opening through theinner wall of the low-pres-
sure eylinder. The piston-blade in the high-
prassure cylinder 1s constructed in the same
manner, but of course it is somewhat smaller.

The inner wall of each cylinder is provided '

with an annular channel 14, having its op-

__pos1te walls converging, and in each channel

is a packing-ring consisting of segments 15,
the end of one segment ovella,ppinﬂ' that of
another, and these segments-are held yield-
ingly aﬂ‘amst the inclined walls of the chan-
nel by meansof spring-plates 16. The spring-
plates bear at one end at the joint of the sec-
tions and at the other end bear upon the seg-

mentsatabout the center,and thus the lapped
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joints will be kept tight.
joint, a packing of asbestos or similar mate-
rial 15> may be seated in channels formed in
the walls of the channel 14, said packing bear-
ing against the segments.

Mounted to swing in the high-pressure cyl-

inder 1 are opposite abutment-plates 17 and
18 and also opposite abutment-plates 19 and

20. The abutment-plates 17 and 18 are de-
signed for alternate action—that is, in move-
ment from their place in the recess formed
within the wall of the cylinder to engage upon
the periphery of the disk 4 when the engine

18 operating in one direction—that is, in the

direction indicated by the arrow in Fig. 4.
When, however, the engine is reversed, the
abutments 17 and 18 will be inactive and the
abutments 19 and 20 will be alternatively
moved into operative pomtwn as wﬂl be here-
inafter described. |

To prevent the entrance of steam to the
rear side of an inactive abutment, stop-lugs
21 are extended from the wall of the cylinder,
and against the sides of these stop-lugs the
ends of the abutments are designed to en-
gage. To secure lightness with a sufficient
amount of strength, I provide the under side
of the abutments with ribs 22.
Similar abutments 23 24 and 25 26 are ar-

ranged in the low-pressure cylinder 2, and the

abutment in the high-pressure cylinder is
designed to act comudently with the oppo-
site abutment in the low-pressure cylinder,
the said opposite abutment 23 beingindicated
In dotted lines in Fig. 4. All of the abut-
ments may be provided on the edges with
suitable packing-strips on the portion bear-
ing on the disk 4, the other parts dropping
into depressions in the steam-chest.

I will now describe the means forswinging
the abutments. Affixed to the sleeve 3* aft

the outer side of the low-pressure cylinder is

tended trunnion of the abutment 25.

55
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a wheel 27, having a cam-groove 28. The
abutment ‘7‘5 has a trunmon extended out-
ward through the head or side wall of the
low-pl‘essure_c_ylinder.;. and to this trunnion

acrank 29 1s attached.  From the erank 29 |-

a link 30 extends to a pivotal connection with
a lever 31, to the center of which is pivoted
a roller 32, engaging in the cam-groove 28.
From the other end of this lever 31 a link 33
extends to a crank 34 on the outwardly-ex-
- On the
outwardly-extended trunnion of the abut-
ment 24 1s alfixed a crank 35, from which a
link 36 extends to a connection with a lever
37, having a roller at its center engaging in
the cam-groove 28, and from the opposite end

~of this lever 37 a link 38 extends to a con-
nection with a crank 39 on the outwardly-ex-

tended trunnion of the abutment 26. 'The

inner trunnion of the abiutment 23 extends

through the inner wall of the low-pressure
cylinder and is provided with a crank 40,

from which a rod 41 extends to a connection

~with a crank 42 on the trunnion of the abut-

ment 17 1n the high-pressure cylinder.

(See Fig. 3.)

'and 71.

From |

ment 24 a rod 44 extends to a connection
with a crank 45 on the trunnion of the abut-
ment 18 in the high-pressure cylinder.

25 a rod 47 extends to a crank 48 on the trun-
nion of the abutment 19 in the high-pressure
cylinder, and from a crank 49 on the inner

trunnion of the abutment 26 a rod 50 extends
toaconnection withacrank 5l onthetrunnion

of the abutment 20. It will be seen that

To insure a tight | a ecrank 43 on the inner trunﬁion of the abut-

70

IFrom
a crank 46 on the trunnion of the abutment

75

there is a space between the two cylinders

in which the shifting rods for the high- -pres-
sure-cylinder abutments onerate.
Fulerumed to the outer side of the low-

pressure cylinder at one side of the shaft 3

is a rock-lever 52, having an arc slot 53 at
one end, in which the pivot-pin 54 on one end
of the lever 31 extends, and at the opposite

“end thelever52isprovided with an are slot 85,

into which a pivot-pin 56 on the lever 31 ex-
tends. The pivot-pin 54 is that upon which
the link 80 swings, and the pivot-pin 56 is that
upon which the link 33 swings. Fulerumed
to the opposite side of the high-pressure cyl-
inder above the shaft 3 is a rock-lever 57,
having an are slot 58 at one end, into w h10h
the pwot-pm 59 of the link 36 extends. The
opposite end of this lever 57 has an arc slot
60, into which the pivot-pin 61 of the link 36
extends. The levers 52 and 57 have out-
wardly-extended arms 62 63, connected by a
link 64, and from the pivotal point of the

link 64 with the arm 63 anarm 65 extends to

and is connected with. a bar 66, mounted to
rock on a standard 67, and from the other
end of the rock-bar a 1111k 63 extends to a le-
ver 39.

I will now describe the means for gover -
ing the admission of steam to the eyhndels
Arranﬂed within the outer head or wall of the
high-pressure cylinder are steam-chests 70
The steam-chest 70 has a port com-
munication 72 with the high-pressure cylin-
der, and the steam-chest 71 has a port com-
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munication 73 with the high-pressure cylin-

der.

also arranged in this steam-chestis a regulat-
ing-valve 7. ‘
movable relatively to the slide-valve 74 and
18 designed to regulate the amount of steam
entering the cylinder. In the steam-chest 71
1s a similar slide-valve 76, controlling the
port 73, and coacting with this slide-valve 76
is a controlling or cut-off valve 77.

Movable in-the steam-chest.70.-and-con--
trolling the port 72 is a slide-valve 74, and

The slide-

115

The regulating - valve 75 is

120

valve 74 has a stem 78, extended outward

through a suitable stuffing-box, and the valve

125

76 has a stem 79, also extended outward

through a suitable stuffing-box. These stems
78 79 are connected to a rod 80, extended

across the outer side of the high-pressure cyl-

inder and movable transversely thereof. The

sald rod 80 has a yoke portion 81, through
which the shatt 3 extends, so as not 0 engage
therewith.

Mounted on the sleeve 3 is an eccentric 82,

130
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~has an exhaust-port95. -
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from the strap 83 of which an mm 31 extends |

to a pivotal connection with a segment-arm .

35, having an arc-shaped slot 86, Wlth which
a block 87 on a pin 88, extended from the rod
30, engages. - The central portion of the seg-

ment-arm 85 is pivotally connected toa lever:
89, mounted to rock on the standard 0. .
the lever 891s connected to the arm 65 by the

As

bar 66 and link 68, both of the parts may be
operated tooether when it is deswed to re-
verse the engine.

The low-pressure cylinder has a steam-
chest 92, communicating with the high-pres-

sure cylinder through a port 93 and commu-

nicating with the low-pressure cylinder

This steam-chest 92 also
‘Opposite the steam-
chest 92 1s a similar steam-chest 96, having a

through a port 94.

- port communication 97 with the high-pres-

20

port 99 for the low-pressure cylinder.

sure cylinder, a port communication 98 with
the low-pressure cylinder, and an exhaust-

erating in the steam-chest 92 is a slide-valve
100, and operating in the steam-chest 96 is a
similar slide-valve 101. These slide-valves
100 and 101 are chambered at one side, s0 as
to provide communication through said cham-
bers between the ports 94 and 95 and 98 99.

- The valves 72 and 76 will also be chambered
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to exhaust a portion of the steam through
ports 95 95°, TFrom the slide-valve 100 a
stem 102 extends outward and is pivotally
connected toalever 103, fulerumed on a stud
104, projected from the high-pressure c¢ylin-
der and the opposite end of this lever 103 is
plvotally connected toone end of the rod §0.
Extended outward from theslide-valve 101 is
a stem 105, pivoted to a lever 106, fulerumed
on a stud 107, projected outward from the
high-pressure cylinder, and the opposite end
of this lever 106 is pwotally connected to the
rod 80.

I will now describe a means for adJUStIIlﬂ‘
the slide-valves 74 and 76 relatively to the
valve portions 75 and 77, so as to allow for
the admission of more or less steam. ~ From
the regulating-valve 77 a plate 108 extends
over the slide-valve 76 and between lugs 109,
extended outward from said slide- V&lve and
this plate 108 has its end turned 1nward t.0-
ward theslide-valve, as indicated at 110. (See
Fig. 1.) DBetween this Inwardly-turned end
110 and the lugs 109 a wedge 111 is movable.
Thiswedge 111 ha,s a link conneetmn 112 with
a stem 113_., extended through a stuffing-box
in the wall of the steam-chest, and at its outer
end this stem 113 connects pwota,lly with a
lever 114, the pivotal point of which is at 115.
The lonﬂ‘el end of this lever 114 is pivoted to
an operat ing-rod 116. A wedge 117 is simi-
larly placed in relation tothe rewulatmff valve
75 and the slide-valve 74, as plamlymdlcated
in Fig. 1, and this wedwe 117 has connection
with a lever 1183, fulcrumed at 119, and the
forward end of this lever 113 is also pivotally
connected to the rod 116. Steam is admitted

from the steam-pipe 120 to the steam-chest 70

Op-

‘move about one-half rotation.

‘sure cylinder, rearward of its piston-wing 23
and the steam that may have been forward of

| 100, and the port 95.

‘sition.
wheel 27 reaches the roller on the lever 31

through the branch 121 and to the steam-chest
72 thrmwh the branch 122.-

It will be noted that the sleeve 8"* is held
from rotation relatively to the shaft 8 by
means of a set-nut 3°> and by bolts passing
through a disk 3% keyed to the shaft 3. The
object of this construction is to provide for

rotary adjustments of the shaft relatively to

the sleeve and the parts supported by it to
compensate for wear to the shaft due to side
thrusts.
3 and 3* are, in effect, the driving or power
shaft.

The operation is as follows: In Fig. 1 the
valve 74 is just about to move to open the
port 72. As it uncovers said port the steam

from the chest 70 will enter the high-pressure

cylinder and, bearing upon the abutment 17
and piston-blade 5, will cause the piston to
At this time
the steam forward of the blade will have
passed through the port 98 into the low-pres-

the piston-wing 23 will have exhausted
through the pmt 94, the chamber of the valve

On a continued move-
ment of the valve 74 the regulating-valve 75,
which is held yieldingly by a spring 75*, will
be drawn over and close the port V2. Then
as the valve 74 is returned by means of the

eccentric 82 on the shaft 3 1t will strike

against the regulating-valve 75 and move said
regulating-valve over the port 72, and the
valve 74 will continue and cover sald port.
At this time of course the valve 76 will be
moved to admit steam through the port 73.
Just before the opening of the port 73 the ec-
centric-wheel 27 on the shaft 3 will cause the
lever 37 to rock, with the pin 61 as the ful-
crum -point, and this rocking motion will
move the pin 59 to the opposite end of the
slot 58, which will, by means of the link 30,
operate the crank 35 to swing the abutment
24 of the low-pressure cylinder into position,
and at the same time the abutment 18 in the
high-pressure cylinder will be turned into po-
Then as the cam portion of the cam-

said lever 31 will be rocked, with the pin 56
as its fulerum, and during this rocking move-
ment the pin 54 will be carried to the oppo-
site end of the slot 53, which will, by means
of the link 30, turn the crank 29 and move

the abutment 23 backintoits seat, and at the

It must be understood thatthe parts

70

75

, 90

95

100

105

- 110

120

same time the abutment 17 of the high-pres-

sure cylinder will be moved back into its

| seat. Then thesteam will be admitted through

the port 73, and the exhaust from the high-
pressure cylmdel will enter the low-pressure

125

cylinder through the ports 93 and 94, and the

exhaust from the low -pressure cyhndel will be

through the ports 98 and 99, and of course this
operation will be continued back and forth.

The eccentric 82 will operate the valves
through the medium of the segment-arm 55—
that is, by rocking said arm on its pivotal con-

130




- This will cause the pivotal _point of the arm
39 to come below the connection of said arm
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nection with the lever '89;-and it will be seeh |

in Fig. 2 that this pivotal connection of the
segmental arm 1s above the connection with
the rod 80. |

When it is desired to reverse the move-

ment of the engine, the levers 89 and 65 will

be forced downward by rocking the bar 66.

with the bar 30, and it will also shift the po-
sition of the roek-levels 02 and 57, so that the
cranks 34 and 39 will be operated by the rock-
ing of the arms 31 and 37 and the cranks 29
and 35 will remain stationary.

A full head of steam is designed to impart
a substantially half- revolution to a piston-
blade. Should it be desired to cut off the
steam before such half-revolution, so that the
motion may be continued by the expansion of
steam, an upward pull on the rod 116 will
rock the levers 114 and 118 to force broader
portions of the wedges 111 and 117 between
the ends of the stems or plates on the regu-

lating-valves and the lugs on theslide-valves,

so that the openings between the regulating-

valves and the slide-valves will be reduced

and the port 72 will be closed sooner. The
advantage of this arrangement is that at all
times the steam enters as soon as the piston-

Having thus desceribed my invention, I
claim as new and desire to secure by Letters
Patent—

1. In a rotary engine, a cylinder, semicir-
cular in cross-section, a slide-valve for gov-
erning admission of steam, a regulating-valve
movable with and adjustable relatively to
the slide-valve, an abutment movable in the
cylinder, a semicircular piston in the cylin-
der, comprising a center block and side pieces,
segmental packing-strips between the side
piecesand adapted to engage against the sides
of the cylinder, springs for fowmﬂ' the seg-

mental packing-strips outward, a pa,ckmo*-_
strip made in two sections and mran%d be- |

.

~bladepassesthe port-and canbestopped from|
entering at any time thereafter.

tween the side pieces at the end of the piston,

a spring exerting longitudinal pressure on .

said sections, and a spring tor foreing the sec-
tions outward substantially as specified.
2. Ina rotarv engine, a cylinder, abutments

mounted to swi-ng' into recesses formed in the
wall of the cylinder, the said abutments be-
ing ribbed on the under side, stop-lugs ex-
tended from the wall of the cyhnder and
against the sides of which the ends of the
abutments are designed to engage and pre-
vent the entrance of steam rearward of in-
active abutments, and a rotary piston in the
cylinder, substantially as specified.

3. A rotary engine, comprising a c¢ylinder,
a driving-shaft, a piston carried by the driv-
ing-shaft and movable in the cylinder, oppo-
site slide-valves for governing ports- leading
into the cylinder, regulating-valves movable
with the slide-valves, and means for adjust-
ing the regulating-valves relatively to the
slide-valves, substantially as specified.

4. A rotary engine, comprising a cylinder,
a driving-shaft, a piston carried by the driv-
Ing-shaft and movable in the cylinder, oppo-
site slide-valves for governing the ports lead-
ingintothecylinder,regulating-valves, plates
extended from the regulating-valves to pro-
jections on the blide Valves: sa,id plates hav—

tween Sald hook ends a,nd the first projection,

50
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and levers for moving said wed oge-blocks, sub- |

stantially as Speo1ﬁed
5. In a rotary engine, a cylinder, a power-

80

shaft extended through the cylinder, asleeve

mounted to rotate on the shaft, a piston at-
tached to the sleeve, an eccentric on the
sleeve, abutments in the cylinder and oper-
ated from the eccentric, and means for secur-
ing the sleeve as rotatively adjusted to com-

pensate for wear. of the shaft due to side

thrusts, substantially as specified.
TIHOMAS C. LUCK.
Witnesses: |
HENRY TRAVER, Jr.,
K. E. PEIRSON.
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