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SPECIFICATION forming patt of Letters Patent No, 525,121, dated August 28,1894,
Application filed May 14,1894, Serial No.511,266, (Nomodel) | |

Lo all whom it may concern:

Beitknown that I, SYLVANDER C. SHEPARD,
of the eity of Hannibal, State of Missouri,
have invented certain new and useful Im- |
‘provements in Rotary Steam - Engines, of

- which the following is a full, clear, and exact

10

description, reference being had to the acecom-

panying drawings, forming a part hereof.

. 1T'he object of this invention is to provide

lmproved means for rotating mechanism.
A fuarther object of this invention is to im-

prove the construetion, operation and effect-

- 1veness of rotary steam engines.

20

- To this end, my invention consists in the
constraction,combination and arrangement of
parts, hereinafter set forth, pointed outin my
claims and illustrated by the accompanying
drawings, in which— | |
Fig}lre 1 is a side elevation of the complete
machiné, Fig.2 is a sectional elevation on

- the line 2—2 of Fig.1. . Fig. 3 isa side eleva-
tion of the machine, the front plate being re<

moved. Fig.4 is a sectional elevation of the

- machine on the line 4—4 of Fig. 2. TFig. 5 is
& sectlonal plan on the line 5—5 of Fig. 4. |

Fig. 6 is a sectional plan on the line 6—6 of

Fig.4. TFig. 7 is a perspective view of the

- valve. Fig.8 is a detail view of a portion of

30

35

~ Iny engine, to which the reversing mechanism

40

50

the governor mechanism. Fig. 9isa perspec-
tive view of one of the piston heads. Fig. 10
13 a detail perspective view of a portion of
the governor mechanism. Fig. 11 is a side
elevation of my invention provided with re-

- versing mechanism. Fig. 12 is a central lon-

gitudinal cross-sectional view of the form of

1s applied. Fig.13 is an enlarged detail sec-
tronal view of the valve in a reversed pPOSI-

tion from that shown in Fig.12. Fig.14 isa

perspective view of the form of reversing
valve I use, Fig. 15 being a cross-sectional
'View on the line 15—15 of Fig. 14. --

Thisinvention relates tomy appli'cat-idﬂ for

United States Letters-Patent for improve-

ments in rotary pumps, bearing even date
herewith, and is an adaptation of the prinei-

pbles of said pump to a rotary engine. - )
_In the construction of the device asshown,
the numeral 10 designates a base, and 11 an

.&pproﬁimqtely. annular shell formed on, or

|
|

| fixed to, said base and supported thereby.

Fixed to the shell 11,in parallel planes and
inclosing the sides of said shell, is a front
plate 12 and a back plate 13, on which plates
are formed annular flanges 14, 15 adapted to 55
fit in annular recesses in the said shell.
Centrallylocated in bearings formed in the

plates 12,13, and extending transversely of
the shell 11, is a driven shaft 16 provided
with, and adapted torevolvein,stuffing-boxes 6o

17,18. |

Located within the cylinder formed by the
shell 11 and plates 12,13, and rigidly mounted |
upon the-shaft 16, is a head 19 comprising a
body portion and plates 19* mounted on said 65
body portion-and adapted for engagement
with the inner faces of the said plates 12,13,
the periphery of which head is concentric
with the interior face of said shell, and at such

a distance therefrom as to form steam pas- 7o

sages 20,21, N e
Formed on, and extending inwardly from,
the shell 11 are abutments 22, 23, which said

~abutments are provided with semi-circular

faces and are located diametrically opposite 75

each other, the apices of the semi-circular

faces being adapted for engagement and slid-

ing contact with the periphery of the head 19.

Depressions 222 and 23* are formed in thein-

terior face of the shell 11 on opposite sides 8o

of the abutments 22, 23, respectively. o
Semi-cylindrical coneavities, or depressions,

24, 25 are formed in the periphery of the head

19 between the plates 19%, and mounted within

said concavities and rotatably connected to 85
the plates of said head are piston heads 26,

27 having two semi-circular concaved oppo-

site sides and two convex opposite sides, the
convex opposite sides being adapted for al-

ternate engagement with the inner face of the go
shell 11, the concaved opposite sides being

adapted for alternate engagement with the
semi-circular faces of the abutments 22, 23.

The connections between said piston heads
and the plates 19* comprise trunnions 28 g3
mounted for rotation in bearings formed in
‘sald plates, the construction of the piston

heads 26, 27 being clearly shown in Fig. 9.

" An induection port 29 is. provided in one

side of the shell 11, and an eduction port 30 oo
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y
I

10
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18 pt:ovided_ in the side of the shell 11 dia-
metrically opposite to the induction port. A

steam induaction pipe 31 communicates with

‘passage 33 leads both ways from the port 29

the port 29,and a steam eduction, or exhaust,
plpe 32 communicates with the port 30, the
pipe 51 leading from a source of steam sup-
ply,the pipe 32 leadingtoa point of discharge
of the exhaust steam, or further use thereof.

An induction passage 33 is formed in the

shell 11 adjacent to the port 29, said port 29
communicating with the said passage at ap-
proximately the central portion thereof. The

to points of discharge within the passages 20,
21 at the lower and upper ends thereof, re-

spectively. An exhaust passage 34isformed
in the shell 11 opposite to the passage 33, and
communicates with the port 30. The passage

- 34 leads both ways from the port 30 to points

20

of communication with the passages 21, 20 at
the lower and upper ends thereof, respect-
ively. | | | |

The upper end portions of the passages 33,
34 overlap, or eross, each other, and respect-

ively communicate with ports 35, 36 in the

abutment 23, the said ports affording commu-

- nication between the said passages and the

30

35

40
- spindle 41, journaled in the plates 12,13. The

- gitudinal apertures, or bores, 42,42 arranged

GCo

passages 20, 21 at the upper ends of said lat-
ter passages and on opposite sides of the said
abutment. The lower end portions of the
passages 33, 34 communicate with the lower
ends of the passages 20,21, by means of ports
37, 38, respectively formed in the abutment
22 and opening from opposite sides thereof.

The shaft 16 is adapted to be geared to any

mechanism to be driven thereby.

‘Mounted in the path of the port 29 isa valve
39 (Fig. 7), which valve is separated from the
axial path of the port 29 by a partition 40,
and is mounted for oscillation by means of a.

valve 39 is provided with a plurality of lon-

in series concentrically to the center thereof

5 and extending from end to end, and serving

- as steam ports therein. The port 29 branches

and extends along the ends of the partition
40, and into communication with the ports
formed by the bores 42, 42 in the valve 39:at
either end of said valve. Longitudinal slots

43, 44 are provided in the periphery of the

‘valve 39, which slots in connection with pas-

‘sages 33 afford communication between the

ports formed by the bores 42, 42 and the in-

duction passage 20, | -

The spindle 41 extends through the front
plate 12 and hasrigidly mounted, by one end,
on its outer end portion, a lever 45, which le-
ver is bifurcated at its forward end, and has
mounted in the bifurcation a trigger 46, The

- trigger 46 is adjustable longitudinally within

65 ing against said trigger.
- A tripper 48 is mounted on the outer por-
‘tion of the shaft 16 adjacent to the plate 12,

the bifurcation in the lever 45, and is main-
tained temporarily stationary by an adjust-
ing serew 47 seated in said lever and imping-

|
|

525,121

and the trigger is so positioned relative tosaid
tripper that the arms of the latterareadapted
to intermittently and successively engage the
said trigger and actuate the same. |

A pivot 49 is mounted within, and projects

{ horizontally outward from the outer face of,

the plate 12, on which pivot is fulecrumed a
bell-crank-lever 50 having the horizontal arm
51 provided with a slot 52 in its outer end

75

portion, and the hollow arm 53 having the .

bossed portion 54, within which are seated
diametrically opposite adjusting screws 59,
56. Pivotally mounted, by its upper end, in

80

the upper portion of the arm 53 is a bridle 57,
the adjusting secrews 55, 56 impinging against

opposite sides of the said bridle at points be-

low the pivot thereof. The bridle 57 embraces

a retaining screw 58 seated in, and projecting
laterally from, the trigger 46, which retain-
ing serew has a sliding bearing with the said
bridle. - )

The slot 59 in the bridle iscurved, in order
that the retaining screw 58 may travel therein
without disturbing the position of the said

bridle. . . |
Brackets 60, 61 are fixed to,and extend lat-

in the said brackets. Mounted aboutthe gov-

ernor-rod 62, and adapted for rotation rela-
tive thereto, is a sleeve 63 having on its lower

end portion a bevel-gear 64 meshing with a

‘bevel-gear 65 on a countershaft 66, mounted

in the bracket 60. Rigidly mounted on the
outer end portion of the counter-shaft 66 is a
beit-wheel 67 connected by means of a belt
63 to a belt-wheel 69 on the outer end por-
tion of the shaft 16. : | -
‘Pivotally connected to the sleeve 63, on
diametrically opposite sides thereof, are cen-

00

erally from, the plate 12 in the vertical plane
of the shaft 16, and a governor-rod 62 18 ¢
mounted for reciprocation in a vertical plane

100G

105

trifugal arms 70, which arms have segmental

gears on their inner ends meshing with an-
nular flanges 71 formed on the governor-rod
62. The lower end portion of the governor-

IIO

rod 62 has seated therein a pin 72, which pin
passes through the slot 52 in the horizontal

arm 51 of the bell-crank-lever and conneects
said governor-rod to said lever. |

115

Referring now to the reversible engine.
shown in Figs. 11 and 12, said engine is con- -

structed similarly to the one just deseribed, -

with the exception that the valve 39 is located
on the top of the engine and the exhaust port
in the bottom thereof. - s

On both sides of the engine are bolted

120

casings 73 having located therein reversing

valves 74, these being more clearly shown in
Figs.14 and 15. These valves consist of two
semi-circular portions 75, 76, which are mount-

ed upon the central shaft 77, leaving spaces
78 for the induection, or eduction, of steam.

The depression in the portion 76 is desig-
nated by the numeral 79, which depression
79 is immediately over the end of the port 33
on one side, and over the port 34 on the other

side. These ports 83, 34 communicate with

[25

130




the ports 35, 36 and- 37, 38,

525,121

- L]

both induction and eduection ports. Secured

to those portions of the central shaft 77 ex-

tended outside of the casing 73, are vertical

arms 50 connected by the horizontal bar 81.
_A manually operated handle, orlever, 82 is
pivoted to the central shaft 16, extends ver-

. tically upward, and is pivoted near its cen-

10

20

25

30

35

40

45

sald passages.

tral point to the cross-bar 81. By throwing

this lever to either the right, or left, as-shown -
by dotted lines in Fig. 11, the valves 74 may
~ be so positioned as to cause the live steam to
enter either set of ports desired, and thus ;

cause the engine to rotate in the desired di-
rection. - : ' -

Referring to Fig. 12, which shows the en-

gine running in the direction indicated by the
arrow 33, the live steam is entering through
the ports; as indieated by the arrow 84 and
exhausting through the ports, as indicated by
the arrow 85. | .

Thereverse rotation of the engineis shown

in Fig. 13, where said engine is rotating in
the direction indicated by thearrow86. Here
the live steam is entering through the ports
as 1ndicated by the arrow 87, and exhaust-
ing as indicated by the arrow 88. .'

The practical operation of the engine, the
parts being in the position shown in Figs. 1,
2, 3, and 4, upon the admission of steam to
the port 29, said steam will diverge and pass

across either end of the partition 40, and into

the ends of the ports 42, 42; from thence the
steam will be led, by a slight oscillation of
the valve 39, to the slots 43, 44 into the pas-

sage o3; the steam passes along the passage

53 in both directions from the ports 43, 44,
and through the ports 35,37in the abutments
23, 22, respectively, into .the passages 21, 20
at the upper and lower ends, respectively, of
Within the passages 20, 21
the steam exerts an influence upon the abut-
ments 22, 23 and the piston heads 26, 27, and
the said piston heads being, by reason of their
positioning upon a rotatable body, movable
along the passages 20, 21, are, by the force of
the said steam, caused to travel in said pas-

‘sages in a given direction, thus rotating the

50

55

6o

head 19, and, consequently, the shaft 16 and
mechanism geared thereto. In the advance-
ment of the piston heads 26, 27 along the pas-
sages20,21,onecornerof eachhead will engage
In the depression 23* first reached thereby,
and, contacting with the adjacent side of the
abutment 23, be rotated upon its axis, bring-
ingone of its semi-circular, orconcaved, faces

into contact with the semi-circular face of

such abutment, thereby permitting the pas-
sage thereof beyond such abutment, each of
the said piston heads being rotated a one-half
revolution upon each contact thereof with an
abutment. The continued rotation of the
head 19 necessitates a successive and inter-

mittent contact of the piston heads 26, 27 |
withthe abutments,and, consequently, a sue- |

cessive and intermittent rotation of such pis-
ton heads, thusinsuring an-equal and uniform

for a distance.

-

the said abutments. e
It will be observed that in the rotation of

the piston heads 26, 27, the corners thereof

engage with the faces of the concavities 24,

925 and travel in an orbit co-incident with the

arc of such concavities. . ; R
- It will be observed, by reference to I'igs. 4

“and 6, that-the passages 33, 31, in order to

overlap, must diverge from a true vertical
plane and be carried parallel to each- other
The continued induetion of
steam necessitates a continuous eduetion, or
exhaust, thereof, which is provided by the re-
lease of the steam in advance of the piston
heads 26, 27 through the ports 36, 38,1nto the
passage 34, and from said passage through
the port 30 and pipe 32 to points-of exhaust,
or further use. - In the continued rotation of
the shaft 16 the belt-wheel 69 is rotated, and,

| by reason of its eonnection through the belt

e

which are, in-turﬁ, | wear upon all $i’des of the piston heads and

70

75

8o

68, revolves the wheel 67, shaft 66 and bevel

gear 65; the bevel gear 65 meshing with the

bevel gear 64, rotates the sleeve 63 on the

governor-rod 62. It follows, therefore, that

the continuous rotation of the sleeve 63 will
tend to elevate the outer end portions of the

~centrifugal arms 70,70,and said arms having

the segmental gears acting upon the flanges

935

on the governor-rod, will, in the elevation

thereof, depress said governor-rod, which
movement of depression acting through the
pin 72 on the horizontal arm 51 of the bell-

crank-lever, will oscillate said bell-crank-le-

ver and cause the bridle secured thereto to
move horizontally, thus carrying the trigger

46 to, or from, the tripper43 as the case may

be. -

In the continuous rotation of the shaft 16,
the tripper 48 is rotated in the direction of
the arrow adjacent thereto in Kig. 8, thereby

| acting upon the trigger 46 and oscillating the

lever 45, which lever being rigidly connected

to the outer end of the valve-spindle 41, os-

cillates said valve and controls the alignment

105

ITO

of the ports 43,44 with the passage 33. When

the lever 45 is in its lowest plane, the ports
43,44 are, as shown in Fig. 4, out of alignment,
orcommuniecation, with the passage, but when
the said lever is lifted by the actuation of the

tripper, the valve will be oscillated a sufficient

degree to align the said ports with the said
passage. It, therefore, will be observed that
the amount of communication, or the width
of the port of communication between the
valve and the passage 33, iscontrolled by the
degree of elevation, or oscillation, of the lever
45, which is antomatically regulated by the

longitudinal movement of the trigger 46

through the medium of the bridle, bell-crank-
lever and governor-rod, thus providing an au-
tomatic cut-off, whereby the induection of

steam may be regulated and controlled.

Irg

120

[25.

130

The degree of oscillation of the valve may -

be manually regulated by the adjustment of

the serews 55, 56, and consequent positioning

of the bridle relative to the bell-crank-lever,
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- thus determining th_@ range of longitudinal | governor-rod connected with said béll-cr&nk" 35
movement. of the trigger 46 relative to the | lever, a sleeve mounted upon said rod, cen-
| | trifugal arms mounted on said sleeve, and

L

- rically-opposite piston heads connected with |

axis of the tripper.

What I eclaim is— = |

1. A rotary engine, comprising a cylinder,
a head mounted for rotation in said eylinder,
a shaft connected to said head, two diamet-

- sald head, a circular- passage about said

1O

head within said cylinder, two diametrically-

-opposite abutments on said cylinder obstruct-

- ing said passage and separating it into two

[.5

opposite semi-circular divisions, ports of com-

munication between the divisions of said pas-

sage, induction and exhaust ports communi-

cating with openings in both of said abut-
ments, and a single valve construeted to ad-

- mit steam alternately to the openings in said

20

two abutments, substantially as herein speci-

fied. |

2. In a rotary steam engine, the combina-
tion of a revolubly mounted head, a cylinder
inclosing said head, a shaft driven by said

~head, induction and exhaust passages for said

20

cylinder, a valve mounted in the induction
passage and having a spindle extending out-
side said cylinder, a lever rigidly econnected

to said spindle, a trigger mounted for recip- |

rocation in said lever, a tripper mounted upon
sald shaft and adapted for intermittent suec-
cessive engagement with said trigger, a bell-
crank-lever mounted upon said eylinder, a

bridle adjustably connected to said bell- |

crank-lever and connected to said trigger, a

gear connections between said sleeve and the
sald shaft, whereby the flow of steam from

the induction passage is automatically con- 40

trolled. R |

3. In a rotary steam engine, the combina-
tion of a cylinder, a head mounted for rota-
tion within said cylinder, piston heads revo-
lably mounted upon said head, abutmentson
said cylinder adapted for engagement with

sald head and said piston heads, passages

within said eylinder, within which said piston
heads are adapted to travel, induction and
exhaust passages communicating with the

first said passages and with the induction and

exhaust pipes, a valve located within said in-

‘duction passage, whereby steam is controlled,
and areversing mechanism comprising valves

located on the sides of the eylinder, passages
within said valves to alternately register with
the induction and eduection ports within the
abutting heads, and vertical arms attached
to the shafts of said valves connected to, and
operated by, a hand lever, substantially as
specified. -

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

SYLVANDER C. SHEPARD.

- Witnesses:

S. C. SWEET,
JNO. C. HIGDON.
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