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EDWARD L. SILL, OF GAGE, OKLAHOMA TERRITORY.

"ROTARY ENGINE.

v

SPECIFICATION fofngiingspartl of Letters Patent No. 708,41 D, dated September 2, 1902.

Application filed December 4, 1901, Serial No. 84,628,

- To all whom it may concern:
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T
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- III IIT of Fig. 5.
gitudinal section of the piston. ' Fig. 4* is a

Beit known that I, EDWARD L. SILL, of the

“city of Gage, Woodward county, Oklahoma

Territory, haveinvented certain newand use-
ful Improvements in Steam Rotary Engines,
of 'which the following is a full, clem’ and
exact deserlptwn reference belnﬂ' had to
the accompdnynw drawings, fmmmw a part

hereof. |

My invention relates to improvements in

steam rotary engines to be used either for

traction purposes orstationary purposes; and
my invention consists of the novel features
herein shown, described, and claimed.

Figure 1is a side elevatmn of an enﬂme em- -

bod}mﬂ' the prineciples of my invention , parts

being omitted and other parts being broken
18 a view |
in.elevation showing the opposite si‘de of the
the maln shaft being
in section.and the 1n let and exhaust pipes be-

away and shown in section. Fig. 2

engine from Fig. 1,

Ing broken away. Fig. 3 isa cross-section of
plston and eonnectmg parts, taken on the line
Fig. 4 is a horizontal lon-

detaﬂ of one of the piston-packings. Fig. 4

18 an enlarged detail showing the ‘means of
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the valve-operating mechamsm

- tion on the line XV XV of Fig.

packing the piston. Ifig.5isa top plan view,
parts being omitted and other parts bemw
shown in section. Fig. 6 isa vertical section
of the piston- eylmder taken looking toward
the ports, the abutment and piston being omit-
ted. Fig. 7 is a horizontal section of the
valve-casing and showing a plan of the valve
and the spring for returning the valve to the
cut-off position. Fig. 8 isa viewin elevation
of the inner and smaller end of the valve and
showing the spring shown in Fig. 7. Fig. 9
1S a cslde elevation of the valve. I‘ln* 10 is a
central longitudinal section of the valve.

Tig. 11 isa cenmal longitudinal section of the'
;Valve, taken on a lineat right angles to Fig.
- 10 and on the line XI X1 of Fig. 12.

Fig. 12
18 a cross-section of the valve and valve-cas-
ing and taken on line XII XII of Fig. 9. TFig.
13 1s an enlarged detail, partly in section, of
Fig. 14 1is
a sectional detail of the eccentric-rod, taken
on a horizontal planeorat right anﬂ'les to the
view shown in Fig. 13. Fig. 1:) is & cross-sec-
14. Fig. 16
18 an edge view of the pawl-controlled spring-

{ actuated disk which I employ.

!

(No model.)

Fig. 17 is a
face view of the disk shown in Fig. 16. Tig.
13 shows the pawl and wiper which codperate
with the disk shown in Figs. 16 and 17, said

18 in Kig. 2.
Referring to the drawings in detail, the
plston (,ha,mber' is formed by the cvlmdel 1,

1 having its ends closed by the heads 2, and the

55

pawl and wiper being indicated by the arrow .

60'.

main E:llELft 3 is mounted through bearmo‘s in

the heads 2 and extends thlonwh the center
of the piston-cylinder. The plstom drum or
suppmt 4 is rigidly mounted on the shaft 3
in the plhton-eyhnder and the piston 5 ex-

tends from the drum outwardlv to the inner

face of the cylinder, said piston being formed
integral with the drum or support and ex-
tending from one head to the other. The
packing-strips 6 are mounted in grooves in
the outer edge of the piston 5 and are yield-
ingly.pressed outwardly by the leaf-springs

6%, the movement of said packing-strips be-
ing limited to a few thousandths of an inch
by -means of the pins 7,

_ _ inserted loosely
through thestrips. Thepacking-strips6®are
mounted in grooves in the ends of the piston

1.5 and are yieldingly pressed against the in-
ner faces of the c¢ylinder-heads 2 by means of

the leaf-spring 6°. The packing-rings 6% are

mounted in the concentric grooves 14 in the

ends of the drum or support 4, said packing-
rings 6¢ being yieldingly pressed outwardly
against the inner faces of the cylinder-heads
2 by means of the coil-springs 6°. The inlet-
port 8 is formed through the wall of the cyl-

inder 1, and the passage of steam through said
port is con'r,rolled by the eylindrical rocking

valve 9. The sliding abutment 10 is mount-
ed in a slot 10, formed in the lower part of

‘the valve- che&.b 12, said abutment being with-

drawn once at everyrevoluation of the plal]()]il
5 to permit the piston to pass and the inner
edge of sald abutment pressing against the
outer face of the drum 4 except when piston
is passing the abutment.

the abutment 10 are beveled from their bases
toward their contacting faces as required to
allowsaid piston and abutment to touch sides,
or nearly so, during the retreating of theabut-
ment, SO that the action of the abutment may

take plac,es during a very small part of the
The packing-strips

revolution of the p1st10n
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The piston 6 and :
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17, sald bed-plate extending some distance
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15 are inserted in the edge of the abutment

10and yieldingly press against the drum 4 in
a4 manner.similar to the packing in the pis-
ton 5. The packing-strips 10* are placed in

grooves in position to be yieldingly pressed
against the abutment 10, said strips being

located on all sides of said abutment as re-
quired toform a steam-tight joint around the

abutment. . | o
T'he cylinder 1is mounted on the bed-plate

back of the cylinder, and a bearing-block 16
extends upwardly from bed-plate. The abut-

ment-rod 15 is attached to the abutment 10

and extends backwardly through the bearing-
block 16. The central portion 15" of the rod
16 1s onlarged and has a vertical slot 177

The antifriction-roller 18 is supported in the

slot 17* by means of the rocker-arm 19, and
sald arm 19 is keyed to the rock-shaft 20,
mounted in the bearings 21. The rocker-arm
22 18 secured to the opposite end of the rock-
shaft 20 above the arm 19, and the eccentric-

rod 23 connects the free end of the rocker-

arm 22 to the eccentrie 24, mounted on the
stub-shaft 25, and said stub-shaftis screwed
into the valve-chest 12. The spur-pinion 26
1s rigidly attached to the eccentrie 24, said
spur-pinion being intermittently engaged by
the segmental gear 27, fixed on the main shaft
5. T'he segmental gear 27 and the pinion 26

are so proportioned that the pinion is given'
exactly onerevolution by each revolution of
sald segmental gear, and the segmental gear

18 carried by the main shaft and rotates with
the piston 5. The disk 28 is secured to the
outer face of the eccentric 24 and has a.cam-

surface 29'in its outer face, in which is formed

a groove 29, said groove extending radially
from the outer edge of the disk to a point
near its center. Thespring-actuated pawl or
detent 30 is mounted in.a bearing 31, rigidly
fixed to the bed-plate and in position to enter
the groove 29, and a spring 32 is placed be-
hind the pawl for the purpose of holding it
yleldingly in the groove 29.
tends laterally from the pawl 30 through a
slotin bearing 31,said stud having an inclined

cam-face 33', adapted to be engaged by the

wiper-finger 34, carried by the segmental gear
27, sald wiper being adapted to push the stud

55 outwardly, thereby withdrawing the pawl

50 from the groove 29, thus leaving the pinion
26 free to be rotated by engagement with the
segmental gear 27. The wiper-finger 34 has
an inclined face to engage the inclined cam-
face of the stud, and when these inclined

faces come together the wiper-finger, being

rigid in its line of travel, pushes the stud lat-
erally by the sliding of its cam-face upon the
cam-face of the wiper-finger. The parts are

adjusted so that the -abutment 10 normally
. rests against the drum 4, and when the pis-
ton 5 approaches the abutment 10 the wiper
5 94 moves the pawl 30 out of engagement
with the disk 28, the segmental gear 27 en-
gages the pinion 26, and as the pinion 26 is |

A stud 33 ex-

708,415

rotated the abutment 10 is withdrawn and
allows the piston 5 to pass, and said abut-
ment is again advanced to its normal position.

T'he outer face of the cam-surface 29’ is in-

clined both ways from the groove 29, and this

inclined surface pushes back the pawl 30

during the rotation of the disk until said pawl
registers with and snaps into said groove 29.

The engagement of the pawl 30in the groove

29 holds the abutment 10 in its normal posi-
tion against the drum 4. The crank-pin 70
extends from the disk 28 at a point between

groove 29 and the shaft 25, and a retractile

spring 69 connects the pin 70 to the upper
end of the post 71, said post 71 being rigidly
mounted upon the bed-plate 17.
of the spring (9 is exerted to move the pinion

26 1n the direction of its rotation, so that when

the pawl 30 is withdrawn and before the seg-
mental gear 27 has fully engaged the pinion
26 the pinlon is started by the spring, and the
action of the spring in thus starting the pin-
ion relieves the shock which would result
from the collision and sudden engagement of

the segmental gear moving at a high rate of

speed with the pinion which has been stand-
ingstill. Thecomplete rotation of the pinion

20 carries the pin 70 around to ils starting-

point. 'T'he first tooth of the segmental gear
27 1s shortened to pass one tooth of the pinion
20 before said pinion commences to move, and

the second tooth of the segmental gear is so.

short that it will only engage the tip of the
next pinion-tooth, the effect of which is that

the movement imparted to the pinion by the .

second tooth of the gear will not be so rapid
or sudden as if said second tooth were of the
full length. The counterbalance 35 is cast
integral with the hub of segmental gear 27 to
balance the weight of the segment.

The engine may be constructed with two of -

the pistons 5 set opposite each other, and then
a companion gear like the segment 27 would
be substituted for the counterbalance. |

The tension -

75
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Referring to Fig. 6, the exhaust-port 36

passes through the wall of the cylinder 1 at

and. passes laterally around the abutment, as
shown in dotted lines, and communicates with
the valve 9, as shown in Fig. 12. The sup-
ply-pipe 38 leads horizontally to the valve 9,

‘a point immediately below the abutment 10

115

and the exhaust-pipe 39 leads upwardly from .

the valve. Two recesses 40 are formed in op-
posite sides of the valve, and the end 37 of
the exhaust-port 36 communicates alternately

120

with these recesses 40, said end 37 being near

the port 8, as shown in I'ig. 3. The recesses
40 are connected at one end of the valve by

125

the large opening 41, which passes directly
through the valve. Theslot 42 passesthrough

the opposite end of the valve from the open-

ing 41 and communicates with the port 8, as
shown in Figs. 3 and 12. - The spring 43 is
secured at one end to a

pin 44, fixed in the

130

end of the valve 9, and said spring is secured

at the other end to the pin 45, fixed in the
valve-casing, the tension of said spring being



- cut-off position,
~are shown in Figs. 7and S.
isrigidly mounted upon the main shaft 3, and

- sleeve 47 and counnected to the wrist-pin 5

10

- spring 53.

© slide being concaved to receive the convexed
- outer end of the pawl51. |
spring 56 is secared to the collar 49 by means

20

708,415

~eXxerted to hold Lhe valve 9 normally in 1ts
The details of the spring

T'he eccentrie 40

the tubular eccentric rod or-sleeve 47 extends
from the ring 47* of the eccentric. The ec-
centric-rod 48 is slidingly mounted in the

HH

e*{tendlnn‘ from the outer face of the valve f)

The collar 49 is slidingly mounted upon the
‘sleeve 47 and has a slot 50, in which is mount-
“ed a pawl 51 upon the pwot 02
~of said pawl being bent mwardly to engage
- a noteh in the Sleeve 47 and said pawl helnn*_l

held. yieldingly in position by means of the
A slide 54 1s mounted in the bear-
ing in the collar 49, the inner end of said

The retractile coil-

- of the hooks 58, and its opposite end is se-
~cured to the eccentric-rod 48 by means of a

~ ' cross-pin 57,

button will be pushed into the COlldl 49, press-

o ing the pawl 51 outof the notch in the sleeve

30

33

47 When the main shaft 3 is rotated to move

- the eccentric-ring 47* upwardly and to the
-~ right, the sleeve 47 is moved to the right and
- carries with it the collar 49, and 11:16 spring-

56 is stretched by the Ieblbtdﬂ(,e of the valve
9: but the tension of the spring is sufficient

| t_o move Lhe valve, thus admitting steam to

40

the piston. . Then the button 54 strikes the
? pm]ecuon 61 and is pressed inwardly, releas-

ing the pawl 51 and allowing the tension of
1he spring 56 to move the eollar 49, and the

" tension of the spring 43 closes ‘the valve

quickly. When the collar 49 flies back, its

. mononlshmltedbyastOpGQ pm]e(,tmfrfrom

- the valve-chest 12.

45 u
‘ing secured in a bracket 63, bolted to the

  5<:.

55

. the collar 49 will depend upon the position of
. the projection 61, and this position is con-
~trolled by the hand-lever 66.

6C

The dlSl{ a9 1s rotatably
mounted upon a stub-shaft 62, said shaft be-

valve-chest 12. The pinion 64 i is secured to

~ the disk 59 and is en gaged by a vertical rack
- 65, mounted in bult&ble guidesin the bracket
_'G:} said rack being adjustable up and down

bV moving a hand-lever 66, pivoted upon a

stub- shaff 68 and connected to the upper end .

of the rack 65 by the link 67. The path of

“ the projection Gl nearly coincides with the |

elliptical path of the button 54, so that the
point at which the pawl 51 is released from

By this means

the amount of steam used at each revolution.
- of the piston may be readily controlled by
- the driver.

A pulley or pinion (not shown)

. may be secured on either end of the main

shaft 3 as a means of transmitting power to

“the vehicle or other machineryto be operated.

Referring to Fig. 3, when it is desired to

Lhelnnelend.

The disk 59 is mounted close
‘to.the outer face of the collar 49, and a pro-.
jection 61 extends from the disk 59 in posi-
tion to engage the button 54 once in every.
revolution of the eccentric 46, so that said

rod attached to the second rocker-arm,

S

| the pipe 38 to the valve 9 and pasge"s thi*ough_
, then through

the opening 42 in the valve 9
the port 8 into the space between the abut-
ment 10 and the piston 5, and the expansion
of the steam will force the piston away from

the abutment 10, thus rotating the shaft 3

70

until the piston 5 approaches the abutment

from the opposite side. Then the segmental
gear 27 will engage the pinion 26 ELlfld rotate
the shaft 25 and operate the rock-shafr 20 and
shide the abutment out of the way of the pis-
ton. - At the same time the eccentric 46 op-

erates the eccentric-ring 47* to stretch the

spring 56 and move the valve 9 and admit
steam to the piston-chamber. Then the trip
or projection 61 engages the button 54 to re-
lease the collar 49 and allow the spring 43 to

close the valve, thus shutting off the supply

of steam and allowing that in the piston-
chamber to expand. The amount of steam
admitted to the piston-chamber is regulated
and adjusted by the hand-lever 66 after the
engine has been started and may be momen-
tar llV varied to suit the occeasion.

It is obvious that the engine as deseribed
may be duplicated and so con nected that one
engine may be used in advancing and the
other one in backing up, as 1equiled to run
a wagon, for mstcmce forward and backward.

1 clcum——

1. In a votary engine, a,plston cylmdel, a

shaft mounted t,hrmwh the center of the cyl-
inder, a eylindrical d1 am mounted apon the

shaft in the cylinder, an abutment slidingly
mmounted in position to extend into the cylin-
der and engage the periphery of the drum, an

abutment-rod attached to the :abutment and

slidingly mounted and having a vertical slot
at-1ts center, an antifricetion-roller mounted
1D

roller, a rock-shaft supporting said rocker-

arm, a second rocker-arm attached tothe op-

posite end of the rocker-shaft, an eccentric-
an
eccentrie for operating the eccentric-rod, a
spur-pinion attached to the eceentric, and a

‘segmental gear attached to the piston-shaft

in pommon to engage the spur-pinion as re-

quired to move the abutment out of the way

of the piston at each revolution, substantially

as c;pemﬁed

In a rotaly engine, a plStOﬂ cylinder, a

'Sha,fb mounted in the center of the cyllndel

sald slot, a rocker-arm supporting said

.

30

QO

95

100

10§

ITO

I15

120

a piston mounted on the shaft in the eylm— )

der, a sliding abutment mounted in position

to e:a:teud into the cylinder and engage the

of the sliding abutment, a rocking valve in
position to control the passage through said

piston, a port for admitting steam to one side .

125

port, & spring in position to hold the rock- '

ing valve in position to control the passage

thmu'D‘h said port, a spring in position to
‘hold the rocking valve normally closed, an

eccentrie mounted on piston-shaft, a_sla_ev

extending from the eccentric, an ee@entnc--

rod. shdmﬂ'ly mounted in the sleeve a crank

start the englne stem:n IS admitted through | attached to the valve and to sald eecentuc--

130
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rod, a collar mounted on said sleeve, a pawl
carried by said collar and in position to remov-
ably engage a notch in said sleeve, a tension-
spring connecting the sleeve to the eccentric-
rod, and an adjustable projection mounted
in position to be struck to operate the pawl
and release the sleeve as required to release
the valve and allow said tension-spring to re-

turn it to its normal cut-off position, substan-
tially as specified. =

3. In a rotary engine, a piston-cylinder, a
shaft mounted in the center of the cylinder,

& drum mounted on the shaft in the eylinder,

a piston extending from the drum and engag-
Ing the inner surface of the ¢ylinder, an abut-
ment slidingly mounted in position to extend

into the eylinder and engage the periphery of

thedrum, locking means for holding the abut-
ment in its normal position against the drum,
a tension-spring attached in position to exert
1ts influence toward removing the abutment
from its contact with the drum, trip mech-
anism for unlocking the abutment and the
geared connection between the piston-shaft
and the abutment whereby the abutment is
withdrawn out of the way of the piston at
each revolution, the tension of said spring
serving to assist in starting the abutment,
thereby relieving the shock on the other parts,
substantially as specified.

4. In a rotary engine, a sliding abutment
mounted in position to codperate with the pis-
ton, lock mechanism for holding the sliding
abutment in.its normal position, trip mech-
anism for unlocking theabutment,and geared
mechanism for sliding the abutment out of
the way of the piston, substantially as speeci-
fied. - - | |
5. In a rotary engine, a piston-cylinder; a
shaft mounted in the center of the cylinder;
a piston mounted on the shaft and engaging
the inner face of the cylinder; asliding abut-

ment mounted in position to codperate with

708,415

the piston; means whereby the abutment is

locked in its normal position; trip mechanism
for unlocking the abutment;  -and geared
mechanism for sliding the abutment out of
the way of the piston, substantially as speci-
fied. |
6. In a rotary engine, a piston-cylinder; a
shaft mounted through the center of the eyl-

inder; a cylindrical drum mounted upon the
shaftin thecylinder; a piston extending from
the drum to the inner face of the cylinder; a

sliding abutment mounted in position to ex-

tend into the cylinder and engage the periph-

ery of the drum; means whereby the abut-
ment is locked in its normal position; trip

mechanism for unlocking the abutment; and

geared mechanisin for sliding the abutment
out of the way of the piston, substantially as
specified. | _ |

7. In a rotary engine, a piston-cylinder; a
shaft mounted through the center of the eyl-
inder; a cylindrical drum mounted upon the
shaftinthe cylinder; a piston extending from
the drum to the inner face of the cylinder; a
sliding abutment mounted in position to ex-
tend into the cylinder and engage the periph-
ery of the drum; means whereby the abut-
ment 18 locked in its normal position; trip
mechanisin for unlocking the abutment:
geared mechanism for sliding the abutment
out of the way of the piston; a port leading
into the cylinder to one side of the sliding
abutment; a valve controlling the passage
through said port; and an adjustable means
of regulating the valve so as to cut off the
steam at any desired point of the piston in
the revolution, substantially as specified.

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

EDWARD L. SILL.

Witnesses:
J. L. PRYOR,
HENRY HAUSEN.,
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