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e qld whony U6 nuai COROETT:
Be 1t
coMB, & citizen of tne United _
cosident of Chicago, in the county of Cook
and State of Ilincis, have invented certamn
new and useful Tmprovements in Steam-1in-
cines; and 1 do hereby declare that the fol-
lowing is-a full, clear, and exact description
£ the same, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereomn, which form a part
of this specification. o
 This invention relates more particularty to
o steam-engine provided with a plurality of
reciprocating pistons in which the cylinders,
with the pistons, rotate-about a fixed shalft.

- Heretofore many diflerent types of rotary

and reciprocating engines have been devised,
0 all of which the vibration caused by the
operation of the engme has been consider-

able, and 'this, taken m connection 'with the

orms of valve-gear used, has tended-to de-
croase the efficlency. | S o

The object of this ‘nvention is to proviae
a perfectly-balanced engine rotated upon 1S
center by oppositely-acting balanced pistons
operating upon a hon-rotative crank-shatt.

It is alsq an object of the invention to pro-
vide asimple and sasily-governed valve meci-
anism whereby the ports of the respective
cylinders are “ontrolled swith slight relative
movements of the valves, operated by a sin-
ole povernor afloramg the effect of a double

he invention consists in the matiers here-
‘naftor deseribed, and mote fully pointed out
and defined in the appended claims.,

In the drawings, ifigure i
tical section takel lengeitudinally of the driv-
ing shaft of a device embodying my invens
tion and showing the non-rotative shaft and
crank in elevabion., Fig. 21sa soction taken
on line 2 2of Fig. 1-and dlustrates the op-
aration of the governor. g o 15 4 Seec-
tion taken on line 3 3 of Hig. 1.
woetion similar to Fig. 2, but illustrates a -
forent position of the valve. Fig. 5is a simi-
tar goction taken closer to the disk and with
the springs and COVErning-Hars. renoved.
Fie. 6 is an enlayged detail section taken on
line 8 8 of Fig. 4. Fig. 7Tisan e lareed detatl

.Eh: 1
cantine 1oy oy 113 IS L M Ty &
section takenonimd 77 O Mg 4. Mg o5 d
{
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line @ O of ¥ig. 1.
njodified  construction orf

comprises a-base or bed A, having secured at

cach end thereof uprights or standards ¢ @',
- A longitudinal hollow shaft B is journaled on

the standard @', which 18 chambered to.pro-

vide inlet and exhaust chambers, and sald

haft is slotted longitudinally sald inlet-
passage to admit steam into said shaft. In
alinement with said shaft B and rigidly se-
cured on the standard a s a non-rotative

“shaft B, provided at its end adjacent to the

“nner end of the shaft B with a crank b.
Rigidly. secured on the inner end of the

] LI

‘shaft B is a civcular plate or disk C, provided

with passages therein which. communicate

with the bore of the shaft B and extend {rom
the center of said disk to near the periphery

gand openming therethrough on the side ad]a-

cent said shaft, the apertures OT ports bein

‘indicated by c. ﬁ_ _
nassages OF POILS are shown, one for each of

the number of such passages corresponds
with the number and arrangement of the cyl-
nders with which the engine 1s provided..
Wach of said openings ¢, while approximately
rectangular in form, extends upwardly on

one side radially of the disk, thus providing a
sofnewhat L-shaped orifice having its great-.

est length radially of the disk. Between said
orifice ¢ and the periphery of said disk & port
or opening ¢’1s provided iherethrough, which
-« also rectangular, having its greatest length
ot a right angle _ _
through the extension of the orifice c. Each
of said ports ¢’ registers with a corresponding
port d 1 the ouver ends of cylinders D, D',

D2 or D?, in the present construction shown

B

as four in number and which are rigidly
holed at right angles with each other to the

foco of said disk C with the ports d therein .

registering with the ports ¢, as before de-
woribed. In the construction shown said cyl-
inders are integrally connected at their inner
ands and ave provided with cylinder-heads
2 d* & d¢, rigidly bolted thereto. .
Journaled upon the aon-rotative shaft B

s o casing D, which fits closely against and
io holbed to the mner ands of said cylmders,
’ 3 disk or

aing together therewith and the

o

Alate O g closed chamber at the inner ends of

Fig. 1018 & detail ol a
_ the wvalve-gear.
States, and a | e, 11 Tustrates a detail ol construction.,
s shown in said drawings,. said engine

Tn the drawings four of said

the (:ylinders of the engine, though obviously '

with the radius passing
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-said cylinders, into which extends the crank & | and. of substantially the same inner diamé- .
of the shaft B’. - Means are provided for lu- | ter as the hub. Said hub fits closely upon -
bricating the bearing. of the casing on the | the eccentric F, and the valve-frame inte- o
shatt B’, comprising a channel @’, extending gral therewith is substantially rectangular

5 around the interior of the hub of said casing | In form and is provided at the corners with 70
and provided with an aperture for admittin circular apertures ¢’ g*-opening therethrough

-8 lubricant thereinto, and & pm b is secured | and each surrounded by a raised flange.

- 1n said shaft and extends Into said channel | Within each of sald circular apertures and
- and acts to deflect the oil ontothe shaft as the | rigidly secured in the disk ¢ are thestud-bolts .
1o engine revolves, Within each of said cylin- | ¢*, on each of which is journaled a roller ¢° 45
ders is provided a reciprocating piston £ E’ | which tracks on the inner wall of said aper-
- E*E3, provided with piston-rings in the usual tures, thereby forming at each corner of the
- manner. Piston-rods ¢ ¢’ ¢*.¢3 are pivotally | valve-frame G an eccentrie guide which acts
" ‘connected at one end with the inner end of | to limit the movement of said valve-frame to
15 each piston thereof and at the other end ale a gyratory motion about the center of the 8o
journaled on said crgnk b. Said crank b is | disk and 1n the direction of the successive
cylindrie, and: a washer b’, having a greater ‘ports opening into the cylinders. Along each
diameter than the crank, 1s secured on the end | side of said valve-frame G, as shown, a slot ¢
thereof by means of a belt 7*, which extends | is provided, which at all times is maintained
20 through the crank and 15'provided with a nut | at a right angle with the respective inlet-pas- 8
at 1ts end, which acts to draw the washerin- sages of the disk by means of the eceentric
wardly to the crank. Journaled on sald | guides located at the corners of sald valve- -
crank are inwardly-facing flanged cones B? | frame., Engaged in each of said slots IN Posi= -
- B?% which engage, respectively, against the | tion to control the respective ports opening
25 crank-arm and against sa1d washer and af- ‘through said disk C are the valve-plates H H 0G -
* tord a bearing for the inner ends of the pis- | H2 Hs. Each of said valve-platesis provided
ton-rods, which, as shown, is extended later- | with two apertures or ports therethirough,
-ally, forming a head affording shoulders ¢ at | one of which, /3 is rectangular in form snd po-
right angles with the piston-rods en the inner | sitioned to the right of the center of the valve
side an on the outer shaped to engage | and acts to equalize the pressure on the valve- gs
against said cones. A plate, and the other, A% located at the left of
Continuous rings b* b5 engage over the lat- | the center, 1s elongated radially of the disk -
~erally-directed shoulders ¢ of the piston- | and at its top 1s extended laterally to corre-
‘rods and within the flanges of the cones and spond with the length of the port ¢’ in said
35 serve to engage the piston-rods to the crank, | disk and acts to convey steam from the ports 1oo
- permitting considerable freedom of ove- | ¢ to the ports ¢/.- Said valve-plates are each
ment as the cylinders revolve around said | at the inner end on, the under surface shaped . -
crank; as shown in F 1g. 3, and permitting complementally with the adjacent sides of =
- 'Wear on the parts to be taken up by the ad- | the valve-frame G and interfit therewith and . = -
40 Justment of said bolt 32 Surrounding the | are adapted to slide thereon laterally. The 1o g
~1nner end of said tubular shafts B and closely | said valve-plates are also each provided with
- . adjacent to the disk C is an eccentric ¥, | an inwardly-directed arm & 3’ 42 B2 '
which actuates the valve-frame G and iIspro-| A governor-ring I is seated on the sleeve g’
vided with an integral sleeve J,openonits un- | of the valve-frame and provided with inte-
45 der side and extending outwardly therefrom. gral arms 14 4* 4%, the arrangement of which 110
- Sald sleeve is prowged with a peripheral corresponds with the passages in the disk
flange 1’ at its outer end, whieh is rigidly | and which' dare connected with the corTe-
bolted to the walls of the exhaust-chamber sponding arms of the valve-plates by means
) and acts to hold sald ‘sleeve. and eccentric of stud-bolts, one of which extends down-
- 50 from rotation. A tight casing (2, having a | wardly through a radially-slotted aperturein rrs
- dameter equal to the diameter of the disk C, | each of the arms of said ring and is provided
1s rigidly I:_)oltegi at 1ts -p'ferlpheyy to said disk, | with a sliding block therein tg take the wear
as'shown in Fig. 1, and & casing comprising | and is rigidly secured to the inner end of the

- the two similar sections (F is bolted thereto | arm on the valve-plate. This construction

55 and engages closely around said sleeve and | acts to slide all the valve-plates laterally of 120

~provided with an outwardly-opening seat | the va ve-frame when said governor-ring Iis.
adapted to receive the inner end of a sleeved shightly rotated thereon and affords means
follower-nut /3 threaded on said sleeve adja- | for governing the engine by restricting or

- cent to said flange f” and which. acts, together varying the inlet-ports thereof by such move-

60 with the seat in said casing, to atford a stuff- | ment. To enable this to be automatically 125

., 1ng-box or gland. Mounted on- said eccen- | accomplished, governor-bars K and K’ are

- tric Fo1s a valve - carrying frame G, com- | pivoted on-the valve-frame, as shown, near
prising, as shown, a plate provided with a | the center of a plate %% integral with said
central apertured hub g, provided with a | frame and positioned abeve the apertures g7,

- 65 sleeve ¢’ extending therefrom of less outer | as shown in Kig. 4. Said bars are of a length 130
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6 steam Lo pass Llars ugh the valves suce

Tod

E}

to sxtend somewhat past the middle of the |

sdjacent recesses ¢ af thelr other end and ab

snid ends are each pivotally connected with |

“he outer end of arod or link &, the other end
of wiich extends at & right angle theretrom

1e pivot-boli connecting the valve there-
of the governor-ring L. Adjustanly on-

[

aced with snd connecting the oppositely-
disposed extremities of sald governor-bars

o
= - L "
to hold the fres ends of sald gOVernor-
"‘“!.""_Z' -1'1.
1

“u ¥ ..'.11{; _.L

_ a5 shown In #1g. 4, at
position the valves afford a maximum open-
ing of the various ports during the operaiion
of the engine. Adjustably secured on each
of the governor-bars Kand 1/ are
I3, each provided with a sel-screw 2 lapted to
wositively fix the same upon the bar.

At each side of the valve-plate H £’ H* IT%,
respectively, are provided the raised ribs ¢,
integral with the
proximately equal to the bearing-face of said
Jick. Said ribs serve as supports for valve-
oressure plates M, one of which is rigidly
Uolted on said Tibs ¢ above sach valve and 1s

provided with recesses mv m? on the under
58
it

through the valve-plates, affording mueans for

- equalizing the pressure, as 18 usual in such de-

vices. As shown, a plurality of ribs m are
provided on eaci praasura—-p-ia‘i;ﬁ,_exmndmg

tom each end thereof, and thereby mcreas-

ing strength without materially increasing
weight. The steam-supply nipe is connected
in any desired manner with the passage N 1n
the top of the standara or pedestal ¢’ and
communicates wii t
slotted apertures opening thereinto, as shown
in Fig. 1. A cap N/, cored to afford a part of
‘he st eam-inlet passage, is secured above said
inlet-apertures and rigicly bolted to the pad-
ostal or standard and recessed
the inlet-passage to afford, together with the
s llower-nuts 7 7/, glands to prevent the es-
cape of steam therefrom.

The operation s as tollows: Theengine, as-

sembled and mounted ax desceribed, 18 per-

fectly balanced, sng the (;ppasitelj?wdispaaed
pistons operating simultaneously upon 8 sta-
tignary crank act 1o roiave the engine asa
whole.  When steam is admitted through the

~ghatt B, it passes through tne passages in the

-

diskk €, through the valve-plate, and from

thence to the cylinder of which the miet-port

is open, acting to reciprocate the piston, and
thereby rotating the engine, &s before ae-
sorihed.  Inasmuch as the sccentric I, which

(S
.

4 =y » -y - . -~"-. o --'
sotustes the valve-frame, is stationary, tne
o m AR I S, . . R 1.1 . e e
cotation of the engine around Lne Same Causes
oyratory movement of the said valve-frame

: I o B DR JRI: S © 1
carrying the valves therewith and proviaing
maximum opening and complete closure i

A I S J—- -3 08 " R -y v 5
he valves ab doad-centers anc permitung the

5. 001

to the cylinders.

and is pivoted on the adjacent arm by means

ing off the mlet-ports,

coiled springs &/, which act nor-

the wetghts |

disk C and in height ap-

centrifugally at any required
centritugal foree acting to tarow the covernor-

e shaft B through the .
ton-rodswiththe eranka

at each side o1

egsIvely | s

axh

The governor-ring I, with
its mtegral arms, bemg carcied on and mMov-
2ble with and also independently of the valve-

trame and having the arms thereot pivotally
70 -

connected with the respective valve-plates
causes all.the valves to be simultaneously

shifted laterally of the ports when sald ring is

ed on theframe. restricting or cut-
_ and thereby governing
) This is accomplished 1 part
the peculiar form of the port and openings

in - the valves, as clearly

partiy rotat

the engine.
by

and the apertures

shown in Fig. 2, in which the valvesare shown

shifted to afford a positive cut-ofl for the
steam through the valves. 'This movement
is eaused by the centrifugal action of the gov-
ernor-bars & K', pivoted
oppesite sides of the valve-frame

‘posed arms of sail governing-ring and held
normally at thewr

inward adjustment by
strong spiral springs &', which, as shown, are
adjusiably engaged on the free end of each
governot-bar and are attached

‘end to the pivoted end of the opposite gov-

ornor-bar. The adjustable weights &* obvi-
ously permit the governor h
rate of rotation,

bars outwardly, shifting the COVErnor - ring
and the valves connected therewith laterally
with respect to the valve-frame, as shown in
Fig. 2. The steam from’ sald evlinders ex-
hausts through the ports d and.¢’ mto the cas-
ing (?with the return stroke of the piston and

from thence passes through the sleeve f ol the

chamber a@°, as
of the pis-

accentric into the exhaust-
shown in Fig. 1. The connection

slight friction, and ease of adjustment, inas-
mueh
other on the crank,
by the belt b, affording any desired adjust-
ent of the bearing of the rings and the ends
of the piston-rods against the saine.
Obviously instead of the grooves n the
sides of the valye-frame the valve-plates may,
if preferred, be connected therewlith by means

of links A1, one of which connects cach side of

he valve with the valve-frame, as shown in
Mig. 10. Said hinks permit the valve-plates
o be drawn laterally of the valve-frame by
the governor and to aftord a cut-0il, as betore
deseribed. -

Obviously many modifications and varia-
tions of detailsof construetion may be made
in embodvying my invention and the number
and arrangement of cylinders
faatures of construction may be varied with-
out departing from the prineiples of myinven-
tion., '

claim as vy mvention—

_ engine the combination with a
slurality of eylinders and the pistons theren,

rolwe frame, means actuating the sams

tor be set to cut oft

fordsgreatstrength,

75

A0

on diametrically
| (x and each
connected at itsiTee end with ()}L’}p{}&;ltelvmms;

at the other

e

05
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as the cones, which do not meet each
may be drawn inwardly
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and manyother
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¢ .
_ plurality of cylinders .and pistons therein, of-
& valve-frame, means imparting gyratory.

s

~ with a plurality o
- therein, of 8 valve-frame, means.im
gyratory motion thereto, and a va

20

25
plurality of ¢ylinders and the pistons therein,

therein,

and a. valve for each cylinder slidably en-

gaged on and operated by said valve-frame..
2. In. a rotating engine the combination
with a plurality of eylinders and the pistons
n, of a gyratory valve-frame, means ac-
tuating the same and a valve for each cylinder
shdably -engaged -on and operated by said

valve-frame and. affording maximum port- .

opening and completeclosureat dead-centers.
3. In an engine the combination with a

motioh thereto; and a valve for each cylinder
slidably engaged by and carried on said valve-
frame and a governor acting to move said

‘valveslaterally of their normal movement.

- 4. In a rotating engine the combination
cylinders and the pistons

. ve for
each cylinder slidably engaged by and car-
ried on said valve-fra.ne and a gOvernor act-
Ing to move said 1v&lves.laterailly_ of their nor-
mal movement. S |

5. In an engine the combination with a

~of a valveframe centrally disposed with re-

30

- valves laterally of the normal

S35
. therein, of a
“disposed with res

4.0

spect to.the cylinders, means actuating said
valve-frame, a valve for each cylinder posi-

tively connected with and actuated by said

valve-frame and means acting to move said
movement of
the valves comprising a governor,

6. In a rotating engine the combination
with s plurality of cyhnders and

gyratory valve-frame centrally

actuating said valve-frame, a valve for each

~ cylinder positively connected . with and actu-

ated by said valve-frame and centrifugally-
operated means acting to move said valves

~laterally of the normal movement of the

| o

- with a

55

L

valves.comprising a governor.

7. In-an engine the combination with a

plurality ‘of cylinders and pistons therein, of
a valve-fraine disposed centrally of the cylin-
ders, means for actuating said valve-frame, a

valve for each cylinder slidably carried there-
‘on and means carried on the valve-frame and
movable independently thereof acting to

4 r
L

ing a centrifugal governor.
8. In-a rotating engine

slide the valves on.the valve-frame compris-
rine the combination
lurality of radially-disposed cylin-

ders and pistons therein, of a valve-frame

disposed centrally of the cylinders, means for |

actuating said valve-frame, a valve for each

- cylinder slidably carried thereon and means

‘60

65

~carried. on the valve-frame and movable.in-.

depeundently thereof acting to slide the valves

on the valve-frame comprising a centrifugal

governor. | - ,

9. In an engine the combination with a
cylinder and its piston, of 8 valve - frame,
means actuating the valve-frame, a vaive

arting.

the pistons

pect to the cylinders, means |

]

| their pigtons

{rom passage through

822,001

slidably carried on said frame and a centrifu-r |

gal governor also carried on the valve-frame,
positive connections between the. governor
and the valve acting to slide the same on the
valve-frame and affording the cut-off.

10. In a rotating engine the combination
with a cylinder and its piston, of a valve-
frame, means actuating the valve-frame, 2
valve slidably carried.on said frame and a

centrifugal governor also carpied on the
valve-frame, positive connections between

the governor and the valve acting te slide the

same on the valve-frame and affording the

cut-off. L _
11. In an engine the combination with a

70Q

75

80

valve-frame located centrally, of one or more -

valves carried thereby and movable there-
with and independently thereof and a cen-
trifugal governor mounted on the valve-
frame and acting to-vary the position of the
valves with respect to the valve-frame and
port-openings. o |
12. In a rotating engine comprising a plu-
rality of radially-disposed cylinders the COMm-
bination with a valve-frame located centrally,
of one or more valves carried thereby and
movable with and independently thereof and
8 centrifugal governor mounted ‘on the valve-
frame and acting to vary the position of the
valves with respect to the valve-frame and
port-openings. - |

13. in g rotating

engine comprising a plu-

0O

95

rality of radially-disposed cylinders the com-

bination with g valve-framelocated centrally,
of one or more valves carried thereby and

movable with and independently thereof and
a centrifugal governor mounted on the valve- |

10

frame and acting to vary the position of the

valves tangentially with respact to the valve-

frame and port-openings.. |

14. In a rotating engine the.cambination
with a non-rotative eccentric, of a wvalve-
frame revoluble thereon, one or more steam-

10

valves.adjustably carried on said valve-frame

and movable therewith and independently
thereof, and a

on the valve-frame and positively connected

with the valve or valves and acting to shift

centritugal governor,carried

IT

the same on the frame to cut off admission of

steam to the port. o .
15. In a.rotating engine the combination
with a non-rotative eccentric oI & valve-

‘frame revoluble therean, of steam-valves sd-

Justably carried thereby and movable ‘with
and Independently thereof and provided with

LI

15

apertures normslly registering with an injet- -

Passage and a port réspectively and normally

acting to admit steam therethrough to the
port at dead-centers and a centrifugal gov-

-ernor on the vaive-frame and acting to shift s
cutting oif the steam

the valves laterally
the valves, |

16. In an engine the combination with s
plurality of oppositely-disposed cylinders,

and crank-shaft, of a valve-

O

5

O



{rame positioned centrally of the cylinders,

51

30

centrically connected

means imparting gyratory
valve for each eyhnder carried thereon and

movable therewith and a weighted lever Hlv-

“oted on the valve-frame and positively con-

nected with the valves and acting centriiu-
oally to vary the adjustment thereof with the
frame. - : |

17 In a rotative engine the combination
with a plurality of oppositely-disposed ¢yin-

‘ders and their pistons, of a non-rotative

crank with which the pistons are connected,
o valve-frame positioned centrally o and ec-
with the cylinders,
means imparting gyratory motion thereto, &

valve for each cylinder carried thereon and

2Q

30

56

55

Ho

L
ol

movable therewith and normally at dead-
centers-affording full port-opening and com-
plete closure respectively, and a welghted le-

ver pivoted on the valve-frame and posifively

connected with the vaives and acting centril-

ugally to vary the adjustment thereof with
the valve-frame varying the cut-otl.

19, In a rotative engine the combination
with a plurality ot oppositely-disposed ¢ viim-
ders and their pistons, of & hon-rotative
erank with which the inner ends
tons are connected, a valve-trame posibioned
centrally of the cylinders and rotating there-
with, means imparting gyratory nrotion

-thereto, a chambered valve for each eylinder

" 3

carried on said valve-frame and movabie
therewith and through which tie steatn s
conveyed to the ports and o weighio _ﬁ

Ives and acting ventrit-
ugally to vary the adjustment thereof with
e frame and lmiting the passage of steam
through said valves. " i

- 19
with a plurality of radially-¢ tposed ey
lors and their pistons and piston-rods, 0F @
non-rotative crank with which the inner enas
of the piston-rods are connected, & non-ro-
tative eccentric positionsd centrally of tha
¢ylinders, a valve-frame | ournaled thersor
and eccentrically connected with the eyl
ders and revoluble therewith, a vaive
cach cvlinder carried thercon and
therewith and s welghted lever pivoted on
the valve-frame and positively connected
with the valves and acting centrifugally 10
vary the adiust ;

e

b

ment thereof with the iraine.
50. In a rotative engine the combination
with a plurality of radiafly-cispe sedd eyin-
ders, their pistons and piston-rods, of o
rotative crank operatively o) :

TR

el

o+

he piston-rods and aboul e enging
rotates, a valve-frame positioned centrally ol
the eyhnders, means imparting gyratory nio-
tion thercto, a valve for each pvlinder car-
eied therson snd movable therewith fo al-
ford full port-openings and com plebe closure
‘hereof at dead-centers and a cenbrilugally
NP :

: g . » L ~y Y ey Iy N i ] Adody yn mray s
G_;{)L’:l’ﬂtiﬂg SOVEINOT IOV able with s v

motion thereto, a

fever
pivoted on the valve-frame and positively
connected with the vi

T o rotative engine the combination

l
|

i
!

!

of the piz-

1 F -
;’T.{ 1 i) ‘1-;,;:},- Giﬁ.ﬁ

- opening adjacent aald pOTLS,

I
T VRN
Cshatlt posses, &

foame and independently thereof and acting

Lo move the valveslaterally to afford & cut-ofl.
01 Tn a rotative engine the combination
with a plurality of. radially-disposed cylm-
ders and the pistons therein, of a non-rota-
sve avank connected with said pistons, & cen-
trally-disposed ecoentric, a valve-frame there-
on afforded gyratory motion thereby, 2
valve for cach eylinder adjustably connected
with said valve-frame and 2 plurality of
weichted and mutualty sounterbalancing le-
vers pivoted on said Vv ilve-frame and oper-
atively connected with sa d valves and acting
centrifueally to move the valves laterally
with respect to the vaive-frame.
99 In a robatimg eneine Lhe combination
with o vplurality of radially-disposec cylin-
dors and their pistons, of a fixed erank with
which each piston is connected, & port at the
cuter end of each eyhnder, a tubular shalt
pigidly secured at the axis of rotation of the
cylinders, means ac steam  there-
through, passages lagaing

-
- .

i_ o non-rotative
cocentric through which sald shaft passes, &
valve-frame mounted thereon, an seceutrie-
suide connecling the same with the cylin-
i
valve-frame and posibioned to normally ai-
ford full apening ana ciosure ol'said ports and
o contrifueal governor arried on said valve-
Frame and aeiing to shifd thie valves lateraily
to vary the port-openings. '

vy ¢} T . IR S S L
23, In 8 roianing ongiug

the combingtion

Ik N T PR I O -
with a plarality of radially-disposed cyin-

e}

ders and their pistons, of a fixed crank with
which each piston is operatively cotnected
o about, which the engine rotates, of a port
o; the outer end of each cylinder, & tubular

eotative shaft ripgidly secured ab the 18 OF
rotation of the cylinders and adapied 10 2~
it steam therethrough, passages leading
‘herefrom nnd opening adjacent sald pors, 3

non-rotative eccentric through
L valve-traae I ounted tnere-
on, A eCeENITIC-Zuice connecting the same
with the cylinders, a valve jor cach cylinder
carried on bhe valve-frame and provided with
o pluraiity of apertures therethrough which
acrmally register with ihe open end of the

respeciively,
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sd-penters and &

g
it the vatves laterally to re-
t ' re of steam
he combination
tally-disposed cyin-
iston-rods, of a2 non-
centrally of the
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the crank one of wnich is movable by the bolt,
a laterally-extended head on each piston-rod
shaped to engage said cones and rings engag-
ing around said heads and cones within the
flanges of the latter and acting to hold the
ends of said piston-rods in operative engage-

- ment therewith.

Io
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25. In a rotative engine the combination

with a plurality of radially-disposed cylin-

ders, their pistons and piston-rods, of a non-
rotative crank positioned centrally of the cyl-
inders and means affording a connection
thereof with the’ piston-rods comprising an
adjusting-bolt passing axially through the
crank, inwardly-facing cones journaled on
the crank one of which is movable by the
bolt, a laterally-extended head on each Pis-
ton-rod shaped to engage
rings engaging around said heads and cones
within the flanges of the latter and acting to

“hold the ends of said piston-rods in operative

engagement therewith, and a washer having
8 greater diameter than the crank carried on
sald bolt and engaging against the larger

base of one of said cones and acting to draw

the cones inwardly toward each other,

26. The combination with a non-rotative
shaft provided with a fixed crank thereon, of
a rotative tubular shaft in alinement there-
with, a disk comprising an engine-frame se-
cured. thereon and provided with substan-

tially radial passages extending therethrough

- and registering with the bore of the shaft, ra-

- 35
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a thereby and revol

dial cylinders secured on said frame, pistons .
therein, operative connections between the
pistons thereof and said fixed crank, a non--

rotative eccentric on the tubular shaft, a
valve-frame mounted thereon and eccen-
trically connected with the engine-frame, and
revoluble therewith, valves movable there-

by and connected therewith to afford nor- _,

mally tull opening and complete. ciosure of
the ports at centers and a governor movable
with the  valve-frame and mdependently
thereof and acting to shift the valves laterally
of their normal movement to afford g cut-off

27. In an engine the combination with in-

‘tegrally-connected radially-disposed revolu- |

ble cylinders and the pistons therein, of a
tixed crank connected with said pistons and

about which the engine revolves, ports at the !

outer ends of the cylinders, a central non-ro-
tative eccentric,

sald cones and

8 valve-frame operated |
uble with the cylinders,

‘ _- 822,001

' valves carried by said valve-frame and mov-

able normally to afford full opening and clo-
sure of the ports and a governor mounted on

55

sald valve-frame and comprising a gOvVernor--
ring, integral arms thereon, positive connec-

tlons between said arms and said valves and

60

welghted levers pivoted on said valve-frame .

and connected with said arms
centrifugally to partly revolve said 20Vernor-
ring on the valve-frame thereby moving said
valves to limit the opemng of the ports.

and acting

28. In a rotating engine provided with a

plurality of ports disposed near the periphery
thereof, a non-rotative eccentric positioned
at the axis of rotation, 4 valve-frame mount-
ed thereon, eccentric-guides affording con-
nection thereof with the engine, valves car-
ried on and operated by said valve-frame to
comprising a plurality of integrally-connect-
ed arms pivoted on said valve-frame and
each connected with one of said valves, le-

- vers also pivoted on the valve-frame and con-

nected at their ends with said arms and
springs acting normally to hold said valves
In position to permit maximum opening of
the ports. | :
29. in a rotating engine the combination
with a rotative shaft of a plurality of evlin-
ders rigidly engaged thereon, a stationary
crank-pin eccentric with said shaft, a plural-
ity of mwardly-facing cones .adjustably en-

70

open and close said ports, and a governor

75

80

gaged thereon, pistons operatively connected

with said cones, ports opening into said cyl-
inders, slide-valves controliing said ports and
centrifugally-operated means acting to regu-
late said valves. |

Q0

- 30. In a rotary engine the combination |

with a plurality of opposttely-disposed cylin-
ders, of a chambered disk rigidly engaged
thiereon, a shaft rigidly engaged on said disk,
a non-rotative eccentric on said shaft, an ap-

95

ertured valve-frame thereon, g plurality of

stud-shafts in said disk, antifriction-rollers
thereon adapted to engage in the apertures
in said frame and a plurality of laterally-
movable valve-plates carried on said frame. .

100

In testimony whereof I have hereunto sub-

seribed my name in the presence of two sub-
scribing witnesses. BV
- CLIFFORD A. HOLCOMB.
Witnesses: | I |
CHARLES N. HiLis,
ArrFrED C. ODELL.
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