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Application filed September 11, 1908. Serial No. 452;@47. :

I -wlliom it may concern, Cn

itknown that I, Grerae F. Moors, a
tzefirof . the. Wnited. States, residing, at
fount Vernon,.in -the county of Jefferson”
ind ‘Btate -of : Illinois, have inventéd a new
nd ;useful- Rotary Engine, of which the

. following is-a specification.

+ 'This "invention' relates to rotary
-and has for its

0.8 novel form o

‘.. pressure and expansive for¢e of the steam
gr actuating fluid inay be wutilized to the

engines,

engine in whigh the fluid

best ‘advantage. - : -
70 A still - further obgect of the invention is
15 to provide a valve of this type in which one
7;5;,;-6n£,.bf_,the valve ¢ontrols one of the inlet
“i gorts'-w'hen- the piston is movin
BN il_l'ecti,i_)_n,j‘_’whi_le. the opposite en

of the
ve: is arranged to conirol a second inlet
-when,the engine is to rotate in the op-
ite direction, while in either position the
; central portion of the valve will permit the
frée pagsage of-the exhaust. - P~
" A still further object of the inventionisto
provide a.novel form of rotary engine in
vhich the abutment and piston aTe connected
o each other so that there is no frictional
‘resistance, or wear between the abutment
and piston; and the steam or other actuating
fluid cannot leak between the two.
A 'still further object of the invention
is. Yo.provide -a revoluble piston drum. hav-
.- Ing an encircling ring that is pivotally con-
-nectedto the abutment amf gerves 'as a
-85 means for dirvectly operating the latter.
A still further object of the invention is
ito -provide a pivotally .mounted abutment
.. which is materially strengthened and rein-
"~ forced so0 as to avoid danger of breakage
" 40 or binding when subjected to heavy pres-
LooBures, ettt T
- A gtill further object of the invention is
- to provide ‘a novel means for- supplying
lubricant to the parts of the piston and
abutment exposed to frictional wear.
;With these’and other objects in view, as
" will more fully hereinafter ‘appear, the in-
“vention consists in certain ‘novel features
= of comstruction and arrangement . of parts,
50 hereinafter fully described, illustrated in
-the accompanying- drawings, and more. par-
- ticulatly pointed out-in the appended. claims,
it being understood- that various: ‘changes
in the form, proportion, size and minor
56 details of construction may be made with-

30

"_-4.;5. :

fprin‘c_ipal object. to provide !

in one-

-out departing from the spirit or sacrificing
any. o the,advant_ages of the invention.

- In the. accompanying drawings:—Figure
1 is an elevation of an engine constructed
in accordance with the invention, a. portion
of one of the cylinder heads and part of -
the steam chest being broken away/in order
to ‘more clearly illustrate the cofistruction.
Fig. 2 is.a transverse sectional view on the’
line 2—2 of Fig. 1. Fig. 3 is a vertical
section on the line 83—3 of Fig. 2, showing
f the construction of the valve and its oper-
ating. mechanism. Fig. 4 is a plan view of

operative position. Fig! 5 is a similar view
of the slide valve and coacting parts in an-
other operative position. - Fig. 6 is a detail
perspective viéw of a portion of one of the
roller frames. Fig. 7 is a transverfe sec-
tional view through the abutment on the

on the'liné 8—8 of Fig, 1.- Fig. 9 is a de-
tail view showing the connection between
the abutment and piston. - L '
© Similar numerals of reference are em-
ployed “to, indicate corresponding parts
throu_hout the several figures of the draw:
ings.’ ' I
The engine is _
plate or foundation and ‘includes a pair of
‘cylinders 10 of precisely the same construc: :
tion and arranged in slightly spaced 'rela-
tion. Fach cylinder cbmgr-ises .8 Imain; cir-.

iﬁountéd on any suitable sole:

i

to which the heads 17 are secured,
21. These drums ‘are mounted eccentrically
| is in the form of an annulus 28 exterior t6:

which is another annulus 24 having.oge end

_rately machined to size and the webs 25 and"

26 are, also, machined to fit the heads of the
. corresponding cylinder steamtight so that ,
special packing is unnecessary. . The exter- . .
“nal diameter of the drum 28 and the internal

diameter of the ring 24 are so related that

cular casting 15 having bolting Hanges 16. -
] ‘are secured, Al of 5o
the heads of the cylinders.are provided with' ..
bearing openings for the reception of a main -
shaft 19 that extends through both' cylin--.
ders and carries the two piston drums 20 and- "+
95
"with respect to the cylinders and are dis-’ -
posed diametrically opposite each other do- -
that-one or both of the pistons is constantly”
-under pressure.  Kach of the piston drums
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she slide valve and coacting parts in one .

70
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| line 7—7 of Fig. 1. Fig. 8 is a similar view

80
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formed with a radial web 25 and the other”

end provided with a corresponding web 26. - .

The interior of each. main cylinder is accu-- . '
105

110"




o
there may be introduced between them a
circular series of anti-frictien rollers 27 hav-

- ing journals 28 at their ends seated. in radial

10

“two

slots 29 formed at appropriate points around

[iarallel rings 30 that are joined at in-
tervals by spaced junction bars or rods 31,
as shown in Fig. 6. The drum 23 is sup-

orted by radial spokes 82 extending from a.

ub 38 carried by the shaft 19 which latter

is central to the respective cylinders 10. The-

hub 33, however, is eccentric to the-drum 23,
located close to the inner wall thereof

bein% ;
‘in the particular structure shown in the

" drawings. The bore of the hub 33 is shown

15

20

25

as rectangular and Teceives a sinilarly
shaped block 84 of less length than the’slot.
The block 84 is engaged at the ends by

radial set screws 35 passing t-hroqigh holes .

tapped in the hub .34 so that the 'drum 23
may be accurately adjusted with relation to
the rings 24 and rollers 27, and thus main-
tain the rim of the ring 24 in constant en-
gagement with the inner circular face of the
cylinder 10. ' '

. Projecting from the main casing of each

. cylinder is a pair of integral pivot ears 36,

30

.38

40

45

- this boss has an &

.. of a cylindrical block 45 at th ]
-of the abutment 38 and connected’ to- the
_abutment by a contracted. neck portion 46.
The inner end of the abutment is provided :
with a curved Tecess 47, the wall of which.
is shaped to_conform to the peri&her_y. of the.

53, ective con-:

- 60
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‘piston by a knuckle joint
tion as to permit great-freedom of move-.
passage of steam,-
-924’ is provided”

- nection .that will prevent
" -steam, while insuring free movement of the
‘abutment: - ‘ )

and between each pair of ears 1s mounted an.
- arcuate arm 387 provided, with a strengthen:
ing rib or ribs, and said arm carries an abut- -

ment 38 which preferably is hollow for the
purpose of reducing its weight. The abut-

ment “is curved on a line struck from -the.

axis of the pivot bolt 39. ~The abutment
passes through a receiving-slot formed in
‘the circular or peripheral wall of the cylin-
der, and the walls of the slot are extended
and ‘provided with suitable packing 42 in
order to prevent leakage of steam . at the

sides of the abutment: ‘The inner end of‘the.

abutmernt is connected to the ring 24 .of the
of such construc-

ment, while preventing the
The periphery of the rin
with “an approximately cylindrical boss 43
that extehds the full width of the ring,
proximately cylindrical
esigned for the reception

opening 44 that is
‘the inner end

boss- 48, theréby forming.an e
‘the passage of

Projecting. from the end portions of the

‘eylindrical block 45 and practically forming
“ . ‘g continuation thereof are tw~ arms 47 that |
‘ arcuate slots 48 formed. in the
wall of the ¢ylinder, sind these arms are con-.

pass through

nected to-the, pivot bolt 39 by reinforcing

‘arms 48’,’so that there will be little or no;

and

958,880

" danger of the abutment binding when sub-
jected to heavy pressures, To prevent leak-
_age ~* steam from the slot 48 the head o

the eylinder is thickened at the opposite sides
of the slot, as shown in Fig. 8 and in these
thickened walls are formed slots arranged
for the reception of arcuate packing strips
49 which rest against backing strips 49*
that may be adjusted by suitable bolts 49®.
These strips extend beyond both ends of the

70
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slots and thus serve to positively prevent the .

escape of steam through such slots.

- Tt will be noted that during the rotative
niovément of the pistonthe outer face of
the ring 24 -vill slidably engage the inner
circular wall of the cylinder, but the travel
of the ring is comparatively slow even where

the mmain body of the piston is rotating at:

high speed so that there is but little loss
from friction. :

Tni order to provide for the automatie sup-
ply.of lubricant to'the connection between the
abutment and piston drum each of the arms

47" is provided with an opening extending .

axially therethrough, and to the outer end
of the opening is connected a pipe 50 which
.carries an oil cup 51. Each time the abut-

80

85

90

ment ‘moves down the pipe 51.is moved be- ~ -

yond'the horizontal and Iubricant will flow by
gravity from the supply cup to the openings
bored in the arms, and from these openings
lead minute passages 52 through which the

“oil may flow to the connection between the.

abutment and piston’ 1ing, and this oil 1s
further free to flow. through the ring for
the purpose of supplying Iubricant to the
- anti-friction rollers, ) —
Mounted above and between the cylinders
is a steain chest 50 that is ¢onnected to one

cylinder 10 by tio ports 58* and 53° and to .
K, other cylinder 10 by two ports 54* and .

b4v, the ports 53 and 54 serving as inlet

100

105

ports while the engine is moving in’one di-

- rection, while the ports 53" and 54> serve as
exhaust ports. “When the piston is'to rotate
in the opposite direction, the ports 53° and 54»
become inlet ports and the ports 58* and 54°
serve as exhausts. Mounted in the steam
chest is u D-valve 55, . The valve is a double
one, and has'a single exhaust cavity 56 that
is in- constant communication with a main

119-‘

exhaust port 57.; ‘While one end of the valve
is controlling the flow.of steam through ome

of the sets of ports 53* and 54% or 53" and .
120

54%, the other set of ports is kept in coms-
.munication with the exhaust cavity, = As'the

‘ports must be opened in successive order

/ing to the location of the pistons at dia-
metrically opposite points, each side of the

valve has at each end a projecting plate 58
that is provided with a ‘port 59- through

owin,

125

which-the steam will pass to one of the in- .'-'

‘let ports before the énd of the valves passes
beyond and. opens the other ~port." The
valve stem 61 extends outside the chest and

130



.tion on'a crank
* mately horizontal arm of the b

958,885

is connetted by a link 62 to a bell crank lever
63 that'is mounted at the point of bifurca-
i 'shaft 64. The approxi-
ell -crank le-
Y arod 65toa strap 66 that

ver is connected b
on the main shaft,

encircles an eccentric G7

. the eccentric being so shaped and mounted

-1e

15

20

- 25

30

‘35

40
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- port 78 normelly closed

50

" ency foward

55

80

- walls of the cyl

85

"plane of the axis ¢

_ the steam at’ any

-cylinder heads

as to properly time the movement of the
valve. The shaft 64 has two cranked por-
tions 68, and 69, and the bell crank lever is
mounted on the smaller crank 68. This erank
68 lies normally with its axis in the horizontal |
f the shaft, and by ro-
‘tating said shaft through an arc of approxi-
mately 180° the fulerum point of the bell
crank lever may be shifted and m
will thereby be transmitted to the valve for
the purpose of shifting the latter to an ex.
tent suflicient to permit either of its ends to
operate in connection. with the inlet ports.
To control the position of the valve, a re-
versing lever 70 is employed, said lever be-
ing provided with a latch bolt 71 which may |
be engaged with a notched quadrant 72 of
the usual type, and this lever 15 connected by
a rod 78 tthe crank 69 on the shaft 64.
By moving the reversing lever full over, the
valve will be shifted from one extreme posi-
tion to the other, and the direction of rota-
tion of the engine will therefore be reversed.
By partly shifting the lever, and then lock-
ing 1t by the quadrant, the lead of the valve
may be.adjusted, so as to effect cut off of
desired point- in the rota-
tion of the engine, so that the steam may be
thereafter used expansively, s
The engine is . provided with a throttle
valve 75 of any ordinary construction, this -
valve being preferably” closed before the
valve is shifted in reversing. '
In order tg ‘preveni the formation of 4
yacuum-or head pressure as the engine con-
tinues to run under its own momentum after |
stewmn has been shut off at the throttle 75,
the D-valve 55 has its crown pierced by a
by a valve 77, the
hich passes "through suifsble
Formed on the D-valve, There
is thus provided a means of communiecation
between the steam and exhaust sides of the-
D-valve. “When steam is shut off any tend-
the formation of a vacutim on.|
the steam side of the D-valve is’ prevented
by -the lifting of the valve 77, while Head
ressure in the cylinders is. likewise re--
Heved, ' '
In order to

stem 78 of w
guide yokey

prevent any tendency. of the
“to spring outwardly. under:
steam. pressure, collars 79 are applied to the
shaft 19, iamediately adjacent to:the outer
inder heads and theése col-
lars ‘are held tothe shaft by suitable set
sCrews, ‘ - ’
- What is claimed is-— S
L.tn o rotary engine, a cylinder, . shaft

>‘ektefndin :
.of the cy%ind

of said abutment.
ovement |-

In the curved wall

slots, a cylindrical
‘ally on the shaft

 to varying

‘cylinder and having a

tending - from
. within the recess

“shaft, a:ring encircling- t
-which said piston is free to rotate, an arm -

-into the cylinder, said

a

therethrough, the opposite heads
er being provided with arcuate
slots, & eylindrical piston mounted eccen-
trically on the shaft, a ring encircling said
piston, a pivotally mounted abutment -ex-
tending through an opening in the curved
wall of the cylinder and having its inner
end connected to the piston ring, arms ex-
tending from the inner end of the abutment
through said arcuate slots, packing strips
arranged in thé inner walls of the heads on
opposite sides of said arcuate slots and bear-
ing against the sides of the abutment, and.
bracing arms connected to the extended arms -
' 80
n a rétary engine, a cylinder, a shaft
extending theréthrough, the opposite heads
of the cylindet being provided with arcuate
slots, a¢ylindrical piston mounteds eccentric-
ally upon the-shaft, a ring encircling the
piston, an abutment, a. stuffing box arranged
of the cylinder for the
passage of the abutment, a pivotally mount-
ed arm connected to the outer end of the
abutment, a.pair of arms extending from
the inner end of the abutment through said
arcuate slots,” pivoted ‘bracing arms con-
nected to the extended arms of the abut-
ment, and packing strips arranged on oppo-
site. sides of the slots and bearing against
the opposite ends of the abutment.
3. fn a.rotary engine, a cylinder, a shaft
extending therethrough, the ‘opposite heads
of the cylinder being provided with arcuate
piston mounted eccentric-
» A ring encircling. said
ate abutment. pivotally con:
1 bracing arms connected
e zlbl,ltm‘ent,7 a lubricant

105

2. I

P

85
90
95

L 100
piston, an areu
nected to the ring,
to the inner end of t
containing cup, and a - feed pipe running
from the cup to the pivotal connection be-
tween the bracing arms, the abutment and
the ring, said pipe being arranged to move
angular positions from the hori-
permit gravity. feed of lubricant
& operation of the engine, "
- 4. In a rotary engine, a cylinder, a shaft
extending therethrough, a cylindrical piston
mounted eccentrically on said shaft, a ring
encircling the piston and provided with a
substantially - eylindrical recessed hoss, a
pivotally mounfed arcuate abutment extend-
ing throigh an opening in the wall ‘of the .
i curved recess to re-
and .a cylindrical block ex- 120
the . abutment and - fitting -
of the bogs, - - =
5. In a rotary engine, a cylinder, a shaft
extending = therethrough, an. "eccentrically -
mounted cylindrical - piston carried by the 125
he piston and in.

zontal fo

t 110
during th :

115

ceive the boss,

pivotally connected to the cylinder, an abut- -
ment extending from one end of the arm.and -
“abutment ‘being 130



B
i b

5

10

- 3

gurved in an arc cox.‘mentric with the pivot
-bf the arm, coGperating means upon the ring
land abutment for conmecting the said ring
and abutment, and braces connected to said
cobperating means and extending to the
pivot of the arny. - .

6. In a rotary engine, a cylinder, a shaft
extending - therethrough, an “eccentrically
mounted cylindrical piston carried by the
shaft, a ring encircling the piston and in
which said piston is free to rotate, an arm

_pivotally connected to the cylinder, an abut-

15

-20

ment extending from the arm and into the |

cylinder, said ~abutment being concentric
with the pivot of the arm, an approximately
cylindrical boss upon the ring and extending
throughout the width thereof, said boss hav-
ing. an approximately cylindrical opening
therein, a cylindrical block extending from
the abutment and mounted to rock within

" said opening, the inner end of the abutment

o
+1

having a curved recess shaped to conform

to the periphery of the boss. .

7. In a rotary engine, a cylinder, a shaft, |

extending therethrough, a cylindrical piston

~ mounted eccentrically on tne shafi, a ring

30

35
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encircling said piston and previded with
side flanges for engagencent with the cylin-
“der head, a frame movably mounted between
the piston and ring, anti-friction rollers
carried Dy and movably connected to the
frame, an arcuate abutment movably mount-
ed within the cylinder, and a steam tight
connection between the abutment and ring.

8. In a rotary engine, a cylinder, a sh'a%t
extending therethrough, an eccentricaliy
mounted cylindrical piston carried by the
shaft, a ring encircling the piston and in
which said piston is free to rotate, a boss
extending throughout the width of the ring
and having a substantially cylindrical recess

058,885

therein, an arm pivotally connected to the
cylinder, an arcuate abutment extending
from the arm and concentric with the pivot
of said arm, said abutment projecting into

45

the cylinder, a substantially cylindrical -

block upon the abutment and mounted to
rock within-the recess in the boss, slots with-
in the cylinder head and concentric with the
pivot of the arm, braces extending -from
said pivot, and means extending:from the
block and slidably mounted within the slots
for connectiiig the braces.and block.”

9. In a rotary engine, a cylinder, a shaft
extending therethrough, a block upon the
shaft, a cylindrical piston‘having an eccen-
trically disposed hub slidably mounted upon
the block, adjusting screws engaging the
opposite portions o% the hub and block, a

| ring encirgling  the piston and separate
therefrom, a pivotally mounted arcuate
_abutment slidably mounted within the cyl- -

inder, and % steam-tight knuckle connec-
tion hetween the abutment and ring.
10. In a rotary eugine, a cyiinder, a shaft

50
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extending, therethrough, an eccentrically .

mounted cylindrical piston carried by the

shaft, a ring encircling and separate from
the piston, an. arcuate abutment slidably
mounted within the cylinder, a-steam-tight
knuckle connection between the. abutment
and ring, a pivot device outside of the cyl-

inder, and ‘separate connections between-

said pivot device and the inner and outer
ends of the abutment. _ :

In testimony that I claim the foregoing
as my own, I bave hereto affixed my signa-
ture in the presence of two witnesses.

R GEORGE F. MOORS..
Witnesses:
Cuas. R. RELLER,

- Earn B. Hixman.
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