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UNITED STATES PATENT OFFICE

J OHN MA GEE ELLbWORTH OF NEW YORK N Y
ROTARY ENGINE

' No.806,124.

| Specﬁcatlon of Letters Pa,tent |
- : Appllcatlon ﬁlod Maroh 24, 1905. Serm,l No 251,840

 Patented Dec. 5,_1905.._ .

- To all whom it mwy oonoern

- Be it known that I, JoEN MAGEE ELLS- |
WORTH, a citizen of the United States, and a |

o remdont of the city of New York, borough of
‘5 Manhattan, in the county and Sta,to of New-
-York, have invented a new and Improved Ro-

tary Enﬂ'me, of which the following is a full
“clear, and exact description.

-~ The invention relates pa,rtloula,rly t0 & ro-
. to.-tary engine intended to be oporatod by steam

or other elasticfluid: butI desire it understood

- that by a change in the manner of operating
the apparatus it may be employed as a pump

or oompressor, either use bolnfr Wlthln the
‘15 purview of my invention. .

In its proferrod embodiment mv 1mproved
apparatus comprises one or more circular cyl-

.fmders, in which operate pistons mtonded to
.move continuously through the circular cyl- |

- 20 inder or cylinders around a common . axis.
These pistons are connected with the rotating

element of the motor from which its power is-

taken,and coacting with the circular cylinders

‘are peculiar means for oontrollmg tho steam_ |
| - - | ing-rings 23" and are fasteéned in place by tie-
‘bolts 24, which preferably pass through the
" plstons, ribs 21, and web 19, as shown best . =
in Figs. '8 and 9. Thoroforo the annular or
1olroular ribs 21 and their attached pistons 23

25 Sl'lpp]V and distribution.

Reference is to be had to tho accompanymg_-
drawmgs, which illustrate as ‘examples two
forms in which my invention may be practi--
cally embodied, in which drawings like char-

30 acters of roforonoo indicate -like parts in tho-

sovoral views, and in which—

‘Figure 1 is an end elevation of the motor, |

shomng the periphery of the rotary part of
the same, the circular cylinders, the steam-
35 supply pipes, and the va,lvo-ohosts Flg 2 18
 a side elevation of the same. Fig. 8 is an ir-

regular section on essentially the lme 3 3 of

Fig. 1. Fig. 4 isan enlarged plan view show-

‘Ing the exhaust-port abutment, and valve of
40 one of the cylinders, this view lllustratmfr the -

valve and abutment chests with their covers
removod to-expose the interior parts. Fig.
-5 is a section on the line 5 5 of Fig. 1, partlv
showing one of the steam-valves a,nd its op-

45 erating device. Tig. 6 is a section on the
" line 6 6 of Fig. 1, showmg ono of the abut-
ments and its oporatmg means. Fw' T 1S a

- sootlon on the line 7 7 of Fig. 4. Fw 1S a
'view showing one of the pistons and illustrat-

50 ing in section the circular rib by which the

same 1is carried and part of the rotating pla,to
‘or wheel of the motor. Fig. 9is a top view
- of the piston, showing it attaohod to 1ts circu-
lar or annular r1b and Flo' 10 is a view cor-

‘having boxes 16 at theirupper ends, in whloh
of the motor, which comprises in addition to
.-tra,tod oonstltuto a whool and this may, if

“desired, be utilized as a band wheel from

‘other desired means are annular I‘le 21. As.

and to the axis around which the rotor re-
volves.
22 at their outer edges, and attached to the

“best in Fig. 3 and one section of each e¢ylin-
der is promded with a block or enlargement

vided with annular flanges 28.
in Fig. 8.) These flanges are spaced from

] respondmcr to Fw' 3, showmga shghtly-modl- 55
"ﬁod form of the 1nvont101:1 - o
Referring first to Figs. 1 to 9, the engineis

mounted on a frame composed of pedosbals 15,

1s fastoned rigidly a shaft 17. On this shaft ,66‘. I
1s revolubly mounted the hub 18 of the rotor .

the hub. a disk-like plate or web 19 and a rim
‘The parts 18, 19, and 20 in the form illus--

which 0 take the power of the motor, or the

‘rotor may be provided with any desired means

for transmitting its motive power. Fastened
to the web 19 of the rotor by tie-bolts or any 7o

here shown, these ribs are three in number,
and they are a,rra,nged concentric to each other

The ribs are formed with T-heads 75
outer edge of each ribis a plston 23. The .,
plstons 23 are provided with suitable pack-

3o

turn with and form virtually a part of the
rotor of the engine. =
Secured on the shaft 17 a,lonﬁ's1do of tho hub
18 of the rotor is a collar 25. From this col-
lar: I'lg’ld spider-arms 26 project, as shown
best in Fig. 1. These spider-arms 26 form
part of the frame of the engine, and they

90
carry the circular or annular cylinders 27.

'As here shown, there are three of these. cyl-

inders, one for each of the ribs 21 and pis-
tons 23.- Said .cylinders are formed of two =
sections flanged and bolted together, as shown 95

27%, which blocks or enlargements engage the
S]_:ndor-arms 26. |
28" (see Figs. 1, 9. and 3) 1ndloato tie-bolts

Cy lmdors are concentric to the center of rovo— o

lutlon of the rotor, and each cvlmdor 1S pro-
- (Shown best

eaoh other a,nd ox:tond oontmuously around'

_ oo - )
which pass throuo*h ‘the spider-arms and =
through the enlargement o, thus rigidly fas-
'tomno‘ the oyhnders 27 to the arms 26. Said

10§
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the engine, forming the equivalents of a stuff-
ing-box. Coacting with said flanges are an-
nular flanges 29, T-shaped in cross-section
and bolted or otherwise secured to the flanoes
28, forming equivalents of glands. In the

annular spaces between the pairs of flanges

28 and 29 the annular ribs 21 are loosely re-
ceived, a steam-tight connection being made
between the flanges 28 and ribs 21 by means
of packing at each side of the ribs between
the flanges, as the drawings illustrate. The
cylinders 27 are also formed with annular
grooves 30, and in these grooves the T-heads
22 of the annular ribs 21 are loosely received.
This forms an essentially steam-tight joint,

and at the same time it allows for the run-

ning movement of the ribs 21 between the
parts 28 and 29 with minimum friction be-
tween the engaging surfaces. - The pistons 23

fit snugly within their respective cylinders,

and, as shown best in Fig. 9, the pistons are

- Tormed on arcs of the circles of their respec-

25

30

35 , .
valves controlling the steam movement

40

45

50

55

60
supply at any desired point.

tive ribs 21, so as to permit effective engage-

ment between the pistons and the cylinder-

‘walls and allow for the free movement of the
pistons continuously through the cylinders.

As shown best in Figs. 1 and 2. the steam
or other motive-fluid main 31 has a branch 32

for each cylinder 27. 33 indicates globe-

valves commanding said branches 32. The
branches of the motive-fluid-supply main31
pass, respectively, to valve-chests 84, which

are carried one by each of the cylinders 27.
As shown best in Figs. 4, 5, and 7, the valve-
chests 34 each carry a slide-valve 35, these

through ports 36 into the cylinders 27. Said

valves are engaged by rocker-arms 37, at-
tached to rock-shafts 88. The shafts 38 ex-

tend through the side walls of the valve-

" chests 34, stufling-boxes 39 being provided to

effect steam-tight connection.

As shown in Figs. 1 and 5, the various rock-
shafts 38 extend radially inward toward the
center of the motor and are provided at their
inner ends with arms 40. These arms are
adapted to be engaged by arc-shaped cams 41,

attached to and turning with the hub 18 of
the rotor.

rock-shafts 38 by means of arms 43, as shown.

Springs 42 are connected with the

>ald springs tend to throw the valves 35 in

one direction, (according to the present em-

bodiment to throw the valves into open posi-

tion,) and the fingers 40 and cams 41 act to

throw the valves in the opposite direction, (in
the present instance to closed position.) It
is clear, therefore, that by properly propor-

tioning the cams 41 said cams may be made

to move to normally throw the slide-valves 85
to closed position, thus cutting off the steam-

Fig. 7 shows one of the valves 35 in closed

position and illustrates the corresponding pis-
ton 23, passing under the port 86. As soon

discharge directly into the atmosphere.

as said piston clears the port the cam 41 should 65

bearranged to ride from under the correspond-
ing finger 40, permitting the corresponding
spring 42 to open the slide-valve 35, so that
steam then passes into the cylinder. The en-
tering steam acts by impact until the cam 41
strikes the finger 40, whereupon the sliding
valve is closed and the expansive action of the
steam begins.,

Adjacent to each valve-chest 34 is an abut-
ment-chest 44, these chests 44 being attached
to or mounted on the cylinders 27, as shown
best in Fig. 1. In each chest 44 is arranged

anabutment45,and these abutmentsareadapt-

ed to slide through ways 46, across the re-
pective cylinders 27, so as to form a wall
against which the pressure of the motive
fluid may be exerted during the time that
said fluid is acting to drive the piston. The
abutments 45 of each cylinder are normally

' held in the active positions indicated by fuil

lines in Kig. 6 and broken linesin Fig. 7, and
they are periodically moved out of the cylin-
ders, as indicated by full lines in Fig. 7, so as
to allow the pistons 23 to pass the abutments

at the end of the power-stroke of each piston.
According to the embodiment of the invention

1 illustrated for the purpose of so operating the

abutments 45 I provide fingers 47, engaging
between rollers 48, suitably mounted on the
abutments. Said fingers 47 are located be-
tween the abutment-chests 44 and are attached
to rock-shafts 49. The rock-shafts 49 pass

| through the side walls of the chests 44, stufl-

ing-boxes 50 being provided, if desired, to
make a steam-tight connection, and said rock-
shafts extend inwardly toward the center of
the engine, as shown in Fig. 1. Each of the
three rock-shafts 49 is provided with an arm
50", and these arms are adapted to be struck
by tappets 51, attached to and rotating with
the hub 18. The shafts 49 are actuated by
springs 52, connected with the shafts by short
arms 53. Sald springs tend to hold the abut-
ments in their inward or active position, as
shown by full lines in Fig. 6 and broken lines
in Fig. 7, and the tappets or cams 51 serve
periodically to move the abutments outward,
the cams or tappets being so placed to bring
about the outward movementof the abutments
the instant that the corresponding pistons ap-
proach the abutments.

54 1ndicates the exhaust-ports from the cyl-
inders 27. These ports are located directly
adjacent to the abutments 45 at the sides op-
posite the steam-ports 36. The exhaust-ports
54, as shown in Figs. 1 to 9, are arranged to
It 1s

obvious, however, that devices of any desired
sort may be employed to conduct the exhaust-
steam or other fluid away from the engine.
The abutments 45 are provided with suitable
packing-strips 55, adapted to engage the T-
heads 22 of the annular ribs 21, so as to ef-
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“fect steam—tlght councctlon W1th these parts.'
“when the abutmcnts are in the1r 1nward or ac-'_

-five position.

- In' the. operation of the engme steam or
5 -other motive fluid is admltted to. the valve-
chests 34 throu gh the main pipe 31 and branch |

~ 10‘inders 27 will act on the’ pistons-23 to impart
' “Upon
~ the beginning of thismovement the automatic |-

~movement-to-the rotor of the: engine...

- operation of the valves and abutments begins

- :and"the action of the: engme becomes normal, -

‘15 the steam acting on the piston contlnuously;f
throughout the rotation of the motor except-
‘ing: for’ the small arc between the exhaust-;

port 54:and. 1nlet-port 36. .. It will thus beseen.

that- the 1mpulse 1mpartcd by the piston.: is;
20 practlcally continuous, and it’ will: therefore 1.
- be apparent that. by: regulating the form: and’_ .
proportlone of the cam 41 the steam:may be;

i tricannular ribs attached to the rotor, a piston

attached.to each.rib, annular cylinders havmg.. N
‘openings- extendmg throughout the same in
‘which openings said ribsare loosely fitted, the
- pistons working within the cylinders, means -
for. mounting | the: cyllndere, means for con- -
‘trolling fluid movement in the cylinders, and =~
-means: for packing: the counectlon betweeu’- S

; -‘_-the ribs and the cylinders.
“Referring to Fig: 10, which shows.a.modi-' |

-eut off atany desired: point, utilizing the ex-

‘pansive action of - the steam. from this: polnti
It is also pointed out that: ]

-r'25 on to the exhaust.
- -by providing. the separate cylinders’ ‘and the!

supply. branches 32 steam may be s‘upphed m-;
dependentlv to the cylinders, operating the en-:

‘gine under all or'any one of the cylinders, as

30 may: bedesired, the valves 33 béing. cmploved

to .control the: steam-supply 1n thls respect. . |

ﬁcatlon of my in Ventlon ‘the shaft 17is formed!
“hollow;, with a transverse d1v1d1ng wall 17°

o 735 therein, producing & steam-supply paseage;-

‘17" and a ‘steam-exhaust: passage 17 -~ With:

-and 33° communicate. .

“ward:and thenceinward, where it is connectedg‘f
Thle:
wall 56 turns with the rotor: of the-engine and,
-incloses: the. ¢ylinders. steam - “ pipes, Valves.,?'

.45 with the shaft 17 by a qtuﬁinw-box 57

o - ~abutments, and; their. operatmg gears. The
- ‘hub 18 of : the rotor is provided.at its cuter.-
side with a: stui’fmg—box 58, as, shown.: .:This |

50

~ for.the cylinders, so that-if‘the motive fluid |
~ .should:leak past the" flanges 28-it-will .be. fe-

-~ . .strained within the-inclosure and eventually
© o -ders. .

~ "motive fluid thus attained. - The modlhcd ar-
'f'raucrement is also: useful in case the: invention.

- . 6o,

~ -~web’19 could be filled’ w1th a coolingfluid, so
- +,as.to reduce:the- temperature around the. cyl-‘ -

I *mders due tc the compressmu thercm In

arrangement forms a steam tlo'ht mclosurei_.-

will equahze with the pressure in the cylin-,
S ‘Upon - this ‘equalization.-of pressures;_
H leakagc will ‘be stopped. and a: saving in the

. . L
. I"‘ - . - . .
L} -.. 8 | .lll . - -

|-the constructlon shown in: Fw‘ 10 the. heads 65
992 of the ribs. 21 are shown with beveled edges
- |'instead of the square edges 1llustrated in the..'
‘other figures of the drawings. .
‘tion allows the steam or other pressure within

|- the cvlmder to force the heads 22* outward,
“pipes 32. ‘This steam will pass through such |

-of the ports 86 as are not covered by their.
valves 35 and in'entering the cylinder or eyl- |-

- Thisconstruc- .

.
‘causing the heads to seat ﬁrmly and prcvent-' DR
ing lcakage at this point.

Havmg thusdescribed the preferred form of

| to secure by Letters Patent, is— .

-my invention, what I claim asnew, and desn*ef S
75
‘1. The:combination of a central shaft a-_'__--, “

rotor mounted thereon, a plurallty of concen--

tric annular ribs attached to.the rotor, a piston

attached to each rib,-annular cylinders having =~
‘openings: extcndmg throughout the same in '
- which openings said ribs are loosely fitted, the =
| pistons working within the cylinders, means:
for mountihg the: cyhnders, and means for
controlhug fluid movement in .the cylinders.

.2: The combination of a central shaft, a

3o

-rotor mounted thereon, a plurality of concen- - '

90

95

3. The combmatlon of a statlouary shaft or

_._movement within the: cylmder

| same,:&

- 15" used as ‘a’ pump. or: compressor, at which | -
" . time the space inclosed by.the wall 56.and the. |

1.

:i*fsald cylinders. = . L . o
- 5. The. comblnatlon of an annular cvlmd er i -

, ;v-*havmg an opening. extendmo' throughout the -
' a:rib fitting loosely in the openingin = -
. the- chmder., a plstonfattached to the rib and -+~

‘working in the cylinder, means for control--
|.ling fluid movement to and from the cylinder, : - =
~and means for formmO* aﬂuld tlﬁ‘ht mclosure.ﬂj_- VT

“for said parts. -~ R o

6. The combmatlon of a rctor an annular_-;,_ S
rib attached thereto, a-piston attached to.the

j-.support a rotor mountéd thercon an: annular_ o
‘rib-attached to the rotor,.a plston attachedto =
,-"-the rib, ‘an annular cyhnder having an open-

[1ng: exteudlug throughout the same in which -
-theése passages supply and-exhaust: plpes 33 |
“The supply-pipes 33°
.+ <lead to the'valve-chest 84; while the exhaust-
__f-_"-'_40 pipes - 83* lead from the exhaust—ports 54:. be-
- fore. described. Fastened to: the web 19 of |
the rotor is an inclosing wall:56,: which is her-
.metically: joined to the web aud passes out-

fob . -
“opening -the rib’ is looselv received, a piston .
operating. within the ‘cylinders, means for .
‘packing the- connection between the rib.and
cylindery an arm rigidly mounted on thesaid-
shaft and fastened: to the cylinder to support-105
“the :same; and .means for. controllmg ﬂu1d e e

4. -The combination of a rotor, a plurahtyi._ R
of pistons in connection therewith, a plurality = -
of* congentric: cylinders throu,c_rh whieh the 110
~'-‘:plstons .are respectively. adapted  to move,
-means for mounting the rotor, means -for = =
‘| mounting the cylinders, and independent op- . .

erative means controllmg ﬂuld movement 11:1_':;.-'- BT

120

‘rib, an annular cylinder having an opening = .
:‘ -cxtendmg around ‘the same, ‘the rib. being .
loosely recewed 1n. the opemncr aud the plston"; R

110 -
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operating within the cylinder, means control-

ling fluid movement to and from the cylinder,
and a hood attached to the rotor and forming

with the rotor a fluid-tight inclosure for the
cylinder.

7. The combination of a central shaft hav-
ing admission and exhaust passages therein, a
rotor arranged to turn around the shaft, an
annular rib attached to the rotor at one side,
a piston carried by said rib, an annular cylin-
der having an opening extending around the
same, sald opening loosely receiving the said

rib and the piston operating within the cylin-

der, means controlling fluid movement to and
from the cylinder, said means communicating
respectively with the admission and exhaust
passages of the shaft, and a hood attached to
the side of the rotor havmﬂ‘ sald rib, the hood
inclosing the cylinder and mcludmo' the shaft
to form a fluid-tight inclosure for the cylinder.

8. In a rotary engine, the combination of a
shaft, a rotating disk or wheel mounted there-
on, an annular rib attached to the side of the
disk and disposed concentrically to the center
of rotation thereof, a piston attached to said
disk, an annular cylmder having an opening
extending around the same into which open-
Ing said rib is loosely fitted, the piston work-
ing 1n the cylinder, packing acting between
the cylinder and rib, and means for control-
ling the admission and exhaust of the motwe
agent.

9. In a rotary engine, the combination of a
shaft, a rotating disk or wheel mounted there-
on, an annular rib attached to the side of the
disk and disposed concentrically to the center
of rotation thereof, a piston attached to said
disk, an annular cylinder having an opening
extending around the same into which open-
ing sald rib is loosely fitted, the piston work-
ing in the cylinder, packing acting between
the cylinder and rib, means for controlling the
admission and exhaust of the motive agent,

| Said means comprising an abutment movable

45

50

55

in and out of the cylinder, the cylinder hav-
ing admission and exhaust ports respectively

at the sides of the abutment, a valve control-

ling the admission-port, and devices for op-

- erating the valve and abutment in unison with

the movement of the ‘piston.

10. Inarotary engine, the combination of a
shaft, a rotating dlsk or Wheel mounted there-

on, a plumhtv of annular ribs attached to the |
| mde of the disk and dlsposéd concentrically

to the center of rotation thereof, a piston
attached to each rib, annular cylmders having
openingsextending contin uously around them
1n which openings the ribs are respectively
fitted, the pistons operating respectively in
the cylinders, and independently operative
means for controlling the admission and ex-
haust of the motive agent to the several cyl-

1nders.

11. Inarotary engine, the combinationof a

806,124

shaft, a rotatable disk or wheel mounted there- 65

on, an annular rib engaging the side of the
disk and disposed concentrically to the axis of
the center of rotation thereof, a piston engag-

ing the outer edge of therib, a tie-bolt extend-.

ing through the piston-rib and disk to hold
said parts rigidly connected, an annular cyl-
inder having an opening extending continu-
ously around the same in which opening the
rib is loosely fitted, the piston working in the
cylinder, means for mounting the cylinder,
and means for controlling the admission and
exhaust of the motive agent.

12. In arotary engine, the combination of a
shaft, a rotating disk or wheel mounted there-
on, an annular rib attached to the side of the
d1sk a piston attached to the outer edge of

the I‘lb an annular cylinder having an open-
ing extendmcr continuously around the sarme,

in which opening the rib is loosely 1‘eceived,
the piston operating inthecylinder, and means
for controlling the movement of the motive
agent in the cylinder, the sald means includ-
ing an abutment movable in and out of the
cylinder, and the abutment having a packing-
strip at its inner edge, said packing-strip be-
Ing arranged to engage with the edge of the
rib which runs in the cylinder.

13. In a rotary engine, the conibination of a
stationary shaft, a rotatmg‘ disk or wheel
mounted thereon, an annular rib attached to
the side of the disk concentrically to the center
of rotation thereof, a piston attached to the
disk, an annular cylmder having an opening
extendmﬁ' continuously around the same into
which opening the rib is loosely received, the
piston working within the eylinder, an a-bul:-
ment arranged to move inand out of the cyl-
inder, an arm engaging the abutment to move
the same, a rock-shaft on which the arm is

mounted, the rock-shaft extending radially of-

the disk, a cam moving with the disk and
adapted pemodlcally to actuate the rock-shaft,
the cylinder having admission and exhaust
ports respectively at the sides of the abut-
ment, a valve controlling the admission-port,
a rocker engaged with the valve, a shaft car-
rying the rocker, said shaft extending radially
of the disk, and a second cam moving with the
disk and adapted to operate the last-named
shaft.

14. In arotary engine, the combination of a
shaft, means for mmdly mounting the same,
a rotating disk or wheel mounted on the sha,ft

| a plura,hty of annular ribs &tt‘ldl d to the 81de

of the disk concentrically to the sha,ft a plu-
rality of annular cylinders having openings
extending around the same in which openings
the ribs are respectively fitted, a piston at-
tached to each rib, the pistons operating in
the cylinders, a spider attached to the shaft

and sustaining the cylinders, an abutment ar-
ranged to move in and out of each cylinder,
| means for operating the abutment, the cylin-
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der havmg admlssmn and exhaust ports on_ | In tesmmony whereofI havesigned myname
opposite sides of the abutment, a valve-chest to this specification in the presence of two sub-
surrounding each admission-port, a motive- serlbmg witnesses.

- fluid conneetlon leading to each valve-chest, | =~ JOHN MA(:EE ELLSWORTH
5 a valve in each valve-chest coacting with the | Wltnesses. :

adm1ssmn-pert and means fer operatmcr sald o Davip ‘M. UPDIKE
Valves. B AL A (A - Isasc B OWENS.
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