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Unrrep States Patent Orpice. |

CALVIN F. MOSS AND SAMUEL A. INBODEN, OF LERPER, MISSOURL [}

© ROTARY ENGINE. .

~ Application fled February 8,1900, Serial No,4,639, (o model.

1o all whom it ey Concerm: . -

Be it known that we, CALVIN F. Moss and
SAMUEL A. IMBODEN, citizens of the |
States, residing at Leeper, in the county of .
Wayne and State of Missouri, have invented |
a certain new and useful Rotary Engine, of
which the following is a specification, refer-
ence being had therein to the accompanying |

ST e s TR set into or mounted upon suitable walls or |
brickwork 5. This axle is hollow as to both .~ - |
of its ‘end ‘portions, being provided with a - L

drawings.

This invention relates to. _stéa-_m_f-engine's of |
the class known as “‘rotary,” and is designed

to be operated by expansion.

~ The object of the present invention is to-
provide a revolving cylinder which surrounds
a statlonary piston and to mount the piston
upon a stationary shaft having its end por-
‘tions hollow, one end of the shaft forming the .
Steam-supply and the opposite end the ex- ; which p
Lhe cylinder carries a plurality.of
wings, which slide in and out in radial paths
with relation to the stationary axle and -
which are controlled by their engagement
with the stationary piston. The cylinder is |
provided with a rim and spokes rigidly con-
| said abutment dividing _ _ R
cylinderinto expansion and exhaust portions, .- |

haust.

nected thereto, which rim is adapted to re-
celve a driving-belt, by means of which the

point,

- Other detailed objects and advantages of
the invention will be fully set forth in the
course of the ensuing description. =~
. The invention consists in-a rotary steam- -
engine embodying certain novel features and :
details of construction and arrangem ent .of |
parts, as hereinafter fully desecribed, illus-
trated in the drawings, and incorporated in | s

o |tended to relieve back pressure by allowing .|
the steam within the cylinder to pass intothe .~ N
| passage 12 and thence into the exhaust-pas-.

the elaims.

In the accompanying drawings, Figure'l is -

~ a vertical section through the improved en-
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.SO

gine, taken centrally of and in‘line with the '
stationary shaft. Fig. 2 is a central vertical .

section taken transversely of the stationary

axle.” Fig. 31is a detail section on the line |

Ing saddles which rest on the periphery of

- the piston. Fig. 5 is a detail perspective
view of the self-adjusting abutment, sho wing
~ also the follower-plate therefor. -

corresponding

the Umted ‘the drawings.

ing cylinder 2.

at the periphery of |
of the abutment, hereinafter described, the
the interior of the

power may be transmitted to any desired

stood by referring to Fig. 2. = e TR
~T'he cylinder 2 completely incloses the pis- " .~
_ | > | ton and is arranged eccentrically thereto, as - -
3 3of Fig. 2. - Fig. 4is a detail perspective clearly shown in Figs. 1 and 2. The eylinder
view of one of the pisten-wings with one of '

the side bars and its packing-segments re-
moved, showing also one of the self-adjust-

- The engine coﬁfemp_lated in this inﬁeﬁtﬂior_i

SPECIFICATION forming part of Letters Patent No. 658,190, dated September 18,1000, O
1 :Siimilar nu merals of -14e'fere'neé demgua,te |
parts in the several figures of - .

comprises a stationary piston 1 and a revolv- s

_ , The piston 1is mounted upon
‘a stationary axle 3, which is supported at its

opposite ends in pillow blocks or bearings 4,

8, to enable a

The supply-passage, 6 bénds about centrally

6o |

longitudinal bore 6 in one end, constituting -~
the steam-supply passage, and having at its =~
opposite end a longitudinal bore 7, forming 55 . -
the exhaust-passage, the bore 7 being inter-
nally threaded at its extremity, as shown at |
pipe to be coupled thereto, R

ipe may lead to a suitable condenser.
of the piston at the point 8 and is then ex-- " - '}
‘tended to the periphery of the piston to form - o

a radial passage 9. This passage 90 pens out -

as will hereinafter appear. o

- The exhaust-passage 7 after rea,_chiﬁg bhe T
central portion of the piston 1 bends at the

the cylinder on one side .: SO

point 10 and then extends radially, as shown =

{ at 11 in dotted lines in Fig. 2, where it com-
municates with a curved or segmental pas-
sage 12, located near the periphery of the pis-
ton and extending parallel to the outer sur--
face thereof. Leading outward from the pas- -

sage 12 are several ports 13, which are in- .

4 . |

of which the power derived from the engine

sage In a manner that will be readily under- -

Is provided with spokes 14, upon the outer o
ends of which is mounted a rim 15, whichis = = .
carried around by the cylinder and which is - =
adapted to receive a driving-belt by means - .
100 .

may be belted off to any desired point. The -

| inner surface of the cylinder 2 and. the pe-

a
= . L 4




- gurface of the

B

15

e

“the piston, .
abutment-sections are thus locked to the fol-
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‘to the piston and

follower-plate and the abutment-sections be-

ed, they are free to slide lon gitudinally upon
the rib 21 for adjusting themselvesto thecyl- | vided with

inder.

within a cylindrical recess 26 in ‘the piston |

‘the follower-plate with the effect that the lat-
ter, together with the -ab ntment, is urged-out-:

which are received in openings in a pair ol
“oppositely-located segmental shoes 36, adapt- |

, _ . - 858,190

riphery of the piston 1 approach each other
nearest at the top of the engine, and at this

point there is placed a self-adjusting abut-

ment 16, the said abutment being attached
bearing against the same,
forming a steam-tight joint with the inner
cylinder.
comprises a pair of sections 17, which are
transversely divided on a zigzag line 13, by
means of which they may slide together or
away from each other, so as to accurately ad- -

just themselves to theinner surfaceand side :
‘walls of the ¢ylinder, each of the sections be-
ing provided with a right-angular flange 19, | sl
extending a short distance along and against | outward by the plate 33,
one of the side walls of thecylinder. ‘Thesec-:
tions 17 are also provided 1n their inner sur- |

faces with dovetailed grooves 20, which are
adapted to receive a correspondingly-shaped .
guide-rib

ing seated in a recess 23 in the periphery of |
as shown in Fig. 2. While the:

lower-plate and di splacementthereof prevent-:

v

The follower-plate 21 is provided on its in- |
ner side with a round or disk-shaped head 24, |
connected with the follower - plate by a re-;
Juced shank or neck 25. This head 24 fits |

iinmediately underthe abutmentandis adapt- |
ed to slide up and down therein. Byprovid-
ing the reduced neck

the follower-plate by

i

passage 9, as shown in Fig. 2. The pressure |
of the steam is thus brought to bear behind l

wardtoward the inner surfaceof the cylinder,
thus maintaining a tight joint and prevent- :
ing the steam on the expansion side from get-
ting to the opposite or exhaustside. A small:
ventilating-passage 30 leads from the base-of
the recess 26 to the exhaust-passage 12, s04as :
to allow any steamor water of condensation
which gets beneath the head 24 to escape.

The eylinder 2 is provided ab intervals with
outward radially-extending chambered ofi- |
sets 31, in which slide a corresponding series
or piston-wings 32. Each of said ‘wings s
constructed as shown in-detail in Fig. 4,:and
comprises a body portion 33, against which |
the steam acts by expansion, and side ‘bars’
34.
the wingand are provided at ‘theirinner ends -
with inwardly-extending pins

rrm—a

ed to traverse annular gaide grooves 0T Ways |
37 in the opposite sides of the piston. As
the grooves or ways 57 are ecceentric to the
inner surface of the cylinder as the cylinder

' 1*0‘t-a,-t_es around the piston,

is placed.a V-shaped follo wer-plate 38.
side of the plate 38 are arranged packing-sec-
tions 39, the sections being divided in a man-
‘ner similar to the abutment-sections 17, so
that they may have a free relative movement;
thereby enabling

The abutment 16 )

tity of steam, which is
passage 40, communicating
of ‘the cylinder and opening Inte
91 on a follower-plate 22, both the

1 38.
are forced outward t0 obtain a close steam-
| tight fit with the grooves
| bars 34 move, and

or shank 25anannular i

steam-space 27 is obtained and ‘steam is:ad-|
itted thereto beneath ‘
a small passage 28, leading from the steam- :

The side bars are of igreater length than |

or studs 99, ]
of |

k said shoes act to
move the wings 32 in and out witheut permit-
ting the steam to pass by said wings.

 Each of the side bars 34 18 hollowed out on
three of its sides, as shown at the left hand of
Fig. 4, and within sald hollowed-out portion

them to .adjust themselves
to the grooves in the cylinder in which the
side bars slide. The sections 39 are forced

| and the latter is im-
pelled outward by the action of asmall quan-

with the interior
the cut-ont
portion of the side bar 34 be hind the plate
' In this manner the packing-sections 39

in which the side
this prevents the steam

from escaping-around the sides of the piston-

The inner edge of each wing 1s pro-

'-w;i'rznigs,. |
a half-cylindrical seat 41 for the

| reception of the rock-pin 42 of a saddle 43,
which fits-closelyagainst the periphery of the

piston 1. The saddle 43 is divided into sec-

tions which have a relative sliding movement.

upon ‘eachother and the rock-pin 42, whereby

they are enabled to:adjust themselves to the
surfaceof ‘the piston. _
| the saddle and the inner -edge of the piston-

The opposing faces of

wing are reversely chamfered or beveled, -as

shown at 44 in Fig. 2, 1n order that the sad-
dle may freely rock upon Its fulerum and

maintain a close contact with the piston.
 The piston is provided in 1ts opposite sides

with annular grooves 45, in which:are placed

packing-rings 46.
erably split on an oblique line, as shown atb
47, so that they will crowd upon each other

Eachof said wingsis pref-

and maintain aclose contact betwe en the side

walls of the piston and the cylinder. The

end or hub portions 48-of the cylinder are in-
ternally recessed, as shown at 49, to receive

bearing-sleeves.50, which are preferably made
in sections, and each section pressed 1 nward

1 by m'e'a;ns*offse‘tfswews-m_, 50 as to bear closely
y axle 3 and form an ef-

against the stationar .
ficient bearing for the cylinder. ‘Oil-passages
52 lead through the pillow-blocks 4 and sta-

‘ﬁ’@‘ﬂﬂﬂ? ‘axle 3 to the inner gurfaces -of the

bearing-sleeves 50 for keeping the ‘bearings

ing-ring 53 similar to that, 4, “hereinabove

admitted through &
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properly lubricated. At the outerend of each
bearing-sleeve 50is arranged a-divid ed pack-

(25

described, for preventing oil from escaping

atthe ends of the hub portions of the cylin der.
Connected with the supply end of the sta-
tionary hollow shaft is a valve-casing 54, in
which is arranged a valve 55 for eontrolling

thesupply of ‘steam to the:en gine, satd valve-

casing being equipped with a'steam-chest 56.
Any suitable valve mechanism may be em-

I30




- ployed for admitting steam to the cylinder
and cutting off the supply at the proper in-
The stationary piston may be cham-
bered out at one or more places, as shown at.
07, to receive water of condensation, and
passages 53 may be provided leading there-

tervals.

from to the exhaust-passages 11 for permit-

~ tingthe escape of such water of condensation.

- IO

- and adjacent wing to impart rotary motion

 about two-thirds of the cylinder the steam |

20

In operation the steam enters the cylinder

th-rough the supply-passage 6 9 just at one

side of the self-adjusting abutment 16, where
it acts by expansion between the abutment

to the cylinder and the rim carried thereby.
After traveling a certain distance the steam
Is cub off to allow the.next wing to pass, after
wirich steam is again admitted behind the fol-
lowing wing, and so on. After traversing

exhausts into the passage 11 and passes out-
ward to the condenser. Any

which would exert a back pressure escapes

- through the ports 13.in the segmental pas-

25

sage 12, and is thus led to the main exhaust-
passage 11 and outward in a manner that will

be readily understood. It will be seen that .

care has been taken to provide suitable self-
adjusting packing devices at the various
points where the steam is apt to escape or in-

- terfere with the free movement of the cylin-

35

der, thereby adding greatly to the value of
the improvements herein disclosed.
We do not desire to be limited to the exact

-details of construction and arran gement here-

1nabove set forth, but reserve,the right to

40

change, modify, or vary the counstruction

within the scope of this invention.

Having thus described the inVen’tion,' what

1s claimed as new is— S
1. The combination with a piston and axle,

- of a cylinder surrounding the piston, sliding

45

- 4. The combination with a -Sta,_tll':ona,rjf pi.S-f_

wings, and a self-adj usting saddle carried by
each wing, substantially as described.

2. The combination with a stationary piS-_

ton and axle, of a rotary cylinder surround-
ing the piston, wings carried by the cylinder

~and controlled in their movement by the pis-
- ton, and a self-adjusting saddle carried by |
50

each wingand bearin g against the piston, sub-
stantially as deseribed. =~~~ =
3. The combination with a stationary pis-

ton and axle, of a rotary cylinder surround-.

Ing the same, wings carried by the cylinder

and controlled in their movement by the pis-

ton, and a saddle having a rocking engage-

ment with each wing, substantially as'and for

the purpose specified.

ton and axle, of a rotary cylinder surround-

- Ing the same, a wing carried by the cylinder
~and controlled by the piston and provided in

stantially as specified.

its inner edge with a semieylindrical seat, a
saddle carried by the wing, and a rock-pin in-

terposed between the saddle and wing, sub-

_ steam which
may lie in advance of the piston-wings and

6. The cmnbinatidﬂ" with‘_a statlotlalypls

| ton and axle, of a rotary cylinder surround-. R
ing the same, a wing carried by the cylin-
der and controlled by the piston; and a self- 70+
adjusting saddle carried by the wing and = -
bearing against the piston and com prising
relatively-movable sections, substantially as ~ -
ton and axle, of a rotary eylinder surround- =~ =~ . |
ing the same, a wing carried by the cylinder =0 -

and controlled by the piston, side barson'the

wingmovingin ways in the cylinder, andrela- - . .
tively - movable packi ng-sections connected:
with each of the side bars, substantially as de-

scribed.

7. The combination with a stationary pis-
ton and axle, of a rotary cylinder surround-
ing the same, a wing carried by the cylinder
and controlled by the piston, side barsonthe = -
wing movable in ways in the cylinder,and
movable and self-adjusting packing-sections =~ .
on each of the side bars, substantially asde- '
‘seribed. | | L

gq_’*ﬁ i | -

8. The combination With'.a_sta,bibnafjf plS- PR

ton and axle, of a rotary cylinder surround- = -
ing the same, a wing carried by the eylinder, . '
side bars on the wing connected to the pis-

ton, relatively-movable packing-sections on

stantially as described.

9. The combination with a stationary pis-

ton and axle, of a rotary cylinder surround-
ing the same, a wing carried by the cylinder,

100 . .

bars onthe wing engaging the piston and each o

provided with a steam-passage, relatively-

movable packing-sections on each side bar,
and a steam-actuated follower-plate arranged
‘behind the packing-sections and in front of
| thesteam-passage,substantially as described. -
- 10, The combination with a stationary pis-
ton and axle, of a rotary cylinder surround-
‘ing the same and carrying wings, an abut-

ment seated in the piston and bearing against -

able sections, and a follower-plate arranged

the,cylinder and comprising relatively-mov-

behind said sections, substantially as de-. B

scribed.

11. The combination with a "Stati'qnary _pis'-

ton and axle, of a cylinder surrounding the

same and carrying wings, an abutment seated .

in a recess in the piston and bearing against

the cylinder and comprising relatively-mov-
‘able sections grooved on their inner faces, - L
and a follower-plate provided with a guide- o
rib, substantially asand for the purpose speci- T
fied. . o

~12.. The combination with a stationary pis-

ton,of arotary cylindersurrounding the same,

125

‘a movable abutment seated in the piston and

comprising relatively-movable sections hav-

and a follower-plate provided with a dove-

‘Ing dovetailed grooves in their inner surfaces,
130 .

tailed rib, substantially as and for the pur-.

pose specified. --

13. The combination with a stationary -pis-_

o. The combination with _&'Sta,tiona,i?y .pis-;l ton and a rotary cylinder surrounding the '

each side bar, and a steam-actuated follower- = |
Pplate for pressing the sections outward, sub-

ws
o’
rry - |

120 .
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same, of a movable abatment seated in a re- |
closed segmental exhaust-passage extending

cess in the piston,a follower-plate behind the
abutment, a steam-chamber under the fol- |
lower-plate and a steam-supply passage com-

a8 described. | |
 14. The combination with a stationary pis-
" ton,of a rotary cylindersurrounding thesame,

IO

 follower-plate and arranged in a recess form- |

20

a movable abutment connected with the pis-
ton, a follower-plate behind the abutment, a
head connected by a reduced neck with the

ing a steam-chamber, and asteam-supply pas-
sage communicating with said steam-cham-
ber, substantially as described. |

‘municating with said chamber, substantially -

e il . FT T T S N TR L. &

" 15. The-combination with a stationary pis-
ton,of arotary cylinder surrounding the same,

piston,

a follower-plate behind the abutment, |

a movable abutment seated in arecess in the ;

i

2 head connected with said plateand arranged |
in a recess in the piston, a steam-inlet pas-
sage leading thereto, and an-exhaust-passage
leading therefrom, substantially as described.

16. The combination with arotary eylinder, |

H
L
]
L

| and piston, of
the |
cling the axle, sectional cylin drical bearing-
sleeves interposed between the hub portions
and the axle, adjusting - screws passing

of a stationary pis_ton _-pfr'oivided with an in-

parallel with the periphery of the piston at
one side and having one or more ports lead-

ing therefrom to the chamber within the cyl-
! inder, substantially as described.

17. The combination with a stationary axle
a rotary cylinder surrounding

piston and having hub portions eéncir-

25
30

35

through the huband pressingagainst the sec- '

tional bearing-sleeves, and oil-passages lead-

ing to the innersurfacesof said sleeves, sub-

stantially as described.

In testimony whereof we affix our signa-

tures in presence of two witnesses.

CALVIN F. MOSS.

SAMUEL A. IMBODEN.

Witnesses: S '
HENRY N. NICHOLS,
K. H. TAIRCHILD.
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