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" To all whom it 10 COTCECTTL!

Be it known that I, VICTOR FILTEAU of the
“city of Montreal, Provmee of Quebec, Canada
have invented eertam new and usefuI Im—'
provements in Rotary Engines: and Ido here—.
by declare that the followmﬂ' is a full clear :

~and exact descuptlon of the same.

1O

_ Theobjectof myinvention,g enemlly speak-'
- ing, is to provide a more SIIIlple less expen-
sive, and more efficient engine than ha,s beeni

known heretofore..

My invention has for 1ts obJeet par tmulal ly'

to provide an engine that will have the steam

acting upon the piston ‘thereof with equal
-1eve1a0*e throughont applotlmately its com-
plete eyelo or . stloke the steam-pressure at;
~the same time to be ad@pted to act only upon

the piston with abutment upon all the inte-

20

~ rated from the surface. of the shaft which |
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~annular chamber and having a portion cut
away to accommodate the plston in1ts revolu-
‘tion.
the portion thereof that intersects the annu-
lar chamber milled away on the periphractic
line of 2a1d chmnbel Whll(—? the surface of the

50

‘nular chamber.
this chamber, and I form an abutment-cham-
ber in eommumcatlon with the after face of
the piston during approximately the com-
plete stroke Lhereof whatever may be the di-

rior faces of the piston-chamber without in
any wayor at any time exerting what isknown

as ‘‘side load” upon the. qhaft and which is

‘soevident in and detrimental to the eﬂleleney'

of rotary engines in general.
The invention may be said, broadlj sneak-

_mg, to consist in constructmn' a rotary engine

with the interior of the eylmdel thereof sepa-

passes therethrough, thus constituting an an-
The piston revolves within

rection of its revolution.

More specifically spedkm%, m3 1mp1oved_
engine comprises an annular chamber formed
by a cylinder havingits ends closed and bored

to allow the shaft to extend therethrough and

a divided stationary sleeve inclosing the por-

tion of the surface of said shaft within. the
cylinder, except for a small portion to which
the piston is rigidly connected, the piston
completely bisecting said annular chamber. |

Within the casing of the engine I form an

abutment - chamber by mounting a rotary
sleeve therein in a position to mterseet said

I locate a core within this sleeve, with

. core amd the mteuor of that. pmmon of the

‘ber;

- tional view taken on line 9, Fi

casing inclosing said rotary sleeve are cor-
'respondmﬂ'ly grooved from one milled edge
-of said corée around said core and the mterlor
of the casing to a point a distance from the
other mllled edge slwhtly oreater than the

width of the opening in smd rotary sleeve,

‘means being provided to cause the sleeve to
rotate in unison with the revolution of the
piston, a steam-cusliion being adapted to act
as a countervailing pressure upon said rotary
sleeve to that exerted upon the opposite side
thereof ] by the steam-pressure either direct or

in expansion, a novel automatic exhaust-con-

trol, an automatically-variable cut-off com-
-bmed reversing-gear and throttile, and novel
~means for packing the various pomts requir-
‘ing it'also are embodied for full comprehen-
sion whereof and of my invention in its en-
tirety reference must be had to the accom--
‘panyingdrawings,forming a part of thisspeci-
fication, in. whwh like symbols mdlcate the-
| same palts and wherein—
Figure 1 is a complete vertical sectlonaI,
view of
- Fig. 2, a transverse. vertical sectional view

my: engine, taken on an axial plane;

55

6o o

taken on line 2, Eln' 1, and illustrating par-

ticularly the exhaust port and its controlhnn*-.
3, a detall view illustrating in
plan view the operative connection between

valve; Fig.

the governor-valve and its actuating-gear;
Ifig
of . one of my 1mpwved peripheral packing-

rings; Fig. 5, a transverse vertical sectional
iew of the enﬂ*me taken on line 5 5, Fig. 1,

4 an enlmned transverse sectlonal view

30.

and 1llustratmﬂ the parts in p031t1011 to first

admit steam to the annular cylindrical cham-
Fig. 6, a similar view, but illustrating
the parts in position to cut off the steam when
the engine works undermaximumload. Fig.7

18 also a similar view, but illustrating in full

lines and dotted lmes respectively, the parts
in the positions they assume at the commen_e-

ment and completion of the interval that I

~designate the ‘““dead-point” in the cycleof the

revolution of the piston. Fig. 8 is a similar

view, but taken on line 8 8, Iuﬂ' 1, and illus-
tratlnﬂ' the combined thmtble Valve and re-
versing-gear, the steam-chest, the automatic
cut-off valve and governor- Va,lve, and the
Fw‘ 9 18 a horizontal sec-
g. 1, and illus-

steam - cushion.
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~piston is in the form of a bar 60 of a length
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trating my improved combined throttle and
reversing-gear. Irfig. 10 18 a transverse ver-
tical sectlonal view leokmﬂ' toward the inte-
rior of the engine, taken on line 10 10, I'ig. 1,
and illustr etmw the pinion and gear- toothed
surface of the 10ta1y abutment. Fig. llisa
similar view, but looking in the eppOSIte di-
rection and 1lltlstrat1nﬂ‘ the interior of the
caps that inclose the stea,m chest and adja-
cent end of the rotary abutment; and Kig. 12
is a detail elevation, partly in section, of the
front side of the plsten as’it travels ahead
The direction of going ahead of the engine
is indicated by pleln arrows, and the direc-
tion of flow of the steam 1s mdleeted by feath-
ered arrows.

The casing of my Improved enn*me is of ft'

form to present a main chamber 5 “and an ad-
joining subchamber 6, both extending from

end to end of the (,asmg, the ends of the main |
chamber being closed by heads 7 72, cast in

one with the casing and perforated to allow
a shaft 8 to et:tend therethrough. A pinion

45 is mounted rigidly upon eaeh end of the

shaft outside of the casing, and between said
pinions and the faces of the eylinder-heads I
locate a pair of cups 150 and 151, with their
rims in steam-tight contact with the cylinder-

“heads, the ed]cteent portions of the cylinder-
heads and said rims being gleund to from.
These pinions and
said cups 150 and 151 are inclosed by caps
1espe(,twely |
a steam- chest and an exhaust- chember as the
engine revolves ahead, while said caps have

said steam-tight joint.

66 and 46, said cups constituting

bearmn'—sleeves 67 for the shaft cast in one
thelemth The steam-chest incloses a port

64, leading into one end of the cylinder of the-

engine, and the exhaust-chamber incloses a

port 110, leading to the opposite end of the
- eylinder.

mentioned is to actuate a rotar y ebntment 10
be presently described. |

The funetwn of the pinions just

- The casing is transversely dwlded mte two
parts, Wthh are secured together by a series
of screw-Dbolts 9, taking throue‘]l ﬂenwes
formed upon the ad;]ommfr edges theleof
VWithin each half of the main chamber 5
and concentrically thereof a sleeve length 10

is cast, the two lengths conjointly inclosing

the complete surface of the portion of the
shaft within the cylinder (except for a small
space midway of the length of said cylinder)

~and forming a partition “that establishes bé-
55

tween 1t and the inside face of said main
chamber 5 an annular chamber 11, constitut-
ing the cylinder of the engine. The space
between the ends of the sleeve portions 101s
filled up by the edge of a disk 12, mounted

rigidly upon the sheft and having a piston 13,
rigidly carried thereby and completely bi-

secting the said annular cylinder 11. The
and breadth to present a steam-bearing sur-
face equal and conforming to the transverse
area of said annular ehember 11 and of a

" thickness sufficient to accommodate a series |

of paekmﬂ' -strips. This piston is founed in-
tegrally with the periphery of the sald disk
12, and one side thereof is of convex form,

as at 61, and this disk is in turn secured rig-

idly to the shaft by means of a hub 62,'

weighted, as at 63, on the side thereof oppo-
site to that at whmh the piston is mounted
in order to counterbalance said piston, the
portions of the weighted part of said hub on
each side of the disk Dbeing preferably of
conical form to enable an extended connec-

tion therebetween and the shaft to be effect-

ed without weakening the connection be-
tween the sleeve portion 10 and the cylinder
and at the same time enable the material of

70

75

30

the cylinder-heads to be of sufficient thick-

ness to allow the before-mentioned steam

supply and exhaust ports 64 end 110, respec-

tively, to be cut.
A steam-tight Jomt is ef["e(,ted b(,tweell the
edges of the pleton and the peripheral wall

of the chamber 11, the interior faces of the
cylinder-heads 7 7_"‘*---' and the sleeve lengths
10 by means of a packin n'-stup 52, embedded-
pl%ton and a
pair of rectangular etups 53, embedded in
the ends and Jadml inner. edfre of the pis-

in the radial outer edge of the

ton. These strips are eeused to bear, re-

lar chamber by means of a series of expansile

coiled spunﬂ's 54, located in a series of sock-

ets 55 in the pleten edges . and beelmfr out- -
100

wardly upon said strlps |
A steam-tight joint is estabhshed between

the abutting edfre of each sleeve portion and

90

05

":Spectu*e]y upon the four walls of the annu-

the disk by a metalhe ring 14 in a recess 15,

having a series of axial borings or sockets
16,in which aseries of expansile coiled Springs

extending completely around said edge and

105 ) '_:

17 are located and bear outwardly upon the

adjaeent face of the said ring 14 and cause it

in turn to becw upon the ed,]eeent side of the.
disk. |

The ends of the subchamber 6 are open on

‘the vertical plane of the cylinder-heads 7 7¢,

IXO

and said ends communicate with the interior

| of a pair of flanged caps 18 and 19, bolted,

respeetwel} , 1O ﬂenﬂee 20, cast 1n one Wlth

115

the casing, these caps bemfr equal in depth

to about one-fourth the dIStdnC& between the
cylinder - heads in order to accommodate
steam-cushions and said before-mentioned

pinions 45, and at the same time provide ex-

tended beaunfrs for the ends of the rotary
abutment to be p1 esently described.
terior of the por tion of the casing inclosingthe

subchamber 6 iscircumfer entmlly or ooved as.

at 95, from the annular chamber 11 for about
two-thirds of the length of the eueumfelen-
tial line of said subchembel |

A sleeve 21, corresponding. epplommately

in diameterto tha.t of thesubchamber,extends

therethrough and into the caps 13 ‘and 19,
and the ends thereof extend in close pxomm-
ity to the ends of the caps. Steam-tlight re-
lation between said ends of the s'eeve and

'cepe is effected by means of a pfm of pack-

Thein-
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ing. rlnﬂ‘s 22, eouespondlnﬂ' in dlametel and

radial thlekness to the sleeve and set in an-
nular recesses 23 in the interior of the ends of
the caps, these rings being caused to bear upon
the ends of the eleeve by a series of expansile
coiled springs 24, located in a series of borings
or sockets 25, extendmo* amally from said an-
nularreeessee 23. The sleeve 21isformed with
an opening 1, extending thefull length of the
space between the eyhndel -heads 7 7"' and of a
width to allow the piston to pass therethrough
with its edges in close proximity to but out
of fuctlenal contact with the edges thereof
during the revolu tion of the plston as will be
presently shown. The circumference of this
sleeve, adjacent to each end ther eof, is gear-
toothed, as at 30, to intermesh with the be-
fore-mentioned pinion 45, with which said

gear-toothed portion corr espends in ¢ircums-
_ferenee
the 1nte1101 of this sleeve 21 and has a cir-
cumierential groove 96 mldway of its length

- A core extends from end to end of

"&nd extendmﬂ‘ like the before- mentloued

30

35

40

- nular eylindri

and 37.

groove 95 from ‘Lhe annular chamber 11 to a

pemt on a radial line with the end of said
- This core is constructed of a pair
~of core portions, secured by bolts 35 umdly_z-
t0 the end of eachof the caps 18 and 19, each
core portion being divided into two piéces 36
“The outer ends of the pieces 36 are
formed 130 plesent circular shoulders 38, tak-
~1ng into recesses in the ends of the caps, and |
| -Lhe ends of the pieces 37 that adjoin the pieces |
36 arecircumferentially recessed toaccommo-

groove 99.

date packing-rings carried by the interior of
thesleeve 21.

ries of sockets 42 formed therein to receive

and localize a series of expansile coiled springs .

43, while a ring 44, preterably of cast-iron,

11es inter medlete said springs and the face of
the edgaeent core-pieces 36. I'he diameter of
the core-pieces 36 exceeds that of the pieces
37, and the sleeve is cored out adjacent to its
ends to accommodate the packing-rings. 44
and the greater diameter of pieces 36, and at

the same time to provide a shoulder to assist
the bolts 41 in affording an abutment for the

springs 43. The core - pieces 37 have the
lower portions thereof that intersect the an-

at 50, on the periphractic line of said cham-

~ ber and on a line in the vertical plane of Lhe

55
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interior of the eylinder-heads 7 7¢.

- The steam is supplied to and e\:heusted_
- from the eylinder 11 and the supply and ex-
~ haust automatically controlled as follows:

The steam is fed to the steam- ehest through

a pipe 68 and thence passes through the port |

04 to the cylinder 11. An eutomable cut-off

for said port 64 consists of a flanged valva- |
lar disk 69, castin one with a ehort sleeve 77,

mounted upon the shaft and connected there-
to to rotate therewith, but free to slide ax-
ially thereof, by a slot 70 in said sleeve and a
pin 71, carried rigidly by said shaftin a posi-

| tlon to engago Smd slot.

‘said port 64.

These packing-rings each econ-
sists of a flanged ring 40, seeured by bolts 41
to the 1nter1er of the sleeve and having a se-'[

dle 87 by a set-screw 93.
are each pivotally connected to one of said

cal chamber 11 milled away, as

in close proximity to the eylinder-head 7, 1n
which it is countersunk, and has a series of
openings 72, 73, 74, and 75 of different areas,

adapted to conseeutwely communicate with
These openings extend, with in-

tervals of connecting. bridge - pieces 7°, for
about one-half the euenmferenee of Sald

flanged disk.
por table engines aeeordmﬂ* to my invention

tain circumstances, with none othel than the
main port 72, will be found sufficient, as will

be clearly pomted out hereinafter. -~
In constructing engines according to my
invention for general purposes and adepted-

for use either as a stationary or a portable en-

gine I provide means for automatically con-
'tmllmﬂ' the amount of steam or other motive
fluid employed in order to maintain uniform -
Thisau--. =
tomatic controller or governor consists of a . -
| segmental valve-plate 78, having ports 82, and
a-series of -valvalar ,brldﬂ'e portwns"}’Q 80,

velocity with a varying resistance.

Th IS- dlek 1S located

In constructing marine or other

75

-a cut-off of thls constr uetlon or, under cer-

8o

and 81 of ehﬂ*htly-wreater area than the ports

with a short sleeve 83,0ffset,asat 84, tofitover

agonal slot 85.

epmdle 37 extends within this boring and has

73, 74, and 75, respectively. .This plate 73 1is R
t-sea,ted upon the disk 69- emd formed in one .
the sleeve 77 and the Sh&ft and ha,vmﬂ* adi- .
The shaft is bored 10]1‘3‘11111-
,-dumlly from the ed,]eeent end thereof te a
-point about in a line with the cut-off, and a AP
oo. .3
‘its inner end offset, as at 88, to exterid through

an axial slot 89 in the eha,ft and takeinto the

diagonal slot 85in the sleeve 83,and astuffing- -~ o
A-collar |}
g |

bo*{ 90 closes the end of the shaft

91, having two pairs of lugs 92, arranged di-
'-ametmea,lly opposite to one anothel, 18 se-

cured rigidly upon the outer end of the spin- .

pairs of lugs, and the other ends thereof are

pivotally eonnected to a pair of governor-

balls 95, which are in turn pivotally con-

nected by a pair of rods 96 to the Iugs 97 of
a collar 98 similar to the collar 91, but rigidly
mounted upon the shaft, while an expansile
colled spring 99 eneueles the spindle 87 and

A pair of rods 94 -

(IO

I1s

bears between the eollar 91 e,nd the Stufﬁnﬂ'-_ |

1 box 90.
In erdel to allow the levulcu plete 72:» to

have perfect freedom of movement over its

:seat 69, I form a recess 92 on the outer face

of ea(,h bridge-piece of the disk, and pro-
vide each bmdrre -plece of the valvular plate

7S with a small perforation, thus causing a
steam-cushion tobe formed behind the br 1dﬂe-

pieces of the valvular plate 78 whether they

120

T25

bear over the bridge-piece of said flanged disk

09 or over the faee of the cylinder “head.
The exhaust-port 100 from the eylinder is,
as before mentioned, cut through the pmtlen

130

of the ejlmder-lleed 7 inelosed by the ex-

haust-chamber cylinder-head 72, similarly to
the steam-supply port 64 and effects a com-

munication between the annular eylindrical
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chamber 11 and said exhaust-chamber. The |
cup, as before mentioned, constitutes the ex-
haunst-chamber, and the cap 46, like the cap

66, is formed with a Dbearing-sleeve for the
shaft. . | o |
- In order to prevent the escape of steam
from the eylinder to the shaft-bearings, I re-
cess the inside faces of the ends of the caps

66 and 46, as at 160, to accommodate circular

shoulders 161, formed upon the outer faces of

the pinions 45, while circular recesses 162,
concentric of the recesses 160, accommodate

the packing-rings. FEach of these packing-
rings consists of an intact ring 163, fitting
closely in each of said recesses 162 and held

byaseries of coiled springs 164¢. A segmental

20

- which is recessed to accommodate it.
plate is of a circumferential length to com-.

valve-plate 101, formed in one with a short

sleeve 102, is secured rigidly through said
~ sleeve upon the shaft within the cup 1561 and

in close contact with the cylinder-head 72,

) pletely close the port 100 during a dead-point

interval clearly pointed outin the description

of the operation hereinafter. =~ = .
- My improved combined throttle-valve and

 reversing-gear consists of a cylindrical cham-

35

“through pipe 63 (before mentioned) with the

Tber 105, having a horizontal valve-seat, a por-
~ tion 106 whereof encircles and other portions-
107 and 108 whereof separate the mouths of
~four ports 109,110,112, and 113, respectively.

‘The port 109 communicates with the steam-
supply pipe 114, the port 110 communicates
with the steam-exhaust pipe 111, and the

ports 112 and 113 communicate, respectively,

~ steam-chest 68 and a pipe 116 with the ex-

' haust-chamber 46. Resting upon this seatis
-a ' valve in the form of a circular plate 115,

. '40 having slightly more than one-half of its un--

der side recessed, as at 114%, on a line con-

~ centrically thereof and of a sufficiently-less

50

55

radius than that of the periphery of the plate
‘to form an annular bearing-face 117, adapted
“to rest upon the circular portion 106 of the
valve-seat, while the remaining solid portion
of the plate has a radially-projected V-notch

118 cut centrally thereof and the upper por-

‘tion of the plate contiguous to said notch cut
‘away in an angular plane from the edges of

the notch upwardly toward the center of the

upper surface of the plate, which surface is of

convex form. Thisvalvularplateis mounted
rigidly upon the lower end of a stem 119, ex-
tending upwardly through a short sleeve 121,

~ formed concentrically of acover and provided

6o

with a stuffing - box 122, the cover being
“gerewed into the eylinder 105, while a handle

123 is mounted rigidly upon the upper end of
the stem 119. | S

The construction of engine thus far de-
seribed will allow of reversal and will be found
both economic and to possess great efficiency;

‘but I have discovered that the wearing rela-

tion between the rotary abutment-sleeve and

“thepartitioning-sleeve 10 of the eylinder is

very great and the cause of much unnecessary

This

‘abutment-sleeve 21, as shown in Fig. 8.

frietional resistance. To obviate this defect,

I provide a steam-cushion to countervail to
a certain extent the pressure of thesteam in
abutment upon the abutment-sleeve and
through the abutment-sleeve upon the parti-
tioning-sleeve. To thisendI mill away about
one-half of the periphery of each outer core-
piece 36 and for the full length thereof. At

each circumferential end of this milled-away -
portion I cutan axially-extending recess 129,

in which I locate a pair of packing-strips 126,
expansibly held in steam-tight contact with

‘the interior of the intact end portions of
the abutment-sleeve by a series of expansile

springs 127, set in sockets 128 in said core-

‘pieces.. Thechamber 129 thus formed is made

to communicate with the abutment-chamber

by a passage 130, bored therefrom through

said outer core-pieces 36 and the central core-

75

80

pieces 37 to the angle formed by the milled-

away portion, as at 50, of the. middle core-

pieces 87, while draw-off passages 131 forthe =

‘condensed steam are bored from the side of
the core opposite to said chambers 129 to the -
| outer ends of the outer core-pieces 36, where

they communicate with draw-off pipes 152,

mproved rotary en-

. The operation of my

113 to the steam-chest 66 and from the ex-

‘haust-chamber 46 through pipe 155 and ports
112,recess114,and port 110 to the exhaust-pipe
111. The admission of the steam to the an-

nular c¢ylinder 11 will then be under the con-

trol only of the automatic cut-off valve 69
and the governor-valve 78. Upon starting

the engine the steam will pass from the steam-

‘chest through port 64 into the portion of the

annular cylinder 11 that is inclosed by the
The
steam will continue to be admitted to act di-

rectly upon the piston for from fifty-five de-

9

provided with stop-cocks 133. .
95
oine isas follows: Inordertostartthe engine,
“the handle 123 should be moved to the posi-
“tion shown in Fig. §, thus causing the recess
114 in the valve-plate 115 of the throttle to
register with both ports 112 and 110 and the
‘V.-groove to register with the port 113, thereby
| establishinga direct communication from the
steam-supply pipe 144 through ports 109 and

100

105

I10

115

arees to approximately ome hundred and

eighty degrees of the revolution thereof, ac-

cording to the resistance to or steam-pressure
acting upon the engine, after which, except-
ing for a comparatively speaking diminutive

‘dead-point, (the interval before mentioned,)
the balance of the stroke will be under the
power of expansion, as will be presently
‘pointed out.

| Asthe piston revolves and with
it the shaft rotates in the direction indicated
the abutment-sleeve 21 will through the gears
45 and 30 be rotated in an opposite direction,

and the steam will then be admitted between

the after face of the piston and the adjacent
portion of the abutment-sleeve intersecting
the annular eylinder. It will not, however,

abut upon this portion of the sleeve, but will
find its way through groove 95, the opening

120

125

I3C
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51 in the abutment-sleeve 21, and the grohove-' parts are directly

J0 to the chamber 50, where abutment will
take place, with the result that much greater
force will be exerted upon the interior of
the sleeve at that point.than upon the exte-

rior of the portion thereof that intersects the

annular eylinder. The abutting force that
acts with such excessive pressure upon the

interior of the sleeve is compensated to- a

certain degree by the countervailing pres-
sure of the before-mentioned steam-cushion
129, which must not, however, exert suflicient
energy to be detrimental to the steam-tight

relation between the abutment-sleeve and the

partitioning-sleeve 10. The steam-pressure

upon the engine is equalized to the resistance

thereto by means of the governor-balls, which
act upon the well-known centrifugal prinei-
ple, and to accommodate a decreasing resist-
ance will draw away from the shaft 8, thereby
causing the spindle to move into the shaft
and the offset end 88 thereof to act upon the

~Inclined face of the slot 85 in sleeve 83 of the

valvular plate 78, which it rotates in the di-
rection indicated in Fig. 3. thus gradually
cloging the ports 73, 74, and 75 until the pres-
sure and resistance are approximately equal-
ized. To accommodate an increasing resist-
ance, a reverse action will take place. Dur-
ing the cycle of rotation of the engine there
will be an interval when the steam-tight rela-
tion between the rotary abutment and the
partitioning-sleeve will be broken. This in-
tervalis the dead-point before mentioned and
oceurs between the time that the forward
axial edge of the opening 51 (while the sleeve
21 1s rotating in either direction) leaves the
vertical plane of the partitioning-sleeve and
the time that the after axial edge reaches said
vertical plane. During this interval the ex-
haust-control valve 102 incidentally closes
the exhaust-port 100, which for the rest of
the time is open, and the engine completes

its cycle by its own momentum, the true
function of this exhaust-valve being exerted

as the engine reverses, but the incidental
function just alluded to is of advantage to
the engine for economical purposes, as it
traps and retains in the cylinder of the en-
gine a body of steam representing an energy
that would otherwise be lost. | |

Toreversetheengine, the handle 123should
be moved to the position shown in chain-lines

in Fig. 9, thus causing the recess 114 to reg-
1ster with both ports 110 and 113 and the

V-groove to register with the port 112, there-
by establishing a direct communication from
the steam-supply pipe 144 through the ports
109 and 112 to what has constituted the
exhaust - chamber as the engine traveled
‘“ahead,” but that now in reversal consti-

~tutes the steam-chest 46 and a direct com--
- munication from the (under the prevailing
conditions) exhaust-chamber 66 through port
113,recess114,and port 110 to the exhaust-pipe
111.. The cycle of the engine while running
in reversal and the relative action of all the

to the exhaust

the reverse of that just
described, except that the steam is continu-
ally exhausting through the space between
the flanged disk 69 and the face of the cylin-

der-head into the chamber 66 and out, as

described, the sliding connection 70 71 be-

tween said disk 69 and the shaft allowin g the

steam to act detrusively upon and displace
sald disk, while the steam is automatically
cut off by the segmental valve 102 during the

Interval that has before been designated the

75

‘“dead-point,” as otherwise a direct passage

wouald be established from the steam-supply
port and considerable steam
lost. . L |
By inclining the face of the piston—that is,
the leading or forward face while the engine
travels ahead—the steam-tight relation be-
tween said face and the forward axial edge
of the opening 51 isrendered uniform during
the full time they are in close proximity to
one another. ' _

It is obvious that, if desired, without de-
parting from the spirit of my invention the
flanged plate and segmental valvular plate
constituting the automatically-variable cut-
off or governor can have the portions thereof
with the ports therein cut away. This, how-
ever, I consider would impair the efficiency
of the governor to a certain extent. It isalso
obvious that by connecting the shaft of my
engine to any suitable driving-gear, the en-
gine will serve as a pump. -

What I claim is as follows: |

1. In a rotary engine, a cylinder having a

radial extension, a piston revoluble within

said cylinder; a rotary abutment located
within said radial extension, and consisting
of a sleeve having an opening in its side of
suificient area to accommodate the piston in
its revolution; a stationary core extending
through said sleeve from end to end thereof
and having a portion milled away on the
periphractic line of the cylinder: means for
causing said sleeve to rotate in an opposite
direction to the piston, and a steam supply
to and exhaust from said cylinder, for the
purpose set forth. -

2. In a rotary engine, a cylinder having a
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radial extension with an interior peripheral

groove; a piston revoluble within said cylin-

der; a rotary abutment located within said

radial extension, and consisting of a sleeve
having an opening in its side of sufficient

I20

area to accommodate the piston in its revo-

‘lution, the said groove extending from one

line of junction of said eylinder and exten-
sion to a point distant from the other line of
juncture greater than the width of the open-
Ing in the side of the abutment; a stationary
core extending through said sleeve from end

to end thereof and having a portion milled

away on the periphractic line of the eylinder
and having a peripheral groove extending
around the cylindrical portion from one
milled edge t0 a point in the radial plane of
the corresponding end of the fi

rst-mentioned

125
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oroove; means for causing said sleeve to ro-

tate in an opposite direction to the piston;

and a steam supply to and exhaust from said
cylinder, for the purpose set forth. |

3. In a rotary engine, a cylinder having a
radial extension; a shaft extending through
caid eylinder from end to end thereof, a pis-
ton revoluble within said eylinder; a station-
ary partitioning - sleeve inclosing approxi-
mately the complete portion of the shaft

within said eylinder; means for connecting

20

the piston to the portion of the shaft within
the cylinder not inclosed by said sleeve; a
rotary sleeve located within said radial ex-
tension, said.sleeve having an opening in its
side of sufficient area to accommodate the pis-
ton in its revolution; a stationary core ex-
tending through said sleeve from end to end
thereof and having a portion milled away on
the periphractic line of the cylinder; means
for causing said sleeve to rotate in an oppo-
site direction to the piston, for the purpose

- set forth. |
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- ton: for the purpose set forth.

4. In a rotary engine, a cylinder having a

radial extension of greater length than the
interior of the cylinder; a shaft extending
through said cylinder from end to end there-
of: a piston revoluble within said cylinder; a
rotary sleeve located within and extending
from end to end of said radial extension, said
sleeve having an opening in its side of suffi-
cient areatoaccommodatethe pistoninitsrev-
olution; a stationary core extending through
said sleeve from end to end thereof and hav-
ing a portion milled away on the periphractic

‘line of the cylinder and a portion adjacent to

each end milled away at the opposite side,
and a steam-passage extending from said first-

mentioned milled-away portion toeach of said |

last-mentioned milled-away portions; means
for causingsaid sleevetorotatein an opposite
direction to the piston, for the purpose set
forth. |

5. In a rotary engine, a c¢ylinder having a
radial extension of greater length than the
interior of the cylinder;-a shaft extending
through said eylinder from end to end there-
of, a piston revoluble within said cylinder; a
stationarysleeveinclosing approximately the

complete portion of the shaft within said cyl-

inder; means for connecting the piston to the
portion of theshaft within the eylindernotin-
closed by said sleeve; arotary sleeve located
within and extending from end to end of said
radial extension, said sleeve having an open-
ing inits side of sufficient area to accomnmo-
date the pistonin its revolution; a stationary
coreextending through said sleeve from end to
end thereof and having a portion milled away

‘on the periphraectic line of the cylinder; and a

portion adjacent to each end milled away at
the opposite side,and asteam-passage extend-
ing from said first - mentioned milled-away
portion to each of said last-mentioned milled-
away portions; means for causing said sleeve
to rotate in an opposite direction to the pis-

|
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6. In arotary engine, the combination of a
cylinder, a shaft extending concentrically
through said cylinder, and having a radial
extension with an interior peripheral groove,
a divided partitioning-sleeve carried rigidly
by the eylinder-heads and inclosing approxi-
mately the complete portion of the shaft with-
in said cylinder; a piston completely bisect-
ing the space between said sleeve and the

‘walls of the cylinder; meauns for rigidly con-

70

75

necting the piston to that portion of the shaft

not inclosed by said partitioning - sleeve;
.80 .

means for closing the space between the ends
of the divided partitioning-sleeve; a rotary
abutment located within the extension of the
eylinder, and consisting of a sleeve extend-
ing axially through the cylinder and having
an opening in its side equal in length to

the axial length of the interior of the eylin-

der and of sufficient width to accommodate
the piston in its revolution; means for caus-
ing said shaft to rotate the abutment in an
opposite direction to itself; means for estab-
lishing steam-tight relation between the ends
of the sleeve and the body of the cylinder;
o core extending through said sleeve from

oend to end thereof and having a portion milled

away on the periphractic line of the cylinder
and having a peripheral groove extending
around the eylindrical portionfromone milled
edege to a point in the radial plane of the cor-
responding end of the first-mentioned groove
which extends from one line of junction of
said cylinder and radial extension to a point
distant from the other line of juncture greater
than the width of the opening in the abut-
ment; a steam-inlet port to said cylinder; an
automatic cut-off valve for said port; and an
exhaust-port from said cylinder, substan-
tially as desceribed and for the purpose set
forth. _ . | o

7. In a rotary engine, the combination of
a cylinder, a shaft extending concentrically
through said cylinder, and having an exten-
sion with an interior peripheral groove, a di-
vided partitioning-sleeve carried rigidly by
the eylinder-heads and inclosing approxi-
mately the complete portion of the shaft with-
in said cylinder; a disk secured rigidly to said
shaft and corresponding in diameter to that
of the exterior of thesleeve; a piston secured
rigidly to the periphery of said disk, and com-
pletely bisecting thespacebetween said sleeve
and the walls of the eylinder; a rotary
ment located within the extension of the cyl-
inder, and consisting of a sleeve extending
axially through the cylinder and having an
opening initsside equalin length to the axial

length of the interior of the cylinder and of
sufficient width to accommodate the pistonin
its revolution; means for causing said shaft
to rotate the abutment in an opposite direc-

tion to itself; means for establishing steam-
tight relation between the ends of the sleeve
and the body of the cylinder; a core extend-
ing through said abutment-sleeve from end
to end thereof and having a portion milled
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away on the periphractic line of the eylinder | said shaft by a hub weighted at one side; a

and having a peripheral groove extending

around the cylindrical portion from one milled

edge to a point in the radial plane of the cor-
responding end of the first-mentioned groove
which extends from one line of junection of
sald cylinder and radial extension to a point
distant from the otherline of juncture,greater
than the width of the opening in the abut-

ment; a steam-inlet port to said ecylinder:; an

automatic cut-off valve for said port; and an
exhaust-portfrom said cylinder,substantially
as described and for the purpose set forth.
5. In a rotary engine, the combination of
a cylinder, a shaft extending concentrically
through said eylinder, the interior whereof is

‘rectangular in axial plane, and eircular in

contour transversely of said axial plane and
having an axial extension with an interior
peripheral groove, a divided partitioning-
sleeve carried rigidly by the eylinder-heads
and inclosing approximately the complete

~ portion of the shaft within said cylinder: a
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disk secured rigidly to said shaft and corre-

sponding in diameter to that of the exterior

of the sleeve; a piston secured rigidly to the
periphery of said disk, and completely bi-
secting the space between said sleeve and the
walls of the cylinder; a rotary abutment lo-
cated within the extension of the cylinder,
and consisting of a sleeve extending axially
through the cylinder and having an opening
in its side equal inlength to the axial length
of the interior of the cylinder and of sufficient
width to accommodate the piston in its revo-
lution; means for causing said shaft to rotate
the abutment in an opposite direction to it-
self; means for establishing steam-tight re-
lation between the ends of the sleeve and the
body of the cylinder; a core extending through
sald sleeve from end to end thereof and hav-
ing a portion milled away on the periphractic
line of the cylinder and having a peripheral

-groove extending around the cylindrical por-

tion from one milled edge to a point in the
radial plane of the corresponding end of the
first-mentioned groove which extends from

one line of junction of said cylinder and ra-

dial extension to a point distant from the
other line of juncture greater than the width
of the opening in the abutment; a steam-inlet

- port to said c¢ylinder; an automatic cut-off

valve for said port; and an exhaust-port from
sald cylinder, substantially as described and
for the purpose set forth.

9. In a rotary engine, the combination of
a cylinder a shaft extending concentrically
through said eylinder, the interior whereof is
rectangular in axial plane, and circular in
contour transversely of said axial plane, and
having a radial extension with an interior
peripheral groove, a divided partitioning-
sleeve carried rigidly by the cylinder-heads
and inclosing approximately the complete
portion of the shaft within said cylinder; a
disk corresponding in diameter to that of the

piston secured rigidly to the periphery of said

disk at a point diametrically opposite to the

weight and completely bisecting the space
between said sleeve and the walls of the cyl-
inder; a rotary abutment located within the

extension of -the cylinder and consisting of

a sleeve extending axially through the evlin-
der and having an opening in its side equal
in length to the axial length of the interior
of the cylinder and of sufficient width to
accommodate the piston in its revolution;
means for causing said shaft to rotate the
abutment in an -opposite direction to itself;
means for establishing steam-tight relation
between the ends of the sleeve and the body
of the cylinder; acore extending through said
sleeve from end to end thereof and having a
portion milled away on the periphractic line
of the cylinderand having a peripheral groove
extendingaround the eylindrical portion from

7
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one milled edge to a point in the radial plane

of the corresponding end of the first-men-
tioned groove which extends from one line of
junction of said eylinder and extension to a

-point distant from the other line of juncture

greater than the width of the opening in the
abutment; a steam-inlet port to said cylin-
der; an automatic cut-off valve for said port
consisting of a disk having one or more ports
therein, and mounted upon and rotatable with
the shaft in close proximity to the said inlet-
port, and an exhaust-port from said cylinder
substantially as deseribed and for the pur-

pose set forth. '
10. In a rotary engine, the combination of

a cylinder, a shaft extending concentrically

through said cylinder, the interior whereof is
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rectangular in axial plane, and circular in

contour transversely of said axial plane and
having a radial extension with an interior
peripheral groove, a.divided partitioning-
sleeve carried rigidly by the eylinder-heads
and inclosing approximately the complete
portion of the shaft within said cylinder; a
disk secured rigidly to said shaft and corre-
sponding in diameter to that of the exterior

of the sleeve; a piston secured rigidly to the

periphery of said disk, and completely bisect-
ing the space between said sleeve and the
walls of the cylinder; a rotary abutment lo-

L1IO
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cated within the extension of the cylinder,

and consisting of a sleeve extending axially
through the cylinder and having an opening
in its side equal in length to theaxial length

of theinterior of the cylinder and of sufficient

width to accommodate a piston in its revolu-
tion; means for causing said shaft to rotate
theabutmentinan opposite direction toitself;
means for establishing steam-tight relation

of the cylinder; a core extending through said
sleeve from end to end thereof and having a
portion milled away on the periphractic line
of thecylinderand havinga peripheral groove
extendingaround the e¢ylindrical portion from

12C
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‘between the ends of the sleeve and the body
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exterior of the sleeve and secured rigidly to | one milled edge to a point in the radial plane N




10

20

30

35

40

RO

55

60

s - . e48,024

of the corresponding end of the first-men-
tioned groove which extends from one line of
junction of said eylinder and extension to a
point distant from the other line of juncture

areater than the width of the opening in the

abutment; a steam-inlet port to sald cylin-
der; an automatic cut-off valve forsaid port;
and an exhaust-port from said cylinder and

means for controlling said exhaust-port, sub- -

stantially as described and for the purpose
set forth. -

11. In a rotary engine, the combination of
a cylinder a shaft extending concentrically
through said eylinder the interior whereof 18
rectangular in axial plane, and circular 1n
contour transversely of said axial plane, and
having a radial extension with an interior
peripheral groove, a divided partitioning-
sleeve carried rigidly by the cylinder-heads
and inclosing approximately the complete
portion of the shaft within said e¢ylinder; a
disk corresponding in diameter to thatof the
exterior of the sleeve and secured rigidly to
said shaft by a hub weighted at one side; a
piston secured rigidly to the peripheryof said
disk at a point diametrically opposite to the

weight and completely bisecting the space

between said sleeve and the walls of the ¢cyl-
inder; a rotary abutment located within the
extension of the cylinder and consisting of a
sleeve extending axially through the cylin-
der and having an opening in its side equal
in length to the axial length of the inferior
of the eylinder and of sufficient width to ac-
commodate thepistoninitsrevolution; means
for causing said shaft to-rotate the abutment
in an opposite direction to itself; means for
establishing steam-tight relation between the
ends of the sleeve and the body of the eylin-
der; a core extending through said sleeve
from end to end thereof and having a portion
milled away on the periphractic line of the
cylinder and having a peripheral groove ex-
tending around the cylindrical portion from
one milled edge to a pointin the radial plane
of the corresponding end of the first- men-
tioned groove which extends from one line of

junction of said cylinder and extension to a

point distant from the other line of juncture
oreater than the width of the opening in the
abutment; a steam-inlet port to said ecylin-
der; an automatic cut-off valve for said port

concentric of a dislk having one or more ports
therein, and mounted upon and rotatable
with the shaft in close proximity to the said

inlet-port, and an exhaust-port from said eyl-

inder and means for controlling said exhaust-

port, substantially as deseribed and for the
purpose set forth. | ~ -

12. In a rotary engine, the combination of
a cylinder, a shaft extending concentrically
through said cylinder, the interior whereof is
rectangular in axial plane, and circular in
contour transversely of said axial plane and

having a radial extension with an interior

and inclosing approximately the complete
portion of the shaft within said cylinder; a
disk secured rigidly to said shalt and corre-
sponding in diameter to that of the exterior

of the sleeve; a piston secured rigidly to the

periphery of said disk, and completely Dbi-
secting the space between said sleeves and
the walls of the cylinder; a rotary abutment
located within the extension of the c¢ylinder,
and consisting of a sleeve extending axially
through the cylinder and having an opening
in its side equal in length to the axial length
of the interior of the cylinder and of sulifi-
cient width to accommodate the piston inits
revolution; means for causing said shaft to

rotate the abutment in an opposite direction
to itself; means for establishing steam-tight

relation between the ends of the sleeve and
the body of the cylinder; a core extending
through said sleeve from end to end thereof
and having a portion milled away on the
periphractic line of the cylinder and having

a peripheral groove extending around the cy-

lindrical portion from one milled end of the
first-mentioned groove which extends from
one line of junetion of said cylinder and ex-
tension to a point distant from the other line
of juncture greater than the width of the
opening in the abubment; a steam - cushion
adapted to partially support the abutment-
sleeve; a steam-inlet port to said cylinder;
an automatic cut-off valve for said port, and
an exhaust from said eylinder, substantially
as described and for the purpose set forth.

13. In a rotary engine, the combination of.

a casing comprising a main chamber and an
auxiliary chamber, the auxiliary chamber

having its ends closed by cylindrical caps, a

shaft extending concentrically through said

‘main chamber, said auxiliary chamberhaving

an interior peripheral groove, a divided par-
titioning-sleeve carried rigidly by the cylin-

der-heads and inclosing approximately the

complete portion of the shaft within said cy!-
inder; a disk secured rigidly tosaid shaftand
corresponding in diameter to that of the ex-
terior of the sleeve; a piston secured rigidly
to the periphery of said disk and completely
bisecting the space between said sleeve and
the walls of the cylinder; a rotary abutment
located within the extension of the cylinder
and consisting of a sleeve extending axjally
through the auxiliary chamber and into the
caps at the ends thereof and having an open-
ing in its side equal in length to the axial

length of the interior of the main chamber

and of sufficient width to accommodate the
piston in its revolution; means for causing
said shaft to rotate the abutmentin an oppo-
site direction to itself; means for establish-

ing steam-tight relation between the ends ot

the sleeve and the body of the cylinder; a
core extending through said sleeve from end

to end thereof and having a portion milled

away on the periphractic line of the main

peripheral groove, a divided partitioning- | chamber and having a peripheral groove ex-
sleeve carried rigidly by the eylinder-heads | tending around the eylindrical portion from
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one milled edge to a point in the radial plane

of the corresponding end of the first-men-

tloned groove, which extends from one line
of junction of said main and auxiliary cham-
bers to a point distant from the other line of
juncture greater than the width of the open-
Ingintheabutment; asteam-cushion adapted

‘to partially support the abutment-sleeve and

consisting of arecess formed in the eylindrical
surface of the portion of said core within the

cups on a line diametrically opposite to the

forward half (relatively to the “ going-ahead”

travel of the piston) of the portion of the abut-

ment-sleeve that intersects the cylinder, a

~communicating passage conhecting said re-
cess with the abutment-chaniber, and an ex-

pansile packing-ring carried by theinterior of
sald sleeve and bearing upon one side of a cir-
cumierential recess cut in said core at the in-
ner end of the recess just mentioned and a

pair of expansile strips extending axially one

i’

along each side edge of said first-mentioned

recess and from said packing-ring to the ad-
- Jacent end of the core, expansile steam-pack-

ing strips; a steam-inlet port to said main

- chamber; an automatic cut-off valve for said

30

35

port and an exhaust -

the purpose set forth. |
14. In an engine, a valvular
recess formed in its outer face; a second val-

vular plate facing the steam-supply and hav-
~ ing the portion thereof located over said re-

cess perforated and adapted to slide across
the face of said first-mentioned plate.

15. Incombination withthe cylinderof.aro-
tary engine, an automatically-variable cut-off
consisting of a plate having one or more ports

~ therein and the portion adjacent to said port

or ports recessed on its outer face, said port

~or ports at intervals registering with the
. steam-inlet port to the efigine; means for con-
~necting said plate to a rotating part of the

45
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‘engine to rotate therewith, a valvular plate
movable over the face of said first-mentioned

plate to control the ports therein and having

“the portion thereof located over said recess

or recesses perforated; and means under the
influence of the variance of the resistance to
the engine for moving said last-mentioned

plate substantially as described and for the

purpose set forth.

16, Incombination with the'cylinder ofaro-
tary engine,an automatically-variable cut-off,

consisting of a valvular plate having a recess
formed in-its outer face; means for connect-
Ing said plate to a rotating part of the engine
to rotate therewith, the steam-inlet port to
sald eylinder being located in the path of said
plate; a second valvular plate having the por-
tion thereof located over said recess perfo-
rated and adapted to slide across the face of
sald first-mentioned plate; and means under
the influence of the variance of the resistance

to the engine for moving said last-mentioned
plate and said cut-off being movable to and
from the cylinder-head in which sald inlet- |

port from said main
chamber, substantially as deseribed and for | |
o - - | variable cut-o
plate having a

steam-chest; a segmental valvular

Ing automatically effected by the reversal
of the direction of travel of the steam fed to
the engine, substantially as deseribed, for the
purpose set forth. - S
17. Incombination with the cylinderof a ro-
tary engine, an automatically-variable cut-off
consisting of a plate having a series of ports
therein the body-pieces between said ports
having recesses formed in their outer faces,
sald ports at intervals registering succes-
sively with the steam-inlet port to the engine:
means for connectingsaid plate to a rotating
part of the engine to rotate therewith; a per-

| port is cut, said movement of the cut-off be-
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forated valvular plate movable over the face

i

rst-mentioned plate to simultane-

of . said
ously control the

ports therein; and means
under the influence of the variance of the re-
‘sistance to the engine for moving said last-

mentioned plate and said cut-off being mov-

cut-off being automatically effected by the

scribed and for the purpose set forth,
18. In combination with the cylinder and
shaft of a rotary engine, of an automatically-

u;

able to and from the cylinder-head in which
- sald inlet-port is cut, said movement of the =

90

-reversal of the direction of travel of the
steam-feed to the engine, substantially as de-

95

. consisting of a plate having a

series of ports of different area therein: said

plate overlapping the steam-inlet port to the

cylinder; means for connecting said plate to

the shaft to rotate therewith; a segmental
plate having a series of valvular bridge-pieces
to control said series of ports and formed in

Im’o |

one with an interiorly-offset sleevetaking over o
said shaft and said first-mentioned sleeve:

said last-mentioned sleeve being formed with
a palr of diametrically - opposite diagonal

105

slots; the shaft having an axial slot extend-
ing diametrically therethrough and intersect-
ing said diagonal slots, and an axial boring

extending from the adjacent end of the shaf

to said axial slot, a spindle extending through

sald boring and having a transverse piece on

11O

the inner end thereof and projecting through

sald axial slot and taking into said diagonal
slots; a stuffing-box closing the outer end of
sald shaft; a collar secured rigidly upon the
outer end of said spindle; a coiled spring bear-
Ing between said collar and stuffing-box; a

pair of lugs projecting radially from diamet-

rically-opposite sides of said collar; a collar
secured rigidly upon the shaft adjacent to the
outer end thereof; a pair of governor-balls;
two pairs of rods pivotally connecting said
governor-balls to the lugs upon said respec-

tive collars; a steam-chest encireling said
shaft and inclosing said plates; a stu
for packing the point at which the shaft passes

out of the steam-chest; a steam-supply to said
plate for
controlling the exhaust-port from said eylin-

der and meansfor connecting said latter plate

ng-box
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to the shaft, substantially as described and.

for the purpose set forth. ]
19. 'In combination with the lein_der ~and




- variable cut-o:
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formed in one with an interiorly-o:

10

shaft of a rotary engine, of an automatically-
1, cons:lstlnfr of a plate having
a series of pmts of different area therein the
bridge-piece between said ports having re-

cesses formed in their outer faces; said plate

overlapping the steam-inlet port to the cylin-
der: means for connecting said plate to the
Shaft to rotate therewith; a segmental plate
having a series of perfor ated valvulal bridge-
pieces to control said series of ports, and
Tset sleeve
first-men-

taking over said shaft and said

Lloned sleeve; said last-mentioned sleeve be-

ing formed with a pair of diametrically-oppo-

sﬂ:e diagonal slots; the shaft having an axial

slot; extendmw diametrically ther ethl ough
and mtelsectmcf said diagonal slots, and an
axial boring extendm o from the adjacent end

_of the shaft tosaid axml slot, aspindle extend-

ing thr Ough said boring a]:ld having a trans-
verse piece on the inner end ther eof and pro-

jecting through said axial slot and takinginto

sald diagonal slots, a stuffing-box elosing the
outer end of said shaft; a eollal secured rlﬂ'ldly
upon the outer end of said spindle; a coiled
spring bearing between said collar and stuff-
ing-box; a pair r of lugs projecting 1ad1allyfrom

~diametrically- opposne sides of said collar; a

20

collar secured rigidly upon the shaft adjacent
to the outer end thereof; a pair of governor-

balls; two pairs of rods pwotally cenneetmg

- 35

said governor-balls to the lugs upon said re-

spective collars; a stemn-ehest encireling said

shaft and inclosing said plates; a stufﬁnﬂ'-box
for packing the pomt at which the shaft passes
out of the steam-chest; a steam-supply tosaid

steam-chest; a seﬂ'mental valvular plate for

40
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controlling the eﬁha,ust port from ‘said eylin-

der and means for connecting said latter plate

to the shaft, substantially as desenhed and

for the purpose set forth. -

" 20. In combination with the c;lmdel and

shaft of a rotary engine, of an automatically-
variable cut-off consisting of a plate having

a series of ports of dlfferent area therein, Sfrbld

plate overlapping the steam-inlet port to the

cylinder and being formed in one with an axi-

| ally-slotted sleeve adapted to take over said

50

55
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shaft; a pin carried rigidly by the shaft and

taking into the slot in said sleeve; a segmen-
tal plate having a series of valvular blldﬂ'e—
pleees tocontr ol said seriesof portsandfor med
in one with an interiorly - offset sleeve tak-
ing over said shaft and said first-mentioned
Sleevm said last - mentioned sleeve being
formed with a pair of dmmetncally opposne
diagonal slots; the shaft having an axial slot
e‘k_tendm o diametr ically ther ebhmu oh and in-
tersecting said diagonal slots, and an axial
boring extending from the adjacent end of
the shaft to said amﬂ,l slot, a spindle extend-

ing through said boring and having a trans-

verse piece on the inner end thereof and pro-

- jecting through said axial slot and taking

_.
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the outer end of said shaft a collm* secur Gd
rigidly upon the outer end of said spindle; a

coiled spring bearing between said collar fmd-

Stllfﬁn”-b()“‘( a pair of lugs projecting radially
from dla,metl 1cally-oppos1te sides of said col-
lar; a collar secured rigidly upon the shaft
adJaeent to the outer end thereof; a pair of

governor-balls; two pairs of rods pivotally -

connectmn‘ Sdld governor - -balls to the lugs

upon smd 1espectwe collars; a steam- chest-

encirelingsaid shaftand 11:1(310511] osaid plates;

a cstufﬁnﬂ'-box for packing the pomt at which

the shaft passes out of the steam-chest; a

steam-supply to said steam-chest; a segmen-

tal valvular plate for controlling the ethaust-—

port from said cylinder and means for con-

necting said latter plate to the shaft, substan-
tially as duseubed and f01 the pmpose set
forth.

21. In combmatmn with the eylmder and
shaft of a rotary engine, of an automatically-

70
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variable cut-off consisting of a plate having

a series of ports of (11Fferent area therein, the
bridge-piece between said ports hfwmg re-
cesses formed in their outer faces; said plate
overlapping the steam-inlet port to the cylin-
der and being formed in one with an axially-
slotted qleeve adapted to take over said shaft;

a pin carried rigidly by the shaft and takmrr
into the slot in said sleeve; asegmental plate
having a series of perfor ated valvular bridge-

pieces to control said series of ports zmd'_

formed in one with an inter iorly-offset sleeve

'.talclnn over said shaft and said first-men-

‘moned sleeve; said last-mentioned slesve be-
ing formed W1t11 a diagonal slot; the shaft

having an axial slot, extendlng dmmetmcally |

ther ethmuo‘h and intersecting said diagonal
slot, and an axial boring extending from the
ad!]acent end of the shaft to said axml slot, a

spindle extending through said boring. and
having its inner end Offset and pl"o;jeetmfr

go
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throun*h said amal slot and- ta,kmﬂ' into said

dmwanal slot; astuffing-box elcnsmn* the outer

end of said shaft; a colla,r secumd rigidly
upon the outer end of said spindle; a coiled

TIO

Spring bearing between said collar and stuff- -

ing-box; a pair of lugs projecting radially

fwm dlametl ically-opposite sides of said col-

lar: a collar secured rigidly upon the shaft
adjacent to the outer end thereof; a pair of
governor-balls; two pairs of rods pivotally

'connectmﬂ* smd governor-balls to-the Iugs

upon said Tespectwe collars; a steam- ehes’ﬁ
encireling said shaft andin elosm osaid plates;

a stuﬂ‘inﬂ'-box for packing the pomt at which

the shafb passes out of the steam-chest; a
steam-supply to said steam-chest; a segmen-
tal valvular plate for controlling the exhaust-
port from said cylinder and means for con-
necting said latter plate to the shaft, substan-
tially as descubed and for the purpose seb
forth. |

22. An expansible steam- packmw ring con-

65 into said dl‘L“‘Ol’l;‘ﬂ slots; a stuffin 0*-1)0\: 010=-=1nn' | sisting of a cmlymml ing L-shaped in CTO8S-
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section secured rigidly to ohé of the parts be- |
tween which steam-tight relation is required
and having a series of sockets in the axial
face thereof adjacent to the other part, a
~ bearing-ring located in the recess of said L.-
piece in contact with said other part; and a
series of expansile springs located in said
~ sockets and bearing upon said bearing-ring,

T | .
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substantially as described and for the pur-

pose set forth. ' - | -
In testimony whereof I have affixed my sig-

nature in presence of two witnesses. |

| - YVICTOR FILTEAT.

Witnesses: -
WILLIAM K. MCFEAT,
- FRED. J. SEARS.
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