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~ UNITED STATES PATENT OFFICE.

" steam-engines of the rotary-piston type, and
~ more particularly to a rotary-piston steam-
‘engine in which the steam may be employed

' OAGE, a citizen of the fJni_-te_d States of Amer- | Particularly poin _
jca, and a resident of Pittsfield, in the county |:ferred-to transversely -extending - bores -.or

JOSEPH H. D. BEAUCAGE, OF PITTSFIELD, MASSACHUSETTS.

' ROTARY REVERSIBLE STEAM-ENGINE. .

| No.834,041,  Bpecification of Letters Patens. Patented Oct. 23, 1906,

 Applioation fled July 23,1908, Berial No. 337,816,

To all whom it may caﬂaerﬁ;" S tightly secured to the opposite sides of the .

" Be it known that I, JosEPH H. D. Beau-| central portion.A of the engine-body.

I
- L]

of Berkshire and State of Massachusetts, ‘chambers, the engine-body is seen to com-

‘have invented certain new and useful Im-.| prise the cylindrical chamber B, which 1s

ting out the -above;ré- .
60

rovements in Rotary Reversible Steam- | the “ working chamber’’ of the engine, above -

ngines, of which the following is & full, | which in the median line of the body is the
clear; and exact description. = - inlet-valve bore i, cylindrical cut-off-valve
This invention relates to improvements in | bores ¢ ¢, separated from.and at opposite

| located exhaust-valve bores e ¢, separated
from the. cut-off-valve bores, and farther

expansively with high efficiency, and said'| from ‘and lower than the inlet-yvalve bore,

sides of the inlet-valve bore and oppositely-

65

70

engine being, moreover, capable of reversal. | all. such bores being in parallelism with the

The object of the invention’is to produce a | axis of the working cylindrical chamber B.

" gteam-engine in which the components -nd | Within the engine-body .above:the iniet-

arrangements are of a comp arativelg
. 1) |

20
25
30
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40

 is a side view of one of the duplicated ex-
‘haust-valves, Kig. 7 being a cross-sectionof

43

- body; having parallel-cy |

“or openings extending through from.side to
side thereof, but closed by the opposite side

" plates a* @?, which "by the bolts-a @ are

'_55

body, and other appliances in form and ar- | positely _ “bor |
‘rangement as. hereinafter particularly de- l with oppositely-located T-shaped ways dd,
‘scribed, and set forth in the claims. =~ -
"~ The improved engine is illustrated in the
‘accompanying drawings, in which— .

- FKig. 2188 vertical sectional view through the | constructed at its lower .central portion be-

Fig. 1. Fig. 3 is'a front elevation of the en-
‘gine. . Fig. 4 is a side view of the steam-inlet
valve, which is identical in form to the cut-

_Fers‘pective view showing the quoéitely— |

ted within and carried by the rotatable body
in the working chamber of the engme. = -

~ corresponding parts in all of the views.

few | valve bore is & steam chest or chamber s,

e of | leading vertically to which from above 18 the

and very simple character, suscepti

‘production by Inexpensive mechanical opera-: steam-inlet passage s, and “leading .from
| | | - o " | which to the inlet-vaive bore 1 is the steam-

tions. -

75

~ The invention consists in an engine com- |-inlet passage or continuation . The en-
~prising chambers, valve sockets or bores, | gine-bodyis, moreover, constructed with the -

steamways, -, inlet, - cut-off, and exhaust | pair of oppositelyé-l'ocat‘ed ‘steamways b b,

+

valves, a rotary blade ~or wing car ing | leading from the inlet-valve bore to the op-

connecting the latter bores with the work-
ing chamber . _
top thereof, while the upwardly - extending

Figure -1 is. substantially a central sec-

er at opposite sides and near the

80

positely-located cut-off-valve bores ¢, and

‘branches d@* d* have connections between the -

tional view through the engine as taken on working chamber and the. exhaust-valve

lane at right angles to the engine-shaft. bores e e.. The engine-body Js, furthermore,

thereto indicated by lines 2 2, Fig. 1. Tine | way f and with'curved exhaust-outlets f* 17,
1 1, Fig. 2, indicates the plane o ‘section of ;

' wardly and toward each other and connect-
_ . ing-with the said exhaust-way f: SR

off valves, Fig. 5 being a cross-section of the
same as taken on the hne 5 5, Fig. 4. Fig. 6 ‘ _ :
' ally eccentrically thereof, its top being periph-
. , erally in contact with the upper wall of
the same on the line 77, Fig. 6; and Kig. 8 isa

ocated piston blades or wings which are fit-

Similar characters of reference indicate.
 In the drawings, A re?_resents the engine- | F, having at one end a pu
lindrical cross. bores

table cylindrica

L

the working chamber centrally” betweeq the
steamways d d and constituting, in conjuné+ -
tion with the wall of the working chamber,
the crescent-shaped space, &s shown iaFig. 1.
The said rotatable body, whi¢h is as long as’

| | A9, i | - - ; - 60
‘engine as_ taken on & plane at right angles low the working chamber B with an exhaust-

leading within ‘the thickness of the engine-
body from the exhaust-valve bores ¢ down-

95

D represents a cylindrical rot&tﬁble.BOdy
mounted within the working chamber axi-

100

105

‘the working chamber B, has formed as one-

‘therewithand issupported bft the engiae-shaft
a" _ ley G and at thé: '
other end a spur Fe,ar{e wheel H. . Thesaid rota-
body D: has opposite radal

110

‘outwardly-opening recesses. or piston-blade.
pockets g extendiag from end o end thereof,



the inner walls or bases of such pockets being
connected by one or more circular holes h.

- PP represent a pair of piston blades or
wings of exactly. the same, le

- B, the sarte being fitted and slidable inwardly

‘and outwardly in the said recesses or pockets

g and have at their inner edges stems i”
~which are fitted in the aforementioned hole ;

10“which- connects: the opposite blade-pockets

g 9, and a helical spring ¢ lies in the center
of the ‘hole 7 in- compression between ‘the
‘stems'and exerts.an outwardly-ferciag attion

o mﬁ}iﬂté’iﬂ- t'he -'bl&de.s --&l:w&ys with' their
15-outer-edges in- yieldiﬂi];ﬂﬂ tact-against: the
rki ~ =

ciroular-wall 6f the working chamber B.

~ il-represents the inlet-valve: of ,

' oylindrical - Shape-closely: to: fit and to hawve
' reversmng rotative movements within the in-
20 let-valve bore 4,-and, as clearly shown in the
~. drawings; this valve has the epposite sides of
1ts' body: portion: recessed or_slabbed off, as
tmdicated at 42 42, the length of such recessed
rtions being understood as of the same

25 length as-the ways-b b. The cylindrical in-

let-valve has the. turned-down -end-portions
974 to ¢onstitute journals therefor n-cireular
~ yournal-holes thereforand .
‘through- circular: journal-holes ‘1n- the oppo-
stbe end-closing plates-a? of- the engine-body.

30 site end-olosi 7
- 'The cut-off-valves C C:are, or may be; of the

- igeptical’ form -and dimensions. as the inlet-
~ valve'l'and on the extended journasls at one

end of each is-affixed a spur gear-wheel J, the

35 -8pur-gears of both cut-off valves running in
- the - engine-shaft. . Both of
" valves:
. the inlet; _ |
40" tion- thateach has-arecessed or Slatbed-oft
~+ portion ¢ erly at one side thereof. - On one

mesh’ with the-;--aforementiohe'd~:spuregea,r on |

“the rexhamust-

-of th@journal extensions * of the inlet-valve

18- Tigidly
-extension’L?; and
of  the “exhaust-valves are:

- the aforesaid ; _ “ OB
50 in -conjunetion' ‘with the ‘inlet and -exhaust
- -valves; having ‘the. constructions. stated; con-
stagute the entire: reversing means-necessar 0
forivhis engine.; - T
.. - ' Asrepresented in Fig. 3. the bandle-lever 1,
55 “is_"shewn:as_-_provide‘d: vgx

“r-7-8re cast or engraved, the pointer. in con.

_ th-as the cy-
. s lindrical body D and the working .chamber

1 through t

- | tion of the exhaust-valve
a general

to be fitted ia and

are set as shown in Hig. 1 (m '_ositioils Tre-

-versed -from - those - established - when the =

‘handle-lever is in the position shown in I .
3) the rotatable body and engine-shaft will
have the direction of rotation as indicated by
the arrow in Fig. 1, it bein
when the unrecessed centra portion of the
inlet-valve downwardly inclined to the right-

N ——

“chest will pass downwardly to the rightward
_ e right - hand
 while the right-hand cut-off valve is momen-
‘tarily in the position. of

steamway d,. being ‘obstructed from - bhence

. . _ positioned against

the branchway @?, and the steam will enter
| the contracted space.at the '*I'i%lt* upper por-
"tlon of the working chamber

' passing to the exhaust-way by. the solid pOr-

1ve by direct pressure and also by expansion
after the cut-off valve shall have been closed.
aganst such' plate to force it fully or more
‘than half-way around, and when: the oppo-
site piston-plate has come, around past- the
‘right-~hand steamway d 'the first. plate will
pass the léft-hand steamway d, permitting
the exhaust of the engine threu gh the brane
@* of the left-hand way d through' the right-
ward recessed portion -of . the left-hand ex-
“haust +valve-and . bthrouch the left-hand ex-

steamway b and -

7‘.

apparent that -

ward the steam from the chamber or steam-

75 -

Fig. 1 will passto the

8¢

| ; behind the -
right-hand piston-plate P, and will be ettect- -

90

93

haust - passage “for .exhaust -through the -
exhaust -opening £, It may be' mentioned

that when the engine-valves are.seb ag in Fig.
1" the left-hand -cut-off valve C, while con-
tinuously rotating,

v affixed a lever L, having-a handle |-

with ' the : right-hand
-engine is- reversed,
and 1t 1s easy to be perceived: that:when: the
handleMever is thrown to the reversed posi-
tion indicated in: Fig. 8 the. solid middle por-

-tion of the inlet-valve will be melined ‘down-

to end journal extensions |
affixed radially- |
-exteniding levers"M M, to the extremities of | ri
“which'are pivoted links ‘N N, ‘which are piv- | will
| ote‘d*-to'opposité,rly-é:{t‘endedf'ear-piéces nn-of | le
handle-lever. ‘These proy 181088, |

_ th an index-finger or
- ,poinjzer:;aj;aﬁd: on the face of the adjacent end
- wall of the engiae oppositely-pointmg arrows

~off connection from the:laft-
1d - steamway ' to : the left-hand exhaust-
‘passage f? -while' the recessed portion of the
‘right-hand exhaust-valve will estabhlish com-
munication ‘from -the ‘working -thamber
“through the right~hand exhaus t-passage 2.

~~ This engine as _ |
- Eoint; of & machinist or engine - builder- ex-
hibits attractiveness because of the very few,

‘pieces which are comprised in the engine,

| tunction with the -arrow next: to which it may | T-eclaim—
6 o b .

6 positionied, ‘indicating ‘the - ‘direction .in

~ which the engifie is to have'its-r

tation as insured by positioas of
. eontrolled by '

unning ro-

the handle-lever. . |

Now as to the operation: Tt will be -é;pga:r-;_
Ves..

65 -ent that when ‘the inlet and exhaust ve

‘the valves | .
| ' |'and within - such -bod:

1. In & reversible rotary steam-engine, .an

cylindrical “working

engine-body having a .
Ing outwardly therefrom ,

‘¢chamber, :and having

I drical cut-off - valve

‘located - eylindrical in et-valve . bore, cylin-

"bores -separated : frora

performs no funetion, as,
| of course, is the case
-are of a-similar eylimdrieal-shape: to, | cut-of - valve ‘when: the
and cut-off valves;with: bheexeep-| |

simple, easily-formed, -and machine-finished

100
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. LTO

115

viewed ‘ from the stard-

120

125

- an intermediately-

130



* - haust-valve bores se

834,04_;_'1}'

‘and. at opposite sides of the inlet-valve bore,

and oppositel

~ geparated from the cut-off-valve. bores, and

- farther from the inlet-valve bore, all sald

- 5 bores being in axial parallelism with- the

" working. cylindrical chamber, and said en-
gineabodyi

" located steamways leading from such bore

1o to the cut-off-valve bores, and W&ys léadmg"

- from the latter bores into the working cham-
‘ber at OP%OSite sides of its median line,
* such ways having branched pa.ssage“s‘ leading,
to the exhaust-valve bores, and exhaust-
15 outlets leading from the exhaust-valve bores,
" a cylindrical rotatable body mounted within
~ the working .chg.mber-'a.nd"having .8 Inaln
. shaft as part thereof, wings or blades carried
by, and. radially extended frqm, said body
- 20 and edgewise bearing against the working-
~ chamber wall, a reversible cylindrical inlet-
~ valve, rotary cut-off valves, and reversible
' exhaust-valves fitted for their movements 1n
~the respective bores therefor, and means for
25 imparting continuous rotary motions to said
" cut-off walves. 1~ . ...
.. 2. Ins reversible rotary steam-engine, an
~ ‘engine-body having a cylindrical working
~ chamber, and having outwardly. therefrom
jo an intermediatél; ,
" ‘yalve bore,. cylindrical cut-off-valve :bores
. geparated from and at opposite sides of the
inlet-valve bore, and oppositely-located ex-
arated from_the cut-

35 'off-valve bores, and
"7 yalve bore, all said
allellism with the working cyhindrical cham-
~ber, and said. engine-body having an inlet-

~ opening leading to the inlet-valve bore, &
- 40 p8ir o oppositely-located steamways lead-
 '1ng from such bore to the cut-off-valve bores,

~ ways leading from the latter bores into the

r

working chamber at 0;;1posite sides of its me-

| - dlan lme, j‘;‘-SllCh_ ways . &V’lng branche_d pa,sf-
45" szies leading to the exhaust-valve bores, and

aust-outlets leadi

centrically mounted within the working

. chamber, p_eriphqrally in contact with one

so side of the chamber-wall, having outwardly-

- .opening blade-pockets, and having a main
~ shaft as part thereof, blades carried by said
' body inwardly and outwardly movable in the
 .pockets therein,. and ‘springs having out-

: 55 ‘wardly-forcing actions against aaid blades, a

e rotatively-reversible cylindrical inlet-valve,

. rotary cut-off valves,
| ~ ible-exhaust - valves,

. -, ments in the respective
6c

and rotatively-reversi-

 cut-off valves. L e
SR T a reversible rotary steam-engine, an
engine-body having a cylindrical working

. .chamber, and haying outwardly therefrom
65

y-located exhaust-valve bores

aving an inlet-opening leading to
the ‘inlet-valve bore, a pawr of. oppositely-

| said inlet. and cut-off valves having reversed

Jocated cylindrical inlet-

farther from the inlet- |
bores being in axial par-.

- ing from the exhaust- |
- valve bores, & ¢ lindrical rotatable body ec-

fitted for their move-
ent bores therefor, and .
means for imparting rotary motions to said

an intermediately-lo cated cylindrical inlet-

valve bore, cylindrical cut-off-valve bores
sg}mmted from and at opposite sides of the
‘inlet-valve bore, and oppositelyflocated ex-
haust-valve bores separated from the cut-off- -
valve bores, and farther from the inlet-valve 7c
bore, all said bores being in axial parallelism
with the working cylindrical chamber, and
said engine-body having -an. inlet-opening
leading to the inlet-valve bore, & pair of op-
positely-located = steamways leading - from
cuch bore to the cut-off-valve bores, ways
leading from the latter bores into the work-
ing chamber at opposite sides of its- median
line, such ways having ranched passages .
leading to. the exhaust-valve bores, and ex- 8o
‘haust-passages - leading from the exhaust- -
valve .bores, a cyln rical rotatable body -
mounted within the working chamber and
having the engine-shaft as Hart. thereof,
wines or blades carried by, and radially ex-
| tended from, said body and edgewise bearing
against the working-chamber wall & reversible
cylindrical inlet-valve, rotary cut-off valves,
and reversible exhaust-valves fitted for their -
movements in the respective bores therefo1, 9o

735

{

or slabbed formations at their opposite sides,.
and said exhaust-valves recessed or slabbed .
t-rmations at one side only, a gear-wheel on -
the engine-shaft, and gear-wheels on the cut- 95
off valves with which the first-named gear1s

- 4. In a reversible rotary steam-engine, an
engine-body having a cylindrical ‘working
ehamber, and having outwardly therefrom 100
an intermediately-located cylindrical inlet- -
valve bore, cylindrical"cut-off-valve bores.
separated from and at opposite sides of ‘the
inlet-valve bore, and oppositely-located ex-
haust-valve bores separated from the cut-off-
valve bores, and farther from the inlet-valve
bote, all said bores being in axial parallelism
with the working cylindrical chamber, and

said: engine-body having an inlet-opening .

1éﬁdinfto.-the inlet-valve bore, agair of op- 110
positely-located . steamways- jeading " from

such bore to the cut-off-valvé bores, and |
ways leading from the latter bores into the
working' chamber at Qpposite sides of its
median line, such ways having branched pas- 115
sages leading to the exhaust-valve bores, and
_exhaust-outlets leading from, the exhaust-
valve: bores, a cylindrical rotatable body
‘mounted within the. working .chamber and
having & main shaft as partl:,ﬁéreof, wings or tzo .
blades carried : by, and radislly extended.
from, said body and edgewise bearing against
the working-chamber wall, a reversible cylin-
drical inlet-valve, rotary cut-off valves, and
reversible exhaust-valves fitted for their
‘movements in the respective bores therefor,
a lever having a handle, connected to the in- ﬁ'
let-valve, levers connected to the exhaust-
'valves, links connecting said exhaust-valve
levers with the inlet-valve lever, and means 30

125.

05



sage leading from the top of the body to said
steam-chamber, an intermediately-located
| eylindrical inlet-valve bore, below the steam-
king | chamber, cylindrical cut-off-valve bores sep-

| arated from and at opposite sides of the inlet. 50
- | valve bore, and oppositely-located exhaust-
| Yalve bores separated from the cut-off valve

bores; and fa‘rthgr {rom the inlet-valve bore,

- Inlet-valve bore, and oppos%ely-located ex-~ | all saj oS _
‘Io haust-valve bores separated from the cut-off- | the working. cylindrical chamber, and sajd 55
- Vvalve bores, and farther from the inlet-valve | bedy having an opening leading vertically
‘bore, all said bores being in axial parallelism | from the steam-chamber to the inlet-valve
with the working cylindrical chamber, and bore, a pair of oppositely-located steamways
~ said engine-body having an inlet-opening | leading from suc ‘bore to the cut-off-valve
15 leading to the inlet-valve bore, a pair of Op- | bores, and T-shaped ways connecting the 6o
positely-located steamways lea;tﬁng’ - from | latter bores with the working chamber and
- such bore to the cut-off-valve bores, snd connecting the latter chamber with the ex-
-ways leading from the latter bores into the | haust-valve bores, and having curved ex-
working chamber at opposite sides of its me- | haust-outlets ading within the éngine-body
anline, such ways having branched passages | from the exhaust-valye bores, downwardly ‘6 5
. 1eading to the exhaust-valve bores » and ex- | and toward each other and connecting with

- haust-outlets leading from the exhaust-valve | sajd -exhaust-way, g cylindrical rotatable
-~ bores, a'cylindrical rotatable body mounted body mounted within the working chamber
- -within the working chamber a,mf having a | and” havine main ‘shaft as part thereof ,
- 25 main shaft as part thereof, wings or blades | wings or bfades carried by, an radially ex- 70
. ‘carrted by, &ndpm-‘dia;llj'r extended from, said tended from, said bodv and edgewise bearing
body and edgewise bearing a amst the work- | against the workin -cl?;&mber wall, a reversi-
ihg-chamber wall, g reversible cylindrical in- ble cylindrical in et-valve, rotary cut-off
 let-valve, rotar cut-off valves, and reversi- | valves, and reversible exhaust-valves fitted
- 30 ble. exhaust- Hmsﬁtﬁed ~for their move- for their movements in the respective bores 7s
. ments in the respective bores therefor, g le- therefor, a gear-wheel on the engine-shaft
ver having a handle, connected to the inlet- | and gear-wheels, in mesh therewith, on the
- Valve, levers connected to the exhaust-valveg | cut-off valves, a lever connected to the inlet-
~ having a pointer, links connecting said ex- ‘valve,levers connected to the oppositely-lo-
- 35 haust-valve levérs with the inlet-valve lever, | cated exhaust-valves, and links connecting 8o
' reversel -pointing motlon-indicating arrows said exhaust-valve levers with the inlet-
on the face of the engine-body adjacent the valves. - - ' .
1alet-valve and in relation to either of which | Signed by me af Springfield, Massachu-
- said pointer may: be positioned, and:means Setls, . In presence of two subscribing wit-
- 40 for ﬁmp&rtu%g ’E‘?ntinuous rotary movements ‘nesses. - o _ '
to the cut-off valves. o S | _ |
6. Ina reversible rotary steam-engine, a, . '?QSEPH 1. D. BEAUCAGE.
-engine-body having o cylindrical working |  Witnesgses:
. :chamber, havin thereabove g steam-cham-| © Wy S BELLOWS,
45 ber and there_bei)w an exhaust-way, & pas-| = G. R. Driscorr.
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