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Ta a:-ZZ w}'wm« zt: :o'na; J concarn S
. Belit-known ‘that T, PIERRE J ULIEN BORIS

= a.citizen of:the: Umted States;residing at Bos-
-ton, in the county of Suffelk:and: Sta,te of Mas-
-sa,ehu setts,baveinvented.certain newand use-

ful Impmvements inRotary Engines; and Ido

hereby declara the following tosbes full;clear,-
-. and-exactidescription-of; the mvehtmn snch"
‘agswillenable othersskilled in'the:art to wh ich. |
.1t a;pperta,ms to-make - and;use-the same..

"This inventionirelatesto anovel rotary en-

N gmej and has for its-object the production of

c¢lass in whieh: :both-the-fercesof. the impact
and. compression; of:. thelive steam and-the ex-
pansion-of the steam afterit has:been cutb off

~are utilized, in which the. cut-off-is antomat-
o ieally: eﬁaeted and-in’ which ;the .details of
: construction are.such thatleakage or waste

20

of steam is: prevented and the thorouwh lubm-ﬁ
,'ca,tlon* of the parts:is effected: .

‘T the ‘accomplishment; of: the &bove and

e other objects subordinate: thereto the inven:

tion: congists in.providing:a eylindrical casing
with an’ axmlly-located shaft;, upen which is
keyed within the casing or ¢y linder:a rotary.

| 'hea,d provided with afsenes of pivoted heads,

30
- topaticvalve mechanismlocated at thesteam-

< against-which dive steam:is.direeted over dia- |

metrm&lly opposite sides:of- the-aylinder in
alternative.sueeession;-and in:providing au-

" inlets.and-desighed:tebe actuated alternately

.35

. t0 permib: ingress of the-stesm: and to cut off

the: Etea,m-supply to pormitutilization of the
expansion dufing. a: portionof the movement
of: the head: as 113 passes from the inlet to the

- exhausty the:relation:of the parts being such

20

.- thatwhilethesteam i Is being admitted throuﬂ'h
'~ ‘one inlet:the valve in-the.otherinlet will be
closed. to permit:-themtilization of the expan-
sive energy upon-one.sideofithe piston,while

the corresponding:hiead; upon: the diametrie-

ally.opposite: mde 18, bemg acbed on by the lwe'

Steam. ARy

45 -

-Referring to. the dra,w.ln gs Flgum 1 is a mde
elevation of ‘my enging:proper.: ¥ig.2isa cen-

~ tral vertical sectionthierethrough:: - Fig. 3is a

vt central.verbsieal sectmll taken: at rwht angles

.4 asa detaﬂl seca_
=Iig. b is

to:the- s&emqn of Kige 2
tional view: on.a.dine é'cs;& of g 2.

fa,;detml view: of the valveﬂ_and cutioif cama,--
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' a mmple, dm'able, and-efficiant-motor of this |

!

Sfeylinder”

~eurved ste&m—mlets

18 of a steam-pipe 19 cempz 18ing

and I‘w' b is a, sectwn&l vlew on a line 6 6 of
KFig:. 6.

ﬁeferrmw to the numemls of the dra,wm n's,
the numeml 1 indicates an open-sided eylin-

‘drical casing mounted upon a suitable stand -

2 and prowded with a cover or head 3, bolted

or otherwise secured to the open side of the
.casing.to camplete what may be termed the

.of the engine. \ N
4 indicates a power—shaft compmsnw ‘the

cylinder-axle and surrounded by packmn--
glands 5, located in the heads of the piston.

6 indicates the piston of the engine; which
is composed of a pair of circular plates 7,

ﬁttmn' closely within the cylinder and 10cat9d .
_aﬂ'amst the inner faces of the cylinder-heads

and between which is secured, in & manner
toidentify the latter as a smn'le structure, a
cylindrical head-carrier § of “somewhat less
‘diameterthan the interior diameter of the ¢yl-
inder and provided with a circumferential se-
‘ries-of head-sockets 9, in which are mounted -

piston-heads 10, cmlstructed and designed {o

‘be actuated in a manner to be described. =
11 and 12 indicate a pair of abutments se-

cured ' to the inner periphery of the cylinder
“diametrically opposite each other by bolis ox
the like and designed to partly fill the space

between the pl&tes 7 and the periphery of ithe

‘head-carrier and the inner periphery of the
eylinder and through which extend forwardly-.
13 and 14, conirollefl h‘? .

rotary valves 15 and 16, the bm11e1=ef-‘~ 17 and
a -oylinder
communicatingwith the inlets, as 111 ustrated.
The eﬁ'ectweness of these &butmeﬂm will be

-well understood, since it is obvious that in
order fo rotate the pisten under steam-pres-
sure the steam must be confined between'
fixed and movable elements, the abutments
“in the -present. -constituting the former and
:the head-carrier and teads consmntmg f«-.:he
latter; as will presently appear* SR -

o mll be. observed that in or der- m emuse

-the -expansive: force:of the. me&m t0 be'ex-
“erted:upon the piston it is necessary that ob-
 structions be placed within the passages o3~

s | tending ‘from between the:abutments upon
‘thelopposite sides of the head-carrier, and i
-is-for the; purpose of providing such obstruc-
| tmns and 111 a manner Whlch Wlll permlt of

.
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their retractions into the plan of the periph- | its outward position. By referring tothe op-
ery of the head-carrier that I have provided | posite side of the engine, however, it will be
the heads 10, that I have constructed as illus-.| seen that the head which has just pabsed the 70
frated. Theseheadsaredisposed inthesame | abutment 12 is being propelled under the ex-

5 direction and are formed with a curved im- | pansion of the steant which has previously
pact-plate 20 at their free ends and piveied, | been admitted through the inlet 1+ and that
as by pintles 21, located at their forward ends, 1 the valve 16 is now closed. Thus while the
stdo nl ates 22 being provided, extending en-i- | head adjacent to the inlet 13 is propelled un- 75
wise and of an extent corresponding to ti;e | der the impulse of live steam the diametrie-
dimensions of the impact-plate and the head | ally opposite head is being subjected to the
proper to form the heads into substantially | expansive energy of the steam that its adja-
cup or receptacle shape, and pivoted members | cent inlet-valve closed or cut ofi. T'his rela-
designed to be forced outwardly by springs | tion of the parts is maintained continuously 8o
23, of any suitable form, located intermediate | but- alternately, each head receciving live
of the abutments of the sockets 9 and the | steam through, say, for instance, one -third
heads 10. 'The 1mpact-plates 20 are curved of its movement toward the exhaust-port, and
concentric with the pintles 21, and a steam- | being driven the remainder of its travel un-
tight joint 1s formed between the impact- | der expansion until it passes cither of the o3
plmu and the eontiguous face of the socket | exhaust-ports 29, located diametricaily oppo-
by a packing-plate a4 cceentrically with re- | site each other and adjacent to the rearends
spect to thg pintle and having a sharp edge | of each of the abutments. It is a fact, hows
25, which bears against the impaet-plate and | ever, that in order to partly open and close
I){}I‘I’nllb the same to move under the impulse | the valves 15 and 16 to effect this alternative go
of the spring without allowing the escape of | feed and cut-off of the steam at the opposite
the steam around the head mto the socket. | sides of the engine diametrigcally-revolving

26 indicates a limiting-flange upon the free | actuating mechanism must bhe employed, and
end of the head, designed to seat in recesses | its eonnection must depend upon the move-
27, formea by the outer edge of the plate 26 | ment of the piston, for the reason that the g5
and the contiguous portion of the socket 9. | latter determines the position of the heads
This organization of clements permits the | with respect to the abutments at all times.
several heads which are curved in a degree | The controlling-valves 15 and 19 are of cy-
corresponding to the degree of curvature of | lindrieal form and are journaled in any suit-
the head-carriers to lie coneentric with the | able manner, all the abutmenis being pro- 100
head-carriers and to permit heads to consti- | vided with transverse steam -ports 30 and
tute portions of a continuous unbroken cy- | shafts 31, upon the outer extremities of which
Hindrical surface. 1t will now be observed | are located valve-cams 32, located within
- that as the piston rotates the heads will be | slightly-elongated recesses 33 inthe face of the
suceessively foreed into the sockets by pass- | abutment contiguous to one of the plates 7. 103
ing nnder the 1nner faces of the abutments, | Within the recesses 3, a suitable distance in
antiirictional roilers 25 being provided to | advanceof thevalve-cam, arepivotally mount-
reducee the frictional contacet to a minimum, | ed cut-off eams 34, one being provided in ity
ana that as scon as the hroads have passed | relation to each uf the valve-cams and linked
from under the abutments upon the opposite | thereto, as by links 35. One of the abut- 110
side they will swing outwardly upon the im- | ments is’likewise provided with a longitudi-

45 pulse of the springs 23, and the edge of the | nally - extending linked recess 36, designed
Hange 26 will contaet with the inner periph- for the reception of horizontally-extending
ery of the ¢ %inﬁ* the side plates of the head | pins or rollers 37, carried by one of the
beingz in steam- 11”’*11 conptact with the 1inner | plates 7 and designed at the proper time to 115
toces of the plates 7. actuate the valve-cam to open ihe valve and

In ovder lef the steam as it escapes from | thereby permit the ingress of live steam to
the inlets inte the steam -space in contact | the interior of the eylinder, as illustrated in
with the head: may not pass around the lat- | thie upper view of Fig. 2. As the pin passes
ter during the outward movements of the | the cam 32 the adjacent head is receiving tl . 120
heads when relensed by the abutments, the | impact of live steam and tends to do so un-

55 end faces of the abulments 11 and 12 are | til the pin or voller 87 contacts with the cam
CUPVEeA '”"‘1 ce corresponding to the curve | 34, when, as will be obviong, the latter will
deseribed Dy the heads as they swing out- | be rotated and through the link 35 will eause
wardly npon their pivots when being C.:.LI‘I‘ICd_ the rotation of the cam 32 in the diveection to 25
fraward hy the pir&tt_m. 1’hus, supposing the | close the valve, and the cut-off of the “team

Oo Qnigine o o incthe position indieated in Fig. | will thereby be effected at a time determined
2, the steamowill be admitted from the steam- | by the distance botween the valve and cut-
-ipe 17 ineo the inlet-port 13 and will pass | off cams, and if it is desired that the head
“hence, the valve ;- being open, to the inte- | shall receive live steam d. ing more than 130
*iri ol the eyhinder, where its energy will be | one-third of its travel between the ingress

worted upon the unpiu_t plate or faceo 40 of | and egress ports it is simply necessary to
viie adjacent head, which has just beenh re- change the distance bemeen the valve-cam
leased by the 1Uutmeut% and 18 gwinging to | and the cut-off cam in order that the cut-off




,may be eﬁeeted and will operate.
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- haust-ports 29 are connected with a suitable

exhaust-pipe 37*, the steam-pipe 19 is pro-
vided with a throttle valve 38, and the engine
-13 complete.

In conelusmn it. may be stated thet the'

~ valves and valve- actuating mechanism are 80

10

arranged reletwely that Whenever one valve

is open the otheris closed, that whenever one

head is being driven under the.i impuise of live
steamthe dmmetncally-eppeeed head is being
subjected.to the expansion of the steam a,t- |

ter the cut-off has been effected, and that the
exhaust from the opposite sides of the engine

“alternates and is noteffected until the entire

potential energy of the steam has been con-

verted into kinetic power_by this initial ex-

- pansionand by this continued expansion after

20

25

 30a

the eut-off is effected; but while the present
embodiment of my mvention appearsat this'
time to De preferable I do not desire to-limit
myself tothe structural detailsillustrated and
“deseribed, but reserve the right to ehanbe |
- modify, or vary them at Wlll within the scope

of my invention.
Ilaving th us desceribed my mventmn what

Patent, ig-—

1. Inarotaryengine, the combination with

a cylinder, a shaft, a rotary piston on the lat-
~ ter, of a series of pwoted heads carried by
. the said piston, diametrically-disposed abut-

~ ments within the cylinder having curved

33

40

| eteem-paseagee therein running in reverse di-
rections, valves controliing t.he said steam-

passages, cams for oper atmg the said valves,
means carried by the said piston for aetuetmﬂ'

the valves and:cams, and dmmetrlcally-op-_ .
posed exhausts elt atec}mtermedla.te the eald .

dbutmente

The ex-

-

2. The eomb_ination- with a C}’].illldel‘ pro-

:x_'ide.d with ingress and exhaust ports, of 2
shaft, a rotary piston on said shatt provided
with a series of pivoted piston-heads, valves

controlling the ingress-ports, valve-cams con-
nected to said valves, independently-pivoted

45 |

cut-off cams connected to sald valve-cams,and

iu alternation, substantially as specilied.
3. The combination with a cylinder pro-

‘means carried by the said piston for actuat-
ing the valves and valve-cams automatically

vided with diametrically-opposed abutments

having steam-passages therein running in re-
verse directions therethrough and adapted to
be alternately opened and closed, antifrie-
tional rollers carried by the said ebutmente
and valves controlling the said steam -pas-

55

sages, of arotary piston consistingof circular
plates movable upon the opposite “sides of the .

abutments, a cylindrical head-carrier inter-
mediate the plates, a series of spring-actuated
pivoted heads on the said head-carrier adapt-
ed to be automatically forced outwardly and
moved inwardly by the said abutments, and
pins or rollers on the said plates for operating

| -the said valves, substantially as specified.
- Iclaim asnew, and desire te secure by Letters |

6o

4, T'he eombmatlen with a cylinder pro-

vided with ingress-ports and exhaust-ports,

of rotary centrelling-valves in the ingress-

ports, valve-cams connected thereto, inde-
pendently-pivoted cut-o
the valve-cams, links intermediate of the cut-
off valve-cams, a rotary piston and mecans car-
ried thereby for successively zctuating the

valve and cut-off. cams, eubsbentmll y as'spect-
fied.
PIERRE J U LILN ]_;O]{-Tb'._
Witnesses: L |

WILLARD. AMERS,
WlLLIAM JO%LEL’&N |
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