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UNITED STATES

PAaTENT OFFICE.

NESTOR HENQUIN, OF SCHENECTADY, NEW, YORK.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No, 661,524, dated Noveniber 13,1900.
Application filed March 6,,1900, ~ .erial ¥o. 7,467, * (No modal.;

To all whom it may concerr:

Beitknown that I, NESTOR HENQUIN, a citi-
zen of the United States, residing at Schenec-
tady, in the county of Schenectady and State
of New York, have invented certain new and
useful Improvements in Rotary Engines, of
which the following ‘is a full and complete
specification, such as will enable those skilled
in the art to which it appertaingto make and
use the same.

This invention relates to rotary engines;
and the object thereof is to provide a rotary
engine positivein action, economical in steam
consumption, and which shall furnish a maxi-
mum of power for the steam consumed.

With the above and other objects in view
my invention consists in the construction and
arrangement of parts hereinafter specified.

In the accompanying drawings, forming
part of this specification, in which like ref-
erence characters denote corresponding parts
in the several views, Figure 1 is a longitudi-
nal vertical section of a rotary engine con-
structed according to my invention, several
of the operative parts being shown in full
lines; Iig. 2, a central vertical transverse sec-
tion thereof; Fig. 3, a section of Fig. 2 upon
the line 3 3.thereof, and Fig. 4 a section of
Fig. 2 upon the line 4 4 thereof. Tigs. 3 and
4 are upon an enlarged scale.

In the practice of my invention I provide
a cylinder-casing 5, which is mounted upon
suitable bases 6 and provided with detachable
heads 7, which are fitted to flanges 8 thereon.

Mounted upon the eylinder-casing 5 is a
communicating valve-casing 9, which is bolted
thereto by means of flanges 10 and is pro-

vided with a detachable cap 11, bolted there-

to by means of flanges 12 and 18. The power-
shaft 14 of the engine is journaledin the heads
7 of the eylinder, passing through stuffing-
boxes 15, and is provided with a crank-elbow
16 within the cylinder.

The piston which I employ is denoted by
the general reference character 17, is cylin-
driecal in form, and embodies a piston-head
consisting of two semicylindrical members
18* and 18° of less length than the inner lon-
gitudinal dimension of the cylinder-casing 5
and whieh are bolted about the crank-elbow
16, being recessed upon the plane portions of
their perimeters to form a bearing which re-

ceives the crank-elbow. . Kach of the piston-
head memberg is recessed inits curved perim-
eter to receive bolts:19,.by. which the mem-
bers are bolted to.the crank-elbow. -~ About
the piston-head members 18* and 18 is fitted
a ecylindrical ‘jacket 20, 'which is approxi-
mately of a-length equal to the inner longi-
tudinal dimension of.the cylinder-~casing 5
and whiceh is bound frictionally to the head
members 18% and :18% by means of plurally-
curved springs 21:and 22, which are shown in
section in Fig. L.and:.in.dotted lines in Fig. 2
and which are arrangedin peripheral grooves
formed in the head members: 18 and 18"
These springs bear. upon -the inner periph-
ery of the jacket 20 and form a firin connec-
tion between the heads 18 and 18 and the said
jacket.

At one end of the cylinder-casing 5 and
within the same at the bottom thereof is ar-
ranged a packing-disk which fits tightly be-
tween the adjacent.end of the piston-jackes
20 and the eylinder-head 7 and is capable of
adjustment by means of adjusting-screws 24,
which are operatively mounted in the adja-
cent piston-head.  The diameter of the pis-
ton 17 is considerably smaller than the inner
diameter of the eylinder-casing 5, as clearly
shown in the drawings, and its operation
follows circularly the:contour of the inner
periphery thereof. The crank-elbow 16 op-
erates within the eylindrical piston-jacket 20.
The piston 17 is. provided with a piston-rod
or vane 25, the lower end of which is bolted
between the piston-head members 18> and 18°
by means of the bolts 19 or secured thereto
in any other suitable manner and is prefer-
ably oblong in form and provided with a lon-
gitudinal oil-passage 26, the lower end of
which opens above the erank-elbow 16, where-
by oil introduced therethrough will be freely
admitted to the coengaging bearing-surfaces
of the piston-head members 18* and 18* and
the crank-elbow 16. The vane 25 is of a
width coincident with the interior length of
the cylinder throughout the portion thereof
exterior of the piston-jacket 20,

The cylinder-casing 5 is divided into two
parts or members-—namely, 5%, in which is
formed the eylinder proper in which the pis-
ton operates, and 5° which communicates
therewith and in which are formed cylinder
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steam-ports 27 and 28, which are separated
by a web 29, formed longitudinally of the eyl-
inder-casing member 5° at the top and cen-
trally thereof. The web 29 extends from end
to eud of the cylinder-casing member 5> and
is provided with two segmental depending
flanges 30 and 31, which are formed with-a
radius of a circle having a central point mid-
way therebetween. . The flanges 30 and 31
extend likewise from end to end of the cylin-
der-caging member 5 and are separated by a
space 32 at their lower ends.

The steam-ports 27 and 28 are arranged, re-
spectively, between the flanges 30 and 31 and
the respective adjacentsides of the cylinder-
casing mmember 5°and communicate with the
cylinderateitherside of thespace 32. -Mount-
ed between the flanges 30 and 31 is a cylin-
drical reocking roller-bearing 83, which ex-
tends approximately from: end to end of the
space therebetween,

The piston-rod orvane 25 is slidably mount-
ed in a diawetrical chamber 34, formed .in
the roller-bearing 33, and the relative dimen-
sions of the chamber 34, vane 25, and piston
17 are such that when the. piston is in en-
gagement with the lowermost inner periph-
ery of the cylinder-casing ‘the vane 25 will
soill projectat its upperend within the cham-
ber'34, and that when the piston 17 is'in en-
gagement in.its upper periphery with the
lower portion of the roller-bearing 33 the said
vane 25 will approximately fill the chamber
34, which extends. approximately digametric-
ally through the bearing 33. The bearing 33
is provided with an oil-passage 35, which com-
municates with the chamber 34 and is formed
in alinement therewith radially of the voller:
bearing 33, Asthe piston 17 operates within
the eylinder under actuation-of the steam ad-
mitted thereto by either one of the ports 27
and 28, as hereinafter described, it -travels
about the cylinder in a cirenlar path in en-
gagement with the walls thereof, revolving
the crank-elbow 16 and shaft 14, and the vane
25 operates to maintain constant the move-
ment of the piston relative to the crank-el-
bow 16 and also receives -to a considerable
extent the iinpaet of the steam assisting in
the actuation of the piston.

Arranged within the casing member 5 at
one end thereof is a packing-disk 86, which
fits the adjacent ends of the flanges 30 and
31 and web 29, as well asone end of the roller-
bearing 33, Tforming a steam-tight joint of the
several parts with which it engages.: The
packing-disk 36 is adjustable by means of an
adjusting-screw 24, mounted in the adjacent
cylinder-head 7.

Mounted within the valve-casing 9, at the
bottom thereof, said casing being provided
with a circalar inner periphery, is a reverse-
valve plate 37, (shown upon an enlarged scale
in Fig. 4,) provided in radial lines thereof,
which are less than one hundred and eighty
degrees apart, with two transverse feed-ports
38 and 39, respectively. The valve-plate 37

is also provided with two. exhaust-ports 40
and 41, which open at the bottom ‘thereof,
but.do not-open through the top thereof; and
both of which communicate with an exhaust-
chamber 42, which is segmental in form and
provided with a wide mouth portion 43, which
opensatouesideof the valve-plate 37 and-com-
municatesatall timeswith-an exhaust-pipe44,
whichis fixed in the valve-casing 9 at one side
thereof. The exhaust-chambei42is notopen
at:the top or bottom of the valve-plate 87 and
onlythroughthe mouth43. Theexhaust-ports
40 and 41 arve arranged in lines radially of the
valve-plate 37, which are less thau one hun-
dred-and eighty degrees apart,and the pref-
erable relative arrangement of the feed-ports
38 and 89-and the exhaust-ports 40 and 41 is
such: that the ports4l and 39 are arranged at
onesideof the valve-plate:and separated rela-
tively by .a distance measured upon the ¢ir-
cumference:of a.circle passing through both
thereof ‘equivalent to the circumferential dis-

tance measured upon the same circle between g

the ports: 38 and 40,

The ports 27 and 28.in the eylinder-casing
wmember 5% are-arranged diametrically oppo-
sitely therein, and the relative arrangement

of the poits 27 and 28 and the ports 38, 39,40,

and 41 in the valve-plate 37 is such that when
the valve-plate 37 is turned into position to
bring the. port 39 into communication with
the port 28 the port 27 will be in communi-
cation with the port40. - It follows, therefore,
that when the valve-plate 37 is turned to bring
the port 38 into communication with the port
27 the port 41 will be in communication with
the port 28. Hence,as hercinafter deseribed,
as the steam is admitted always through the
ports 38 and 39 and exits through the ports
40 and 41, when thé port 39 isadmitting steamn
to the port 28 the port401is receiving exhaust-
steam from the port27, and when the port 38
is admitting steam to the. port 27 the port.41l
is recelving exhaust-steam from the port 28.
It is seen- from the: above that the ports 27
and 28 alternately operate -upon reversal of
the engine as feed and exhaust ports, respec-
tively.

Mounted: turnably upon the reverse-valve
plate 87'is a feed-valve plate 45, (shown in
detail in Fig. 3,) provided-with two diamet-
rically oppositely arranged transverse ports
46 and- 47, respectively, which -are arranged
to respectively alternately register with the
ports 38-and 39 in the valve-plate 37 upon ro-
tation of the valve-plated45.  Abovethe valve-
plate 45 is formed the steam=chest 48, which is
fed with steamthroughasapply-pipe49atone
side of the valve-casing 9.  The steam-chest
48is closed atthetop by a stuffing-box 50, cen-
trally through which passesaturnable valve-
sleeve 51, which is formed integral or-other-
wise rigidly connected with the vatve-plate 45.
Passing turnably through the valve-sieeve 51
is ‘a reverse -~ valve rod 52; which likewise
passes turnably and centrally through the
valve-plate 45 and centrally throughthe valve-
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plate 37, being fixed thereto by keys or pins
53, and the valve-rod 52 projects above the
valve-sleeve 51 and is provided with a cen-
tral oil-passage 534, arvanged to communicate
with the oil-passage 35 in the roller-bearing
33. The valve-rod 52 is provided at its up-
per end with an oil-cup 55, which communi-
cates with the oil-passage 54, and it is mani-
fest that with the parts of the engine in the
relative position shown in Fig. 2 oil is free
to pass from the cup 53 through the passages
54 and 35, the chamber 34 in the bearing 33,
and the passage 26 in the vane 25and onto the
¢rank-elbow 16, thoronghly oiling the same.
It is also manifest that the oil flowing from
the lower end of the passage 54 will lubricate
the roller-bearing 33 and the inner bearing-
surface of the cylinder proper.

The shaft 14 is provided with a cam 56, in
connection with which operates in the usnal
or any desired manner the lower end of a cut-
off rod 57, which has a rocking bearing at 58
upon an arm 59, secured to the adjacent end
of the eylinder-casing 5. Pivoted to the up-
per end of the cut-oif rod 57 at 60 at one end
is a cut-off rod 61, the other end of which is
pivoted to an arm 62, connected with the
sleeve 51 by means of a collar 63 passed there-
about and detachably connected therewith by
meansof aset-screw 64, Thearm 62 isshown
inFig. 2andin dotted linesin Fig. 1. Arevers-
ing-handle 63 is detachably connected with
the valve-rod 52 by means of a collar 66 and
aset-screw 67 passed therethrough. The cut-
olf rod 57 is so operatively connected with the
cam 56 and the cut-off rod 61 and armb2 areso
operatively connected with the valve-sleeve
51 that with the parts in the positions shown
in the drawings the feed-valve 45 will be os-
cillated to intermittently bring the port 47
into communication with the port 89 at pre-
determined intervals determined by the sev-
eral phases of movement of the piston 17 in
the cylinder, whereby steam is admitted from
the steam-chest 48 to the c¢ylinder at just such
times as the piston traveling in the eylinder
in the direction of the arrow in Fig. 1 shall
have passed the port 23, allowing ingress of
steam therethrough. As the steam ecarries
the piston downwardly in the direetion of the
arrow, the latter extending from end to end
of the eylinder and being maintained in close
contact with the cylinder’s inner periphery
by the crank-elbow 16, and the vane 25 also
extending from end to end of the cylinder,
the exhaust-port 27 is maintained closed un-
til snch phase of movement of the piston
as shall bring the latter beyond the exhaust-
port.  When the piston shall have moved into
a position approximately diametrically oppo-
site that in which it first receives the impact
of the steam, the cam 56 cuts the steam from
the feed-ports 47 and 39, and the latter ports
are not again opened until the piston has
passed the lower orifice of the port 28; When
the piston has passed the lower orifice of the

port 27, the exhausted steam will pass out
therethrough.

When it is desired to reverse the engine,
the handle 65 is turned to rotate the valve-
rod 82 and valve 37, bringing the port 46 into
registration with the port 38 and shutting off
communication between the port 39 and port
47, furthermore bringing the port 27 into
commuuication with the port 38 and the port
28 into cominunication with the pors 41. It
is therefore evident that the port 28 thus be-
comes the exhiaust-port and the port 27 the
feed-port.

By means of the relative construction and
arrangement of parts herein described I pro-
vide an engine of few and simple parts and
economical to operate, the friction of the op-
erative parts being wminimized. It is mani-
fest that the piston 17, being directly con-
nected with the power-shaft, imparts the di-
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rect impulses of the steawn thereto, and said

piston having a sliding bearing and a partial
rolling bearing within the cylinder and upon
the erank-elbow moves with but slight fric-
tional resistance. The engine is easily re-
versed, and the separate parts thereof are
readily detachable for repair and cleaning.

I do not limit myself to the specific con-
struction and arrangement of parts herein
specified, but reserve the right to vary the
same within the scope of my invention.

Having fully ‘deseribed my invention, I
claim as new and desire to secure by Letters
Patent—

1. In a rotary eungine, a cylinder, a shaft
passed therethrough.and provided with a
crank-elbow therein, and a piston rotatably
mounted upon said ¢rank-elbow comprising
a piston-head embodying two members which
are clamped about the crank-elbow, a pro-
jecting vane which is clamped between said
piston mewmbers, a jacket which is passed
about said piston-head members; and a spring
element interposed between said piston-head
and jacket, substantially as shown and de-
seribed.

2. In a rotary engine, a cylinder, a shaft
passed therethrough and provided with a rel-
atively movable piston, said piston being pro-
vided with a vane, a rocking bearing mounted
in the engine exterior of the cylinder and with
which the vaneisloosely connected, said rock-
ing bearing and said vane being provided
with oil-passages whereby oil may be intro-

‘duced to the bearing-surface of said piston

upon said shaft, substantially as shown and
deseribed.

3. In a rotary engine, a cylinder, a shaft
passed therethrough, and provided therein
with a erank-elbow, a piston rotatably mount-
ed upon said crank-elbow, a rocking bearing
mounted exteriorly of the eylinder and pro-
vided with a transverse chamber, said piston
being provided with a vane whichis slidably
mounted in the chamber in said rocking bear-
ing, an ingress and an exit port formed at
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either side of said rocking bearing and com-
municating withsaid ¢ylinder, a valve mount-
ed above said rocking bearing and provided
with ports arranged to be brought into regis-
tration with said ingress and exit ports, said
valve being provided with a valve-rod and
with a longitudinal oil-passage arranged to
communicate with the chamberin said rock-
ing bearing, said vane being also provided
with an oil-passage through which oil may be
admitted to the bearing-surface of said piston
uponsaid erank-elbow,substantially asshown
and described.

4. In a rotary engine, a cylinder, a shaft
passed therethrough provided with a crank-
elbow therein, a piston rotatably mounted
upon said crank-elbow and comprising a pis-
ton-head embodying two members which are

passed about the crank-elbow, a projecting
vane which is c¢lamped between said piston-
head mmembers, a jacket which is passed about
said piston-head members, and within which
said crank-elbow operates, and a spring ele-
ment interposed between said piston - head
and jacket, said piston-head members being
of less length than said jacket, substantially
as shown and described. .

In testimony that I claim the foregoing as
my invention I have signed my naine, in pres-

20

23

ence of the subscribing witnesses, this 3d day 30

of Mareh, 1900.
NESTOR HENQUIN.

Witnesses:
CHRIS. - HENQUIN,
ALEx. J. THOMSON.




