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- UNITED STATES

PATENT OFFICE.

'LEANDER J. WING, OF BOSTON, MASSACHUSETTS.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 259,967, dated June 20, 1882,
Application filed May 27, 1878,

To all whom it may concern.: :

Be it known that I, LEANDER J. WING, of
Boston, in the county of Suffolk and State of
Massachusetts, haveinventedan Improvement
in Rotary Engines, of which the following is a
specification.

In rotary steam-engines as ordinarily con-
structed the steam bears directly upon the
shaft, which increases the friction and conse:
quently requires the expenditnre of considera-
ble power to perform a given amount of work.
In my machine I have reduced the friction to
the minimum by so constracting the annular
steam-chamber and the connecting parts as to
cause the pressure of the steam to be applied
directly to the rotation of the piston without
bearing upon the edge of the disk, and thus

-relieving the pressure upon the shatt; and my

. invention consists in several. improvements in
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* packing-rings.

the construction of rotary steam-engines, here- _

inafter fully set forth. _ ,
Figurelisaperspective view ofanengine em-
bodying my invention, Fig.2isa view of one
half of the annular steam-chamber, showing
the ports, the slot for the abutment, and the
Fig. 3 is a section of the same.
Fig. 4 1s a view of the other half of the annn-
lar steam chamber, showing the rotating disk,

~ the piston, and the sliding abutment. Figs. 5
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. operating the abutment,.
" front and side view of the abutment.
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and 6 represent sections of the piston enlarged.
Tig. 7 is an end view, showing the devices for
Trig. 8 represents a
Figs. 9
and 10 are sections of the steam chamber for
containing the valves; and showing tbe con-
hecting-passages between the chamber % and
the annular steam-chamber and the exhaust,.
Figs. 11,12, and 13 represent the reversing-
valve, the sliding valve, and the stationary in-
termediate valve-plate. I'ig.14isthecamthat
operates the sliding valve. Fig. 15 is a modi-
fication of the mode of constructing and con-
necting with the annular steam-chamber F the
slot—or in this case chamber—in which the
abutment slides. Fig. 16 represents the rotat-
ing disk carrying the piston.

A represents the bed-plate supporting the
engine. ‘

B is the standard, there being one on each
side, to which the annular steam-chamber is
bolted.

- Cand C/ are standards supporting the main

shaft D. ' v

E and E’ represent the two half-sections of
the annular steam-chamber, each being formed
with a groove extending entirely around, so
that when the two parts are joiped together
they will form an apnular chamber, in which
is fitted the disk I, that carries the piston G.
Near the outer edge of each half of the annular
chamber is a recess or groove, in which is fitted
80 as to be steam-tight a metal packing-ring,
H, baving springs underneath to keep the ring
pressed against the disk I. A similar metal
packing-ring, H’, also provided with springs,
is fitted between the inner edges of the annu-
lar steani-chamber and the chamber surround-
ing the hub of the disk I. :
" Between the two sections of the annular
steam-chamber is fitted a disk, I, which is se-
curely attached to the shaft D, so as to rotate
with it, The outer and inner edges of each
section of the annular steam-chamber are cut
away to admit of the disk I being snugly fitted
between and yet to rotate freely. The portion
of the disk I covering the annular chamber is
tapered or beveled from the center outward, for
a purpose hereinafter explained. In thatpor-
tion of the disk I whieh covers the annular
chamber is fixed a piston, G, each portion of
which that projects through the disk I fitting
ineach section of theannular steam-chamberF,
soastorotate freelyinthesame. Atthecenter
of the disk Iis a hub, K, by which it is secured
to the shaft D. At the center of the upper por-
tion of the annular steam-chamberis a slot, L,
extending downward to a point near the inner
packing-ring, H', and upward through a pro-
Jection, M, as shown. In these slots, one-half
on each side, is fitted a sliding abutment, N.
This abutment consists of a metal plate having
a central beveled slot extending from its lower
edge to near its upper portion, as shown in
Fig. 8, the slot passing over the disk I, and
beveled so as'to conform to the bevel of the
disk I, :

The abutment is provided with sliding sec-
tions N, corresponding to the portions of the
abutment on each side of the slot.  The inner
contiguous surfaces of the parts N and N’ are
beveled in oppositedirections, asshown in Fig.
8. The sliding portions N’ are attached to the
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main portions N by headed pins passing
through slots in the same, so as to allow of
their free movement. The lower edges of the
sections N’ are caused to project below the
edgesofthe main sections N by meansof springs
0, arranged bLetween the two sections N and
N/, as shown in Fig. 8. The object of the
sliding sections N’ projecting below the main
section N is that when the ends of sections
N are forced down to the lowest point in the
~lot L the section N’ will remain at its lowest
point, and owing to the bevel between these
two sections the abutment will be increased in
thickness to fill the slot L in order to render it
steam-tight at the proper time, and also,when
drawn up, being reduced in thickness, is al-
lowed to work freely and without friction in
the slot L. The slot in the abutment may be
provided with a metal packing, kept in place
by springs or steam. This beveled slot is also
designed to assist in rendering the fit of the
abutment N’on each side of the beveled disk I
steam-tight, and is so constructed as to relieve
the disk I from any friction caused by the op-
eration of the abutment immediately after the
abutment starts upward. ’

To the top of the abutment is attached a rod,
P, the upper end of which is pivoted to an arm,
Q, by which it is operated, the rod passing
through a stuffing-box properly fitted in the
projection M.

The piston G is shown in detail in Figs. 5
and 6 in section. It is composed of two sec-
tions, 3’ and G, secured togetherand provided
with flanges G and G*, so as to form arecess
around the piston. Withinthisrecess isplaced
a metal packing-ring, S, of sufficient width to
1ill the space between the flanges & and G,
the edges of which ring are ground to fit
steam-tight within the flanges G/ and G”.
Underneath this metal ring is a recess, V, to
admit steam through the connecting-passage
Vi, after it has passed through a chamber, T,
in which is arranged a sliding plug, U. The
plug Uis fitted snugly but so as to slide freely
in the chamber T. It is formed with beveled
ends, which close the openings at each end of
the chamber T. It is of such a length that
when forced to one end of the chamber T by
the action of the steam upon it while closing
this end the stcam admitted in the opposite
open end of chamber T will pass through the
passage V’into the recess or chamber V and
expand the cut-metal packing-ring S, so as to
cause itto press against the soft-metal packing
R, which is closely fitted tothe innersurface of
the annular steam-chamber I, the said pack-
ing R being convex to fit the outer bearing-
surface and concave to fit the inner bearing-
surface against the annular steam-chamber ¥.
The packing R is of such width as to allow its
cither edge toextend slightly over the edges of
the slot L in order to allow it to pass smoothly
across the slot L whilerotating in the annular
steam-chamber F.

The sliding plug U isoperated by the steam
entering at either end of the chamber T, so

that immediately upon the entrance of steam
into the annular steam-chamber P the piston
is packed steam-tight.

1t is intended that the space between the
ports W and W/, Figs. 2 and 4, and the slot I,
and also that between the ports X and X’ and
slot L, shall be sufficiently wide to admit of the
piston passing the ports before reaching the
abutment N, for the purpose of allowing the
steam to exhaust {rom either port as the pis-
ton is advancing toward the abutment N, and
thus relieve the latter from the steam-press-
ure while it is being drawn up to allow the
piston to pass, it being understood that the
piston may be made to movein either direction
around theannular steamm-chamber, the motion
being reversed by meauns of deviceshereinafter
explained.

At the lower portion of the annular steam-
chamber is an opening or passage, Y, pro-
vided with a pet-cock for the purpose of al-
lowing the escape of any water of condensa-
tion in the annular steam-chamber:

A suitable oiling device may be arranged
near the top of the projection M for the pur-
pose of lubricating the abutment and also the
disk.

The method of operating the abutment is as
follows: The rod P, to which the abutment is
attached, is pivoted at the upper end to an
arm, Q, which forms a part of a slide, a.
(See Figs. 1 and 7.) Thisslide extends down-
ward to the bed-plate and moves through a
guide, b. In the slide a is an oblong slot, as
shown in Fig. 7, which is fitted to slide npon
a hub, to each end of which latter are secured
the sections Z and Z’ of a double cam, each
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the slide . The cam Z (shown in dottedlines
in Fig. 7) is made to bear at its peripbery upon
a projection or shoulder, ¢, fixed on one side
of the slide «, and serves to draw the slide
down after having Leen drawn up by the cam
7!. The cam Z’ is of such construction and
s0 arranged on the main shaft D thatit comes
in contact with a shoulder on the inner side
of the slide a, and when rotated throws up the
said slide, and at the same time the abutment
N, while the piston G is movingoverthespace
between the ports W and W’ and the slot L,
or the space between the ports X and X/ and
slot L, according to the direction in which the
piston is moving.

It will be seen that the cam Z’ throws up
the slide a, and with it the abutment N, while
passing in either direction, and as soon as it
has performed this duty the cam Z instantly
commences to draw down the slide a and abut-
ment N, holding it in position until cam Z' is
ready to raise it up again.

I am aware that double cams of somewhat
similar construction have been before used, as
in the case of Van Pelt, who uses a yoke in
the place of my slotted slide a; but I disclaim
all right or interest in that or similar cams
which lack the slotted slide, since I consider
the slide as a necessary device to keep the
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movement of the. abatment-rod in line while
it is being raised or lowered by the action of

_the cams Z and 7.

In addition to this cam arrangement, for op-
erating the abutment I have arranged a small
steam-cylinder, d, provided with a piston the
rod e of which is attached to the arm Q of the
slide a. Steam is to be admitted to a steam-
chamber connected with the cylinder d at the
rear, and is passed from the steam-chamber to
the cylinder d through a valve in the cham-
ber operated by a cam, 7, on the main shaft D,
and attached to a connecting-rod, g. The ob-
Ject of this method of operating the slide and
abutment by steam is to dispense with the op-
eration of the cams in part or entirely during
the time that the steam is applied. -

The cams are designed to aid in regulating
the movement of the slide a and abutment
when operated by steam.

The steam-chamber % (shown in section in
Figs. 9 and 10) consists of a box in which
are arranged a reversing-valve, w, a sliding
valve, s, and also an intermediate stationary
plate, t.

In the valve-seat or rear of the steam-cham-
ber are four slots or openings, as shown in
Figs. 9 and 10, composing the ports and the
exhausts. The ports ¢ and i/ connect through
the passages » and »/ and ports m and I, Fig.
10, with the ports W and W/, Figs. 2 and 4,
and ports X and X’ through passage ' and
ports m’and I/, Fig. 9, and allow the passage of
steamtothe annularsteam-chamber?, Bythis
means steam is admitted on each side simul-
taneously of the rotating disk I, thus exerting
an equal pressure on each side of the disk T,
and relieving the same from all friction occa-
sioned by the pressure of the steam. .

k and % are the openings-through which
steamn passes through the passage o to the ex-
haust p, Fig. 9. These exhaust-openings are
diagonally opposite each other, and the ports
are arranged in the same manner, thus bring-
ing one exhaust and one port on either side of
the steam-chamber h. The steam passes from
the steam-chamber % through the port ¢ into
the passage n, through theé ports land m, Fig.
10, into the ports X and X/, Figs. 2 and 4, and
around thecannular steam-chamber T, and it
exhausts out of the ports W and W/, Figs. 2
and 4, thence through the ports I’ and !, Fig.
9, and the passage n’ into the steam-chamber %
through the pors 4.

Fig.11shows areversing-valve. On theface
corresponding with the valve-seatare two con-
cave recesses, ¢ and ¢/, diagonally opposite
each other, and two ports, p and p’,also diag-
onally opposite each other,asshown. Theecon-
cave recess ¢ is of such a width as to cover the
openings, (being the port i and the exbaust&’,)
thus constituting a continuous passage for
the exhaust-steam from the annular steam-
chamber F, through the passage o to the ex-
haust p. While the concave recess ¢ isin such
position as to cover the openings ¢ and &' the

-port p’, Fig. 11, will be exactly over port 4,

-Fig. 9,and thus allow thesteam to passdirectly

to the annular steam-chamber F., .

When it is desired to reverse the motion of
the engine the position of the reversing-valve
w shown in Fig.- 11 is changed Ly means of
a lever, 7, and a connecting-rod, soas to bring
the concave recess ¢’ over the openings ¢ and
k, while the port pis broughtat the same time
over the port ', thus reversing the whole ac-
tion of the live and exhaust steam.

- Fig. 13 is a double sliding valve baving its
ports corresponding with the ports ¢ and ¢
on the valve-seat-in steam-chamber %.

. t, Fig. 12,is a stationary plate interposed be-
tween the valves w and s. The openings in
plate ¢are made to correspond with the ports
¢ and- ¥’ on the valve-seat, and the ports of the
valve s, Fig. 13. The object of the stationary
plateis to counteract the effect of the wear
of metal which would occar in the, event of
running the engine in ope direction for along
time, so that in reversing the engine, if there
were no intermediate plate, the faces of the
valves would be worn away in such a manner
as to cause them to leak steam in consequence
of being required to slide on different sur-
faces. ‘

. The valve s is for the purpose of letting on
and catting off thie steam at each half-revola-
tion of the piston G,and is operated by means
of a cam,v, Fig. 14,0n the main shaft D. The
¢am v is connected to the lower part of the
valve-plate s by means of a counecting-rod, u.

Fig. 1 shows an engine complete by itself,
and in snch case a fly-wheel would be neces-
sary to avoid dead-centers; but I propose to
connect with this an exact duplicate from a
line drawn perpendicularly through the center
of the steam-pipe «, so that the steam will be
caused to enter alternately each halfof the en-
gine by (he action of the cam v on the valve s
in each portion, and thasis secured a constant
flow of steam from the hoiler, either all on one
piston or partly on each in the separate por-
tions, and thus I am enabled to avoid all dead-

points, and the engine can Le started into fall

operation without regard to the position of the
valves or the piston.  As soon as the piston
has passed the ports X and X/, Figs. 2 and 4,
on its way from the abutmeunt, and steam is ad-
mitted to the annular steam-chamber T, the
piston is earried by the steam, through the ac-
tion of the cam v operating the sliding valve
8 through one-half the circle of the annular
steam-chamber F, when the steam is shut off,
and from this point the expansion of the steam
already in the annolar steam-chamber F and
occupying the space between the closed abat-
ment and the piston G- forees the piston be-
vond the ports W and W', acting as exhausts.
When using two cylinders ‘the expansion. of
steam is operating the piston in one annular
chamber, and the full force of steam from the
boiler is applied to operate the piston in the
opposite annular steam-chamber, by which ‘it
is evident that a continnal stream of steam is
applied to the pistons during a whole revolu-
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tion, besides having the benefit of the expan-
sion during nearly two-thirds of the revolution,
being' about one-third for each piston.

Tig. 15 represents a modification of the
method of constructing and conneeting with
the annular steam-chamber F the slot or cham-
bet in which! the abutmént slides. 1t js de-
signed to be attacbéd to or form a part of the
sides of 'the annular steam-chamber F, and is
intended to operate horizontally instead of ver-
tically, as'shown in Figs. 1, 2, and 3, Inthis
case the abutment N moves in a chamber
in shich it isifitted and operated bya cam on
the main shaft D through a conuecting-rod.
By this modification the abutment is required
to wove ‘only about one-half the distance of
that shown in the drawings, Figs. 2 and 4,
which facilitates the running the engine at
greatspeed. Inthiscase two abutments arere-
quired, one for each half-anunular steam-cham-
ber. A

I elaim—

1. In a rotary steéam-engine, the annular
steam-chamber F, which is bisected by the bev-
eled disk I, and in/which disk the piston G,
constructed asshown, isirigidly fixéd, substan-
tially'as shown and deseribed,and for the pur-
poses herein set forth.

2. The sliding abutment| N, iprovided  with
the sliding beveled sections N’ and N/ and
springs O, constructed and arranged substan-
tially as shown and describied, and for the pur-
poses herein set forth.

3. The sliding abutment N, provided with
the! sliding beveldd sections N/ and N, ithe
springs O, and the beveled slof in said abut-
ment, in combination with the! rotating bew-
eled disk I, substantially as shown and de-
seribed, and for the purposes herein set forth.

4. The annular steam-chamber F, bisected
by the beveled disk I, provided with the pis-
ton G, in combination with the sliding abut-
ment N, substantially as shown and described,
and for the purposes herein set forth.

5. The cams Z and Z’ and the slotted slide
a, interposed between the cams, in combination
with the arm Q, the connecting-rod p, and the
abutment N, substantially as shown and de-
scribed, and for the purposes herein set forth.

6. The steam-cylinder &, the cam f, and the
connecting-rodsgand ¢,in combination with the
arm Q and abutment, substantially as shown
?ndhdescribed, and for the purposes herein sef

orth.

7. The cams Z and Z’ and slotted slide a,
interposed between the cams, in combination
with the cylinder d, connecting-rods g and e,
arm Q, connecting-red p, and abutment N, sub-
stantially as shown and described, and for the
purposes herein set forth.

8. The steam-chamber k, containing the re-
versing-valve w, which is provided with the
diagonally-arranged concave recesses q and ¢’
and with the diagonally-arranged ports p and

65 p’, in combination with the sliding valve s,

substantially as shown and deseribed, and for
ihe purposes herein set forth.

9. In a rotary engine,the diagonally-slotted
and vertically-movablevalve-plate,interposed
between the reversing-valve « and the sliding
valve s, substantially as shown and described,
and for the purposes herein set forth,

10, Thé steam-chamber k, containing the re-
versing-valve w, which is provided with the
diagonally-arranged concave recesses g and ¢’
and with the diagonally-arranged ports p and.
'y in combination with the slidingvalve s and
the interposed valve-plate ¢, substantially as
shown and described, and for the purposes
herein set forth. '

11. The reversing-valve w, provided with the
coneave recesses ¢ and ¢/ and the ports p and
p', in combination with the ports ¢ and ¢’ and
the exhaosts %and k', diagonally opposite of
the valve:seat, said concave recesses ¢ and ¢
adapted, as shown, to form alternately a con-
tinuous passage from the annnlar steam-cham-
ber T through the ports W or X and the pas-
sage n' or n to the exhaust p, substantially as
shown | and 'described, and; for: the, purposes
herein set forth,

12. The combination of the steam-chamber
h, provided with the valves s and w, the in-
terposed plate ¢, and the valve-seat provided
with the ports i and ¢, arranged diagonally
opposite, and the exhausts kand ¥/, in combi-
nation with the passages:n or #', the ports X
X’and W W/, and the annular steam-chamber
T, as shiown and described, and for the pur:
poses herein set forth.

13. Thesreversing-valve w, provided with
the coneave: recesses ¢ and g'and;the ports p
andp’, diagonally:opposite,incombinationwith
the valverseat of steam:chamber h, as shown
and deseribed, and for the purposes herein set
forth.

14. The steam-chamber , provided with the
valves w and s, cam @, and connecting-rod ,
in combination with the abutment N, the bev-
eled disk I, and the annular steam-chamber T,
substantially as shown and deseribed, and for
thie purposes herein set forth.

15. The steam-chamber i, provided with the
valves w and s, cam v, and connecting-rod u,
in combination with the abutment N, the bev-
eled disk I, the annular steam-chamber F, the
eylinder d, the connecting-rod g, aitl the cam
/, substantially as shown and deseribed, and
for the purposes herein set forth.

16. The coms Z and Z/ and the slotted slide
a,interposed between the cams, the abutment
N, the beveled disk T, and the annular steam-
chamber F, in combination with the steam-
chamber & and the cylinder d, substantially as
shown and desecribed, and for the purposes
herein get forth.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
sceribing witnesses.

LEANDER J. WING.

Witnesses:
J. H. ADAMS,
THOMAS LALLY.
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