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To all whom &t ma Y CONCErn :

"UNITED STATES

PATENT OFFICE.

- LEANDER J. WING, OF BOSTON, MASSACHUSETTS.

ROTARY ENGINE.

SPECIFIGATION forming part of Letters Pa.tent No. 259, 964 dated J'une 20, 1882,
Application filed June 10, 1830. (\'o model.) - @

Be it known that I, LEANDER J. WING, of

Boston, in the county of Suffolk and Gommou
‘wealth of Massachusetts have invented certain

new and useful Improv ements in Rotary En-
gines; and I do hereby declare the following
to be a full, clear, and exact description of

.the mvcntlon such as willenable othersskilled

in the art to whlch it pertains to make and use
it, reference being-bad to the accompanying

_drawm gs, which form part of this specification.

A very desirable object to be accomplished

‘in the construction of a thoroughly practical

rotary engine is to so construct the movable
abutment, when such is used, as to render the
movement by which it is opemted easy, and at
the same time allow it to be done rapidly. To
this needs to be added the quality of durability
in its movable parts, and due regard must be
had to its compensating qualities. To accom-
plish:this object I have constructed a double
swinging abutment, an enlarged view of which
is seen in Figs. 6 and 7. By the use of this

‘style of abutment it will be readily seen that
the movement necessary to operate it is very
“slight, at the same time very easy, and, being

operated when there is no steam pressure upon
it, is susceptible of very rapid movement. . It
is evident that by proper]y enlarging the di-
ameter of the circle described by the annular

_steam-chamber three very desirable advan-

tages are secured—namely, a swiftly-moving

.piston, a slowly-revolving main shaft, and

greater leverage between the piston and main
shaft, by which the power of the engine is pro-
portlouately increased. -

I‘lgure 1 is a front elevation of my engme
TFig. 2 is an end view of the same. Fig.3isa
vertical section on a line drawn through the
pockets M/ M/ of Flg 1. TFig.4is a view in
side elevation of the inner face section, E/, of

.the annular steam-chamber F, showiug the

. annular grooves forming one-half of the annu-
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lar steam-chamber, the ports of ingress and
egress, rotating disk I, piston G, and piston-
extensions G® G, Flg 5isa VleW in vertical
section of the valve-cylinder kand piston-valve
8, with cam v, taken on a line with the valve-
rod s. . Fig. 6 is an enlarged side view of the
abutment Fig. 7 is an enlarged edge view
of the same. Fig. 8 is a side view of the ro-

-t tating disk, showing the slot I/ between the

segments I? and I? together with the beveled
periphery and hub K. TFig. 9 is a side view
of the piston. TFig.10isan enlarged plan view
of the same after the cap G2is removed. TFig.

11 is an enlarged vertical sectional view of the

piston, the right-and-left-hand serew 132 not be-
ingshown. Fig.12isa plan view of the spring
R/, Fig.13 is an enlarged representation of
the device for moving the abutment-shafts in
opposite directions. Figs. 14 and 15 are en-
larged views of the adjustable connecting-rod
connecting the lever S?and crank Q. Fig. 16
is a plan view of the slotted wedge B2  Tig. 17
isanedge view of the same. Fig. 18 is a side
view of the valve s and segmental gear b.

Fig. 19 is a view in side elevation of the re-

versing-valve cylinder Y. Fig. 20 is a vertical
sectional view of the reversing piston-valve Z.
Fig.21 isa vertical section of Fig.19, the steam-
pipes being shown in side elevation. Fig. 22
is a plan view of the sliding gear-plate a and
segmental gears 0’ 5% b b*. TIig. 23 shows an
end view of Fig, 19. Fig. 24 is a transverse
section of the reversing piston-valve Z. Tig.
25 is an enlarged detached view, in section, of

‘the packing-rings on the disk. Tig.26is a

view in vertical section of the disk I, piston

‘G, main shaft D, and slots H H.

A represents the bed of my improved en-
gine, having two upright projections, A’ A/, to

‘the outer sides of which are secured the in-
ner scetions, B/ E/, of the annular steam-cham-

bers I F. The bed A is also provided with
the stays or braces A* A? to impart additional
strength and stiffness thereto.

To the opposite ends of the bed A are se-
cured, by bolts or in any other desired man-
ner, the standards B B, each having an elon-
gated bracket or support B/, formed in 1ts
upper end.

The main shaft D is journaled in its op-
posite ends in journal-bearings €, the lower
halves of which bearings are purposely cast

solid with the standards B%, which latter is

constructed with a foot, B?, the latter being
of less length than the space between the end
flanges, B°, of the bracket B/ on the upper
end of standard B. TFoot B® rests upon the

‘wedge B?, the inclined surface of which rests

upon tlie inclined surface of under wedge B2,
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thelatter being supported upon the upper sur-
face of the bracket or support:B. ' The wedges
B? B? are formed with elongated slots BS,
through which are inserted the bolts B, which
serve to secure the standard B*against dis-
placement.

The journal-bearings C C may be vertically
adjusted to compensate for wear and bring
the shaft in properalignment by means of the
set-screws ¢ ¢, which are inserted through the
end flanges B? B of the bracket or support B'.
By regulating the adjustment of these set-
serews, the innerendsof which engage with the
opposite ends of the wedges B? B, the latter
are moved endwise, and by means of their in:
clined faces serve ‘to raise or lower the bear-
ings O C, as may be desired.

The bearings C € are laterally adjusted by
meaus of the set-screws ¢ ¢/, which are also
inserted through the flanges B° B%, and engage
with the opposite: ends of the foot B* and
serve to retainit in any desired lateral adjust-
went.  Thus it will be observed that the bear-
ings © C of the main shaft may be brought on
proper alignment and readily adjusted, either
vertically or laterally, to compensate for wear,
by varying the adjustment: of the set-screw
c¢eand¢ ¢ :

E and B represent the ‘half-sections of the
annular steam-chamber, each  being formed
with' a groove extending: entirely around, so
that' when the two parts are.joined together
they will form an annular: steam-chamber, in
which: revolves the piston: G, which is con-
nected with and revolves the main shaft D by
means of the rotating disk I. The disk I is
fitted between the two sections E and E’ of
the annular steam-chamber, F, which sections
are cut away to receive the disk. '

Near the outer edge of each half of the an-
nular steam-chamber is an abutment-cham-
ber, L, extending slightly below the inside
cirele described by the annular steam-cham-
ber and upward throngh the flange of sections
E and E/, also being as wide as these sections.
In this abutment-chamber L the double abut-
ment N slides or swings.

At a point of about one sixth (more or less)
of the circumference of the annular steam-
chamber from either side of the abutment-
chamber L, in sections E’ E/ of the annular
steam-chamber F, are placed the ports W and
X for ingress and egress of steam.

At right angles with the abatment-chamber
L, on either side of sections E/ E/, are the ears
F’ FY, by which the sections E’ E’ are bolted
to the upright projections A’/ A’ of the bed A.
At the bottom of the annular steam-cham-
ber F, opposite the abutment-chamber, is a
petcock (not shown) to discharge water of con-
densation. To the opposite side of the abut-
ment-chamber L, on sections E and E/ of the
annular steam-chamber I, are bolted the pock-
ets M’ M/, into which the double abutment N
swings while the piston G is passing. At the
top of the abutment-chamber L and pockets M/

259,964

M is bolted the cap M, in which cap are -ar-
ranged the abutment-shafts P and P/, they
passing through stuffing-boxes arranged on
each side of the cap M, alsosupported by bear-
ings P? P3, secured to the flanges of sections E
and E/ on each sideof the cap M.

The double swinging abutment at its top is
secured by itshub to the shafts P and P/, The
lower part of the abutment covering theannu-
larsteam-chiamber is made thin, and the inside
edges are overlapped by the packing-sections
N’ N/, which on one edge are grooved for the
purpose; and on the other edge they are either
tongued or: grooved, so that when the abat-
ment is shot and these: sections N/ N/ are
pressed together by means of springs O O, sita-
ated between the bottom of the:slot and the
thin edge of the abutment, there may be se-
cured a steam-tight joint between the contigu-
ous surfaces of sections N/ N’. - The beveled
sections N2 N2 alsooverlap thelower section of
the abutment N, and are providedwith springs
0’0" behind them for the purpose of pressing
them against the beveled periphery of the disk
I, so .that while forming. a steam-tight . joint
they may take up any wear on the beveled pe-
riphery of the disk I resulting from the press-
ure of the spring-pressed packing-sections N?
Nz exerted thereon.

Just outside of that portion of theabutment
which covers the annular steam-chamber each
side of the abutment is provided with ribs N?
N3, of proper thickness to snugly fit within the
abutment-chamber and freely slide .therein.
Wlen closed, and steamis admitted to the an-
nalar steam - chamber, these abutments are
pressed against the sides of the abutment-
chamber L, so as to form a steam-tight joint.
To avoid any tendency toleak, theseabutments
may be made of steel, and that section to
which the hub is attached may be made thin,
5o as to become flexible under the steam-press-
ure.

The rotating disk I is secured to the main
shaft D by means of the hub K. That portion
of the disk I extending from the hub X out-
ward is fitted between the two sections E and
E/ of the annular steam-chamber F. Tor two-
thirds or three-fourths of the circumference of
the disk the periphery thereof is beveled from
its outer edge to the center, (shown enlarged
in Fig. 25,) thereby forming a beveled wear-
ing-surface on the periphery of the disk which
will exceed the thickness of the disk in any
desired proportion, as I do not restrict my-
self to any particular angle to which the pe-
riphery should be beveled, the essential fea-
ture of eonstruction being that the circle de-
scribed by the abutment shall be such as to
cause the inclined face of the abutment to fit
snugly the beveled periphery of the disk. This
bevel of the periphery of tie disk I is for the
purpose of furnishing suitable meansfor form-
ing a tight joint between the disk I and the
sections N? N? of the abutment N when they
are pressed against it, also to assist in taking
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up the wear between the sections N2 N2 and the
disk I. '

In that part of the disk where the periphery
isnotbeveled are two segments, 12and I3, which,
when- the disk is in position, extend nearly
throughtheannular steam-chamber. Between
these segments I* and I® is a slot, I/, which is
sufficiently wide to admit the piston G. This
slot I is sufficiently deep to allow the piston
G to have a radial movement when the engine
is in operation to adapt it to any variation in
the distance between the shaft and annular
steam-chamberresulting fromthe displacement
of the shaft or other cause.

Near the périphery of the disk I, on opposite
sides thereof, are formed the annular grooves
H H, (see enlarged Figs. 6 and 25,) extending
entirely around the disk I, each of which serves
the purpose of containing the three triangular-
shaped packing-rings H’ H? H3, which are
situated as follows: H’isa V-shaped ring, and
is placed in the bottom of the groove like an
inverted V. On the outer side of the groove is
placed the ring H? while on the opposite side
is the ring H% : :

Springs O%are seated at opposite ends upon
the inner faces of the rings H/ H’, and operate
to force them outwardly and cause their bev-
eled faces to press the rings H?and H?® snugly

-against the sides of the annular groove H and

their outer faces against the inner surfaces of
the sections E and E/, and thereby insure a
stéam-tightjoint, which will automatically com-
pensateforany wear. Thussteamisprevented
from passing in force between the disk I and

sections E and E/ of the annular steam-cham-’

ber, inside the said rings. To avoid any spray
of steam that might pass through before these
parts are sufficiently worn to become tight, a
stuffing-box is arranged around the hub K of
the disk I, the gland E? of which is shown in
Fig. 1. .

To the two segments 1% I® of the disk I are
secured, on either side of the disk I, the.pis-
ton-extensions G*and G*, Fig.4. At the point
of contact between these two piston-extensions
and the piston G, these extensions form a
circle; but at the end remotest from the pis-
ton they run down to a sharp edge, and are in
form a templet of the movement of the double
abutment as related to the piston while pass-
ing the abutment, and they are designed to
lessen the clearance of the engine, but may also
bentilized toact ascams when required. These
piston-extensions are smaller in diameter than
the piston, and allow of the admission of steam
to the annular steam-chamber as soon as the
piston has passed the port of ingress.

The piston G is composed of two sections, G/

being the main section, and G®the cap. G’ is
constructed with a flange extending around
the same, having four projections, as shown
in Figs.10 and 11, one on each side, R® R%, and

one each at top and bottom, RS RS, to whichis’

secured the cap G? between which and the

-flange of section G’ is formed a recess to.re-

ceive the cut metal packing-ring R, which is
ground to fit between the flanges, and is of snffi-
cient width so that in passing the abutment-
chamberLonesideoftheringshallalwaysover-
lap the edges of the abutment-chamber L, and
thus-avoid any concussion and allow it to ro-
tatesmoothly in thie annularsteam-chamber F.

The packing Ris concaveon that sidenearest
the shaft and convex on the opposite side,
thus becoming the segment of a circle adapted
to fill the annnlar steam-chamber; and this

70

75

metal ring R is cut at the top or bottom, or’

both, toallow it to expand to take up the wear
between the annular steam-chamber and itself,

- The appliance for expanding this ring is as
follows: Between the top and side projections,
Rfand R% and bottom and side projections, RE
and RS, of the piston G is a spaee, in which are
inserted the bent springs R’ R/, Fig. 12, with
a hole-in their centers. The ends of .these
springs R/ R/ are placed against the inner sur-
face of the ring R, and by meaus of a right-and-
left-hand screw, R?, passing through the hole
in the spring R/, and having shouldersto keep
it in place between the top and bottom pro-
jections, R® RS, of piston @G, two nuts, R® R?,
are moved in opposite directions against these
springs R/, and thus the pressure of the cut-
metal ring R against the annular steam-
chamber may be increased or decreased at
pleasure. - :

To the top of the screw R? wlrich projects
into a hole in the ring R, is fitted a socket-
wrench, which ean be applied when the piston
is in proper position by removing the cap M ;
but it can.be so arranged as to be adjusted by
removing the pocket M/, if preferred. During
the passage of the piston aronnd that part of
the annular steam-chamber occupied by the
double abutment the two sectionsof the abut-
ment are caused to swing ‘outwardly in oppo-
site directions by means of a double arm de-
vice, (shown in Fig. 13,) which consists of an
arm,1?, on which is a hub, 1", which is secured
to the abutment-shafis ¥ and P’.. One arm is
made sufficiently wide to contain a slot, in
which moves the slide T3, -

Through the slide T® passes a pin,T% which
connects it with the other arm, to which the
pin T¢ is rigidly fixed. Hence by the action
of the cam S upon the roller 89, fitted to the
slot 7, the lever S? operating through the con-

necting-rod formed by yokes Q' Q' and right-.

and-left-hand serew Q? upon the arm Q and
abutment - shafts P and P/, the abutment is
caused to open, and that at the proper time,
during the revolution of the main shaft D.
Steam is admitted into the ports W or X,
according to the direction in which the shaft
D is to revolve, by means of the piston-valve

-8y counected with each annular steam-chamber,

8o

85
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which valve is caunsed to slide in the eylinder

tion of the gear #* on the main shaft D, re-
volving gear ¢’ on the cam-shaft ¢ - The pis-
ton-valve s is constructed with two ports, ¢ ¢/,

"I by meauns of the cam v, operated by the ac- -
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of equal size, and directly opposite each other,
and corresponding in size and position with
the two ports &/ &/ of the cylinder %, so that
when the ports s’ s’ are exactly over the ports
I/ I/ there will be an equal and simultaneous

-passage of steam from each side of the valve

s into the ports &/ I/ through the passage h?
and into the ports W or X of the aunnular
steam-chamber.

At the top of the cylinder & is an opening
for the passage of steam from the supply-pipe
« into the eylinderh. Steam is thus admitted
to or cut off from the annular steam-chamber
by the action of the cam v, connected with the
valve s by valve-rod s°

The cam-plate is composed of a slotted plate,
v, on each end of which are projections, the up-
per projection being for the purpose of con-
necting the cam v with the valve-rod s%, and
the lower projection is to contain a set-screw,
»%, with which to adjust the sliding section ¥,
containing the lower friction-roller, the upper
friction-roller being stationary. The cam ¢?
is secured to the cam-shaft ¢ through its long
hub, on which is a collar, #°, which, by a set-
serew, is secured to the hub close to the cam-
plate v, thus avoiding any side motion.

The adjustable friction-roller serves to take
up any wear of the cam ¢* at pleasure.

The engine shown in Fig. 1is only designed
to run in one direction. Steam entering the
cylinder & through the supply-pipe and throt-
tle-valve z' passes through the port s’ of the
valve s, thence through port A’ of cylinder &
and passage h? into the annular steam-chatn-
ber I through the port W, Fig. 4, forcing the
piston G and disk I around the annular steam-
chamber until the piston G passes the port X,
acting as an exhaust, when the steam belind
the piston, somewhat expanded by being cut
off at half-stroke, is exhausted out of port X
and escapes through the exhaust-pipe p; but
when it is desired to constitute the engine
shown in Fig. 1 a reversing-engine, it is neces-
sary to conuect with it the reversing-valve cyl-
inder Y, Figs. 19 and 21, in which slides the
reversing piston-valve Z, Figs. 20 and 24, the
sliding gear-plate ¢ and segmental gears b’ )®
1® 1%, the lever Y%, and connecting-rods d and
e. In the cylinder Y, Fig. 21, there are three
ports on each side directly opposite—namely,
Y’ Y2 Y3, The ports Y/ and Y? correspoud
with the ports Z’ and Z* of the reversing pis-
ton-valve Z, but so sitnated that the port at
one end of the valve Z must be closed when
the port at the other end is open. In the cen-
ter of the valve Z, and on either side, is a con-
cave recess, Z3, of such length that when the
port Z/ is directly over the port Y’ the concave
recess Z® will cover the ports Y? and Y3 of the
cylinder Y, and thas form a coutinunous pas-
sage of steam from the annular steam-cham-
ber F through the ports W W, passages I* Ii?,
ports &/ b’ and s* % and through counnecting-
pipes into concave recesses through ports Y’
Y’ and Y° Y? to the exhaust-pass’age p. It

will be remembered that while the exhaust-
steam is being thus disposed of live steam is
being admitted throngh ports 7’ and Y’ and
connecting - passages  into the corresponding
cylinders I, connected with the ports X X of
theannularsteam-chamber F,and at each half-
revolution of the main shaft is let on and cat
off by meanus of the cam v operating the piston-
valve s. To reverse the action of the steam
and the motion of the engine the lever Y* of
the cylinder Y is pushed in until the ports Z*
72 of the valve Z are directly opposite the
ports Y2 Y2 of cylinder Y. This movement,
by reason of the action of the connecting-rod
e upon the sliding gear-plate a, partly revolves
the segmental gears 0’ b* 1® b*, through which
the valverod s® is allowed to slide upon a
feather in such a manner that when the seg-
mental gears are partly revolved the valve-
rod s? and the valve s will also partly revolve;
but this action does not impede or interfere
with the sliding of the valve s in the cylinder
I, Fig. 5, through the action of thecam». The
valves operated upon by the segmental gears
b and 3* will be in such position that their
ports &’ s’ will be directly opposite ports &/ L’/
of the cylinder %, while the valves partly re-
volved by the action of segmental gears b* and
b* will be in snch position that the wide ports
s? &% of valve s, Fig. 18, will be directly oppo-
site ports »* k' of eylinder %, and by reason of
the width of the ports s* s* will form a con-
stantly-open passage from the aununlar steam-
chamber into the eylinder k, it being under-
stood that the ports s? s? areof sufficient width
to cover the ports A/ A’ of the cylinder 1 and
also the lift of the cam v,

In that part of the sliding piston-valve s
and also the reversing-valve Z to which the
rod is attached there are openings to admit
of the steam passing through the head (see
Figs. 20 and 24) to equalize the steam-press-
ure and form a perfect balance.

An automatic cut-off may be arranged in
connection with valve s and ceylinder % by dis-
pensing with the use of the cam v and sub-
stituting in its place an eccentric and a long
valve-rod, connecting at the bottom with a
dash-pot and near thevalve s with a tripping
device operated by a suitable governor applied
to the main or valve shaft. -

In place of the triangular rings used in the
grooves H H on disk I, flat rings may be used
as follows: In place of ring H put a flat ring
which shall just fill the groove and movein it.
Between this and the cut double outer ring
whiel is to take the place of rings H? and H?
insert several layers of thin felting or other
flexible material, care being taken that the
cuts in the two outer rings shall not be oppo-
site each other. The action of the spring O°
upon theinner ring and flexible packing canses
the outer rings to perform the same functions
as rings H? and H? in former device.

I am aware that rotary engines have been
invented wherein the rotary disk is construct-
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ed with a curved or rounded periphery, I
make no claim to such -construetion, as in such
form of disk it is impossible to take up for the
wear between the periphery of the rotary disk
and the wearing-faces of the abutment. In my
invention the periphery of the rotary disk is
coustructed with two flat faces, with which en-
gage correspondingly-flattened faces on the

Sectional abutment, whereby the wear is com-

pensated for and an accurate steam-tight joing
secured. : ‘

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— » ,

1. In a rotary engine, the combination, with
an annular steam-chamber, of a rotary disk
having a beveled periphery, forming two flat
wearing - faces inclined toward each other,
which extend only partly through said annu-
lar steam-chamber, substantially as shown and
described, and for the purposes herein set
forth, . )

2. In a rotary engine, the combination, with
an annular steam-chamber, of 3 rotary disk
having a beveled periphery, forming two flat
wearing - faces inclined toward each other,
which extend only partly through the annu-
lar steam-chamber, said disk being furnished
with steam packing-rings located between its
beveled periphery and the shaft to which it is
secured, substantially as shown and described,
and for the purposes herein set forth.

3. In arotary engine, the combination, with
an annular steam-chamber, of a rotary disk
having a beveled periphery, forming two flat
wearing - faces inclined toward each other,
which extend only partly through said annuo-

lar steam-chamber, and a radially-adjustable-

piston, substantially as shown and described,

and for the purposes herein set forth. ,
4. In a rotaryengine, the combination, with

an annular steam-chamber and rotary disk

provided with two flat wearing-faces on the
periphery, of a sectional abutment constructed

and adapted to fit said wearing-faces on the
periphery of the disk and to open and move
outwardly from opposite sides of a piston con-
nected with said disk, substantially as shown
and deseribed, and for the purposes herein set
forth.

5. In a rotary engine, the combination, with
an annular steam-chamber and rotary disk
baving two flat wearing-faces on its periphery,
of a sectional abutment constructed to fit said
wearing-faces on the periphery of the disk,
and mechanism for imparting simultaneous
movement to said sections and move them in
opposite directions away from a piston con-

‘nected with said rotary disk, substantially as

shown and described, and for the puarposes
herein set forth. )

- 6. In a rotary engine, the combination, with
an annular steam-chamber and rotary disk
having a piston connected therewith, of a sec-
tional swinging abutment, the adjacent edges
of said abutment being furnished with com-

pensating slides to form a steam-tight joint,
sabstantially as shown and deseribed, and for
the purposes herein set forth.

7. In a rotary engine, the combination, with
an annular steam-chamber and rotary disk
having a radially-movable piston connected
therewith, of a two-part swinging abutment,

7

the sections of which are adapted to move out-

“wardly from said piston when the latter passes

the abutment, substantially as shown and de-
scribed, and for the purposes herein set forth.

8. Inarotary engine, the combination, with
an annular steam-chamber -and rotary - disk
having a beveled periphery, of a sectional abut-
ment provided with spring-pressed packing-
sections, which fit steam-tight against said

“beveled periphery, substantially as shown and

described, and for the purposes herein set forth,

9. In a rotary engine, the combination, with
an annular steam-chamber and ‘rotary disk
having a  beveled periphery, of a sectional
swinging abutment the sections of - which are
adapted to move toward and away from ‘each
other, such sections provided with “spring-
pressed packing-sections to pack the Jjoint be-
tween the two sections and betweenthe abut-

ment and beveled periphery of the rotary disk,

substantially as shown and deseribed, and for
the purposes herein set forth. :
10. In arotary engine, the combination, with
an annular steam-chamber having an abut-
ment-chamber formed therein, of a sectional
swinging abutment having ribs formed on its
rear edges, said ribs snugly fitting within the
walls of the abutment-chamber, substantially

as shown and described, and for the burposes

11. In arotary engine, the com sination,with
the half-sectionsof the annularste am-chamber,
of the sectional swinging abutment and abut-
ment-pockets secured at opposite sides of the
abutment-chamber, substan t-ial}fy asshown and
described, and for the purposes herein set forth.

12. Inarotaryengine, the combination,with
the half-sectionsof theannular steam-chamber,
of abutment-pockets secured to opposite sides
of the abutment-chamber and a cap located
over said abutment-chamber, substantially as
shown ‘and described, and for the purposes
herein set forth.

-13. In a rotaryengine, the combination,with
the annular steam-chamber and rotary disk, of

herein set forth. J/

- sectional swinging abutmentsattached torock-

shafts, cams on the main shaft, and suitable
devices between the cams and rock-shafts for
actuating the latter and imparting a swinging
Inovement to the two sections of the abutment,
substantially as shown and deseribed, and for

the purposes herein set forth.

14. Inarotaryengine, the combination,with
the annular steam-chamber, rotary disk, and
sectional swinging abutment, of cams attached
to the main shaft, pivoted levers provided with
anti-friction rollers which engage in the cam-
grooves, and jointed arm for transmitting mo-
tion from the pivoted levers to the rock-shafts
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to which the abutments are attached, substan-
tially as shown and described, and for the
purposes herein set forth.

15. In a rotaryengine, the combination,with
the main shaft, of standards for supporting the
same, said standards formed in two parts, the
upper portion constituting the lower half of
the shaft-bearing and provided with ontward-
ly-projecting ears or flanges for the removable
attachment of the cap of the journal-box, and
secured to the lower section of the standard in
a manner to prevent any longitudinal dis-
placement, the upper portion of the standard
made both vertically and laterally adjustable,
substantially as shown and described, and for
the purposes herein set forth. __

16. The standards formed of upper and lower
sections, the latter provided at its lower end
with a perforated supporting-flange and at its
upper end with a supporting -bracket, and
wedges interposed between said sections of the
standard, and set-screws for varying the ad-
justment of said wedges, and thereby raising
or lowering the upper section of the standard,

“substantially as shown and described, and for

the purposes herein set forth. i

17. The combination, with the upper and
lower sections of the main shaft standards, of
wedges provided with elongated slots, bolts
inserted through said slots for securing said
sections together, and set-screws for varying
the adjustment of said wedges, substantially
as shown and described, and for the purposes
herein set forth.

18. In arotaryengine, the combination,with
the rotary disk, of a radially-movable piston
provided with a split packing-ring, a right-and-

left-hand screw, springs, and nuts for adjusting
the packing-ring, substantially as shown and
described, and for the purposes herein set forth.

~19. Inarotaryengine,the combination,with
the rotary disk, of a radially- movable piston
provided with a split packing-ring, and screw-
shaft extending partly through the packing-
ring for expanding said ring, substantially as
shown and described, and for the purposes
herein set forth.

20. In arotaryengine,the combination,with
an annular steam - chamber and sectional
swinging abutment, of a rotary disk provided
with a radially-moving piston and tapering
piston-extensions on opposite sides of said pis-
ton, substantially as shown and described,and
for the purposes herein set forth,

21. Ina rotaryengine,the combination,with
thereversing-valve, of the rack-plate, segment-
al gears, and rotary valves, the latter having
narrow and wide ports on opposite sides there-
of, substantially as shown and deseribed, and
for the purposes herein set forth.

929. In a rotaryengine, the combination,with
the balanced reversing-valve Z, having the
ports Z’' Z? and intermediate recess, 73, of the
cylinder provided with ports Y/, Y%, and Y3,
substantially as shown and described, and for
the purposes herein set forth. '

In testimony that I claim the foregoing I
have hereunto set my haund this 9th day of
June, A. D. 1880, in the prcsence of two sub-
seribing witnesses.

LEANDER J. WING,

Witnesses:

JAs. H. LANGE,
GE0.D. SEYMOUR.
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