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WILLIAM R. MANLEY, OF NEW YORK, N. Y.

" IMPROVEMENT IN ROTARY ENGINES.

' Specification fﬂrming part of Letters Patent No. 152;0&2, dated June 16, 1874 ; application filed
- " ' September 20, 1873,

- To all whom it may concern :

~Be it known that I, WILLIAM ROBINSON

MANLEY, of the city, county, and State of
- New York, have made an invention of certain

new and useful Improvements in Rotary En-

- gines; and that the following is a tull, clear,

and exact desecription and specification of the
same, S '-

These improvements have reference to that
class of rotary engines in which two or more
pistons are caused to revolve or rotate in a
cylinder or case. The objects of the inven-
tion are, to enable such engines to work steam
with a variable expansion, to reduce the fric-

tion and wear of the moving parts, and to pre-

vent the escape of the fluid from the working
cylinder. To these ends the improvements
consist of certain combinations of instrumen-

-~ talities, which.are specified at the close of this

~ Specification. |

~ In order that the invention may be fully
understood, I have represented in the accom-
panying drawing, and will proceed to describe,

a rotary engine embodying all the said im-

- provements in a good practical form, it being

understood that some of the said Improve-

ments may be used without others, and that

the engine may be greatly varied without
ceasing to employ my invention in whole or
in part. - :

Figure 1 represents an end elevation of the

- sald engine. Tig. 2 represents a plan of the
~ same. Iig. 3 represents a vertical longitudi-
- nal section of the same. Tigs. 4, 5, and 6 rep-
Tresent transverse sections of the same at the
lines # @, y y, and 2 2, respectively, of Fig. 3.

Figs. 7 and 8 represent views of detached
parts of the engine, designated by the same
letters of reference as the same parts in the

The engine represented in the said draw-

Ings has a cylinder or case, A, which, in this

example, is made fast to the bed-plate B.

- This cylinder forms a cylindrical cavity, in
. which the pistons C rotate.

_ The pistons, in
this example, are six in number, and are con-
nected radially with a hub, D, which is ar-
ranged to revolve within the cylinder and
eccentrically to the cavity thereof, The pis-

ton-hub D is supported by the gudgeons E I,
-Whiph' are arranged to revolve in pillow-blocks

| I F, secured to the bed-plate B. The ends

of the cylinder are closed Dy heads G, which
are rigidly connected with the hub D, so that
the hub, heads, andradial pistonsall revolve or
rotate together. The rims of these heads cover
the flanges % of the cylinder, and the joints
between the two are packed, by preference,
with metallic rings m, which are contained in
ring-grooves in the cylinder, and are pressed

| toward the 1nner faces of the heads by springs

inserted in the grooves behind the rings.
Kach piston C is constructed to slide radially
In a slot in the revolving piston-hub, and the
radial sides of the piston are packed (see ig.
) by means of metallic packing-bars, «, which
are arranged in grooves at the opposite side
of each slot, and are pressed toward the radial
sides or faces of the piston by springs arran ged
behind the bars in the grooves. The outer
edge of each piston C is provided with a rocl-

.ing shoe, b, which is connected with the pis-

ton by a pivot-joint, ¢, and revolves in con-
tact with the inner surface of the cylinder, to
which 1t adapts itself by rocking. In order
that a slight movement of the piston relative-
ly to the shoe may be permitted, the pivot of
the joint 1s constructed with a plate-shank,
(see Ifigs. 5 and €,) which is received in a
groove 1n the outer side of piston, and the
shanlk is pressed outward by springs inserted
1n the groove. |
In order that the pistons may be sustained
against the pressure of the steam, the revoly-
g cylinder-heads are grooved radially, and

~each end of each piston (in the vicinity of the

cylinder-heads) is connected with a, slide, ,
which 1s constructed to slide radially in one
of the grooves of the cylinder-head, so that
the pistons are guided and sustained by the
heads as the pistons slide to and fro in the
slots of the piston-hub D. The said piston-
slides may be constructe® separately from the
pistons and secured to them, or may be con-
structed in one piece with their respective P1s-
tons, 1l deemed expedient. - In order that the
sliding pistons may be positively drawn out
of the hub, the ends of the piston-slides I are

‘extended beyond the circumference .of the

cavity of the cylinder, and their extended ends
are fitted with friction-wheels e, which are re-

| celved in guiding ring-grooves #, formed in the



° . _ 152,042

03*]111(101 langes k, so that the actlon Of the | moving the cut- oﬁ 1egulat1110 xalve S.
.constructwn of cut-off-regulating valve and
valve - openings thus described also enables.

sides of the said ring-grooves upon the slides
[ causes them with the pistons to move prop-
crly as the pistons rotate. If preferred, slide-
hlochs may be substituted for the fmctwn roll-
ers e, each slide-block being connected with
1ts 1espect1vu slide by means of a pivot. The
oniding-grooves n are not precisely concentric
with the cavity of the cylinder, because, as the
piston-hub D is eccentric to that O&Vlt}, the
slides 7'are sometimes exactly radial to that
cavity, and are at other times oblique to the

~ radial lines thereof, and consequently, if the

ouiding-grooves were coneentric with the cav-
1‘ry' of ’Lhe cylinder, the distance between the
center of the sole ot a piston-shoe b and the
inner side of the guiding - groove, measured
along the longitudinal center of a 1}181‘,011 slide
when in its obligque position, would have to
be greater than the distance between the
-sqme two surfaces when the piston-shide was
radial to that cavity. In order that the dis-
tance between the center of the sole piston-
- shoe and the friction-roller of the guiding-
aroove measured in the line of the piston-slide
may remain the same in all positions which
the piston-slide assumes, the guiding-grooves
are made of the requisite eccentmclty to the
cylinder-cavity and of an imperfect elliptic
form. The precise form for this purpose is
1readily obtained by causing one of the pistons
to revolve in the cylinder with its shoe pressed

“against the inner sarface of the cylinder, and

hv marking the track described by the center
of the hole in the piston-slide for the pivot of
the friction-wheel. The line thus described
will be the central line of the guiding-groove,
from which the lines of its sides may be laid
~out by measurement, When the guiding-
- erooves are formed as deseribed, the piston-
| shoes are held against the smffw(, of the cyl-
inder with practically equal pressure thr ough

out their revolution. Steam is admitted to

the eylinder at one side of its central diamet-

rical line f f, Fig. 6, by the steam-ports d d',
- which c{)mmumeate with the steani-chest H

and the steam 18 permitted to escape at the.

opposite side of the central diameter through

the exhaust-ports d® d° d* d, which eommuni--
cate with the exhaust-chest I, In order that

the steam may be worked with a variable ex-
‘pansion, or, in other words, may be cut off at
variable 1}01'1310115 of the travel of the pis-

tons, the steam-port is divided into a series of

openings, d,extending i the direction in which
the plstons revolve from the first place, ¢,
where steam is to be admitted to the farthest

place, ¢/, at which the steam 18 to be cut off,

and a regulating-valve, s, Ifigs. 7 and 3§, is
applied to the outer omﬁceb of these opemn gs,

so that more or less may be uncovered at will.

The entrance of steam can take place only
through the uncovered openings; consequently,

as soon. as any one piston passes by those'

openings which are uncovered, the supply of
steam to the last preceding plston 18 cut off,
and the period of cut-off may be varied by

ing which cut-off may be effected.

The

the cut off valve to be used, if desired, as the
throttle - valve of the enﬂme, or 1t may be
connected with the slide of a governor, so that
the cut-off may be varied automatically. In
order that the admission of steam may be
continuous from the commencement to the end
of the portion of the movement during whicl
steam may be admitted to act upon a plston

two series of steam-openings, d-d', of the d1-
vided steam - port are pronded and the in-
ner orifices of one series are arr&nged hot-

izontally opposite the spaces between the inner

orifices of the other series, so that the orifices
of the two series altem&te and that the pis-

‘ton passing by said orifices will receive steam
continuously from an opening of one series or

of the other at every part of its revolution dur-
In order
that the cut-off valve s may be moved with
facility, the cut-off valveis constructed double-
faced, or with faces at its opposite sides, and
the 011ter orifices of the steam-port are ar- |
ranged opposite each other, with the valve be-.
tween them, as seen at I‘1g 8, so that the
steam - pressure at opposite mdes of the valve
is balanced;- and in order that the seats in.

contact mth which the cuf-off valve slides

may be adjusted, one or both of the series of

.extel ior orifices of steam-ports are constructed
in movable plates », which are secured in place
byserews. 1tis desu able that the steam should
‘be permitted to exhaust as soon as it has at-
‘tained the greatest expansion of which the

engine admits. To this c¢nd the engine has an
exhaust-port, (l" arranged at a dlstance from

the exhaust blde of the central diameter f
equal to half of the peripheral .distance be-

tween two adjacent piston -shoes, or there-
about, so that the exhaust will commence

from 1;110 space j between two pistons when '

they are at about equal distances at opposite
sides of the central diameter f, as represented
in dotted lines in Fig. 6, at Whlch time the va-

riable space inclosed between the pistons is

oreatest. In order to permit the exhaust to
contmuu to the last moment practicable, ad-
ditional exhaust-ports &’ d* &° are used, so tha,t
the steam may exhaust through them after the
exhaust through the first por‘t d? 1s cut off’ by
the passage of thepiston overit. |
Tor the sake of clearness in the drawing,
the piston-hub D is represented as sepamted
from the surface of the eylinder at the nearest
point between the last exhaust-port and the
first steam-port by a considerable space; but
in practice the piston-hub is made so large
that it just clears the surface of the cylinder,
so that the dead space between the last ex-
haust-port and the first steam-port may be a

minimum.,

In order that the ‘eccentric heads of the
steam-cylinder may be kept warm head-jack-
ets K K are provided. These are secured
steam-tight to the flanges of the cylinder, and
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they have packing-boxes ¢ ¢ at their central |

openings for the piston-shaft or gudgeons E,

so that the escape of steam or w ater from the‘

jackets is prevented, unless it is drawn off by
a cock. bonsequenﬂv the steam which may

leak past the packings of the revolving eccen-
tric ¢

cylinder-heads 1s auﬂht and retfuned n
the jackets, and the water produced by the

condensation of such steam acts as a lubrica-

tor for the working parts.
In order to eqnah?e the pressure upon the

~exteriors of the two cylinder-heads at oppo-

site ‘ends_ of the cy lmders, the spaces within
the jackets are combined by a transverse

_equallzmg passage, w0, through which steam

can pass from omne Jauket to the other.

In the engine thus described the cylmder 1S
fixed to the bed -plate, and the piston-hub, pis-
tons, and cylinder-heads revolve relatively to
the S&Id cylinder; but, if deemed expedient,
this arrangement may be reversed without

avolding my invention by counstrueting the.

whnder to revolve relatively to the other
members above named, whiel, in that case,

.ay be fixed to the bed- phte, or by construct-

ing the cylinder to revolve in one direction,

~ and the other members above recited to re-
volve in the opposite direction.

The piston-hub D of the engine above de-
seribed is, by preference, made hollow, and
one of the gudgeons is made tubular, so that

a pipe Wlth a Stop cock may be conneected with |
this gudgeon by a stuffing-box, for the pur- |

- Dbose of permlttmn condensed water to escape,
If desired. |

When the cylinder is fixed, the power de-
veloped by the engine 1s trausmltted by one
Or more cog- Wheels secured to one or both of

~ the nudgeom or one or both of the gudgeons
may be connected with a shaft or qlmfts.

~ Some of the improvements are applicable to |

.rot%ry pumps and blowing-engines. |

What I claim as my 1]1\"6111:1011 1S—

1. The combination, substantially as before
set forth, of the cylinder, the plthIl -hub ar-
ranged eceeutmcﬂ]y to s.:ud cylinder, the re-
volvmﬂ' cylinder-heads, the sliding

! .rockmﬂ shoe at the outer edge of S‘tld piston,
~and the bar-packing between the radial ﬂwe _
of the piston and the piston- hub. -

Ppiston, the-

042 _ :

The combination, substantially as before
e.et forth of the fixed cvlmder and the cylinder-

‘heads, .fu*rfmned to revolve eccentrically to the

said c',rhnder, and provided with radial grooves
for guiding and sustaining the pLstouS

3. The combination and arrangement, sub-
stantially as before set forth, of the cylmder
the piston-hub arranged eccentrimlly to said
cylinder, thesliding plstons,the orooved cylin-
der-heads, and the piston-slides.

4, The combination, substantially as before

‘set forth, of the cv]mder the piston-hub ar-

ranged eceentmmlly to szud cylinder, the slid-
ing 'pibton the revolving cylinder- heads, the
piston- bhdes, and the friction- wheels for the
sald piston-slides.

5. The combination, sul)stfmtnllv as before
set forth, of the cylinder, the 1‘6\"'01’57111*} pistons,
the divided steam. 1)01‘t, and the cut-off valve.

6. The combination and arrangement, sub-
stantially as before set forth, of the cylmder
the piston-hub arranged to revolve eccentric.
ally to said eylinder, the pistons and cylinder-

! heads arranged to 1ev01ve with the said hub,

and the head- jackets 111(3103111
cshnder heads.

. The combination, substantially as before

the ecc,eutrm

| set forth, of the- cglmder the piston-hub, the

revolving pistons, the revolving cylinder-
heads, the head - -jackets, and the equ&h/mn-

passage connecting the said jackets.

8. The combumtmn substantially as before
set forth, of the cy hnder the revolving pis-
tons, the divided steam- port having 11:% Or'l-
fices arranged in two alternating series in the

direction in which the plStOllb revolve, and

the cut-off-regulating valve.
9. The combnmtlon substantially as before

‘set forth, of the cylmder the revolving pistons,

the dwlded steam-port having two series of
outer orifices arranged opposit'el), and in the
direction in which the pistons revolve, and the

{ double-faced cut-off- regulating valve arranged
between the said two series of 0 pposma or 1hces. |

Witness my hand.
W. R. MANLEY.

Witnesses :
W. L. BENNEM,
\\ H ISAACS.
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