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UNITED STATES PATENT OFFECE,

WIN D. WILLIAMS OF FREDERICKSBURG, VIRG—INTA ASSIGNOR OF THREE—
| TWENTIETHS TO JOHN H. bTEPHENS OX VERNON TEXAS,
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Tn all whom it may corncern:

"Be it known that I, Win D. WILLIAMS, &
gitizen of the United Smtes, residing at Fred-
ericksburg, in the county of Spottsxlvama
and State of Virginia, have invented certain
new and usefal Improvements in Rotary Re-
ciprocating Engines; and I do hereby declare
the following to be. a,full clear, and exact de-
seription of the invention, sueh as will enabie
others skilled in the art to whieh it apper-

“This invention has relation to the type of

engines combining rotary and reciprogating
movements in one structure, the purpose be-

ing to combine the working eloments in such
relamon as to.convert a maximnm percentage
of force into available form for the perform-

ance of work, to economize in the consump- |
tion of fuel, to obviate jar and vibration, to

egualize the wor king elementis and overcome

dead-center, whereby it is possibie to start.

the engine from any point by tarning on the
steam or motive medium, todispose the parts
in eompact form, to reduce the working ele-
ments to the feweet number of parts, to mini-
mize the friction by a reduction of the wear-
jng-surfaces as compared with like engines of
equal capacity, and to produce an eugine that
is durable, light-running, and at all times un-
der econtrol, so as to be reversed and stopped

~ without requiring operation of the throttle.
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The-engine comprises two shafts arranged

out of lme, an engine mounted to rotate about |
one of the sha,fts and comprising a eonnected

series of cylinders and pistons, a2 ring-ycke
secured to the other shaft and rotatable there-

with and having the pistons connected there-

to, and a plu.mhty of planetary connections
between theengineand the ring-yoke to cause
them to rotate at a uniform speed and te pre-
vent the oscillatory piston-rods from striking
the sides of ithe eylinders.

For a full deseripticn of the invention and
the merits thereof and also to acquire a knowl-
edge of the details of construction of the
means for effecting the result reference is to
be had to the appended de%npﬁmn and draw-
ings hereto attached. .

While the essential and characterisiic fea-
tures of the invention are necessarily sus-

| embodiment of the invention is illnstrated in

the a.ceomgmuylng drawings, in which—

- Figure 1 is a perspective view of an engine .
embodymu‘ the invention.

section parallel with the shafts. Fig. 318 a
saction on the line X X of Fig. 2, showing the

relation of the parts when the.engine is tak-

ing steam. Fig. 4 is a view similar to Fig. 3,

Fig. 2is a central 53

showmg the disposition of the parts when the 6o

valve is turned to neutralize the steam on
| ad;aceut opposite pistons, whereby the en-

gine is brought to a full stop. Fig. §1isa de-
tail view.in elevation of the linﬂ'-yoke, the

shaft and support therefor being shown. in 63

Oorrespondm*r and like pa.rtq are referred
to in the following deseription and indicated
in all the views of the drawings by the BAING
reference characters.

The engine comprises oppaﬁltely—armngedi

eylmdms 1, secured to the hollow shaft 2 so

a8 to rotate therewith. There are by pref-
orence two pairs of eylmdars arranged rela-
[ tively at a right angle to each other, the eyl-
inders of the lespeetwe pairs b-emg' located

at diametrically opposite points. The eylin-
ders constitute bores of a drum or hub 3, which

forms the body of the engine. .

The valve 41is tubular and fitted within the

-gection. Fig. 6is asectional detmlof & planet- |
ary con nectmn |
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hollow shaft 2 and is divided longitudinally |

to form independent passages 5 and 6 to ad-
mit a motive agent into the cylinders and to
carry off the exhaust or spent medium. The
inner end of the valve is tapering to fit a cor-

| responding seat and is provided with lateral
A nut 9 i3 mounted upon &,

ports 7 and 8,
threaded portion .of the valve to adjust the
latter h:mglttutjlma,llyr to properly seat the
valve at its inner end and 1o take up wear.
The live-port 7 is of such extent as to com-

| municate with the ports of adjacent cylinders
in an intermediate position of the valve,
| whereby the motive agent is simultaneousgly 95
admitted to oppositely - disposed cylinders,

and neutralizes itself upon the pistonsthereof
in such a manner as to bring the engine to a
full stop with steam on. This is best shown
inFig.4. Thevalveis mounted to be turned

ceplible of modification, still the preferr ed | eured thereto and carries & locking-pin 11 &0

0o

100
| for reversing the engine, and a lever 10is se- -
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pin 22 projecting from the engine.

smallest amount possible.

2

engage with one of a series of openings 12,
provided in a segment 13, attached to-the
bed or frame of the engine, 80 as o secure

" the valve in the desired position. The valve

is esnnected with the source of supply for

the motive agent and with the pipe for carry- |

ing off the exhanst or spent agent.

A ring-yoke 14 is mounted eccentrieally
with reference to the engine and consists of
a disk or plate 15 and a ring or band 16, the

latter encireling the dram or hub 3, and hav-

ing the piston-rods 17 pivotally attached at
their outer ends thereto. This yoke 1s at-
tached to a shaft 18, arranged out of line with
the engine-shaft 2 and haviug the fly-wheel

or belt-pulley 19 keyed thereto. Therods 17

are oscillatory and have pivotal eonnection
at their inner ends with the pistons 20.
The voke and engine are connected for gi-
multanecusrotation by theoscillatory piston-
rods 17, which would be sufficient if it were
not for the pounding of the said rods againsy

the walle of the cylinders and the tendenty

of thé yoke to gain and lose under variahle
loads.
positive connections between the yoke and

‘engine, said connections being of the planet-

ary type and necessary by reason of the ec-
centric relasion of the yoke to the engine.

A guide 21 of the yoke cooperaies WEH;_&

i8
guideis orbital and consists of a circular open-
ing in the disk or plate 15 and is reinforced
by a hardened ring to resist wear.
23 is mounted upon the pin 22 and traveld
upon the guide 21 to reduce the friction to the
. The roller is ta-
pering and the surface of the guide is of cor-
regponding inclination, s0 as to take up wear.
The roller is adapted to slide on the pin, a

spring 24 acting thereon and held in place by
& nut 25, threaded on the outer end of the pin |
- 2z,

The tension of the spring can be varied
by adjusting the said nut. There will be a
planetary connection between the engine and

These difficulties are overcome LY.

A roller |

888,630

- yoke for each cylinder and edeh will be lo-

t the best resultfs.

ders, thig arrangement being found to give

thereof or by a plate secured to the.open side

.of the yokeo parallel with thé disk 15. -

Having thus deseribed the invention, what
is claimed as new is— |

1. In a rotary engine, oppositely-di‘spnaed

cylinders and pistons working therein, a ring-

voke arranged eceentrically to the axis of the

engine, oscillating rods connecting the pis-
tons with the said ring-yoke, and planetary

‘connections between the engine and yoke,

each connechion comprising an orbital guide,
a pin, and a tapering roller adjistably mount-
ed upon the pin and codperating with the
orbital guide, substantially as set forth.

2. In & rotary engine, oppositely-disposed
evlinders and pistons working therein, aring-
voke arranged eccentrically to the axis of the
engine, oscillating rods connecting the pis-
tons with the sald ring-yoke, and independ-
ent self-compensating planetary connections
between the engine and yoke, substantially
as specified. - . |

3. In a rotarv engine, oppositely-disposed
eylinders and pistons working therein, a ring-
yoke arranged eceentrically to the axisof the

engine, oscillating rods connecting the pis-

tons with the said ring-yoke, an orbital guide-
and-pin connection between the engine and
yoke, and a spring-pressed roller meounted

“upon the pin and adapted to travel upon the

‘_ =

gnide, the engaging surfaces of the roller and
guide being oppositely inclined to take up

wear, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

- WIN D. WILLIAMS.
Witnesses: |

GLapYS L. THOMPSON,

GENEVIEVE MATTHEWS.

| | L. s.]

/7

The engine may be housed.
pither by a cover fitted over the upper half

eated about midway between adjacent eylin-
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