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To all whom it may concern.:

Be it known that T, WyN~Narp ANTIONY,
subject of the King of Great Britain, resid-
ing at Capel House, Colchester, in the county
of Tssex, Iingland, have invented new and
useful Tmprovements in Direct - Acting
Fluid-Engines of the Positive-Action Type,
of which the following is a specification.

This invention relates to improvements in
means for effecting the distribution of the
pressure-fluid in a reciprocating engine of
the type in which the displacement of the
slide-valve is initiated by a force mechani-
ally transmitted frem the moving parts of
the engine and completed by the pressure
of the operating fluid on its admission to an
auxiliary cylinder which containg a fixed
piston. Now according to the present in-
vention, the said auxiliary cylinder is so con-
Stlucted mounted and operated that it is
req nncd to undergo a longitudinal displace-
ment relatively to thb valve and subsequently
ause the initial displacement of the valve,
the effect of the combined displacements be-
ing the admission to, and evacuation from,
the said auxiliary cylinder of the pressure-
fluid resulting in the completion of the travel
of the valve,

The invention includes other improve-
ments which will be described by reference
to the accompanying drawing.

In this drawing: Figure 1 is a central
longitudinal sectlon, and Fig. 213 a trans-
verse section taken along the line 2—2 of
Tig. 1.

In these figures the several parts of the
mechanism of the engine which are relevant
to the present invention are shown in the
relative positions which they will occupy
when the displacement of the valve by the
mechanically transmitted force is about to
cease and its travel completed by the opera-
tion of the pressure-fluid.

The piston ¢ of the main engine is sup-
posed to be traveling from left to right and
approaching the cnd of its stroke, Lhe valve
b being mechanically urged from right to
lett by the thrust of the rod ¢. In the posi-
tion shown, the port leading to the passage
d*, which has been and is still admitting
high pressure fluid to the left-hand side of
the piston a, is closing and the port which
is permitting the evacuation of the spent
fluid from the right-hand side of the piston
through the passage d? to the exhaust pas-

sage ¢ is also closing. When the valve Z)
has been mechanie 1Hv urged by the rod ¢
short distance farther, the auxiliary \’11\'(,-
motoer comes into oper ation and immediately
conveys the valve into its extreme position
to the left admitting the pressure-fluid
through the passage d* totho ight-hand side
of t]w 1)15(011 « and ¢ ausing its direction of
motion to be reversed.

The valve-motor consists of a eylinder /
which is slidably mounted on the back of the
slide-valve & and within the cylinder # is
fitted a piston (/ which 1s prevented from
longitudinal motion relatively to the valve-
asing A, As shm\n in the drawing, the
|)1%1()ll ¢ is seenre 'd to a rod /& the 0111‘11'00(1
head 4" of which is inserted within a soe I\Lt
m secured to the valve-casing 4. The cyl-
inder 7 on being (lisp]uc('(l by the rod e
causes the slide-valve & to travel therewith
by the engagement of a 1)1()10(-(1011 7t on the
eylinder w1(h oune end b of thv slide-valve,
the movement of the slldo valve in the con-
trary direction b( ing derived by the engage-
ment of a corresponding projection f* on the
cylinder 7 with tho other end 2 of the slide-

valve. Tn transferring the engagement
lmm F*to f* a small amount of relative mo-
tion between f and & will take place. By
virtue of this displacement of f relatively
to b, passages formed partly in f and parvtly
in b arc alternately brought into and taken
out of register with each Tother. Tn the po-
sition shown it will be seen that a pass age n
formed in f, and shown in dotted lines, is in
register with a passage o formed in 5.
Throunh the combined passage n o pressure-
fluid will be able to enter the left-hand end
of the cylinder / when the extremity of the
passage o becomes uncovered by the further
(hsplacunont of the valve & to the left.
There is also another passage » formed in f
]mdmo from the right end hetcoi which,
in the ‘posmon shmvn Is in register with an-
other passage ¢ formed in b and through
this coml)med passage p ¢ spent fluid con-
tained in the right-hand end of f will be
able to escape to the exhaust passage ¢ when,
by the further movement of the valve & to
the left, the extremity of q comes into reg-
ister with a recess » formed in the face of the
eylinder. The combined passages n o and
» ¢ are opened simultancously and permit
pressure-fluid to enter the left end of the
cylinder # and be evacuated from the right
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end thereof. This will have the effect of
rapidly displacing the cylinder f to its ex-
treme position to the left and require it to
carry therewith the slide-valve 6. The pas-
sage @ will in this manner become imme-
diately wide open for the admission of the
high-pressure fluid to the right-hand side of
the main piston ¢ and so reverse its direc-
tion of motion.

The reversal of the motion of the piston «
will cause a reversal of the motion of the
rod ¢, the head ¢* of which, when it has
moved sufliclently to make contact with the
notched extremity s' of the socket s, will
convey the cylinder f with it. The first ef-
fect of the return movement of f will be to
cause the projection f? to approach the left
end »? of the slide-valve and close the
passages n o and p ¢ by placing the por-
tions thereof out of register with one an-
other. When f? engages with 0* a pair of
passages corresponding to n o but adapted
to admit pressure-fluid to the right-hand
end of the cylinder f will come into register
and so also will a pair of passages corre-
sponding to p ¢ for the evacuation of fluid
from the left end of f. The passages alter-
native to n o and p ¢ are omitted from the
drawing.

A starting lever ¢ passing in a fluid-tight
manner through the cover u of the valve-
casing /% is provided. On the removal of the
cover u the piston and cylinder elements ot
the valve-motor and also the slide-valve 0
can be removed for examination and refit-
ting" and as these elements contain the pas-
sages n 0, p ¢ and also the corresponding
alternative passages, they can be readily
cleared if choked. By the provision of an
aperture v in the back of the slide-valve the
pressure in the space w between f and b will
be maintained at the exhaust-pressure and
the higher fluid-pressure will keep both f

1,063,904

and b well seated on one another and on the
cylinder-face.

I claim:—

1. In a reciprocating engine, a cylinder, a
valve casing having inlet and exhaust ports
for passage of motive fluid to and from the
cylinder, a main slide valve in said valve
casing movable across said ports, and having
passages therein, a movable cylinder in said
valve casing in contact with said valve and
having a limited amount of movement in
relation to said valve, said movable cylin-
der having passages adapted to coGperate
with the passages in the slide valve, means
having a lost motion connection with the
cylinder for imparting initial movement
thereto, and a stationary piston in said cyl-
inder.

2. In a reciprocating engine, a cylinder, a
valve casing having inlet and exhaust ports
for passage of motive fluid to and from the
cylinder, a main slide valve in said valve
casing movable across said ports and having
passages therein whose communication with
the valve casing is controlled by the move-
ment of the valve, a movable cylinder in the
valve casing in contact with the valve and
having a lost motion connection therewith, a
fluid passage to said chamber, said movable
cylinder having passages codperating with
the passages in the main valve, means op-
erated from a moving part of the engine
having a lost motion connection with said
cylinder for moving the same, and manually
controllable means for operating said mov-
able cylinder.

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

WYNNARD ANTHONY.

Witnesses:

H. W. WagHORN,
0. J. WorrH.

Copies of this patent may be obtained for five cents each, by addressing the ‘“ Commissioner of Patents,
Washington, D. C.”
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