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1,056,113,

To all whom it may concern:

Be it known that we, AnTHUurR GTORGE
Muoarorp and Avrrep ANTHONY, subjects of
the King of Great Britain and Ireland, and
respectively residing at The Culver Street
Engineering Works, Colchester, in the
county of Kssex, England, and Beacensfield
avenue, Celchester, in the county of Essex,
England, have invented certain new and use-
ful Improvements in Valve-Gear for Steam
and other Fluid Pressure Fngines, of which
the following is a specification, reference
being had therein to the accompanying
drawing.

This invention relates to the valve gear
of fluid pressure engines of the direct-ac-
tion type, 4. e. the type in which the recip-
rocating action of the piston is imparted
dirvect te the purpose for which the power
is required without the intervention of a
crank or its equivalent, and it relates par-
ticularly to that type of direct-action en-
gine in which the main distributing slide
valve Is operated by a shuttle piston valve
which receives its motion partly from the
piston rod of the engine and partly from
the pressure of the fluid employed to drive
the engine.

In valve gears of the type specified the
exhaust ports which put the ends of the
shuttle valve cylinder into communication
with the main exhaust are controlled by the
shuttle valve, and consequently during a
large portion of that part of the travel of
said valve, which is effected by the piston
rod of the engine, said valve is moving
against the full pressure of the steam.

The object of the present invention is to
balance this pressure so as to minimize the
force required to move the shuttle valve dur-
ing that portien of its travel when it is
receiving metion from the piston rod of
the engine, wheveby greater smoothness of
working is attained and the durability of

the working parts is materially enhanced. -

We attain this end by controlling the ex-
haust ports of the shuttle valve cylinder
both by the shuttle valve and by the slide
valve, so that communication between the
ends of said valve cylinder and the main ex-
haust 1s only established at that end toward

which the shuttle valve is traveling, that is.

to say, when it is required to effect the

reversal of the valve by fluid pressure.
In the accompanying drawing which

lustrates this invention:—Figure 1 is a
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broken view in longitudinal section of the
improved valve gear adapted for a steam
engine, Fig. 2 is a view 1n plan, and Fig.
8 1s a view in transverse section on lines
z x Fig. 2.

Throughout the views similar parts are
marked with like letters of reference.

The shuttle valve @, which is of the usual
construction, is mounted in a cylinder b
which is preferably made in one with the
stenm chest ¢. The slide valve ¢, which
centrols the main admission ports ¢ ¢ and
the main exhaust port £, is operated by the
shuttle valve ¢ by means of a strap piece
g carried by said shuitle valve which alter-
nately engages first one end and then the
other end of a recess ¢* in the back face
of the slide valve so as to permit of a cer-
tain amount of lost motion between the
valves. The shuttle valve ¢ is operated by
a rod A which receives a positive motion
from the piston rod or other reciprocating
part of the engine through any suitable
mechanism. This valve rod 2 is not fixed
to the valve @ but passes freely into it and
carries a collar A' at its back end which
works in a recess ¢* at the back end of the
valve so that the valve has a limited amount
of free movement relative to the rod.

In the ends of the shuttle valve ¢ are small
L-shaped ports 7 and 7* which put the ends
bt and 2 of the valve cylinder alternately into
communication with the steam chest ¢ and
with the exhaust ports m and m!. These
exhaust ports instead of communicating di-
rectly with the main exhaust port f are con-
nected by passages m* with ports m® and m?
located n the face of the seating d* of the
slide valve d on either side of the ports e
and f. In the slide valve ¢ are two ports o
and o' which run between the face of the
slide valve d and the exhaust cavity &
thereof. These ports are so arranged that
at predetermined periods during the travel
of the slide valve in either direction they
place the ports m?* and m?® in communication
with the main exhaust port f through the
exhaust cavity @® of the valve.

The action of the valve gear is as fol-
lows :—Assuming the two valves ¢ and d to
be in the position shown in Fig. 1, the for-
ward end 6t of the valve cylinder is in com-
munication with the steam chest ¢ by the
port 7 so that the pressure in said end of
cylinder is the same as that in the steam
chest ¢ and the other end 5* of the valve
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vitnder is closed to the main exhaust port f
vs although H‘E poit I registers with the

; * does not register with
e poit Fot :md i< therefore closed fo the ex-

avity o of the slide valve % The re-
sult of :hi:: is that steam leaking past the
Bacic end of ”1(3 valve ¢ into the back end 52
or the valve cylinder cavses o balance of
pregsare 10 lmh ends of said eylinder and
consequently  there is no pressure acting
zg.';m st the forward travel of the valve @ in
the direction of the arrow. When the valve

{/w and \\uh it the valve ¢, has moved 1n the
n ”(U(u of the arrow—umder the influence

ot the rod /z—-w far that the por rt { registers

wit !1 the port ., the port m? 1"101%10' with
the passage o, ”11(1: the port £ opens to the
steam chest o, the steam pressure in the back

cud &* of the valve cylinder causes the shut-
tle valve @ to continue its forwaud motion
wlhich is not opposed by ﬂle ]_)1'(385111‘0 of the
steam in the 'J"'rr)nt end of the valve cylinder
a8 the front end o* of smd cylinder is open
to the main exhaust port 7 by the ports s 0, m,
m* and o, and by the exhaust cavity d° of the
valve cf. Trur *’her movement of the two
\'1" ves @ and « in the direction o¥ the arvow
takes tl\e port o out of register with the port
27, um by shulting off the main exhaust
por rt / from the front end 0 of the valve
evlinder, and ¢o canges the valve to come to
rest. The slide valve ¢ having now opened
the rear admission T)(‘]L e, the valve vod 2
u“muen es to move in the upposﬂe direction
the avrow and in due time its enlarged
ond /z, contacts the other end of the recess ¢
;md uses the shuttle valve @ to move with
i U‘e port 2 1s open to the steam chest ¢
he <iu m pressure in the back end 02 of ihw
v linder is opposed to the movement of
t Ive, but as the front end 5* of
the valve cvlinder is not open to thc main
exhaust ]", b v reason of the por ts m? and o
not 1"0@5 el m , the pressure of the fiuid in
cends 0% of the valve eylinder ig bal-
u} the pre%m@ of the gteam leaking
the forward end of the valve into the
forward end 0t of the valve cylinder. TFur-
ther movement of the valve ¢ on its return
stroke—ivhich brings the ports m* and o*
into register—iakes the port ¢ out of regis-
ter with the passage m so that there is still
mp cominunication between the front end 07
£ the valve cylinder and the main exhaust
pmt 7
What we claim as our invention, and de-
sive to secure by Letters Patent is:—

1. In a valve gear for steam ov other fluid
pressure uwipe,a, the combination with a
main slide valve controlling the Lumwsmn
ust ports of the bnf{im, cf a cylin-
nmunication with the steam r*hem
containing the slide valve, a piston valve o
the shuttle type working in said cylinder, a
coupling between said Valves whereby the
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shuttle valve operates the slide valve with a
predetermined amonnt of lost metion, means
for imparting motion to the shuttle valve
with a predetermined amount of lost mo-
tio‘n 1\01'(‘ in the ends of the piston s
valve cylinder leading to the slide valve face,
ports in the ends of the piston shutile valve
for establishing co‘;nmnmmhon belween U»o
ends of said cvhnﬂox and the steam chest and
the ports leading from the ends s of the piston
%hutﬂe ralve Uyhn(wr to the slide valve l‘lco
respectively, and ports in the slide valve for
es tﬂbhahlnﬂ communication between the
ports in ﬂm slide valve face and the exhaust
cavity of said valve, as set forth.

9. In a valve gear for steam or other fluid
pressure engines, the combination with a
main slide valve controlling the admission
and exhauvst perts of the engine, of a cylin-
der in communication with the stean ches
containing the slide valve, a D]sion valve of
the shuitle type working 1n said cvhndor, a
coupling between said valves whereby the
shuttle valve operates the slide valve with a
predetermined amount of lost motion, means
fm' imparting motion to the shuttle valve
with a prﬂ,clct“lmme 1 amonmt of lost motion,
an exhaust port in each end of the piston
shuttle valve cylinder—said ports leading to
the slide valve face and opening thereto on
cither side of the mnin admission and ex
haust portq of the (‘u,jme on*'u in the Lm[q
of the piston shuttle valve for establishing
communication between the ends of the pis-

ton shuttle valve evlinder and the steam
chest and the exhaust ports of the s]‘l[hhﬁ

valve cvlinder rospoct‘.i\'ely, and ports in the
slide valve for establishing communication
between the exhaust ports in the slide valve
face and the exhaust cavity of said valve, as
set forth.

3. In a device of the character deseribed,
the combination of a slide \“’I\Lﬂ a steam-
chest containing said slide-velve, a piston-

ralve of the shuftle- type, ¢ cowﬂmo between
said valves, said umphm) having a sliding
connection with said siide-valve and a fixed
connection with said piston-valve, and a pis-
ton rod having a %hdmo connection with
said piston- vahe said piston valve and said
slide-valve Lavmg ports alternately estab-
lishing communication through the steam
chest ports with the vespective ends of the
piston-valve chamber, and the exbaust charn-
ber of the slide-valve,

4. In a device of the character described,
the combination of a slide—m]ve a steam-

chest containing said slide-va VC\ a piston
valve of the shut‘de type, having a cham-

beled end, a plston vod received by said pis-
ton-valy L. and having a heade end received
within said chambered end of the piston-
valve, and a coupling between said slide-
valve and sald piston-valve said conmhnﬂ
having 2 _::ed connection with said piston-
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valve and a sliding connection with said
slide-valve and piston-valve and said slide-
valve, having ports alternately establishing
communication through the steam-chest

ports with the respective ends of the piston-

valve chamber and the exhaust chamber of
the slide-valve.
In testimony whereotf we have signed our

names in the presence of subscribing wit-
nesses.

A. G. MUMFORD.
A, ANTHONY.

Witnesses:
A H. Wryart,
F. NoBLE.

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




