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"UNITED STATES

PATENT OFFICE.

PHILIP FRANQIS ODDIE OF WIMBLEDON,

"LONDON, ENGLAND

PUMPING- ENGINE

No. 799,615,

Speciﬁea.tion of Letters Patent.

Patented Sept. 12, 1905.

To all whom it may concern:

Be it known that I, Parrre Francis OpDIE,

~a subject of the King of (Great Britain and Tre-

land, residing in Wimbledon, London, Kng-

land, have invented Improvements in Pump-'

1110"—En gines, of which the followmcr 1S & speci-

| ﬁcatlon
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term the
valve, which is operated mechanically by said

The object of this mventlon 1s to 1mpr0ve-

the construction of asimplex pumping-engine,
particularly its valve-gear, so as to make it

possible to readily and expeditiously vary and

control the time of *‘cut off ” for either or both

endsof thecylinder, to insurea constantstroke

of the piston, and to increase the economy of
steam consumption.

Broadly, my invention consists of three

movable Valves', one partaking ot the recip-
rocating motion of the piston, which 1 will
+f actuatmﬂ'—valve,” one a cut-off

actuating-valve, and a third valve-——therlevers-
mg-valvemactuated by steam - pressure, but

such pressure controlled by, first, said actu-

ating-valve through suitable ports, which it
covers and uncovers. | |
In the accompanying drawings, Flo'ure 1is

~ a side elevation of so much of a pumping-
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~Ing-valve.
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off valve and the actuating-valve.

engine as is necessary to illustrate my inven-
tion. Fig. 2 is a view similar to Fig. 1, with
the valve-box shown in section. Fig. 3 1s a
view of a detail of the actuating-valve and its
guides, partly 1n section, to show the ports
therein. Fig.41s a central sectional side ele-
vation of Fw‘ 1 with the actuating-valve re-
moved. Fig. 5 is a detailed view of the cut-
Fig. 6 1s
a side elevation of a modified form of actuat-
Fig. T is adetaill, partly in section,
of a cut-off-regulating means. Fig. T is a
view similar to Fig. 7, but showing a modified

form of reﬁ‘ulatm@ means; and Fw' 81sa view,
| snmlar to Flﬂ' 2, of a tandem compound en-

gine fitted Wlth my improved valve mechan-
1Sm.

- As shown in Figs. 1 to 5, mcluswe, A is the '

steam cyhnder 2 the plston on the piston-rod
¢', while ¢ is the exhaust—chambel, provided
with an exh&ust—porte and in which, between
suitable guides ¢ &, (see Fig. 3,) the actuatmﬂ

» slide or valve d reciprocates beincr connected
by a rod a® and coupling &° with the plston-

rod ¢’. The sides of the guide-surface ¢

are perforated by ports &° 5*‘ provided W1th
adjustable throttling-screws % 5'3 and the op-
posite sides of the slide at opposite ends are

provided with ports d° %, adapted at the .

o Application filed Augunst 16,1904, Serial No. 220,926.

| proper time to remt‘ster with the aforesaid
ports #° &%, as will be hereinafter set forth. A
vertical groove ' isformed in oneface of the
slide; W&thm the exhaust-chamber ¢ there
are provided two additional valve-casings. I
have shown them as cylinders at right anﬂ'les
to the travel of the actuating-piston. - - One of
these ca81n0's 1 promde with a hollow cylin-
drical cut-off valve ¢, promded with a cen-
trally -located pin d°, engaging within the
oroove d of the a,ctuatlno'-sllded A steam-
inlet 5 is located at one. end of one casing

‘while communicating ports & and §°, one at

each end of the casmg., open into opposite
ends of the second casing, now to be described,

which contains the reversmw—valve C. Near
each end of the casing of the reversing-valve
there is a port 6’ or Z)* these ports being con-
tinuations. of the ports before descrlbed S
located in the side of the gaide-surfaces for
the actuatmc'-shde 1n81de of these po"rtq b bt

ports «’and ¢’ are located the port ¢’ connect-

ing with the port «°, ]eadmo' into the top of
the steam-cylinder and o leadmo* to port @’
at the bottom of said cylinder. The valve ¢
is dumb- bell—sha,ped being provlded with en-
larged ends ¢*¢”.

In operation steam is admu;ted by passaﬂ*e

b to both sides of the cut-off valve or slide ¢°,

and supposing the piston to be near the top of

its cylinder steam passes through ports ' 6°

to balance the plStOH ¢ by acting on both its
end faces ¢ ¢ equally. The stea,m Dasses

through port b" enters the ports ¢’ ¢’ to above
the piston, Whlch it forces down with direct

steam-pressure until the groove of the actuat-
ing-slide moves the pin and cut-off slide to the
rig ht to cut off the port 4. The slide ¢ 1s not
affected by this cut- off until the port d° of the
actuating-slide d coincides with the port 6° on
1ts ﬁ’ulde-surface After the cut-off has been
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accompllshed and before the coincidence of

the port §* with the port ¢° the steam within
When said

the cylinder works expansively. .

coincidence takes pla,ce, the steam from.the

100

cylinder-ports @ @' passes out through the -
port 4° into the exhaust-chamber, reducmo* |

the pressure on the right-hand end of the'
casing of the r eversmﬂ*-valve, which is forced

to the richt by the pressure acting against its
end &. The speed with which this diminu-

tion of pressure is obtained depends upon the
position of the throttling-screw #°, (see Fig.
3,) which obviously also allows the piston to
-delay.more or less at the end of the stroke
until the reversing-slide ¢ has been moved to
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‘pound engine. ,
ence 1s1n the reversing-slide and casing. This
reversing-slide casing is formed on its right
with a port ¢’, leading to the upper end of the

the right. When the reversing-slide has
moved to the right, port ¢’ is connected with
the exhaust-chamber ¢ and port ¢' with the
live-steam supply through port * and pipe b,
and a similar operation repeated in the re-
verse direction.

It will be obvious that the extent of cut off

will depend upon the shape of the groove d' |

of the actuating-slide. Thisis shown in Fig.
3 as a straight inclined groove of one dimen-
ston. In Fig. 6 I have shown the groove
d" as wider at its center, so as t0 move with-

out affecting the cut-off valve for quite a dis-

tance, and to then move suddenly to actuate
the cut-off valve. |

A simple means of changing the time of
cut'off in a working pump is illustrated in
Figs. 7 and 2.
the longer the cut-off cylinder ¢ is the

guicker will the cut off be, and the shorter

the cylinder ¢* the longer will be the time of
cut off. 1 have taken advantage of this to
secure the regulation, as shown in Fig. 7, in
which I have shown a pin or slide d* as
formed on a right and left handed collar, and
a.valve-slide ¢’, formed of two threaded cy-
lindrical portions threaded into said collar,
slidable one upon the other, but turning to-
gether. QOutside the cylinder I locate a hand-
wheel ¢*, having a forked inner end adapted
toengage a squared projection on the slide, so
that the slide may be turned by said hand-
wheel, and as it rotates within its collar its
two halves will be drawn toward or forced
away from each other.

The device shown in Fig. T differs from
that of Fig. 7 mainly in having each end of
the cut-off separably adjustable. Ih this
figure I have shown the actuating-slide as
having a rib or pin ¢* instead of a groove,
while a non-rotatable slotted part &, having
threaded extremities, is engaged by said rib.
The two parts of the valve ¢* are each inter-
nally threaded and each provided with a
squared projection at one end engaged by a
forked end of a hand-wheel ¢®. Thus I may
secure a different and separate adjustment of
cut:off for the upstroke as compared with the
downstroke of the piston.

In Fig. 8 I have illustrated an arrangement
of actuating-slide, cut-off slide, and reversing-
slide as constructed for use on a tandem com-
In this case the main differ-

- high-pressure cylinder and a passage ¢° to the
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bottom of the low-pressure cylinder, while its

left hand has a port &' leading to «° at the

bottom of the high-pressure cylinder and a
port o' leading to the top of the low-pressure
cylinder. The reversing-slide is formed with
a central cylindrical portion joined to the two
end portions ¢* ¢ by reduced connections 4 4'.

In operation the action is similar to that of a |

It will be readily seen that

1

799,615

simple engine, except that the reversing-valve

instead of connecting one end of the high

pressure with exhaust connects it to one end
of the low-pressure cylinders, and it connects
from the exhaust side of the low pressure to

the exhaust-chamber, as will be obvious to

one skilled in the art.
I claim as my invention—
1. Incombination with thecylinder and pis-

ton of a pumping-engine, a valve mechanism,

comprising a steam-actuated reversing-slide, a

valve-seat therefor at each end, a cut-off slide,

a-steam-inlet and passages to the valve-seats,
a passage from each valve-seat to the piston-
cylinder, said cut-off slide adapted to cut off
steam to the ports and passages at one valve-
seat upon 1ts movement, and an actuating-slide
adapted to move said cut-off slide, said actu-

ating-slide being provided with means for

opening one end of the piston-cylinder and
one of sald valve-seats to the exhaust.

2. Incombination with the cylinderand pis-
ton of a pumping-engine, a valve mechanism,
comprising asteam-actuated reversing-slide, a
valve-seat therefor at each end, a cut-off slide,
a steam-inlet and passages to the valve-seats,
a passage from each valve-seat to the piston-
cylinder, said cut-off slide adapted to cut off
steam to the ports and passages at one valve-
seat. upon 1ts movement, and an actuating-
shde adapted to move said cut-off . slide, said
actuating-slide being provided with means for
opening one end of the piston-cylinder and
one of said valve-seats to the exhaust, said
reversing and cut-off slides being balanced
pistons. |

3. Incombination with the cylinder and pis-
ton of a pumping-engine, a valve mechanism,
comprising a steam-artuated reversing-slide, a
valve-seat therefor at each end, a cut-off slide,
a steam-inlet and passages to the valve-seats,
a passage trom each valve-seat to the piston-
cylinder, said cut-off slide adapted to cut off

steam to the ports and passages at one valve-

seat upon 1ts movement, and an actuatine-
slide adapted to move said cut-off slide, said

actuating-slide being provided with means for

opening one end of the piston-cylinder and one
of said valve-seats to the exhaust, and a rigid
and permanent connection between said actu-
ating-slide and engine piston-rod, so that both
move together.

4. A valve mechanism for a steam pumping--

engine, comprising an exhaust-chamber, a
steam-actuated reversing-slide, an adjustable
cut-off slide and an actuating-slide operating
within the exhaust-chamber to operate said
cut-off slide, and exhaust-ports controlled by

said actuating-slide leading to said reversing-

slide. | ' |
5. Avalve mechanism forasteam pumping-
engine, comprising an actuating-slide, a cut-

off slide and a steam-operated reversing-slide,
a pin, and an Inclined slot therefor between

the cut-off slide and the actuating-slide, and
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ports uncovered by said actuating-slide adapt-

ed to unbalance and thereby operate said re-
versing-slide.

6. A valve mechanism forasteam pumping-

engine, comprising an actuating-slide, a cut-

off slide and a steam-operated reversing-slide,

a pin, and an inclined slot therefor between
the cut-off slide and the actuating-slide, and
ports uncovered by said actuating-slide adapt-
ed to unbalance and thereby operate said re-
versing-slide, and adjustable throttle means in
sald ports.

7. A valve mechanism forasteam pumping-

engine, comprising anactuating-slide,asteam-

actuated reversing-slide, ports therefor con-
trolled by said actuating-slide, a cut-off slide
actuated by first said slide, sald cut-off slide
being adjustable in length.

8. A valve mechanism for steam pumping-
engines, comprising an actuating - slide, a
steam-actuated reversing-slide, ports therefor
controlled by sald actuating-slide, a cut-off

slide actuated by first said slide, said cut-off

 slide being of two parts with both parts mov-
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able away “from their common center. _
9. A valvemechanism for a steam pumping-

engine, comprising an actuating-slide,a steam-
actuated reversing-slide, ports therefor con-
trolled by said actuating-slide, a cut-off slide
actuated by first sald slide, said cut-off slide
being of two parts, with both parts movable

away trom thelr common centel independently

of each other. |

10. A valve mechanism for a steam pump-
ing-engine, comprising an exhaust- chamber,
an actu.;ttmtr-shdu thermn ports in said slide
and ports in said exhaust- chamber adapted to
be uncovered by sald slide, a reversing-valve

and casing, a passage from near each end of
said casing to sald ports in the exhaust-cham- |
ber, a cut-off valve and casing, each end of
which communicates with one end of said re-
versing-valve casing, connections between the

shide.

12. A valve mechamsm for a steam pump— |

actuatmmshde and cut-off slide and a steam-
inlet to Sald cut-off-slide casing.

11. A valve mechanism for a steam pump-
ing-engine, comprising an actuating-slide, a
cut-oﬂ “slide and a steam-operated reversing-
slide, means carried by the actuating-slide for

| posmlvely moving said cut-off slide, “and ports

uncovered by said actuating-slide adapted to
unbalance and thereby oper ate sald reversing-

ing-engine, comprising an actuating-slide, a

5o
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cut-off 5hde and a steam-operated reversing-
slide, means carried by the actuating-slide for 5

positively moving said cut-off slide, and ports
uncovered by sald actuating-slide adapted to
unbalance and thereby operate said reversing-
slide, said cut-off and said reversing slldes

being balanced pistons.

13. A valve mechanism for a steam pump-—

ing-engine, comprising an actuating-slide, a

cut-off slide and a-steam-operated reversing-
slide, means carrled by the a,ctua,tmcr-shde for
positively moving said cut-o shde, and ports

60

| uncovered by said actuating-slide adapted to-

unbalance and thereby operate said reversing-

slide, said actuating-slide being also adapted
to open the engine-cylinder to exhaust.
14. A valve mechanism for a steam pump-

ing-engine, comprising an actuating-slide, an

adjustable cut-off slide and a steam-operated
reversing-slide, means carried by the actuat-
ing-slide for positively moving said cut-ofi
slide, and ports uncovered by sald actunating-

slide adapted to unbalance and thereby oper-

ate sald reversing-slide.
In testimony whereof 1 have signed my name

to this specification in the presence of twosub-

scribing witnesses.
PHILIP FRANCIS ODDIE
Witnesses:
ALFRED NUTTING,
FreDK. L. RAND.
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