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UNITED STATES

PATENT OFFICE.

ROBERT LUNAN WEIGHTON, OF NEWCASTLE-UPON-TYNE, AND DONALD
'BARNS MORISON, OF HARTLEPOOL, ENGLAND.

ENGINE HAVING TWO OR MORE CYLINDERS.

SPECIFICATION forming part of Letters Patent No. 617,620, dated January 10, 1899.
| ~ Application filed December 22, 1897, Serial No, 662,987, (Nomodel)

To all whom it may concern.:

Be it known that we, ROBERT LUNAN
WEIGHTON,residing at Neweastle-upon-Tyne,
in the county of Northumberland, and DON-
ALD BARNS MORISON, residing at Hartlepool,
inthe county of Durham, England, subjects of
the Queen of Great Britain and Ireland, have
invented Improvements in Engines Havmﬂ*
Two or More Cylinders, (for which I have ob-
tained a patent in Great Britain, dated Au-
oust 11, 1896, No. 17,732,) of Whieh.the follow-
ing is a specification. |

Our invention has reference to improved

constructions of engines in which particular

arrangements and methods of balancing or

relieving the valves areadopted and in which

the valves of two or more cylinders working
upon two cranks are actua,ted by one set of
valve-gear.

In the case of a steam-distribution VELIVG of
the flat or slide type for a cylinder of a mul-
tiple-expansion engine we S0 arrange that
supply-steam is first admitted to the central
portion of the valve, the inside edges of the
valve constituting the admission a,nd cut-off
edges and the outside edges the release and
compression edges. The valve when workin o
under steam is keptin contact with the valve-
seat on the e¢ylinder by the action of exten-
sions of the valve-face, which afford an iIn-
creased area to be acted upon by the steam-
pressure in the receiver in which the valve
works. These extensions of the valve-face

may be made either at the ends or at the

sides of the valve or in both directions, as
may be found convenient in particular cases,
and these extensionsof the valve orthe valve-

sealt on the cylinder, or both, are or may be

recessed on the face and such recesses ¢on-

nected by a pipe or pipes or otherwise, as
found convenient, to any suitable source of

lower steam-pressure—e. ¢., to another re-
ceiver of the engines, tothe hot-well, the con-
denser, or the atmosphere.

"To assist in retaining the valve on its seat
or to insure that it will readﬂy take its seat
after the engine starts, a spring or springs or
other suitable means may be used, as found
necessary or convenient.

The valve above desceribed being a valve
in equilibrium or a valve relieved from the
load due to steam-pressure to any desired de-

used in any arrangement of multiple-expan-

50

gree, it obviously may with advantage be

sion engines, independent of the nature of 5jg

the valve -gear or of the anﬂ*les at whleh the

cranks are set.
In the case of any two consecutive 031111-

ders of multiple-expansion engines in which

the exhaust-steam of the first 'cylinder is the
supply-steam of the second cylinder and
which cylinders work on separate cranks, the
valves being driven by one set of valve-gear,
we arrange valves of the flat or slide type
back to back in a common chamber or re-
ceiver. The valve of the first or higher-pres-

sure cylinder is a valve of the type described

60

in the first part of this specification, supply-

steam being first admitted to its central por-
tion, whence its distribution to the cylinder
is governed by the inside edges of the valve,
the exhaust taking place over 1its outside
edges into the containing-receiver and the
valve being kept up to its seat when working
by means of the provisions already described.
The valve of the second or lower-pressure
cylinder is a flat orslide valve, taking steam

in the reverse manner from the first valve, the

outside edges governing the admission and
cut-off and the inside edges the release and
compression. The two valves are suitably
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connected together and are driven by means

of one spmdle and .one set of driving-gear,
and their relative positions may be adjusted

and maintained by a spring or springs or by

other means, as may be found necessary or

eonvenient, the steam. passing from the first
cylinder directly through the

to the second
containing chamber orreceiver,in Whlch both
valves work.

In order that our invention may be fully
understood, we append twosheets of explana-
tory drawings, Figures 1, 2, and 3 showing in
verfical section three various constructions
of our balanced valve, and Figs. £4and 5 show-

Q0
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ing in sectional elevation and sectional plan,

respectively, an arrangement in - which the
valves of two consecutive cylindersare driven
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by one set of valve-gear. Iig.
in elevation a method by which the valves
illustrated in Figs. 4 and 5 are connected to
enable them to be driven by one spindle and
one set of valve-gear.

Referring to Fig. 1, the valve 1 1s arranged
with extensions 2
with recesses 3 8", connected (by pipe or other-
wise) toany source of lower pressure—such as
another receiver, the hot-well, or condenser.
We prefer that communication between the
recesses 3 9" and the source of lower pressure
should be established by means of a passage
formed through the valve-seat and a fixed
pipe connected thereto as, shown at 22, Fig. 5;
but a passage might be formed for the same
purpose through the valve itself, the connect-
ing-pipe in that case being attached to the
valve so as to move with it and being ar-
ranged to work through stuffing-boxes where
necessary. IRecesses are here shown in the
valve-face only; but they may equally be

formed in the valve-seat, orin both. Supply-

steam 1s admitted through the passage 4 and
port 4 to the central portion 5 of the valve I,
the inside edges 6 6" forming the admission
and cut-off edges, and steam enters the cylin-
der 7 through the ports 8 8* in the nusual man-
ner. The release and compression are con-
trolled by the outside edges 9 9%, the exhaust
taking place through the ports 1010* into the
chamber or receiver 7°. It will be seen that
by means of the extensions 2 2* and other ex-
tensions, if any, the increased area of the
valve I, acted upon by the steam-pressure in

- the receiver 7°, may be so arranged and ad-
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justed that the valve is relieved or balanced
to any desired extent and retained in position
on the valve-face 7.

IFig. 2 1s a modification in which the exten-
sions 2 2* are arranged between the ports of
the valve I, steam-supply being admitted
through the passage 4 and port 4* to the in-
side portions 5 5%, which correspond with the
central portion 9 in Fig. 1.

Fig. 3 is a further modification in which
there 1s a single extension 2 of the valve I, the
inside portions 5 5* corresponding with the
central portion 6 in Fig. 1. Steam-supply is
admitted through the passage 4 and ports 4* 4"
in the cylinder-face, these ports correspond-
ing with the p0113 4* 1n Ifigs. 1 and 2.

I‘IG‘S. 2 and 3 show two HlOdlﬁGthlOIlS em-
bodyinﬂ' this invention; but it is evident that
variousother modifications may be employed,
depending on the particular design of en rrme
to which they may be applied. In Figs. 1, 2,
and 3 extensions are shown at the ends of the
valvesonly. Itis, however, obvious that the
sides of the valves, as in IFig. 5, may be also
extended and 1'ecessed to any den*ree neces-

sary for the efficient working of the valve.

Fig. 4 shows an arrann‘ement in which the

valves of two consecutive cylinders of a mul-

2% which may be provided

G illustrates | of one set of valve-gear, the construection of

the valve I of the first cylinder 7 being simi-
lar to that described with reference to Ifig. 1,
steam exhausting into the receiver 7°, whence
the second cylinder draws its supply. 'The
second cylinder 12, with its ports 13 13" and
valve-face 14, takes steam in the reverse man-
ner—that is to say, the outside edges 15 15"
of the valve 16 form the admission and cut-

off edges, the inside edges 17 17* governing

the release and compression, exhaust taking

place through the central portion 138 and pas-

sage 19. The relative positions of the valves

1 and 16 are adjusted and maintained by

springs 20 or other suitable means, the single
spindle 21 forming the driving-gear.

For the sake of elearness in the drawings
we have shown the valves as single- ported
only; but it is obvious the ports may be in-
creased to two or more, as desired.

Ye wish it to be understood that we donot
claim as our invention the mere driving of
two valves for two separate cylinders by one
set of valve-gear, nor do we claim a slide-
valve so arranged as to take steam into the
inside of the valve and exhaust it at the out-
side, as we are aware that both of these ar-
rangements have been used; but

What we do claim 18— |

1. The combination with a steam-cylinder
havingavalve-seat, and having passages 5, 3%,
from the ends of the cyhnder to sepm‘ate

points of the valve-seat, and a steam -inlet

passage extending to said valve-seat interme-
diate the first- 1nent10ned passages, of a flat
slide-valve on the valve-seat having outer
parts 9, 9* controlling the passages from the
ends of the cylinder and having an interme-
diate chambered part with edges 6, 6* con-
trolling the connection of the steam-inlet to
passages 8, 8, said valve having extensions
to increase its area, and a steam-chamber in-
closing the valve and into which steam from
the cylinder 1s exhausted.

2. The combination with a steam-cylinder
having a valve-seat, and having passages S, 3*
from the ends of the cylinder to separate
points of the valve-seat, and a steam-inlet

passage extending tosaid valve-seatinterme-

diate the first-mentioned passages, of a slide-
valve on the valve-seat having outer parts
9, 9* controlling the passages from the ends
of the cylmder and having an intermediate
chambered portion with edges 6, 6* controlling
the-connection of the stea,m—mlet to passages
8, 8, said valve having extensions to increase
its area, said extensions or the valve-seat, or
both being recessed on the working faces, a
connection from said recess or recesses to a
source of lower pressure, and a steam-cham-
ber inclosing the valve and into which the
steam from the cylinder is exhausted.

3. The combination of two consecutive cyl-
inders of a multiple-expansion engine having

05 tiple-expansion engine are driven by means | valve-seats, passages from the ends of the
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cylinders to the valve-seats, and passagesin-

termediate thereto, asteam-chamber between
the cylinders, slide-valves within said cham-
ber controlling passages to both cylinders,
one set of valve-gear operating both valves,
the valve of the higher-pressure cylinder be-
ing provided with extensions of its face in
the mannerand for the purpose substantially
as described and illustrated; said valve ad-
mitting steam at its central part and exhaust-
ing at outer parts into thé steam-chamber, the
valve for the low-pressure cylinder admitting

‘and exhausting steam in a reverse manner,

as se_t forth.

In testimony whereof we have signed our 15

‘names to this specification in the presence of
two subscribing witnesses.

ROBERT LUNAN WEIGHTON.
DONALD BARNS MORISON.

Witnesses to the signature of the said Rob-
ert Lunan Weighton: N
HARRY BENSON,
- PERCY CORDES. |
Witnesses to the signature of the said Don-
ald Barns Morison:
T. HARRY TILLY,
J. BARRWELL STROVER.
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