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To all whom it may concern.

beit known that I, WiLLiaM TURNER LORD

a subject of the Queen of Great Britain and
Ireland, residing at Hammersmith, in the
county of Mlddleseh England, have uwented
certain new and usef ul Imp1 ovements in
Steam-Engines; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the 1111’6]113101] such as will enable oth-
ers skilled in the art to which it apper tmns to

-make and use the same.

This invention relates to motive- -power en-
gines of that class in which a trunk-piston

- kamﬂ In a cyvlinder is connected to the en-

oine cmnk-sha,ft by a connecting-rod secured
to the said piston by an oqcﬂl&tmﬂ' valve or

cheese-and-cylinder joint provlded with suit-

able ports and passages, by means of which
the admission and exhaust of steam to and

from the cylinder is regulated or partly regu- |
lated; and it consists, principally,of an im-

proved combination of parts whereby the
steam 1s admitted to the said oselllatmn'

valve.

In the accompanying {hree sheets of illus-
trative drawings, Flﬂ'ure 1 1s a vertical sec-
tion of the cyhnders of a compound vertical
high-speed engine constructed according to
thls invention. Fig.2 is a horizontal seetlon
of the same. TF'ig. 3 is an elevation of the
cheese, showing the arrangement of ports.
Fig.41s aview of the supplementa,ly exhaust-
passages. Ifig. 5 is a vertical section of a

-eompound‘vertical engine, showing a modiﬁed

arrangement of Intermediate receiver; and
Kigs. 6 and 7 show the modified arrang ement
of e*{haust ports and passages 5111table forthe
same., I‘lﬂ' 8 18 a vertical section of a verti-
cal mmple engine constructed according to
this mventmn and Figs. 9 and 10 bhOW a
modified a,lmngement of the ports and pas-

sages in the cheese and cyhnder specially

appheable to a reversing-engine.

Referring to Figs. 1 to 7, 111(3111%1\?'6, the pis-
ton 1 works in the cylindel 2 and 18 provided
with an annular extension 3, working in an
annular space 4 in a casting 5, fixed. to the
upper side of the eylinder 2,theinnercircum-
ference of the annular spaee being provided
with ring orothersuitable packing at 1ts lower
end. The center of the annular extension 3

thus forms a moving h]ﬂ‘h-pleSSUIE steam- | port of a passage 19 leading to the Ieeelver,

chest.
steam 1s admitted from the steam-chest 11

l 03 linder 6 with a fixed piston 7, and the low-
pressure steam acts on the annular surface of

the piston 1 outside the extension 3, it being
admitted to the space8. The connectmﬂ—rod

0 has a hollow cylinder or cheese 10, ﬁ;&ed to

one end and fitting into and wmkmn‘ 1n 8 Cy-
lindrical recess in the piston 1, and thus form-
ing an oscillating joint. The cheese 10 and

cylmdneal recess are provided with ports and-
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passages for the steam, as clearly shown, and -

in I‘Jﬂ*s 1 to 4 the intermediate receiver is
for med in the hollow cheese 10, and in Figs.
5to 7 thereceiveris formed in a hollow space
In the piston 1, or it- may be formed partly in
the cheese 10 and partiyin the pistonl. The

steam,instead of beingadmitted through ports

and passages formed in the piston 1 &nd cyl-
inder 2, as is usual, is admitted, as shown in
either Fw 1 or Fm 5, to a stea,m-.ehes;t 11,
formed in the ea,stmﬂ' 5. A pipe 12, closed
at its upper end, but formed with openings
13 1n .its circumference at this end, leads toa

passage 14, provided with a port working in

conjunction with a portof a passage 15in the
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cheese 10, the said passage 15 having another

port working in conjunction with the port of
a passage 16, leading through the piston 1 to
the high-pressure cylinder 6. The pipe 12
works in an extension 17, fixed on the piston
7, and elther the extension 17 is provided, as

shown in Fig. 1, with openings 31, communi-

cating with the steam-chest 11, or, as shown
in Kig. 5, the pipe 12 projects into the steam-
In the downstroke the high-pressare

through the openings 13, pipe 12, and pas-
sages 14 15, and 16 to the high-pressure cyl-
inder 6, and is cut off as S00N as the openings
13 elther pass below the openings 31 in the
extension 17, Fig. 1, or enter the extension 17,

Fig. 5. The cut- off 1S varied either by i in-
creasing the size or number of the openings
51, Kig. 1 or by adjusting the extension 17,

Fig.'z’i. 'l‘he port of the passage 16, IFig. 1, a,lso
works, or the portof a separate passage 61, Fig.
5,1n the pistonleading to the high-pressurecyl-
inder 6, works, in conjunction with the port of
a passage 18, in the cheese 10, and either, as

| shown in Fig.1,leading to the interior of the
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cheese 10, or, as Shown 1 Fig. 5, having an-

other pmt WOI‘klllD‘ 1n conj unctlon w1t]1 the
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in the hollow space of the piston 1. A pas-

sage 20 in the cheese 10, either, as shown in

Fig. 1, leading from the said receiver, or, as.

shown in Fig. 5, having a port working 1in
conjunction with a port of a passage 22, lead-
ing to the said receiver, has a port working in
conjunction with aportof a passage 23,leading
through the piston 1 to the low-pressure cylin-
der8. It willthusbeseen that during the up-
stroke the high-pressure cylinder 6 exhausts
into the intermediate receiver through the

~ passages 16 and 18, Fig. 1, or 61, 18, and 19,
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‘Fig. 5, and during the downstroke, while

high-pressure steam is admitted to the cyl-
inder 6, as above described, steam from the
intermediate receiver passes into the low-
pressure cylinder 8 by the passages 20 and
23, Fig. 1, or 22, 20, and 23, Fig. 5. A
branched passage 32, Fig. 1, with or with-
out the supplementaryend passages 32, Ifigs.
2, 3, and 4, or separate passages 32, I'igs.
to 7, leading from the cylinder 8, have ports

working in conjunction with ports of pas-

sages 24 in the cheese 10, having a port work-

_ing in conjunction with the port of a passage

21, leading to the exhaust 25 through ports
in the piston 1 and cylinder 2. The exhaust
from the low-pressure cylinder 8-thus takes
place during the upstroke through the pas-
sages 32 24 21 and when the port in the piston
1 is opposite to the port in the cylinder 2. A
relief-valve 29, opening into the steam-chest
11 from the eylinder 6, serves to prevent. ex-
cessive cushioning at the end of the upstroke
in the high-pressure cylinder, and can be ar-
ranged to open at any determined pressure.

In the simple engine shown in Kig. 3 the
steam and exhaust both take place through
the pipe 12, which is divided by a partition
26, as clearly shown. The steam entersatl1l

and passes to the eylinder by the openings 31,
the part 27 of the pipe 12 and passages 14, 19,
and 16, and exhausts by the passages 23, 24, |
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| and 25 and part 28 of the pipe 12. The po-

sition of the port 31 in relation to the port 30
determines the point of cut-off.

In a modification shown in Figs. 9 and 10
steam enters by the passages 27, 14, 15, and

16 and exhausts by the passages 16, 24, 25,

and 28. To reverse the engine, the passage

28 is made the steam-inlet and the passage 27

the exhaust. -

What I claim is— :

1. In a steam-engine, the combination, with
a cylinder, of a piston sliding therein, an 0s-
cillating valve on the end of the connecting-
rod and pivoted in the said piston, a station-
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arv castine. such as 5/, supported above the
Yy 9 y SUPP

cylinder, and a pipe 12, secured to the said
piston for admitting steam to the said valve
and provided with packing devices, such as
rings or a stuffing-box, whereby it may slide

steam-tight within the said casting, which is

in direct communication with the steam-pipe,
substantially as and for the purpose set forth.

2. In asteam-engine, the combination, with
the stationary cylinder 2, of the piston sliding
therein and having the c¢ylinder 3 secured to

necting-rod and  pivoted in the said piston,

60

1it, an oscillating valve on the end of the con-

0

the stationary casting 5, supported above the

cylinder 2 and forming the piston of the eyl-
inder 3, and a pipe 12, secured to the said
sliding piston for admitting steam to the said
valve and provided with steam-packing de-

| vices, such as rings, whereby it may slide

steam-tight within the said casting, which is
in direct communication with the steam-pipe,
substantially as and for the purpose set forth.

In testimony whereof I affix my signaturein
presence of two witnesses. |

WILLIAM T. LORD.

Witnesses: |
- WALTER J. SKERTEN,
'GEO. M. RUSHLIN.
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