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Beit known that I, FRANCIS W. J OHNSTO‘\TE
a citizen of the Umted States, residing at the
city of Mexico, in the Republic of 1] "\Ietlco,
have invented a certain new and useful Im-
provement 1n Valves for Compound Engines,
of which irr'prevement the following is aspeci-
fication.

The object of my invention is to attain an
1mp10ved distribution of steamin compound

-engines by the provision of avalve,in the op-

eration of which a retardation of steam re-
lease may be effected, thereby effecting a
higher degree of expansion in the high and
low pressure cylinders and a reduction of the

back-pressure due to compression in the low-
- pressure cylinder.

- To this end my invention, generally stated,

consists 1n a valve composed of two inde-

pendent sections movable relatively one to

‘the other, one of sald sections controlling the
~admission and exhaust of steam to and from

a high-pressure cylinder and the other the
admission of steam from the high-pressure to
a low-pressure cylinder and its exhaust f1 om
the low-pressure cylinder. |

The improvement elmmed is he1 e1nefte1

- fully set forth.
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In the accompanying dmwmws, I‘w‘ure 11is
a longitudinal central section throuﬂ'h_ the
eylinders, valve-chest, and dietribution-velve

of a compound engine embodying my inven-

tion; Fig. 2, a similar section, on an enlarged

- scale, through the distribution-valve at the
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line « « of Figs. 3 and 4; Fig. 3, a transverse
section through the distribution-valve at the
line y y of FID“ 2, and IKi1g., 4 a plan_ or top

view of the inner sectmn of the distribution- |

valve.

My invention 1s herem illustrated as ap-
plied in connection with a compound engine
for locomotive service, having its hlgh-press-
ure cylinder within an annular low-pressure
cylinder; but it will be- obvious that it is
equally applicable - to compound . engines

-whose cylinders are differently c_hsposed or
-which are adapted to other classes of service. |
In this instance there 1s formed in the cylin-

- . - der-casting a high-pressure cylinder 1, sur-
50, rounded by an annular low-pressure cyhnder

2. High-pressure steam-passages 3 3"- lead

from ports on a valve-face 4 through the cyl-
inder-casting and through the removeble

heads 5 to-oppositeends of the high-pressure

cylinder, and low-pressure stedm -passages 6
6* lead from ports on the valve-face to oppo-
site ends of the low-pressure cylinder. A
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central exhaust-passage 7 extends from a port

-on the valve-face 4 to a suitable exhaust-noz-

zle or discharge-opening. A valve-chest 8, to
which steam from the boiler is adlmtted
through a suitable steam-passage, is secured
upon the cylinder-casting above and around
the valve-face and ports of the steam and ex-
haust passages. -

In the practice of my invention I provide

a distribution-valve of the D-slide type, which
1 1s fitted to reciprocate on and control the
The distribution-

ports of the valve-face 4.

valve is composed of an outer section 9 and
an inner section 10, the general form of each

of which accords with tlldt employed in stand-

ard practice. The outer section ‘may be bal-
anced by a ring 11, as shown, or in any other
suittable manner, and is eennected to and re-
¢ciprocated ﬂllOll‘J]l the intermediation of a
yoke 12 and Valve-etem 13, which-are actuated

by any proper and preferred system of valve-

gearing in the usual manner. In theinstance
exemplified the inner section 10 of the valve
is moved by the outer section 9; but it may,
if preferred, be actuated by an 1ndependent

| valve-stem, the only essential of the relative

movement of the two sections being that the
inner section shall have a less deﬂ'ree of trav-
erse than the outer section, to the end that

' there shall be a period of rest or dwell of the

inner section at and immediately succeeding

the beginning of the movement of the outer
Seetlon in eech direction.
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The 1inner section 10 of the valve is made

of sufficient length to cover the ports of the

low-pressure steem -passages 6 6% and give
the desired amount of outside lep thereon
when at the middle of its stroke, its length

| being less than the distance between the op-

posite faces of abutments 14 on the inside of
the ends of the outer section, by contact with
which abutments the inner seetlon 1§ moved
in each direction. The difference between

the length of the inner section and the dis-
tance between the opposite faces of the abut-
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- mains stationary, or,

~ 1n each direction.

1O

- ‘pipe and the opening 21.
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ments of the outer section is equal to the dis-
tance through which the outer section moves
in each direction while the inner section re-
in other words, the. de-
oree of rest or dwell of the inner section at
the commencement of thestroke of the valve
The outer section 9 of the
valve is provided with an opening 21 for the

passage of steam from the boiler to the space
between the inner and outer sections in order |
1o effect direct admission of steam to the low-

pressure c¢ylinder when required in starting
the engine.  Forthispurpose a suitable start-
ing-valve, of which numerous constructions
are known in the art, is employed to control
communication between the steam - sapply
T'he movement of
the outer section 18 preferably, as shown, im-
parted to the inner section from the end abut-

ments 14 of the former through the interine-
diation of buffer-pistons 15, flttmfr chambers
in the inner section 10. In this 1nsta,nce four |

of said pistons.are employed, two being lo-

cated on each side of the valve in line Wlth |

two abutments 14, one at each end of the outer
section 9. The buffer- pistons may be cush-
joned, so as to prevent undue shocks in the
reversm of direction of movement of the in-
ner section, either by the admission of steain
to the piston-chambers or by springs; or, as in
this case, both these meansmay be employed.
A central abutment 16 is interposed between
the inner ends of the piston-chamberson each
side of the valve, said abutment being pref-
erably ploteeted by steel facing-plates 17 to
reduce wear of the metal of the section 10, as
well as to 1educe the volume of steam-space
when steam is‘employed to cushion the valve.

Helical springs 18, which are uniformly under
compression, are mterposed between the fac-
ing plates 17-and seats on the pistons 15, and |
springs 19 of greater resistance are fitted in |

the piston- cha;mber%, said springs abutting
against the facing-plates and against the in-
ner ends of the buffer-pistons when the latter
are forced into their chambers by the abut-
ments 14, thereby preventing the institution
of objectionable shocks upon the valve-sec-
tion 10. A longitudinal groove 20 may be
formed in each piston-chamber or equiva-

lently in the piston 15 fitting therein,itslength

being such that when the piston is moved
outwardly by the spring 13 in the movement
of the outer section in one direction during

the period of rest of the inner section Steam |

will enter. the piston-chamber and will be

confined therein by the movement of theouter

section and buffer-piston in the opposite di-
rection, thereby serving as a cushion between
the inner and outer sections of the valve.

- In operation steam supplied from the boiler
to the valve-chest 8 1s admitted to the oppo-
site ends, alternately, of the high-pressure

- cylinder 1 by theouter section 9 of the valve

through the high-pressure steam-passages 3
5%, and 18 admltted from the high-pressure

|

‘passages 3 3%

464,175

eyli’nder-tobpposite ends, -alterﬁa,tely, of the

low-pressure.cylinder by the inner section 10
of the valve through the high-pressure steam-

steam-passages 6 6%, preliminarily to the ad-
mission- of steam to the low-pressure cylinder

The space between the inner -
and outer valve-sections and-the low-pressure.

through the passage 3 or 3* the passage 6* or

6, as the case may be, 13 opened to the space
between the inner and outer valve-sections
by the outer valve-section. The exhaust of
steam from the low-pressure cylinder is ef-
fected by the inner section 10 through the

| passawes 6 6%, the exhaust-cavity of the valve-
section 10, and the ex.haust—paasa,ﬂ'e 7 1n the

ordinary manner.
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It will be seen that the rest or dwell of the |

inner valve

a retardation of- cut- off and compression in
the low-pressure ¢

sponding diminution in the amount of expan-
sion therein.

-section 10 in the preliminary
movement of the outer valve-section 9 effects -

It will also be seen that the.

cylinder, thereby allowing -
a longer period of admission to the Iow-press— |
ure G}]ll]del without necessitating a corre-

go

same period of rest or dwell in the movement

closure of the exhaust from the Jow-pressare

051111(1@1 is delayed, causes a corresponding.

delay in the opening of the low-pressure-cyl-
inder passage, which admits the exhaustfrom
the high-pressure cylinder to the low-press-
ure cylinder.

valve-face port of the high-pressure steam-
passage to the space between the inner and
outer valve-sections, the actual or substantial
release from the high-pressure cylinder does
not commence until the inner section uncov-
ers the valve-facé port of the low-pressure
steam-passage. 'The release of steam from
the high-pressure cylinder is thereby delayed,
and consequently a greater expansion of the
steam is effected in the high- -pressure cylin-
der. This result is attamed without in any

way interfering with the admission to the low-
pressure cylmdel at the proper time—that is
to say, while the period of expansion in the

high-pressure cylinder is prolonged. The ad-

mission to both the high and the low pressure
cylinders begins at the same time—to wit, at
the beginning of the stroke of the plstons

I claim as my invention and desire to se-
cure by Letters Patent—

1. A valvefor compound engines, composed

of two independent valve-sections movable

relatively one to the other, one of said sec-
tions controlling the adm1sswn and exhaust

'of steam to and from a high-pressure cylin-

der and the other having its movement coin-
cident with that of the fforltmelj but through

a shorter range of traverse, and controllmﬂ*‘

the admission of steam fromthe hi o*h-pressure

cylinder to a low-pressure cylinder and its
exhaust from the low-pressure cylinder, sub-
Stantla,lly as set forth,

In other words, while the outer
valve-section 9 passes over and opens the

~of the inner valve-section 10, by which the
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2. A valve for compound engines, composed |

of an outer sectionand an independent inner
section, the outer section being provided with
internal end abutments for imparting move-
ment in each direction to the inner section,
and the length of the inner section being less
than the distance between sald abutments,
whereby a rest or dwell of the inner section
may be effected at the commencement of the

traverse of the outer sectionin each direction,-

substantially as set forth.
3. Inavalvefor compound engines, the com-

bination of an outer section having internal

end abutments, an inner section Whose length
is less than the distance between said abut-

ments, and cushioned buffer-pistons inter- )
posed between the end abutments and the in-

ner section, substantially as set forth.

4, Inavalveforcompoundengines,the com-
bination of an outer section having internal
end abutments,an inner section Whose length
is less than the distance between said a,but-
ments and so located relatively to the outer
section as to presentan interposed steam-pas-
sage, a balance-ring fitting the outer section

~and adapted to bear on a valve-chest, and a

passage or opening formed in the outer sec-
tion within the balance-ring to enable the

“direct admission of steam to beeffected to the |

-

steam-space between the valve-seetmns sub-
stantially as set forth.

5. In avalveforcompound enmnes, the com-

bination of an outer section having internal

end abutments, an inner section Whose length

is less than the distance between said abut-
ments, buff er-pistons fitting chambers in the

inner section and adapted to bear against

said abutments, and springs mterposed be-

tween said buffer-pistons and bearings on the
40

inner section, substantially as set forth
6. The combination of a high-pressure cyl-

|- inder, alow-pressure cylinder, steam-passages

leading from opposite ends of each of said

cylinders to a valve-face, an exhaust-passage
45

leading from said valve-face, and a distribu-
tlon-valve composed of an outer section and
an independent inner section and controlling

the valve-face ports, said valve providing a

passage for steam between the sections from
the high-pressure to the low-pressure cylin-
der and its inner. section having a shorter
range of traverse than its outer Sectlon sub—
stantlally as set forth.

FRANCIS W,

Witnesses:
~ RICHARD GUENTHER,
. K. TRAINER,.

J OHNSTONE. |

30

35

50




	Drawings
	Front Page
	Specification
	Claims

