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Lo all whom it may conceriv: |

Be it kuown that I, PHILO MALTEY, a citi-
zen oi the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Reversing-Valves: and I do
declare the following to be a full, clear, and
exact description of theinvention, such as will
enable others skilled in the art to which it
appertains to make and use the same, refer-
ence beinghad totheaccompanying drawings,
and to the letters and figures of reference
marked thereon, which form a part of this
specification. | |

This invention relates to certain lmprove-
ments in reversing-valves for steam-engines;

and its novelty consists in the construction |,

and arrangement of the parts, as will be more
fully hereinafter set forth, and specifically
pointed ouf in the claims. |

~ For eonvenience I have illastrated and will
describe my invention in connection with a lo-
comotive-engine, although it is applicable to
all engines in which reversing mechanism is

; necessary, and especially in marine engines of

various descriptions. In this class of revers-
ing engines as ordinarily constructed the
shifting-gear for reversing the valves is neces-
sarily complicated, and one of the objects of
my present invention is to simplify the con-
struction of the reversing-gear, and also to in-
crease the capacity of the ports, more particu-
larly that of the exhaust- port, as more fully
hereinafter set forth. These objects I attain |
by the mechanism illustrated in the accom-

panying drawings, in which—-

Figure1 represents a side elevation of a lo-
comotive,with the steam and valve chests and
cylinder in vertical longitudinal section. Fig.
2 represents a vertical longitudinal section of
the steam and valve chests and eylinder,taken

- on a larger scale. Fig. 3 is a vertical cross-
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section of the same online x 2 of Fig. 2. Fig.
4 18 a bottom plan view of the upper section
of the valve-chest. Tig. 5 is a top plan view
of the lower section of the same. Fig. 6 is a
front elevation of alocomotive,showing a por-
tion of the reversing mechanism and the live-
steam and exhaust connections. TFig. 7 is a

and eduction ports, as nsual.

detail view, partly in section, of the mechan-

1Ism for operating the piston-valves. Fig. 8is
a vertical cross-section of the same, taken on

line y y of Hig, 7. Fig. 9is a vertical cross-

section of a portion of the valve-chest, show-
ing a modified form of valve and casing. Fig.
1018a vertical longitudinalsection of the modi-
fied form of valve. Fig. 11is a detail in per-
spective showing a modified constraction of
mechanism for shifting the reversing-valves
simultaneously in opposite directions. Iig.
12 18 a similar view showing another form of

‘shifting mechanism.

- My invention is designed to be applied to
engines now in use; but it is evident that en-
gines, with
cially constructed for the purpose.

Referring to the drawings, the letter A des-
ignates the boiler of the engine,which may be
of the ordinary or any approved construction;
and B, the cylinders, which in the present in-
stance are located at each side of said boiler,
as 18 usual in locomotive-engines. The eylin-
ders are of the ordinary construction, and are
provided with the usual ports, @ &, ab the
ends leading from the valve-chest,and the cen-
tral exhaust-port, a'. |

The valve-chest is located upon the outside
of the eylinder in any convenient position,
torming part thereof or bolted or otherwise

secured thereto, and is formed in two sections,

C and D, each section having eylindrical
chambers extending from end to end thereof,
which form eylindrical chambers for the bush-
ing-cylinders E E* at each end, that receive
the piston-valves I F* when thesections of the
chest are secured together. The intermediate
portions of the sections around the central
semi- ¢ylindrical recesses are formed with
steam-spaces G G, the space in the lower sec-
tion leading to a central exhaust-port, H, and
that in the upper section connecting with ex-
haust-ports I I*. From near each end of the
semi-cylindrical recess of the lower seetion ex-
tend the ports K K? which connect with the
ports a «’, leading to the opposite ends of the
cylinder, and serve alternately as induction
The recess sur-
rounding the semi-cylindrical portion of the

‘upper sectlon is provided with ports% %% which
| lead to an upper steam-chamber, I, of the

greater advantage, may be espe-
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valve-chest, and the intermediate portion of | material similar to that described in Letters

the semi-¢ylindrical chamber of the upper see-
tion is recessed, as indicated by the letter M,

“and at each end of the recess is formed ports

N N?% leading to the upper chamber, L, in
which the reversing twin valves P Parelocated
and travel. These valves may be similar to
the ordinary slide-valve of an engine, or of
any other suitable description, being repre-
sentedin Figs.1,2,and 3as of the ordinary slide-

- valve pattern. The said valves are arranged
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tobemovedovertheports t N N*soastoopen

and close the said ports, the exhaust-ports I I?
being always in connection with one or the
other of said ports &k N 1* N? so as to provide
for the exhaust of the steam in whatever po-
sition the valves may be, in order that the pis-
ton-valves may work freely in reversing.

As shown in Fig. 2 of the drawings, the
ports & N k* N* are slightly open, so that
the exhaust will pass freely out of the ports
atf both ends of the cylinder, thereby per-
mitting the quick reversing of the engine.
The ports being in the position shown in the
drawings, Fig. 2, by operating the valves P
S0 as to cause them to approach each .other,
the live steam passes through the ports & i*
into the outer ends of the eylinders B E? and
from thence to.one end of the cylinder B, the
exhaust from the opposite end of said cylinder
escaping through the ports ¢* and K? to the
exhaust-port H, and vice versa. When the
valves P are moved apart, the live steam en-

ters the space M between the cylinders I E?,

and from thence passes through the ports K3
«’ to the cylinder, exhausting through the
ports K a and port H, and vice versa. It will
be seen that to reverse the engine it is only
necessary to shift the valves 2, as before men-
tloned, at any point of the stroke of the pis-
ton in the ¢ylinder B, which will immediately
change the direction of thelive steam entering
sald cylinder and the exhaust therefrom, thus
1nstantaneously changing the direction of its
travel. | |

The twin valves P P are provided with bent

rack -arms R R, which engage the opposite.
sides of an intermediate pinion, S, mounted

upon a-transverse shaft, T, suitably journaled
1n bearings in the sides of the valve-chest, so
that the valves may be moved simultaneously
toward and from each other to start, stop, and

- reverse the engine, as will be more fully here-
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inafter described. The lower rack-bar is ar-
ranged to travel in a groove, U, in the surface
of the seat upon which the valves P travel,
and the upper arm travels 1n a grooved plate,
V,which is held down by a seérew or any other

-suitable means passing through the top of the
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valve-chest, so as to guide the said upper arm
and hold it to the pinion. Above each valve
is located a plate, W, which covers entirely
its valve in whatever position it may be, and
which is supported in a rabbet, X, madein the
valve - chest, and held against the same by
means of a binding-serew and jam-nut. The

Patent granted to me December 29, 1885,
No. 3833,419—that is, with very thin copper- 7o
foil or other suitable metal—so that the plate
W may fit closely to the valve to preventany
oreat amount of steam passing under 1t, and
when required may be removed to compensate
for any wear of the valve. Each of the said 75
plates W may be provided with grooves A/,
in which may be located ¢‘packing-rings”’ B/,
either square or round, to prevent steam, to
any great extent, getting between the plate and
valve. Such construction is shown in Fig. 3. 3o

The letter D indicates atubeleading through
the top of the valve-chest, over each valve, to
the top of the plate W, which is provided with
an oblique opening, E', The said tube 1s pro-
vided with a funnel or cup on top and a suit- 85
able two-way stop-cock, and serves the double
capacity of an oiler and steam-passage for the
discharge of any confined steam from between
the valves and plate. When the o1l is cut off,
the passage is left open for the escapée of the go
steam, which may be conveyed by means of a
pipe to any desired point. |

The reversing - valves P PP may be operated
in any convenient manner. Asshownin Iligs.
1, 2, and 3 of the drawings, one of the valves g5
is provided with a valve-rod, I, which extends
through a stuffing-Dbox, G, and 1s provided
with a rack, H’, which engages a pinion, I’
mounted on a shaft, ¢, properly secured to the
engine-frame, and provided with an arm, K', 100
which conneects with a rod, I/, extending back
to the cab and connected with a lever, M’, so
as to be under the control of the engine-driver
Or engineer. |

The rod of the piston-valves I I at its rear 1cs
end slides in gibs N', secured to the frame of
the engine, so as to have a pertfect rectilinear
motion, and in order to transmit the motion
from the eccentric-rod to the sald valve-rod a
connecting-lever, P’, is employed, the upper 110
end of which is provided witha pivoted block,
R', which is arranged to slide in an adjustable
box, &, secured to the valve-rod, so as to play
as the lever oscillates and permit the valve-
rod to move truly in line withoutstrain or dis- r15.
placement. The box is constructed in two
parts, which are held together by seb-screws
T, which serve to adjust the parts to compen-
sate for wear. The operating-gear of the re-
versing-valves may, however, be variled, as 120
shown in IFigs. 11 and 12, without departing
from my invention. For instance, in Fig, 11
the valves are operated by means of anarm, s,
which connects the shaft of the 1ntermediate
pinion with the cab-rod I/. The rod X' stuffing- 125
box G, and rack and pinion H' I’ are dis-
pensed with. T'o avoid complications and ex-
posure of the operating mechanism so far as
possible, the shait of the pinion may be ex-
tended through the boiler, as shown in Fig. 130
12, so as to connect the operating mechanism
with the reversing-valves on the opposite side
thereof, in order that they may be operated si-

rabbet X is packed in a manner and with a { multaneously. The rod I/ in this instance
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extends only as far as the conneeting-arm 8.
‘Lo permit the said valves, however, to be op-
erated independently, the pinion- .shaft is di-
vided at & point near the side of each valve-
chest and fitted together by a sleeve, ¢, and set-
screw ¢, which may be set to nnke the parts
work tc}ﬂ‘ether or loosened to permit them to
move 1ndependent1y of each other.

In the foregoing description but one cylin-
der and its valves have been described; but it
18 evident that the eylinders and valves are
duplicated and arranged at opposite sides of
the boiler.

o0 far I have deseribed the reversing-valves
as of the ordinary slide-valve variety; but it
18 evident that the style may be varied,as may
be found convenient, and in Figs. 9 and 10 I
have shown a D_l()dlﬁBELtIOIl of smd valve, In
which 1t is semi-cylindrical and is held £0 its

seat by a semi-cylindriecal cover, the packing-

strip belng approximately a half-circle and

dropped mto 1ts seat between the cover and

top of the valve.

The letter U’ indicates the induction-pipe,
which leads from the boiler in the ordinary
manner and connects at one side of the valve-
chest, and V' indicates the exhaust-pipe lead-

~ 1ag from the exhaust-port 1.
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In marine and other engines where the eyl-
inders are located away hom the boiler two
or more cylinders may be arranged side by
side and the operating pinion- shaft divided,

~as above mentioned, and the parts connected
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by sleeves and set- SCl ews, so that all the cyl-
1inders may be operated together or separately,
as may be desired.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The combmatmm with a single steam-
cylinder, of the reversing twin valves adapted
to be nwved snnnl‘innefousl} toward or from
each other, so as to change the induction-
ports to admit steam to either end of the cyl-
lnder at will in order to reverse the engine,
substantially as specified.

2. The combination, with the valves oper-
ated by the eccentric of an eungine to alter-
nately change the ports to opemte the piston,
of the revelsiun twin valves and the mechan-
1sm whereby the induction- -ports are changed
to admit steam to either end of the cylinder
at will for the purpose of rev ersmg;, substan-
tially as specified.

3. The combination,with the leversmgtwm
valves, of the rack- bars and intermediate pin-
1on and mechanism for operating the valves,
0 that they may move simultaneously to
change the ports for the purpose of reversing,
substantmlly a8 specified.

4. The combination, with the valves oper-
ated by the eccentrics of an engine to alter-

nately change the ports to operate the pistons, |

|

| of two sets of reversing twin valves, one set

located upon the outside of each steam-cylin-
der, and mechanism whereby each set of re-
Versmg valves may be operated simulta-
neously to change the induction-ports to admit
steam to either end of the cylinder, substan-
tially as specified.

‘5. The combination, with the steam- eyhn-
ders of an engine, of fwin valves, one set lo-

cated on the outside of each cylinder the rack-

bars secured to each set of twin valves, and
the pinions intergearing with each set of rack-
bars, respectiv el.y, and mounted on a common
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rock-shaft to shift the valves Slmultmeous] y,

substantially as speciiied.
6. The combination,with the eylindersofalo-

comotive,ofthe pinion-shaft extendingthrough

the same, the pinions and rack-bars, the twin
reversing-valves, the connecting-arm, and the

rod extending to the cab, substantially as and
- for the purpose Speelﬁed

7. The combination, with the valve- chesb

| constructed in two sectlons having cy]mducal

chambers extending from end to end thereof,
and suitable ports, as described, of the revers-

- Ing twin valves and their operating mechan-
1sm, and the piston-valves,whereby the direc-

tion of the induction and eduction of steam is
changed for reversing, substantially as speci-
fied.

8. The combination, with the valve-rod and
a support within whmh it sides, of thesword-
arm or curved lever, the eonnectmn -lever or
rocker-arm, the Shdmo block prDted thereto,
and the box seeured to the valve-rod, wherein
sald block is adapted to slide, substantially as
specified, whereby the valve-rod is given a
rectilinear movement.

9. The combination, with the steam-cylin-
ders of a locomotive, of the twin valves, one
set located on the outside of each cylinder,
theraclk-barssecured to each setof twin valves,
the pinions intergearing with each set of rack-
bars, respectively, and mounted on a commeon

| shaft to shift the valves simultaneously, and

means whereby each set of twin valves may
be operated independently of each other, sub-
stantially as specified.

10. The combination, with the ]eVGlSIDfT
valve of an engine, of a tube leading from an
opening to the valve,and provided with a two-
way cock and an oil-cap, whereby oil may be
fed to the valve and any steam that may be
confined between the valve and its cover per-
mitted to escape alternately, substantially as
specified.

In testimony whereof T affix ny S]ﬂ‘mtule in
presence of two witnesses.

PHILG MALTBY

Witnesses:
J. R. NOTTINGHAM,
WILLIAM FIiTCcH,
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