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To all whom Tt may coOncer:

Be it known that I, BRINAY SMARTT, a citizen
of the United States, residing at Nashville, 1n
the county of Davidson and State of Tennes-

5 see, have invented certain new and useful

Improvements in Reversing-Valves; andldo
hereby declare the following to be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art to

10 which it appertains to makeand use the same.

The object of my invention is generally
the provision of a reversing-valve device, de-
sioned particularly for locomotive-engines,
which shall be simple in construction and ex-
15 ceedingly reliable and positive in 1ts action.

I do not confine my invention to applica-
tion with locomotive-engines, as it may be

employed in many other kinds of machinery

wherever its use may be efficacious-—such, for

20 instance, as in stationary engines, steamboat-

engines, steamship - engines, war - ship en-
oines, automobile-engines, &c.

More specifically, the object is by the em-

ployment of my peculiarly-constructed re-

2t yversing-valve with a short lever and inter-
mediate connections to obviate the employ-

ment of the usual link-motion. Thus in a lo-
comotive the operation of my reversing-
valve device will be exceedingly easy as com-
30 pared with the customary link arrangement,
as the reversing-valve is with greatestfacility
and ease operated by a small lever (which
may be about the size of the ordinary throt-
tle-lever) conveniently located in the locomo-
35 tive-cab. | |
By my invention a cumbersome six-foot
lever, say, is supplanted by a small easily-
operated lever, so that at the same time an
encineer may operate the reversing-valve
40 lever with one hand and the throttle-lever
with the other hand. -
As a matter of further and specific 1m-
‘provement I so construct the reversing-valve

with relation to the other parts of the mech-
45 anism of my device that it may entirely cut

off the steam from the cylinder when de-
sired, thus taking the place and performing

the function of the throttle when necessary.

~ Another object of my invention is by the
so peculiar construction in pairs of rocker-arms
for operating the rods connected to the
steam-valves (whereby the said rocker-arms
work one within or through the other and

of the steam-valve seat.

shifting the steam-valves in oppbsite direc-
tions, or right and left) to mimimize space
and to provide for ready and easy detach-

55

ment or disconnection thereof, whereby.one

rocker-arm in a pair may be dispensed with

 1n use, 1f desired.

With these objects in view and others ap-
pearing as the specification proceeds my in-
vention consists in the novel construction,
combination, and arrangement of parts of a
device characterized by my invention, as will
be hereinafter fully described in the specifi-
cation, summed up in the claims, and illus-
trated in the drawings.

In the accompanying drawings, Figure 1 is

a perspective view of a locomotive (the top

and other portions thereof being broken away).
embodying my invention and showing more

particularly the arrangement of the rocker-

6o
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arms and connecting mechanism for operat-

ing the rods connected to the steam-valves.
Fig. 2 is a central vertical longitudinal sec-
tion of the steam-chest and underlying cylin-
der, displaying the relation of the steam-

75

valves and reverse-valve with relation there-

to, the upright flange on top of steam-valve
seat being omitted for the sake of clearness.
Fig. 8 is a detached detail perspective view
Fig. 4 is a detached

detail perspective view of the reversing-valve.

Fig. 5 is a view of ac portion of the steam-.

valve. seat and of the steam-valves thereon,
the section being taken at line z v, Fig. 2, to
show channel on under side of steam-valve.
Fig. 6 is a detached perspective view, look-
ing at the rear, of a pair of rocker-arms. Fig.
7 1s a collective detail view of a pair of rocker-
arms. Fig. 8 is a detail view of a form of
steam-valve seat adapted more particularly

for codperation therewith of a single steam-

valve. TFio. 9 is a detail view of. a different
torm of steam-valve from that shown in Kigs.
2 and 5. TFig. 10 is a detail view of the sin-
ole valve shown in Fig. 9, of the steam-valve
seat shown in Fig. 8, and of the reversing-
valve shown in Fig. 4, showing more particu-
larly the cooperation with the single steam-
valve of a single rocker-arm.

In my invention and by my constructions

either a pair of steam-valves and a pair of

rocker-arms’ to operate the same or a single
steam-valve and a single rocker-arm to oper-
ate the same may be used. o
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I will first describe the application of my
invention in connection with a pair of steam-
valves and a pair of rocker-arms cooperating
therewith, and for this purpose, referring to
the drawings, 1 designates a cylinder with a
piston - head 2 and connected piston -rod 3
working therein. Above the eylinder 1 and
connected therewith in any suitable manner
1s a steam-chest 4. In the wall or partition
5, which separates the steam-chest and under-
lying cylinder, I form a central exhaust-port
6 and on opposite sides thereof ports 7 and
3, which communicate with passages 9 and
10, leading to opposite ends of cylinder 1, all
as clearly shown in Fig. 2.

Located in the chest 4 and supported in
contact with wall 5 is my peculiarly-con-
structed removable steam-valve seat, (desig-
nated generally by 12, Fig. 8,) comprising,
preferably,asubstantially oblong-shaped plate
13, having flanges or downturned longitudinal
edges 14 14, resting directly on wall 5, a cen-
tral upturned flange 15, (shownin Fig. 3, but
omitted in Fig. 2 for the sake of clearness of

1llustration of other parts,) and pairs of trans- |

verse openings 16, 17, 18, 19, 20, and 21, (con-
stituting two series, one on each side of flange

15,) or each pair of openings, as 16 and 19—

one opening of such pair on one side of up-
turned flange and the other opening of the
pair on the opposite side of the flange—may

be cut to form one elongated slot or opening,

as shown in Fig. 8. It will be seen that my
valve-seat is entirely separate and distinct
from and unconnected to any part of the de-
vice, so that it may be removed at will, as
when 1t is desired to substitute therefor the
form of seat shown in Fig. 8, so that a single
steam-valve of the form shown in Fig. 9 may
be used. If my valve-seat were formed in-
tegral with or permanently connected to some
other part of the device, as is usual, this could
not beaccomplished. Thedownturned flanges

subserve the dual function of supporting the

plate or seat proper, 13, and of guiding the re-
versing-valve, which it incloses, as presently
described, and such peculiar and novel form of
steam-valve seat 1 deem an important, essen-
tial, and valuable feature of my invention.
Alsolocated in chest 4 and supported in contact
with wall 5 and working under and guided by
flanges 14 14 of steam-valve seat 12 is my pe-
culiarly-constructed reversing-valve, (desig-
nated generally by 22, Fig. 4,) and compris-
ing, preferably, an oblong-shaped plate 23,

having alternately - disposed or staggered |

transverse openings 24, 25, 26, 27, 28, and 29,
these openings constituting two series, the
transverse openings of one series being out

of parallelism with the openings of the other

series, all as clearly shown in Fig. 4. It will
thus be noted that when the openings of one
serieson one side of reversing-valve are alined
with similar openings on the same side of

65 steam-valve seat 12, the openings of the other |

T
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series on the opposite side of valve-seat are
blanked, and vice versa. It will be understood
that instead of having the two series of open-

1ngs in steam-valve seat 12 in transverse aline--

ment and the two series of openings in revers-
ing-valve 22 staggered I may have theseries of
openings 1n the valve-seat 12 stageered and
the series of openings in reversing-valve 22 in
transverse alinement, as would be entirely
obvious.

- The openings for passage of steam are so
arranged, as shown, that when the reversing-
valve 22 is at a point in the middle of its range
of movement from one end of steam-chest to
the other all ports are closed or blanked, thus
effectively cutting off the steam from cylinder.,
wherefore my reversing-valve may be usec
instead and to perform the function of the
throttle when necessary or desired. This is
a most eminently valuable feature of my in-
vention. By my invention if the throttle-

valve refuses to work in an emergency of this

nature my reversing-valve comes into timely
use to stop the engine.

Supported on the valve-seat 12 are two
steam -valves 31 32, having steam - exhaust
channels or passages 31* on their under sur-
faces, rods 83 connecting with the valves, said
steam-valves working right and left, chang-
ing steam from fore to aft, and being governed
by eccentrics on drive-wheels. |

Communicating with steam-chest 4 is inlet
steam-pipe 34. -

The construction and operation of the rock-
er-arm, forming an important feature of my
invention, will now be described.

Connecting by pins 35 with steam - valve
rods 33 are a pair of rocker-arms 36 37, in-
tegral with shanks 38 39, extending at right
angles o the rocker-arms and passing through
box 42, suitably supported on the running-
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gear of the engine, the shank 38 being re- -

duced and the shank 89 hollow, whereby shank
38 telescopes into shank 39, one shank thus
working in or through the other. Shank 39 ter-
minates in integral right-angularly-formed
crank 40, and the shank 38 is suitably secured
to right-angularly-formed erank 41, cranks
40 and 41 being pivotally connected to eccen-
tric-rods 48, operated by eccentrics 48 on
drive -shaft 44. The arrangement just de-
scribed effects a shifting of the steam-valves
31 82 1n opposite directions, or right and left.
In operation rocker-arms 86 37 approach and
pass each other and continue moving until
each occupies the original starting position
from which the other has just moved. The
rocker-arms again approach and pass each
other, continuing as before, and so on, thus
effecting an alternate shifting of the steam-
valves or a shifting thereof in opposite direc-
tlons, right and left. |

The advantage of my construction of rock-

er-arms as just described is that, first, it
economizes space, a palr of my rocker-arms
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ocecupying the space usually oceupied by one |
rocker-arm, and, second, it provides for.
- ready and easy detachment or disconnection .

thereof when it is desired to use only one

rocker-arm, and thus discard the other, as for

the purpose presently appearing. -

The reversing-valve 22 is controlied by con-
nected rod 30 and by reverse-lever 39* (the
latter conveniently located in the cab of the

engine—as, for instance, directly under the

throttle-lever, not shown—and being preter-
ably of the same size as the throttle-lever)
through intermediate mechanism, which may
be as follows: Reverse-lever 39, through link
41*, imparts movement to rocker-shaft 42

pivoted to crank 48%, rigidly secured to rocker-

shaft 44 suitably journaled in supporting-
bearings 45 46, the rocker-shaft 44" connect-
ing with crank 47, pivoted to rod 30, control-

ling reversing-valve 22. Reversing-lever 39*

may work inanarc-plate 51, which may be pro-
vided with three notches, the arc-plate de-

scribing the path of movement of the revers-

ing-lever 39 so that when the latter is moved
to rest in the middle notch of the arc-plate

the reversing-valve 22 will thereby have been
moved to a point about the middle of its ex-

tent of movement from one end of steam-chest

to the other, all steam - ports being thus
blanked, effectively cufting off passage of

steam to steam-cylinder. In this manner and
by this construction reversing-valve 22 may
be used instead of the throttle when the lat-
ter breaks or refuses to work 1n any emer-
gency. - ' '
In operation the movement of the steam is
as follows, supposing that the openings 24,

925, and 26 in right-hand side of reversing-

valve 22 are in register with corresponding
openings 16, 17, and 18 in steam-valve seat
12, (see Fig. 2:) Steam enters steam-chest 4
through pipe 84, passing through opening 18
in steam-valve seat 12, (in right-hand side
thereof,) thence through corresponding open-
ing 26 in reversing-valve 22, thence Into

port 8 in divisien-wall 5, thence into passage
10, and out into the cylinder 1 at the right-

hand end thereof, forcing piston-head back
or inward to the left-hand end of the cylin-
der.
dead steam through passage 9 and communi-
cating port7indivision-wall 5, thence through

‘opening 24 inreversing-valve 22, into channel

31" on under side of steam-valve 31, to and
through port 6, thence into exhaust-chamber
50, connecting with smoke-stack. The posi-
tion of the steam-valve 31 when the steam 1s
taking the course just described is toward
left-hand end of steam-chest 4. When the
piston - head is forced outward, eccentrics
change steam-valves, so that the valve 31 '1s
moved or pulled outward and valve 82 forced

inward, thus changing course of steam from
To.reverse engine, the engineer
pulls reversing-lever 89" from one end of arc-

fore to aft.

This movement of piston-head forces

D

plate to the other end thereof, whereby the
reversing-valve 22 is moved so that openings

16, 17, and 18 will be blanked and the open-

inos 27, 28, and 29 in reversing-valve brought -

into register with openings 19, 20, and 21 of

steam-valve seat 12, thus reversing the direc-
tion of movement of the engine, as is obvi-
ous.
oine without the use of the throttle, as when
the throttle breaksor any like emergency, he
simply pulls reversing-lever 39" into the cen-
tral notch of arc-plate, as described, when all

steam ports and openings will be blanked..

Referring to Figs. 8, 9, and 10 of the draw-
ings, I have shown-a slightly-modified form of
steam-valve and in the device of which fig-
ures only one steam-valve is used instead of
two and only one rocker-arm instead of two,
as before. The steam-valve seat used 1n con-

nection with this latter construction may be

the same as that designated by 12, Fig. 3, ex-
cept that the central upturned flange 15 1s

70

If the engineer desires to stop the en-

75
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omitted, or it may be formed as shown in Fig.

8 and designated generally by 54% the only
difference between this form and that shown
in Fig. 3 being that the central upturned flange
15 of Fig. 8 1s omitted, and the openings are
preferably not in two series, as shown 1n Kig.
3, but are preferably elongated, as shown at
55, 56, and 57, (the two series of openings
shown in Fig. 8 being thus merged 1nto one
series.) The reversing-valve used in connec-
tion with this single steam-valve form 1s ex-
actly the same as shown in Fig. 4 (designated

by 22) and as fully described in connection

with that fioure, and when describing the parts
shown in Figs. 8, 9, and 10 in connection with
the reversing-valve attention is directed back
to the illustration of the reversing-valve 1n
Fig. 4.
o4, 25, and 26 of reversing-valve 22 are In
register with openings 55, 56, and 57 of steam-

valve seat 54* openings 27, 28, and 29 of

reversing-valve 22 are out of register with
such openings 55, 56, and 57 of steam-valve
seat, and vice versa. The form of steam-
valve shown in Fig. 9 (designated generally
by. 58) is made and arranged to occupy the

space used by the two steam-valves shown

in Fig. 5. Sald steam-valve 58 has four
staogered openings therethrough, (designated
by 59, 60, 61, and 62,) so arranged that (as-
suming openings 24, 25, and 26 of reversing-
valve 22 to be in register with openings 55, 56,
and 57 of steam-valveseat 54 and openings 27,

98.-and 29 of reversing-valve 22 therefore out

of register with such openings 55, 56, and 57
of steam-valve seat) when opening 60 1s 1n reg-
ister with opening 57 of ‘steam-valve seat all
other openings in steam-valve 58 will be

blanked, and, vice versa, when opening 59 1s.

in register with opening 55 of steam-valve

seat all other openings in the steam-valve will
be blanked.  The exhausting steam escapes
by means of channel 68 or channel 69, pecul-.

[t will be noted that when openings
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1arly positioned and formed in the lower sur-
face of steam-valve 58. Suppose steam to be
entering through opening 60 of steam-valve.
In this position all other openings of steam-
valve are blanked, as stated. But one end of
exhaust-channel 68 is then in communication

with opening 55 of steam-valve seat 54, and

consequently with alined opening 24 of re-
versing-valve 22, and escaping dead steam is
then coming up through opening 24 of revers-

~ing-valve 22 and through alined opening 55
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of steam-valve seat, into and through exhaust-

channel 68 (one end of which is then in com-.

munilcation with such alined openings 24 and
55) to alined openings 56 and 25 in steam-
valve seat and reversing-valve, respectively,
whence 1t escapes through the exhaust-port
in division-wall to exhaust-chamber, as pre-
viously explained in connection with Figs. 1
to 7. At the next movement of steam-valve
o8 steam enters through opening 59 thereof
and exhausting dead steam is coming up
through alined openings 26 and 57 in revers-
ing-valve 22 and steam-valve seat 54, respec-
tively, thence into exhaust-channel 68 of
steam-valve 58, one end of which in this po-
sition of steam-valve is then in communica-
tion with the alined openings 57 and 26 in
steam-valve seat and reversing-valve, respec-
tively, to alined openings 56 and 25 in steam-
valve seat and reversing-valve, respectively,
whence it escapes throngh exhaust-port in di-
vision-wall to exhaust-chamber, as previously
explained in connection with Figs. 1 to 7.
Suppose the reversing-valve 22 be moved,
placing openings 27, 28, and 29 therein in reg-
1ster with openings 55, 56, and 57 of steam-
valve seat (thereby blanking openings 24, 25,
and 26 of reversing-valve) and suppose open-
Ing 62 of steam-valve to be in register with
alined openings 57 and 29 for entrance of
steam, (all other openings in steam-valve 58
being thereby blanked.) Steam enters
through these registering openings 62, 57,
and 29 and exhausting dead steam is coming
up through alined openings 27 and 55 in re-
versing - valve and steam - valve seat, respeec-
tively, into exhaust-channel 69 (one end of
which is then in communication with such
alined openings 55 and 27) to alined or reg-
1stering openings 56 and 28 in steam-valve
seat and reversing - valve, respectively,
whence it escapes into port in division-wall
to exhaust-chamber, as described in connec-
tion with Figs. 1 to 7. At the next move-
ment of steam-valve opening 61 is in regis-
ter with alined openings 55 and 27 of steam-
valve seat and reversing-valve, respectively,
and exhausting dead steam is coming up
through alined or registering openings 29 and
57 1n reversing-valve and steam-valve seat, re-
spectively, thence into and through channel
69 on lower surface of steam-valve (one end
of which exhaust-channel is in this position

799,498

such alined openings 57 and 29) into opening
06 of steam-valve seat, whence it escapes to

| exhaust port and chamber, as described in

connection with Figs. 1 to 7. Only one
rocker-arm is necessarily employed with this
form of single valve construction, and this
rocker-arm 73 is connected up to steam-valve

1n the manner described 1n connection with

Figs. 1 to 7.

Yarious modifications may be made in mi-

nor details of construction without affecting

the spirit of the invention.

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

1. The combination with a cylinder and a
steam-chest,of aremovable, unattached steam-
valve seat within the steam-chest and formed
as a plate having downturned longitudinal
supporting - flanges resting on top of the
steam-chest and provided with two port-bear-
Ing regions, a normally stationary reversing-
valve beneath the valve-seat and inclosed and
guided in its movement by the flanges of said
plate, the reversing-valve being constructed
to expose simultaneously half only of each of
sald port-bearing regionsand arranged, upon
movement, to reverse such exposure:; and a
valve mechanism reciprocating on the steam-
valve seat and operating to alternately un-

cover the exposed halves of the two port-bear-

ing regions,said mechanism being constructed
to cover one half of each region while the
other is uncovered and vice versa.

2. The combination with a cylinder and a
steam-chest,of a removable, unattached steam-
valve seat within the steam-chest and formed
as a plate having downturned longitudinal
supporting -flanges resting on top of the
steam-chest and provided with two port-bear-
Ing regions, a normally stationary reversing-
valve beneath the valve-seat and inclosed and
gulded 1n its movement by the flanges of said
plate, the reversing-valve being constructed
to expose simultaneously half only of each of
sald port-bearing regions and arranged, upon
movement, to reverse such exposure: and a
valve mechanism reciprocating on the steam-
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valveseatand operating to alternately uncover

the exposed halves of the two port-bearing
regions, said mechanism being constructed to
cover one half of each region while the di-

agonally opposite half of the other region is

uncovered and vice versa.

3. The combination with a cylinder and a
steam-chest, of a removable, unattached steam-
valve seat within the steam-chest and formed
as a plate having downturned longitudinal
supporting-flanges resting on top of the steam-
chest and provided with two port-bearing
regions, a normally stationary perforated re-

II5
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versing-valve beneath the valve-seat and in-

closed and guided in its movement by the
flanges of said plate, the reversing-valve be-

5 of the steam-valve in communication with | ing constructed to expose simultaneously half

130
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only of each of said port-bearing regions and
arranged, upon movement, to reverse such
exposure; and a valve mechanism recipro-
cating on the steam-valve seat and operating
to alternately uncover the exposed halves of
the two port-bearing regions, said mechanism

‘being constructed to cover one half of each

region while the other is uncovered and vice
versa. |

4. The combination with a cylinder, and a
steam-chest,of a removable, unattached steam-

valve seat within the steam-chest and formed

asa plate having downturned longitucinal sup-

porting-flanges resting on top of the steam-

chest and provided with two port-bearing re-
oions, a normally stationary reversing-valve
beneath the valve-seat and inclosed and guided
in its movement by the flanges of said plate
and provided with staggered openings, said

reversing-valve being constructed to expose

simultaneously half only of each of said port-
bearing regions and arranged upon movement
to reverse such exposure; and a valve mech-
anism reciprocating on the steam-valve seat

‘and operating to alternately uncover the ex-

posed halves of the two port-bearing regions,

said mechanism being constructed to cover

one half of each region while the other 1s un-
covered and vice versa. |

5. The combination with a cylinder and a
steam-chest,of aremovable, unattached steam-
valve seat within the steam-chest and formed
asa plate having downturned longitudinal sup-
porting-flanges resting on top of the steam-
chest and provided with two port-bearing re-
gions, a normally stationary reversing-valve

beneath the valve-seat and inclosed and guided !

in its movement by the flanges of said plate,
the reversing-valve being constructed to ex-

3

pose simultaneously half only of each of said 40

port - bearing regions and arranged, upon
movement, to reverse such exposure; and a
valve mechanism reciprocating on the steams-
valve seat, channeled for passage of exhaust-
ing steam on its under surface, and operating

| to alternately uncover the exposed halves of

the two port-bearing regions, said mechanism
being constructed to cover one half of each

region while the other is uncovered and vice

versa. |
6. The combination with a cylinder and
steam-chest, of a removable, unattached steam-

valve seat within the steam-chestand provided

with supporting-flanges and with two port-
bearing regions, a normally stationary revers-
ing-valve beneath said valve-seat and inclosed
and cuided in its movement by the flanges of
said seat,said reversing-valve being construct-
ed to expose simultaneously half only of each
of said port-bearing regions and arranged,
upon movement, to reverse such exposure;
and a valve mechanism reciprocating on the

steam-valve seat and operating to alternately

uncover the exposed halves of the two port-
bearing regions, said mechanism belng con-
structed to cover one-half of each region while
the other is uncovered and vice versa. .
In testimony whereof I affix my signature in

the presence of two subscribing witnesses.

BRINAY SMARTT.

Witnesses:
- L. HARDING,
J. P. RHINES.
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