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UNITED STATES

PAaTENT OFFICE.

HARRY MAXWELL, OF WEST OAKLAND, CALIFORNIA.

LOCOMOTIVE VALVE-GEAR.

SEECIFICATION forming part of Lefters Patent No, 702,809, dated June 17, 1902,

Applicatioﬁ filed Angust 14, 1901, Serial No. 71,989,

(No model.)

To all wiomy Tt nuat coneerm:

Be 1t known that I, HARRY MAXWELL, a
citizen of the United States, and a resident
of West Oakland, in the county of Alameda
and State of California, have invented a new
and Improved Tocomotive Valve- (xear, of

which the following s a full, clear, and exact |

(leseription.

The object of the invention is to provide a |

new and improved locomotive valve-gear
which 18 simple and durable in construction
and arranged to actuate the admission-valves
from the locomotive-engine and to allow of
manipulating a separate reversing-valve by
the engineer for conveniently and quickly re-
versing the engine independently of the mo-

tion of the admission-valve gear to prevent

fiying back of the reversing-lever.

Theinvention consistsofnovelfeaturesand
parts and combinations of the same, as will
be fully described hereinafter and then point-
ed out in the claims,

A practical embodiment of theinvention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all the views.

IFigure 1 1s a side elevation of the improve-
ment as applied, parts being in section. Fig.
218 an enlarged sectional side elevation of the
improvement, the section being on the line
2 21n Fig. 4. Kig. 5 1s a similar view of the
same on the line 3 3 in Iig. 4, and Fig. 4 isa
sectional plan view of the same on the line
4 4 in Fig. 2.

In each cylinder A of the locomotive-engine
reciprocates a piston B, connected in the
usual manner with one of the driving-axles
U, carrying an eccentric D, connected by its
eccentric-rod D’ with the arm E' of a rock-

shaft K, having an arm K7, connected by a |
link E° with crank-arms IF* I on the stems of

the admission and exhaust valves ¥ I, mount-
ed to rock in cylindrieal casings G &', held in
a steam-chest H, secured to or forming part
of the cylinder A. ™The steam-chest H is pro-
vided with a steam-inlet chamber I, connected
by a pipe 1’ with the steam-dome of the loco-
motive-boiler, and sald steam-chest H is also
formed with an exhaust-chamber I° from
which leads a pipe I° to the smmoke-stack in
the usual manner. The chambers I I? con-

nect with a casing J, in which is mounted to

Figs. 2,

[ turn a reversing-valve I, carrying at one

outer end of its stem an arm K’', connected
by a link L with an arm L' on a rock-shaft
L?, from which extends an arm L?, connected
by a link N with a reversing-lever O, located
in the cab of the locomotive and under the
control of the engineer.

From the foregoing it is evident that when
the engine is running the valves F I control
the admission of the steam to and from the
cylinders A, while the reversing-valve K re-
mains stationary and is only actuated by the
engineer manipulating the lever O when it is
desired to reverse the engine.

In order to control the movement of the
steam, the following arrangement is made:
The eylmder-ports a b connect with ports ¢ ¢’
and d d', respectively, formed in the casings
G G, and the ports ¢ ¢’ are adapted to alter-
nately connect with a diagonal port ¢ in the
valve IY, and the ports d d'alternately connect
with a diagonal port ¢ in the valve I''. The
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ports e e’ are adapted to connect alternately

with ports /' and g ¢', respectively, of which
the ports 7 /' are in the easincr G dia,metue-

| ally oppomte the ports c ¢/, a,nd the ports ¢g ¢’

are 1n the casing G’ directly opposite the
ports d d’. The pmts / and ¢ are in commu-

i nication atall times with the inlet-ports /v and

1, and the ports " and ¢’ are likewise in com-
mumcatlon at all times with the exhaust-
ports i /. The ports /7 register with ports
77 in the stationary casing J, and the said
ports 7 7' are adapted to reglstel by ports k£ &'
in the sides of the reversmmvalve K, with
ports [ /' in the said casing J, said ports [
opening into the steam- inlet chamber 1. The
ports /' v register with stationary ports 2 '
in the casing J, and these ports n n' are
adapted to register with ports i° i, formed
in the reversing-valve K, (see Fig. 2,) and the
ports i3 k* are adapted to I‘B”‘IStel Wlth ports
0 0’ in the casing J, said ports o o’ opening
into the exhaust-chamber I, The valve K is
also provided with ports %° 5 of which the
port A 1is in a plane with the ports & &’ and
moves into an active position when the valve
18 reversed, and the port 4°isin a plane with
the ports £° kc* and likewise moves into an ac-
tive position when the valve is reversed.
When the reversing-valve K and the admis-
sion-valves I ' are in the position shown in
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3, and 4, then live steam passes from |
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the inlet-chamber I, by way of the ports [ & 7 |

I f e ¢ @, into the left-hand end of the cylin-
der A to push the piston B from the left to
the right, the exhaust in front of the piston
passing through the ports 0 b e ¢' 7' n' k* 0
into the exhaust-chamber I% and when the
piston B reaches the end of its stroke then the
valves F' IV are rocked by the action of the
eccentric D and the connection between the
eccentric and said valves, as above described,

so that the port ¢’ connects the ports d g with

each other to allow the live motive agent to
pass from the chamber I by way of the ports
U, k', 49,4, g, €, d, and binto the right-hand
end of the cylinder A to push the piston I
from therightto the left. Thesteam infront
of the piston B now passes through the ports
ac ef hn Ik¥o into the exhaust-chamber
1?. The valves I F'rock back to their former
positions (shown in Figs. 2and 3) as soon as
the piston B reaches the end of its return
stroke, and the above-described operation 1S
then repeated as long as the engine 1s run-
ning. When it is desired to reverse the en-
gine, then the engineer throws the reversing-
lever O over to give a sixth of a turn to the
reversing-valve K, so that the ports &° £° in
the reversing-valve K will be live-steam-sup-
ply ports for the ports n, 2/, 2/, and »', while
the ports x? and %' will be exhaust-ports for

the ports & 7 and 7 5, it being understood that
the port k° then connects the ports { n with

each other,while the port £° connects the ports
I' n' with each other and the port £° connects
the portj with the porto,and the port £’ then
connects the port ;” with the porto’. Asthe
reversing-valve K is only actuated when it is
desired to reverse the engine, it is evident
that said valve is subjected to very little
wear, and as the said valve K is reversed or
actuated independently of the movement of
the valves F I it is evident that it requires
but little power or force on the part of the
engineer to turn the valve K without the
slightest danger of the reversing-lever-O fly-
ing back accidentally. o

It will further be seen that by the arrange-
ment described a reversal is readily effected
without any necessity for shutting oif steam
while reversing. |

-Although I have described myinvention in

connection with a locomotive-engine, 1618 evi-

dent that the improvement is applicable to
stationary engines.

Having thus fully deseribed my invention,

I claim asnewand desire to secure by Letters
Patent—

1. A locomotive-engine having steam ad-
mission and exhaust valves, a valve-gear for
actuating said valves and controlled by the
engine, and a reversing-valve arranged Dbe-
tween the admission and exhaust valves and
controlling the admission of the steam toand
the exhaust of said steam from said admis-
sion and exhaust valves, the reversing-valve
being under the control of the engineer, as
set forth.

i
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2. An engine valve-gear, comprising- ad-
mission and exhaust valves, a valve-gear con-
trolled by the engine and connected with said
admission and exhaust valves, to periodically
rock the same, and a reversing-valve under
the control of the engineer and having its
valve-casing connected with the inlet-cham-
ber and the exhaust-chamber, said reversing-
valve being between the admission and ex-

haust valves and arranged to connect the in-

let-chamber with both the admission and ex-
haust valves, and to connect the latter with
said exhaust-chamber, as set forth.

3. In an engine valve-gear, admission and
exhaust valves at opposite ends of the ¢ylin-
der, a valve-gear controlled by the engine for
actuating said valves, and a rocking revers-
ing-valve arranged between the admission
and exhaust valves and having its casing con-
nected with the inlet and exhaust chambers,
said valve being under the control of the en-
gineer and provided with ports for connect-
ing the inlet-chamber with both the inlet and
exhaust valves, and the exhaust-valve with
the said exhaust-chamber, as set forth.

4. In an engine valve-gear, admission and
exhaust valves at opposite ends of the cylin-
der, a valve-gear controlled by the engine for
operating said valves, a rocking reversing-
valve arranged between the admission and
exhaust valves and having its casing con-
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nected with the inlet and exhaust chambers,

said valve being under the control of the en-
ogineer and provided in its periphery with op-
positely-arranged sets of ports for connecting
the inlet-chamber with both the admission
and exhaust valves, and the exhaust-valve
with the exhaust-chamber, as set forth.

5. In an engine valve-gear,the combination
with a cylinder, and a steam-chest thereon,
said chest having ports leading to the oppo-

site ends of the cylinder, of admission and

exhaust valve casings in the chest and each
provided with a pair of oppositely-arranged
ports, a valve in each casing and provided
with a port leading therethrough, means for
operating the said valves from the engine, a
reversing-valve casing in the said chest be-
tween the admission and exhaust valves, and
provided with a plurality of ports, two of
which are in communication with the inlet-
chamber, two in communication with the ex-

haust-chamber, and two in communication

with ports leading to the ports of each of the
admission and exhaust valve casings, a rock-
ing reversing-valve in said casing and pro-
vided in its periphery with oppositely -ar-

ranged sets of ports, and means for operating

the reversing-valve, as set forth.
In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.

Witnesses:
CHARLES L. WINES,
Wi, SORECKENFELDE
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