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UNITED STATES

PATENT OFFICE.

. . “JAMES R. MAXWELL, OF CINCINNATI, OHIO.

IMPROVEMENT IN VALVES FOR STEAM-ENGINES.:

Speclﬁcatlon formm«r part of Letters Patent No. 180,433, dated August 1, 1876 ; application filed
February 12, 1876.

To all whom it may concern :

Beit known that L, JAMES RILEY MAXWELL,
‘of the city of Cincinnati, county of Hamilton,
- and State of Ohio, have invented certain new

and useful Improvements in the Valves of
Steam-Engines; and I declare that the fol-
lowing is a full, clear, and exaet description
thereof, reference being had to the accom-
panying drawings, whlch form a part of this
specifieation.

My invention consists of improvements
upon the construction and manner of operat-
ing the valves of steam-engines, by means of
which their action is rendered absolutely posi-
tive, and at the same time calculated to render
theenginesafeunder variableloads,varying the
distribution of steam to the main eylinder, ac-
cording to the load against which the piston
must work. This is accomplished by actuating
the main slide-valve by the combined motions
of avalve-moving cylinder and a valve-moving
piston, one of which receives motion from the
main piston by means of suitable connections,
and the other by the direet application of
steam. These motions are in opposite diree-
tions, the one having a tendency to close the
steam-admission port, and the other to open
it—the one motion constant, while the other
may vary. Hence, the main valvehas im-
parted to it a differential motion, which varies
with the variations of load upon the main
piston.

. Figure 1 of the drawings illustrates the ar-
rangement with a cataract attached ; and Figs.
2, 3, and 4 show it without the cataract

'l‘o any of these, however, the cataract may
readily be attached. I prefer to control the
valves by the cataract in the case of large
engines, which are subject to great variations
of duty, such as pumping-engines for water-
works. I do not nusually attach it upon small-
er engines having a comparatively regular
duty.

Thedrawingsarelongitudinal sectiong,show-
ing the arrangement of parts which most
clearly illustrate the aforesaid principles.

. Numerous modifications, some of which will
be mentioned in the course of this specifica-
tion, will suggest themselves, and may be
made without in any way altering the prin-
¢iple involved.

In the drawings like parts are indicated by =
the same letters, and arrows showing the di-
rection of the moving partb and the flow of
steam.

A is the main steam-cylinder; B, the main
piston, and O the steam-chest. D is the
main slide-valve, cast with or otherwise at-
tached to an auxiliary or valve-moving pis-
ton, as shown in Figs.1 and 2, or with an

| auxiliary or valve-moving cylinder, as shown

in Fig. 4; or it may be made independent of
either, but abutting against either one, as

- shown in Ifig. 3. K is the valve-moving cyl-
| inder, and D’ the valve-moving piston.

The
former may have motion imparted to it from

' the main piston by means of suitable connec-
“tions, and the latter e moved by steam, as
. shown in Figs. 1 and 2; or“the latter may re-
' ceive motion from the main piston, and the

former be steam-moved, as shown in Figs. 3
and 4, ¥ is the auxiliary valve, which ad-
mits steam to move the valve-moving eylin-
der or +piston. It may be placed upon the
valve-moving piston, Figs. 1, 2, and 3, or
upon the valve-moving cylinder, Fig. 4, and
operated by tappets e ¢/ upon its rod F/, Figs.
1,2, and 4; or it may be stationary, Fxg 3,
aud the portb opened by the valve- movmg
piston moving uuder it; or the lugs which
hold the aunxiliary valve mav be placed a short
distance apart, and the valve allowed to travel
with. the valve-moving piston, in order that
the ports may be opened and closed earlier or
later, as necessary; or the auxiliary valve

‘| may be dispensed with and the valve-moving

cylinder made to perform its functions by
moving over suitable ports in the valve-seat.

The cataract-cylinder H, Fig. 1, is attached
by a trunk, I, to either the valve-moving cyl-
inder or piston. In this case, the valve-mov-
ing eylinder receiving motion from the main
piston, the cataract-cylinder is attached to it,

-and the éataract-piston G is attached by the

tube D’ to the valve-moving piston D/,

The auxiliary valve-rod F’ passes through
the tube D*, so that, since it must move with
the valve-moving plStOU, it is not influenced .
by friction by passing through a stuffing-box
in the valve-moving eylinder or steam-chest;,

“When the valve F is carried on the valve-

moving cylinder, Fig. 4, its rod ¥’ passes
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through the tube D, which is attached to the
valve-moving cylinder. TheleverIis moved,
by the main pistcn, by means of the link 17
and arm J. Theother end of the leveris con-
nected, by the link I/, to the cataract-ecylinder,
and hence the cataract and valve-moving cyl-
inders together have a motion coincident with,
but in a direction opposite to, the main piston.

As shown in Tig. 4, the lever may be at-
tached to the valve-moving piston D/, and
impart a motion to it coincident with the
main piston. Whichever plan is adopted it
will be observed that the wmain valve is cast
-with, or attached to, the part that is steam-
moved.,

The lever I'is extended, and moves the aux-
iliary valve T by striking the tappets e ¢/ up-
on its rod ¥/, These tappets are adjustable,
so that the. lever will strike them sooner or
later, as necessary.

The operation of these various arrange-
ments is essentially the sam®. I shall, there-
fore, make the descuptlou apply p%rtlcularly
toIFig. 1, and afterward refer to any difference.

The operation is as follows: As shown in
the drawing, the main piston has just about
reached the end of its stroke to the right. The
valve-moving cylinder E, and with it the main
valve D, have therefore been moved to the left,
cutting off the admission of steam to the main
cylinder through the passage ¢ on the left.
Justbefore reacing this point the lever I comes
in contact with the tappet e upon the valve-
rod I, and moves the auxiliary valve I to the
left, admitting steam to the right-hand end of
the valve-moving cylinder E through the pas-
.sage ¢/, and exhausting from its left-hand end
through the passages ¢ and d to.the main ex-

haust. The valve-moving piston D’ now moves |

to the left at the velocity permitted by the
" flow of liquid in the cataract-cylinder H. The
“ main valve D, being attached to the valve-
moving piston 1V, is carried with it to the left,
and as soon as it begins to uncover the steam-

_————admission port «/ on the right, the main piston

will commence its stroke to the left. The le-
ver I, attached to the main piston-rod, at once
begins to move the valve-moving and cataract
cylinders, and, consequently, the main slide-
valve,in a direction opposite to that in which
itisbeing moved by the auxiliary piston—hence
tending to cut off the admission of steam to the
maincylinder. Now,if these twomotions main-
tain a constant velocity with relation to each
other, (as they will do if the load upon the
steam-piston remains the same during its en-
tire strolke,) the position of the main valve
will be unchanged the one motion coun-
teracting the effect ot the other. Hence, a
constant quantity of steam—just sufficient to
perform the work—will be admitted to the
~ main cylinder during the entire stroke of the
piston. Afterthe main piston has commenced
its stroke, as has been shown, should the load
upon it be increased its velomty, and, conse-
quently, that of the valve-moving cyhnder,
will be retarded, while the valve-moving pis-

ton, which moves independently of the main
piston, and at.a constant velocity, will carry
the main valve to the left faster than the
valve-moving cylinder ean carry it to the right.
Hence, the steam-admission port «’ will be
opened wider, admitting a greater quantity of

steam to the main cylinder to overcome the -

increased resistance. On the other hand,
should the load be lessened, as might happen,
in the case of pumping-engines, from loss of,
or failure to take, water, the velocity of the
main piston will be accelerated, and, conse-

‘quently, the valve-moving cylinder will carry

the main valve to the right faster than’ the
valve-moving piston will earry it to the left.
Hence, the steam-admission port «’ will be
nearly or quite closed. The main piston will
then move on-slowly to the end, or will come

to rest until the valve-moving plston which’

continues to advauce, has again carried the
main valve to the letft, opening the port so as
to admit steam just sufficient to complete
the stroke.

- Upon reaching the end of this stroke the

' valve-moving cylinder will have carried the

main valve over the steam-admission port &,
cutting off the supply of steam. The lever I
will strike the tappet ¢/, moving the auxiliary
valve T to the right, admitting steam to the
left of the valve-moving piston D’. Hence,
the main valve will open port a, admitting
steam to the left end of the main eylinder, and
bring &' and b into communication to exhaust
from the right end, thus reversing the stroke
of the main piston,

In cases where the valves are not controlled
by the cataract, the valve-moving piston or
cylinder will move the full extent of its travel
as soon as steam is admitted upon one end and
exhausted from the other. The main valve
will, therefore, be carried entirely off the steam-
admlssmn port admitting the full supply of
steam at once. Should the load be increased,
it will necessarily retard. the velocity of the
piston, since the engine is already exerting its
full power. Should the load be lessened, how-
ever, the same result will oceur as hfms been
hereinbefore described. .

‘With the cataract, no arrangement for cush-

ioning the valve-moving cylinder or piston is -

necessary, the ecataract controlling them..

Without the eataract, the valve-moving pis-
ton or cylinder is cushioned by overrunuing
the exhaust-ports.

In Fig. 3 two exhaust -ports, & d’, one for
each end of the valve- -moving cylmder, are
used. In this case the valve- -moving cylinder
is steam-moved, and the cushioning is effected
by said cylinder carrying a plain portion of
the main valve under the port, thus cuttmg
off the exhaust.

The manner of operating the valve-moving
piston from the main piston differs somewhat
in Fig. 3.

The lever I is attached to the rod I/, which
extends into the main exhaust-port b, termi-
nating’ with a finger, K. This finger enters a

-
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fork, extending down from the valve-moving
piston I, and so imparts to the latter the mo-
tion of the main piston. .

‘The rod I’ may enter the side of the eylin-
der, forming a rock-shaft, moving the valve-
moving piston by the vibratory motion of the

finger K. '

[The cataract-cylinder may be .placed upon.

_ -eéither side of the steam-chest, or in any other
" "convenient position. '
- The valve-moving piston or cylinder may
‘receive an intermittent motion from the main
_piston, performning essentially the same func-
tions as when the motion is continuous.

Should the main piston attain a very high
velocity, and the auxiliary valve fail to act
promptly, the valve-moving cylinder or piston
and main valve will be carried entirely over
‘the steam-ports, admitting steam to the oppo-
site end of the eylinder in advance of the main
piston, and thus effectually prevent its strik-
ing the ends of the cylinder. .

Having thus fully deseribed the construe-
tion and operation of my invention, what I

claim as new, and desire to secure by Letters

Patent, is—

1. The combination, in a valve-movement,

of a eylinder receiving motion ¢oincident with
the stroke of the main piston and a steam-
meved piston, or the piston may be moved by
the main piston, and the eylinder by steam-
pressare, whereby the main valve is moved
by the main piston to cut off steam, and moved
by steam-pressure to open the other port, sub-
stantially as shown and described.

2. Asanew means of operating the valves of
direct-acting engines, the combination of a
valve-moving cylinder and piston, moving in
opposite directions at the same time, éach to
the right and left alternately, one at a con:
stant velocity, and the other at a velocity
which may vary, actuating the main valve, so
that it becomes a regulating and cut-off valve,
substantially as shown and described.

3. The combination of the auxiliary valve
F, the valve-moving cylinder E, the valve-
moving piston DY, the main piston B, and le-
ver I, whereby the main valve is actuated by
the combined motious of the main and valve-
moving pistons, automatically varying the dis-
tribution of steam to the main cylinder ac-
cording to the load, substantially as shown
and described.

4. The combination of the auxiliary valve
K, the valve-moving cylinder E, the valve-
moving piston D/, the main slide-valve D, and
the lever, rod, or rock-shaft and finger [ I K,
when the ports leading to. the valve-moving
cylinder are opened and closed by the valve-
moving piston moving under the auxiliary
valve, substantially as shown and described.

-5, The movable cataract-cylinder H and pis-
ton G, in combination with the valve-moving
cylinder and valve-moving piston, arranged
to control and regulate the action of the main
valve, substantially as shown and described.

JAMES R, MAXWELL.

Witnesses:

Roznr. C. MCUKINNIY,
GEORGE T. REISS.




