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FRED W. RICHARDSON, OF TROY, NEW YORK.
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SPECIFICATION forming part of Letters Patent No. 266,721, dated October 31, 1882,
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To all whom it may concern:

Be 1t known that 1, 'RED W. RICHARDSON,
of Troy, county of Rensseiaer, and State of
New York, have invented certain new and use-
ful Improvements in Balanced Valves for
Steam-lingines, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, and to the
letters of reference marked thereon.

My invention has relation to slide-valves for
steam-engines; and among the chief objects of
my said invention are the production of a sim-
ple, cheap, and efficient valve, which shall af-
tord a high mitial pressure of steam in the cyl-
Inder at the commencement of the stroke of the
piston,at thesametimerequireareduced travel
of the valve necessary to accomplish its work,
be eftectually balanced against the pressure of
live steam in the steam-chesf, whereby the
amnount of wear 18 redaced, and setting of the
valve for the ‘“cut-off 7 rendered easy, be ca-
pable of use in any situation where the ordi-
nary D-valve is now employed, and be efficient
in operation without* wire-drawing” when cut-
ting off short.

To accomplish these objects my improve-
ments involve certain novel aud useful pecu-
l1arities of construction and relative arrange-
ments or combinations of parts, all of which
will be herein first fully deseribed, and then
pointed out in the claims.

In the accompanying drawings, Ifignre 1 18
a vertical section throngh the steam-chest and
adjacent parts of the c¢ylinder upon a plane
through the axis of motion of the valve in the
direction of line x & of Ifig, 2. Ifig. 21s a plan
view of the upper part of the valve; and Iig.
3 a sectional view upon a plane at right an-
gles to that of I'ig.1, through line y ¥ of Ifig.
2, showing the steam-chest and adjacent parts
of the cylinder. Iig. 4 1s a perspective view
of the valve detached, showing the passages
by which steam enters the spdace beneath the
packing-strips, aud indicating by dotted line
one form of spring which may be employed in
connection with said strips. These figures 1l-
lustrate the construction and arrangements of
the valve and its appendages constructed in
accordance with my improvements, and 1n all
the figures like letters of reference, wherever
they occur, indicate corresponding parts.

A A are the inlet-ports leading to the eylin-
der, and B is the exhaust-port.

C C are the walls of the steam-chest, erected
upon the eylinder, and these, with the top
plate, D, inclose the valve. |

The valve It is in general form like any or-
dinary slide-valve, and 1s provided with the
usual exhaust-cavity, I¥, but differs from the
ordinary valve in having a supplemental steam
port or channel, G, cored out between the ex-
haust cavity and the exterior or wall of the
valve-shell. The valveandvalve-seataresopro-
portioned with respect to each other that when
the steam-port in the cvliinder begins to open
past the edge of the valve the edge of the sup-
plemental port G also opens past the edge of
the valve-seat. - Thus a portof double the area
of that atforded by the ordinary slide-valve is
obtained, insuring a high initial pressure of
steam in the eylinder at the commencement of
the stroke of the piston, and tius with a re-
duced travel of the valve. These features are
very 1mportant upon high-speed engines, as
upon locomotives, inasmuch as in ¢ cutting off”
short the opening of the ports 1Is greatly re-
duced, thus obviating wire-drawing of the
steam, which is a common disadvantage. As
the valve continues to fravel tlie port will con-
tinue to open until the valve commences to
move in the opposite direction, when this port
begins to close; but during the time the port
has remained open 1t has had a double port-
opening to the position where the valve 1s
traveling short or “linked up.”

In designing the valve for any engine care

should be taken to lay out the valve and seat

so that steam may not blow through the sup-
plemental port into the exhaust when the valve
is at its extreme limit of travel in either diree-
tion. The valve with the supplemental port is
necessarily heavier than the common valve,
and the increased size of the ports also canses
an increase of friction. To obviate this it be-
comesimportant toeffectually balancethevalve
against pressure of steam in the steam-chest,
and this I aceomplish 1n a convenient, simple,
and effective manner by eutting four channels
in the top of the valve, (being careful not to
cuat through 1nto the supplementali port,) two
on the sides and two at the ends for the recep-

| tion of four independent strips ot cast-iroun,
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(Shownat HHIL) Fortheaccommodationof ) When ranning with steam shut off (as 1n the
these packing-strips, and to obviate cutting | case of the locomotive) the partial vacunm in
through into the supplemental steam-port, a | the steam-chest causes the valve to hug the
square frame 1s cast on the upper part of the | balance-plate, and thus closes the perforation a 6 g
5. valve, as shown. This frame increases the | against admission of foreign matter—as dust,
general height of the valve, and in it are ent | &c.—which might otherwise be drawn into the
the grooves or channels which receive the pack- | cavity b, to the detriment of the packing. N
Ing-strips. - The longer strips I H are plain | represents a yoke, by which the valve is moved
rectangular pieces; but the shorter strips I I | throungh the medium of the valve-rod O pass- 70
ro are made with gib-shaped ends toretain them | ing through a stuffing-box, P. | |
in place. All the strips may be provided with | The valve constructed and arranged sub- | .
light springs, as at S, Iig. 4, to hold them | stantially in accordance with the foregoing ex- | o
~against the balance-plate when steam is shut | planatious has been found in practice to ad- . B

off, mirably answer the several purposes and ob- 73 "
15 DBeneath the cover or top plate, D,islocated | jects of the invention, as previously stated. |
the balance-plate K, against which the pack- I do not claim a balanced valve or packing-

ing strips H H 1 I are made to wear. This | strips in a valve for effecting the balancing:
balance-plate has a plane undersunrfaceof suffi- | nor do I claim a supplemental steam - port,
cient area to cover the space inclosed by the | broadly, in a steam-engine valve. I am aware 8o
20 packing-strips at all positions of the valve, | that these features, when separately.consid-
and 1s preferably secured by use of the hollow | ered, have before been explained. = |
studs L L and the bolts M M, passing through Iamalsoawarethatinabalanced valveaclhan-
the top plate and entering the studs; but ob- | nelforexhaust-steam hasbeen cored out around | ~
viously in some instances the balance-plate | the ordinary exhaust - cavity, which channel 85

25 might be otherwise bolted to the top plate or | does not carry live steam, and is not arranged -
‘cover or might be cast directly therewith. to operate 1n connection with the steam-ports,
Steam from the steam chest has access to | so as to afford the supplemental supply of live |
the undersidesof the packing-stripsand forces | steam, after the manner above explained. The
them at all times during use of the engine | supplemental port shown herein in connection QO
3o snuglyupagainst thebalance-plate, thus effect- | with my improved valve must be so located
nally excluding live steam from therectangular | that it will take and conduect live steam from
spaceinclosed by thesaid packing-strips. The | thevalve-cliest in the manner and at the times
valve will thus be relieved of an enormous | as above set forth. | | |
down-pressure, equivalent to the pressure of Having now fully described my invention, gc
35 the steam in the steam-chest upon an area | what I claim as new, and desire to secure by
- equal to that inclosed by the strips, and may | Letters Patent, is— a
thus move more easily and quickly and with 1. In combination with the supplemental
less friction than otherwise and be more easily | port, a balancing device, and an exhaust-cav- .
shifted to afford therequired cut-off, Thevalve | ity in a valve for steam-engines, the perfora- 100 s

40 will be balanced to the extent of thesurfacein- | tion or channel conuecting the exhaust with
closed by the strips. The packing-strips are | the shallow chamber on top of the valve, said
held in, steam-tight contact with the inner sur- | perforation Leing made through a centrally-
face of the grooves or channels, planed to re- | located stud, substantially as and for the pur-
ceive them, (as well aswith the balance-plate,) | poses set forth. 105

45 by direct steam-pressure, the joint being made | 2. The combination and arrangement of the
complete by the abutting of the ends of the | slide-valve having the supplemental channel
long sections against the inner surfaces of the | for conveying live steam in the manner ex-
gibbed sections at the four corners. plained, the four packing - strips located in

The upper partof the valveisslightly dished, | grooves cut in the top of the valve, the een- 110

5o as plainiy shown in Fig. 3, and the shallow | tral perforation connecting the exhauast-cav-
chamber b, thus formed between it and thebal- | ity, and a shallow chamber formed in the top
ance-plate,communicates with theexhaust-cav- ) of the valve, and the balance-plate, substan-
ity through a small perforation, a,always open, | tially as shown and described. |
(but not opening into the supplemental port.) | ~ In testimony that I claim the foregoing I 1153

55 1his perforation relieves the top of the valve | have hereunto set m y hand in the presence of
of any pressure due to steam which may es- | two witnesses.
cape past the packing-strips, and it also pre- |
sents this area of the valve (inclosed by the

FRED W. RICHARDSON.

packing-strips) to the atmosphere vie¢ the ex- Witnesses:
6o haust-pipe. The wall of the perforation a ex- WM. W. TURNER,
tends up to a level with the top of the valve. | LK. H. VAN DEUSEN. -
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