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PATRICK McDERMOTT, OF MEMPHIS, TENNESSEL.
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OPBCIFICATION forming part of Lietters Patent No. 304,338, dated September 2, 1884,

Application filed March 7, 1884.

To all whom t& maiy concern:

Be it known that I, PATRICK MCDERMOTT,
acitizen of the United States, residing at Mem-
phis, in the county of Shelby and State of Ten-
nessee, have invented certain new and useful
Improvements in Balanced Slide-Valves of
Steam-Engines, of which the following is a
spemﬁmtlon

Among other forms of balancing devices for

slide-valves attempted to be used- before my

invention is that in which circular packing-
rings are attached to the back of the valve to
form a so-called ‘‘steam-tight joint’’ with the
steam-chest cover, or w ith a plate fastened to
the steam-chest cover. This form is objec-
tionable in actual use by reason of the neces-
sity which exists of frequent” adjustment, the

- impossibility of proper adjustment with steam
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in the steam-chest, and the great difficulty in
maintaining the joints steam-tight for any rea-
sonable length of time. It has also been at-
tempted to balance or relieve the pressure on
slide-valves by the employment of a relief or
pressure plate, between which and the valve-
seat the valve works, the relief-plate being
fixed rigidly to projections cast in the steam-
chest. This method of balancing has been
found very objectionable on account of the ne-
cessity of having to set the relief-plate very
frequently, and the extremely difficult task of
making a sufficiently tight joint, while at the
same time allowing the valve sufficient room
to work in without binding. With this form,
also, the fact that the valve cannot leave its
seat when working with water in the cylin-

‘der causes disas‘crous results. Inmy improve-

ment a relief or pressure plateis employed, be-
tween which and the valve-seat the slide-valve
works, this relief-plate being supported by
suitable connecting devices from a second or
balaneing cyhndel the pressure in which va-

ries duect]y with th‘mt in the steam-chest or
supply-pipe, thus rendering the pressure of
the plate upon the valve always constant.
The relief-plate is supported from a lever hav-
ing a movable fulcrum to enable adjustment,
according to the relative pressure-areas of the
relief-plate and the balancing-cylinder, the re-
sultant being always allowed to be slightly in
favor of downward pressureon the relief-plate,
in order to secure a steam-tight joint, while
allowing such freedom of movement as to pre-
vent greatfrictionand consequentwear. Novel
means are provided for connecting the relief-

(No model.)

plate and the piston of the balancing-eylinder
and for maintaining therelief-plate against the
slide-valve independently of the force of the
steamn.
production of asystem, among the advantages
of which are simplicity, durability, economy,
effectiveness, and easy adaptability to engines
of various construetions.

In order that my invention may be more
fully understood, I will proceed to deseribeit
with reference to the accompanying drawings,
which represent the invention applied to an
engine in which is employed a D slide-valve
of ordinary double form. Corresponding to
this form of valve employed, all the parts of
the balancing device are made in duplicate.
Should a Single valve be employed, such dupli-
cation would, in general, be unnecessary.

In the following description, when describ-
ing any of the parts of the balancing device, it
will be understood without further explana-
tion that the part will be duplicated or not,
according to the necessities of the case.

Figure I is a transverse sectional view of a

‘stationary engine with my improvement ap-

plied, the section being taken on the line I I,
Figs. IT and III. Fig. 1I is a side elevation
of the same. Fig. ITTis a horizontal sectional
view on the line III, Figs. T and II. Fig. IV
is a perspective view of the relief-plate, and
Fig. V is a similar view showing the form of
slide-valve here employed. Fig. VIis a de-
tail of amodification of the relief-plate guides.

1 is the cylinder, 2 the bed or base, 3 the
steam-chest, and 4 thesteam-chest cover, of an
engine, all of which parts may be of the rep-
resented or any preferred construction.

The slide-valve 5 (see Fig. V) is of the or-
dinary D form, with a flat back, which may
be, as here shown, formed in- one piece with
the valve; or the same result can be obtained
by bolting with countersunk bolts a flat plate
to the back of any oval-backed valve. The
back of the valve should be of the same area
as the seat-face of the valve, and both faces
should be planed true and parallel.

The relief or pressure plate 6isso construct-
ed, when used for the double valve, asto have
two surfaces or plates equal in areatoandthe
same distance apart as the valve-seat faces.
The two parts of the plate are connected by
bars 7, formed integrally therewith or rigidly
fixed thereto, and extending along the back of
the plate and longitudinally of the valve. Said
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bars 7 (or as ﬁmny thereof as may be neces- | allowed said plate—causing a corresponding

sary) extend beyond the ends of the plate, as
seen in Fig. IV, tothe ends of the steam-chest,
and are there dressed off, so as to nicely fit
without binding, thus holding the plate from
longitudinal while permitting its - vertical
movement. If desired, the extended bars 7

" may be made shorter than the steam-chest, in
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which case their ends would be tapped, as
shown in Fig. VI, for regulating-serews 8. By
turning out the serews 8 lost motion of the
plate longitudinally can be taken up and the
position of the plate readily adjusted. Thebot-
tom, or that face of the plate which lies next the
valve ,should beplaned trneand straight. Inthe
center of the back of the relief-plate 6 are cast
bosses 9, for the reception of stems or rods 10,
which are fastened to said bosses by screw,
ball and socket, or otherwise. The rods 10
pass through stuffing-boxes 11, attached to
steam-chest cover 4 by steam-tight screws,
bolted flanges, or otherwise, and theotherend
of said rod is connected by ball-and-socket or
other pivotal joint, 12, to one end of a lever,
13, fulecrumed on block 14, and connected by
similar joint, 15, to a piston-rod, 16. The pis-
ton-rod 16 passes through stuffing-box 17 in
the balancing-cylinder 18, where it is fixed to
piston-head 19 whiech is 1ncked within said
cylinder.

Communication with the steam-chest for the
admission of steam to act against piston-head
19 is had by a neck, 20, fixed to the cylinder
18 and to the steam-chest by screwing, bolt-
ing, or other manner to produce a steam-tight
joint. Any waste steam or water that may
escape past the piston-head 19 is allowed to
run off by pipe 21.

Attached to and forming part of the steam-
chest cover 4, either by being cast in one
therewith or by bolting, are seats 22, having
a slot, 23, undercut to receive the head 24 of
a bolt 20, by means of which the fulerum-
block 14 may be clamped firmly to place and
adjusted in position vertically, as required,
a tongue, 26, on the bottom of the block oc-
cupying the slot 23, to permit vertical while
denying lateral movement. It will be seen
that a wide range of adjustment transversely
across the steam-chest cover is allowed the
falerum-block 14. By shifting the fulerum
the balance-cylinder may be made to more or
less ecompletely balance the pressure in the
relief-plate, the force of bearing of the same on
the valve being thus under the control of the
engineer. In IFig. III one of these fulerums
14 isremoved from its seat and shown in side
and end elevation.

Attached to the inside face of the steam-
chest cover by bolt or otherwise is an ellip-
tic steel spring, 27, to hold the plate and valve
to proper position.

Trom the foregoing it will now be appar-
ent that the pressure of the steam in the
steam-chest would, if unrestrained, exert a
great force in pressing the relief-plate against
the valve—freedom of vertical motion being

friction on the valve, and consequent wear
and loss of force. This pressure is, however,
counterbalanced to a greater or less extent at
will by the cylinder 18 and the connecting
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mechanism above described, the conditions .

‘remaining the same, no matter what may be

the varying pressure of the steam. This sys-
tem, after being once regulated to the needs
of a particular engine, needs no more atten-
tion in that respect, the mechanism béing self-
adjusting to all changes of pressure.

I do not limit myself to the precise con-
struction shown or described; but I desire it
to be understood that I claim any construe-
tion which shall embody and containthe spirit
and snbstance of my invention.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

" 1. The combination of a valve-chest con-
taining a sliding D-valve and a relief-plate
over the same, a balancing-cylinder commu-
nicating at one end only with the valve-chest,
a piston working in said balancing-cylinder,
and mechanism for connecting the said piston
with the relief-plate, substantially as and for
the purpose set forth.

2. In combination with the slide-valve and
a relief-plate over the same having liberty. of
vertical movement, a balancing-cylinder con-
nected with the steam - chest by a suitable
duct, a piston working in said balancing-cyl-
inder, a rocking lever connecting the stem of
said piston with the stem of the relief-plate,

and a fulerum on which said rocking lever-

rests, substantially as and for the purposesset
forth.

3. In combination with the slide-valve and
a relief-plate over the same having liberty
of vertical movement, a balancing-cylinder
connected to the steam-chest by a suitable
duct, a piston working in said balancing-cyl-
inder, a rocking lever connecting the stem of
said piston with the stem of the relief-plate,
and an adjustable fulerum on which said rock-
ing lever rests, whereby the pressure of the
relief-plate on the valve is automatically bal-
anced or relieved, as explained. .

4. The combination of a relief-plate, a bal-
ancing-cylinder, alever, and suitable connec-
tions with an adjustable fulerum-block, for
Lhe purpose set forth.

. In combination with slide-valve-balanc-

mrr mechanusm, substantially as described, a
slotted fulerum-seat on the steam-chest, a re-
movable fulerum having a fin entenng said

| slotted way, and a clamping bolt and nut,

substantially as and for the purpose set forth.
6. In slide-valve-balancing mechanism, the
relief-plate fitted at its ends with adjusblng-

screws for taking up wear, as and for the pur-

pose set forth.
PATRICK McDERMOTT,
‘Witnesses: ‘ :
FRANK BLOMBERG,
H. G. Fox.
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