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SPECIPICATION forming part of Letters Patent No. 377,599, da.ted Pebruary 7, 1888
Apvplication filed Apml 29, 1887, Serial No. 236,558. (No model.)

To all whom it may concern:

Be it known that I, THOMAS H. BOURKE, a
citizen of the United Sbates, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohlo, have invented new and useful Improve-
ments in Piston-Valves for Steam-Engines, of
which the following is a specification.

My invention relates to duplex connected
piston-valves for steam-engines; and the ob-

1o jects of my improvements are to provide for
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readily and quiekly adjusting by expansion
the wearing-rings of the connected pistons
without the necessity of removing either of the
beads of the steam-chest.

The improvement consists in provision for
adjusting the piston-heads upon the piston-rod;
for adjusting the wearing-rings of each valve-
piston from without the steam-chest; for taking
up wear and accommodating them to any ine-
qualitiés in the valve-seat; in prov1s10ns for
adjusting both piston wearing-rings simulta-
neously and the same dlstance, so that each is
expanded alike and one not more than the
other; in provisions for locking the packing-
rings to the piston-heads and the latter to the
plston-rod in such manner that the piston-
heads are adapted for longitudinal movement
upon the piston-rod independent of the piston
proper, formed by the wearing-ring and the
piston-plates.

The improvement also consists in providing
means for evenly spacing. the pistons of the

valve, 8o that they will at all times remain in
the same relative position to each other upon

the valve-rod and will reciprocate within the
cylindrical valve-séat at the same distance
from each other and in the same track worn
in it by them.

These. objects are attained by the construe-

“tion which I will now describe, referring by

letters to the accompanying drawings, forming
part of this specification, in which—

Figure 1.i8 a vertical central sectional view
of a steam-chest, valve-seat, and a duplex con-
nected piston- valve embodymg my invention.
Fig. 2 is a side view of the duplex connected
piston-valve. Fig, 3 iz an edge view of the
packing-ring. Flg 4 is a side view of the
same. Fig.5isa suie view of the expanding

ring. Tig. 6 is an edge view and section -of
the same. - Fig. 7
the piston-head. . Fig. 8 is a face view of the
piston-head; and Fig. 9 is the adjusting-rod,
which fits in the bore of the piston-rod, which
itself is shown in elevation in Fig. 10.

The steam-chest, composed of the shell or
casing A, the heads A’ A’ provided with the
stuffing- “boxes a*, and the cylindrical valve-
seat B, having the steam: ports a and the ex-
hausb-port b, and the ecylinder or bed of the
engine C, provided with the steam-ports ¢’ and
the exhaust-port &', corresponding with the
steam and exhaust ports of the valve-seat, re-
spectively, may be of any approved. construec-
tion in connection with my improvements.

The valve-rod D extends entirely through

the steam-chest and through the stuffing-boxes
in its heads-A!/ A% and it is tubular for a por-
tion of its length, the bore d of this. tubular
portion beginning a short distance from the
head A’and extendingthroughto theend of the
rod projected beyond the head A’. The pis-
ton-rod has slots 2.2, which correspond with

is an axial sectional view of-
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the position of the adjustable piston-heads. 3

and extend through the tubular portion of the

75

piston-rod at right angles to edch other, as -

shown in Fig.10. The adjusting-rod4, placed
within the bore of the rod D, has transverse
openings 5 5, (see Fig. 9,) which correspond
with the openings 2 2in the piston-rod,to per-
mit the passage of the pinsor keys e, FJO‘ 1,

which extend through the openingsin the pis-

ton-rod and in theadjusting-rod and through
diameter-openings ¢/, Figs. 7 and 8, in the pis-
ton-heads, for locking these parts together and
with the expanding rings.. The openings or
slots 21in the piston-rod extend in the direction
of its length and are considerably longer than

the width of the keys ¢, which fit snugly within

the openings ¢ of the piston-heads, so that the
piston-heads and keys move together when the
latter are adjusted upon the plston -rod.

The adjusting-rod 4 projects beyond theend
of the tubular portion of the piston-rod, and
this projected end is threaded and receives the
adjusting-nuts 6 and 7 for moving the rod lon-
gitudinally relative to the piston-rod and lock-
ing it in a fixed posmon therein. The nut 7

8o
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is the adjusting-nut, and the nut 6 is the jam
or lock nut.

The piston-heads 3 are conical-shaped and
the expanding rings ¢, fitted thereon, are cor-
respondingly conical -shaped on their inner
sides. The expanding rings ¢ are made in
halves and the ends do not come together, so
that a space is left between the approximate
ends of the halves composing each ring to re-
ceive the keys, which are longer than the di-
ameter of the piston-heads, so that their ends
which project beyond the conical sides of the
piston-heads enter these spaces and prevent
these ring-sections from turning about the pis-
ton-heads, as seen in Fig. 6. The packing-
rings 8, fitted upon the expanding ringsc, are
split and are provided with openings A, Fig.
4, preferably formed by notches in the split
ends-of each ring, which openings receive ribs
g, projected from the outer surface of one of
the sections of the expanding rings, thereby
locking the two rings ¢ 8 together.

By having the conical piston-heads held
upon the piston-rod by means of the keys so
that they cannot turn, and by having the ex-
panding rings held from turring by means of
the ends of the keys fitting into the spaces
between the ends of the ring-valves and the
packing or wearing rings held from turning
by the ribs upon the expanding rings fitting
into the slots or openings % in the said wear-
ing-rings, the pistons will have all their parts
prevented from turning within the cylindrical
valve-seat, so that when the pistons have worn
themselves into a seat they cannot be turned
and wear out new places, but will remain in
the same relative positionsinthe seat and may
be expanded only sufficient to fitthem snugly
in their old fit.

By having the openings in the ‘wearing-
rings formed in the joints of the free ends of
the same the ribs upon the expanding rings
will serve to form tight joints between the said
joints, breaking the same, and will also serve
to strengthen the joints, preventing the frie-
tional resistance between the valve-seat and
the wearing-rings from disloeating the joined
ends of the latter.

The packing and expanding rings are con,
fined between a pair of plates or disks, 99, held
upon the piston-rod so that the rings can have
no longitudinal movement independent of the
piston-rod. The piston-heads 3 are located
between the plates 9 of each pair and have a
limited movement between said plates. The
sleeve J, mounted upon the piston-rod and lo-
cated between the inner plates, holds them ata
fixed distance apart, and the nuts 10 and 11,
screwed upon the piston-rod and bearing
against the exterior plates of each pair, hold
them in position, as will be readily seen in
Fig. 1.

In the event of wear or from other causes
the piston-valve works too loosely and it be-
comes necessary to take up this wear, the nut
7 on the end of the adjusting-rod 4 is screwed
up, which draws the said rod out and the
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piston-heads keyed therewith, and forces the
expanding-and packing rings ¢ and 8 radially
outward. When the desired adjustment is ob-
tained, the jam-nut 6 is turned down upon the
nnt 7 and locks the bar in position.

The packing-rings are cut so that they may
besprung to fit upon expanding seat-rings,and
both these rings are wider than the piston-
head and areheldin fixed relation to each other
between the piston-plates 9 9 while the piston-
head can be adjusted upon the piston-rod be-
tween these plates to expand both the rings ¢
and 8.

The valve can be adjuasted, if desired,while
the engine is running by the means which I
have described, and in the employment of
such provision the valve is kept tight, steam
is saved, and no time is lost in tightening the
valve wearing-rings upon their seats, which
openinto the steam-chest.

The piston-heads proper, it will be seen, are
movable upon and in the length of the piston-
rod, and are separately inclosed by the plates
9 9 and the expanding rings, while the latter
are inclosed by the packing-rings, and the
transverse openings 2 in the piston-rod, the
transverse openings 5 in the adjusting-rod,
and the transverse openings ¢ in -the piston-
heads are all inclosed by the plates 9 9 and
the packing-rings ¢ and 8§, so that no steam
can escape through these openings into the
steam-chest. The piston-plates99are clamped
upon the piston-rod, the inner plates upon the
abutting ends of the sleeve J, and the outer
plates against a shoulder, f, Fig. 9, on the
piston-rod by the jam-nuts 10 and 11; but the
piston-headsand their packing-rings are prop-
erly fitted and locked to each other before
the outer plates are clamped upon the piston-
rod. Inthisfitting of thepartsthe edgesofthe
packing and adjusting rings have steam-tight
joints with the inner sides of the plates 9 9,
so that while the piston proper is formed by
the packing-rings and the plates these parts
also form a closure for the adjustable piston-
heads,while the piston-rod forms a closure for
the rod by which the piston-heads areadjusted
both together upon the piston-rod, each within
its respective closure, from the outside of the
steam-chest, and secured in such adjustment
by a simple lock-nut device. -

It will be seen that by having the tubular
portion of the piston-rod and the adjusting-
rod slotted at right angles the said rods will
not be so much weakened as they would be
with both sets of slots in the same plane, and
the strain upon the adjusting-rod will fall in
two planes at right angles toeach other, divid-
ing the strain upon the said rod where it is
drawn out to tighten the packings, and pre-
venting any binding or twisting of the said
rod.

I claim—

1. The combination, with a steam-chest hav-
ingacylindrical valve-seatand having stuffing-
boxes at its ends in the line of the axis of the
seat, of a double-piston valve having its rod
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sliding in the stuffing-boxes and having ex-
pansible wearing-rings npon the pistons,-and
a bar extending outside through one end of the
steam-chest and provided with means for si-
multaneously expanding the wearing-rings,.as
and for the purpose shown and set forth.

2. The combination, with a steam-chesthav-

ing a cylindrical valveseat and having stuff-

ing-boxes in its ends, of a double- piston
valve within the seat,having its rodsliding in
the stuffing-boxes, and having means for ex-
panding its packing-rings from without the
steam-chest without opening the latter, as and
for the purpose shown and set forth.

3. The combination, with the steam-chest
having a cylindrical valve-seat and stuffing-
boxes in its ends in the line of the axis of the
seat, of a double-piston valve within the seat,
having its rod sliding in the stuffing-boxes and
formed with the bore extending out through
one end and having expansible wearing-rings,
and an adjusting-rod in the core of the valve-
rod, provided with means foradjusting it longi-
tudinally in the said -bore and with nieans for
simultaneously expanding the wearing-rings
of the piston by its longitudinal adjustment,
as and for the purpose shown and set forth.

4. The combination, with a steam-chest hav-
ing a cylindrical valve-seat and stuffing-boxes
in its ends in the axial line of the seat, of a
double piston valve having expansible wear-
ing-rings upon the pistons and having its rod
sliding in thestuffing-boxes of the steam-chest
and formed with a bore extending from one
end to the end of the piston farthest from the
hollow end of the rod, an adjusting-rod within
the core of the valve-rod having adjusting-nuts
at its outer end bearing against the end of the
valve-rod, and expanding heads sliding upon
the valve-rod within the pistons and the ex-
pansible wearing-rings and rigidly connected
to the adjusting- rod as and for the purpose
shown and set forth.

. 5. The ecombination of a valve-rod having
two outwardly-facing shoulders and having
screw - threaded portions extending to the
shoulders, two inner piston-plates fitting upon
the rod with their central apertures, a spac-
ing-sleeve upon the rod separating the inner
plates, two outer piston-plates fitted with their
central apertures upon the rod and against the

faces of the shoulders, and jam-nuts upon. the,

screw-threaded portions of the valve-rod bear-
ing against the outer piston-plates, as and for
the purpose shown and set forth.

6. The combination of a valve-rod having
two outwardly-facing shoulders and having
screw - threaded portions extending to the
shoulders, two inner piston-plates fitting upon
the rod with their central apertures, a spac-
ing-sleeve upon the rod separating the inner
plates, two outer piston-plates fitting with their
central apertures against the shoulders of the
rod, expansible wearing-rings placed between
the piston-plates and forming tight joints with
their edges against the facing sidesof each pair
of piston-plates, and jam-nuts upon the screw-

‘upon the plston rod, an adjusting-rod 1}

threaded portiousoftherod clamping the outer
plates against the edges of the wearing-rings,
as and for the purpose shown and set forth.

7. The combination, in adouble-piston valve,

70

of the rod, the pistons upon the rod formed

by two pairs of plates separated by means of
a sleeve upon the rod bearing with its ends
against the inner plates and having two ex-
pansible wearing-rings placed between the two

plates of each pairand having jam-nuts secur-:

ing the outer plates, and cone-shaped expand-
ing heads sliding within the pistons upon the
rod and having means for simultaneously ad-
justing them within the pistons, as and for the
purpose shown and set forth. :

8. The combination, with the steam-chest
having a eylindrical valve-seat, of a hollow

. valve-rod having bearings in both heads of

the steam-chest, piston-heads loosely mounted.
keyed
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to the piston-heads and extending outside of '

the steam-chest, and expansible wearing-ring
as and for the purpose shown and set forbh

90

-9, The combination of a hollow valve-rod -

having transverse slots, truncated conical pis-

| ton-heads lougitudinally movable upon the

rod, an adjusting-bar longitudinally movable
within the bore of the rod and having keys
sliding in the slots of the rod and secured to
the piston-heads and having meansfor adjust-
ing it in the bore of the rod, and expansible

-packing or wearing rings, as. "and for the pur-~

pose shown and set forth.
10. Thecombination, with a valve- rod, plates

-fixed upon the rod, and expanding and wear-

ing rings held between the plates, of a trun-
cated conical piston-head mounted longitudi-
nally adjustable upon the valve-rod between
the plates, as and for the purpose shown and
set forth.

11. The combmatlon with a valve- rod, trun-
cated conical piston- he‘tds loosely mounted and
longitudinally adjustable upon the rod, and
expansible wearing-rings, of an adjusting-bar
keyed to the piston-heads and having means
for longitudinally adjusting and locking it, as
and for the purpose shown and set forth.

12. The combination of a valve-rod having
a tubular end portion provided with trans-
verse slots, an adjusting-bar within the rod
and having openings corresponding with the
slots, adjusting and lock nuts upon the end of
the bar, truncated conical piston-heads, divided
expanding rings, keys passing diametrically
through the piston-heads and through the slots
in the rod and openings in the barand having
their ends projecting between the ends of the
divided expanding rings, and split wearing-
rings uponthe outside of the expanding rings,
as and for the purpose shown and set forth.

13. The combination of a valve-rod having
a tubular end portion formed with transverse
slots, two pairs of plates upon the rod, asleeve
interposed upon-the rod between the two pairs
of plates, nuts securing the outer plates, an
adjusting-bar within the rod and having open-
ings corresponding with the slots, adjusting
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and locking nuts upon the end of the bar, trun-
cated conical piston-heads, divided expanding
rings, keys passed diametrically through the
piston-heads and through the slots in the rod
and openings in the bar and having the ends
projecting between the ends of the divided
expanding rings, and split wearing-rings upon
the outside of the expanding rings, as and for
the purpose shown and set forth.

14. A slide-valve consisting of two pistons,
each composed of a packing-ring, an expand-
ing ring, a conical piston-head, and inclosing-
plates secured upon a hollow valve-rod and
having means for simultaneously longitudi-
nally adjusting the piston - heads upon the
valve-rod through a longitudinal bore in the
same and outside of the steam-chest, as and
for the purpose shown and set forth.

15. The combination, in a double- piston
valve, of a valve-rod made hollow with longi-

tudinal slots in planes at right angles to each-

other, an adjusting-rod within the valve-rod
havingopenings corresponding to the slotsand
having means for longitudinally moving and
adjusting it within the bore of the rod, and
expanding heads sliding upon the rod and
having keys secured diametrically through
them and passing through the slots and open-
ings in the valve-rod and adjusting the keys
thus standing in planes at right angles to each
other, as and for the purpose shown and set
forth.

16. In an expansible piston-valve, the com-

bination of a split packing or wearing ring and
a slot in one side with an expanding ring hav-
ing a rib upon one side fitting into the slot of
the wearing-ring, as and for the purposeshown
and described.

17. In an expansive piston-valve, the com-
bination of a split packing or wearing ring
having its ends notched to form a slot, with an
expanding ring having a rib upon one side
fitting into the slot formed by the notches lock-
ing the ends of the ring and closing the joint,
as shown and described. _

18. Ina piston-valve for steam-engines, the
split packing-ring 8, having its ends notched,
as at 2, and the two-part ring ¢, of wedge shape
in cross-section,one part whereof has the outer
surface rib -or projection, ¢, in combination
with the conical piston-head 3, having a diam-
eter-opening, ¢/, the hollow piston-rod D, hav-
ing the cross-slot 2, the rod 4, having thecross-
slot 5, the locking-key ¢, and the adjusting and
locking nuots 7 6, placed upon the rod 4 exte-
rior to the steam-chest against the exterior
holiow end of the piston-rod, substantially as
described, for the purpose specified.

In testimony whereof L have hereunto set my
hand in the presence of two subscribing wit-
nesses.

TIIOMAS H. BOURICIE.
Witnesses:

S. Q. KERRUISII,
W. S. KERRUISH.
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