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To all whom it may concern:

Beit known that I, THOMAS J. PIERS, a citi-
zen of the United States, residing at Jeffer-
sonville, in the county of Clark and State of

5 Indiana, have invented certain new and use-
ful Improvements in Steam-Actuated Valve
Mechanism; and I do hereby declare the fol-
lowing to be a full, clear, and exact deseription
of the invention, such as will enable others

1o skilled in the art to which it appertains to
make and use the same. :

-My invention relates to valve-mechanism
for use in connection with steam-actnated
pumps; and it contemplates increasing the

15 accessibility of the co-operating parts, espe-
cially the several valves, by providing means
for exposing and removing the same, without
disconnecting or disarranging the couplings,
so objectionable on account of the consump-

20 tion of the time of the engineer.

A further object of my invention is to re-
duce to a minimum the number and simplify
the construction of the component parts, and
dispose the steam-channels, ports, and the

25 controlling valves in a simple and compact
manner, whereby space is economized and
the cost of manufacture is materially lessened.

A further objectin viewisto furnish means
under the control of the slide-valve for form-

30 ing an air-cushion to prevent pounding, and
for giving an initial impetus to the piston to
overcome its static inertia, thereby avoiding
both jarring and straining at the respective
terminals of the strokes, or in other words, at

. 33 the pointsof reversal of thedirection of move-
ment of the piston.

My invention has for its object, further-
more, to produce means whereby the slide-
valve casing and cylinder exhaust alternately

‘40 into a common port, the communication there-
with of the cylinder being cut-off approxi-
mately at the same time that the communi-
cation therewith of the valve-casing is estab-
lished so that the entire force of steam is

45 turned upon the live end of the valve to in-
sure the prompt reversal thereof.

Forthe attainment of these objects, and for
other purposes hereinafter enumerated, this
improvement comprises, in brief certain de-

5o tails of construction, arrangement and com-

view of the valve-seat.

bination of parts, all of which are more fully
described hereinafter.
The novel features of myinvention are em-

braced in the appended claims, which are in- .

tended to accord in their scope and meaning
with the prior state of the art and the exist-
ing law. B

In the accompanying drawings forming a
part of this specification I have shown cer-
tain features which I deem adequate for suc-

60 .

cessfully carrying out my invention in prac- .

ti¢e, however, I do not limit myself to this
preferred arrangement since various depart-
ures may be made as regards form, propor-
tion, and details of structure, all of which fall
within the domain of mechaniecal skill, and
are therefore within the scope of the inven-
tion.

Referring to said drawings:—Figure 1 is a
longitudinal central sectional view of an or-
ganization of apparatus embodying the ge-
neric features of my invention. TFig. 2 is a
transverse section on the plane indicated by
the line #—x of Fig. 1. Fig. 3 is a top plan
Fig. 4 is alongitudi-
nal vertical sectional view of the auxiliary
valve and its casing.

In all the views of the drawings like nu-
merals of reference denote like or correspond-
ing parts.

1 designates the cylinder in which operates
the usual piston, 2, of any approved con-
struction; and 3 is the piston-rod which is
adapted for connection to the pump-mechan-
ism (not shown). .

4 indicates the slide-valve chest having a
domed cap, 5, provided with base-Aanges, 52,
which are bolted to the main casting of the
cylinder, and also having heads 6, which are
bolted to the ends of the cap. In the casing
is fitted an auxiliary-valve, 7, which consists
of hollow or cup-shaped heads, 8, arranged
with their concaved sides facing, and con-
nected for movement in unison by the webs,
9. - The inlet-port, 10, communicates directly
with the interior of the valve chest, between
the heads of the auxiliary-valve, by means
of a vertically disposed channel, 11, and the
exhaust-port, 12, communicates in the usual
manner with a central or exhaust-channel, 13,
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which is covered by the main-slide-valve, 132,
mounted upon the valve seat 15, The main
steam ports, 16, which are arranged upon op-
posite sides of the exhaust channel, 13, com-
municate with the main cylinder at points
near its opposite ends and are covered at
their upperterminals alternately by the slide-
valve, 13%, when in operation.

The webs, 9, which connect the heads of
the auxiliary valve, are cut-away, as at 17, to
form a saddle which receives the upper por-
tion of the slide-valve and thus conneets the
same together for simultaneous movement.

Communicating with the inlet port, 10, are
twin feed channels, 18, which extend trans-
versely through the casing or wall of the cyl-
inder, as shown at 18% thence longitudinally,
as at 18° toward the heads, respectively, then
upwardly, as at 18, laterally, as at 189, be-
tween the base 19 of the valve-chest and the
upper surface of the main castingoreylinder-
casing, and finally, extend vertically to the
floor of the valve-chest and communicate with
longitudinally arranged channeled duects, 189,
which'are cut in said floor and terminate flush
with the inner surfaces of the heads of the
valve-chest.

20 ‘represents an auxiliary valve mounted
in a-.casing; 21, and provided with a rod or
stem, 22." Said valve is tubular in cross-sec-
tion with closed solid ends, 23, which are per-
forated at diametrically opposite points to
form ports, 24, adapted, in certain positions
of the valve, to communicate with the inlet-
channels, 18. The valve, 20 is further pro-
vidéd in'its underside with a central opening,
25; which communicates directly with the ex-
hiust-port, 12, and with exhaust-openings,
26, which'are arranged to alternately register
with exhaust-channels, 27, communieating
with the slide-valve chest. These channels
extend vertically from the auxiliary valve, as
shown at 277, thence laterally, as at 279, be-
tween'the base 19 and the main cylinder cas-
ing, and vertically, as at 27¢, to communicate
with channeled duets, 279, terminating short
of the heads, 6.

Supplemental feed-ports, 28, which are ar-
ranged-in a different vertical plane fromnthe
main feed-ports, 16, tap the main eylinder
flush with its heads, or between the terminals
of ‘the main feed ports and the heads, as
shown clearly in Fig. 1, and terminate at
their inlet-ends in the valve-seat adjacent to
the'main ports. The slide-valve is provided
with- a lateral wing, 29, to cover and close
either of the supplemental ports.

Loosely connected to the auxiliary valve
stém is a rocking trip-lever or tappet, 30, the
terminals of the opposite arms, 31, of which
arearranged in the path of, and are adapted
to be engaged and tripped by, a trip detent
or collar, 32, to give the necessary recipro-
cation to the auxiliary valve whereby it is

reversed at the end of each stroke of the

piston.

514,962

The construction of the auxiliary valve is
such as to permit-of the end of its casing be-
ing closed by a removable steam-tight stuff-
ing - box, 33, and- hence, after .disconnecting
said stuffing-box, the valve may be with-
drawn from within the casing for the pur-
pose-of cleaning or repairing, thus obviating
the necessity of opening the cylinder. Fur-
thermore, it will be obvious from the above
description that the cap forming the main
portion of the slide-valve chest may bo de-
tached from the valve-seat to give access to
the piston and slide valves.

The operation of the apparatus is as fol-
lows: —~With the partsin the positions shown
in Figs. 1 and 4,in which the piston is'shown
at one end of its stroke and the auxiliary
valvehaving been justreversed by theaction
of the trip-mechanism, the main feed port,
16, at the adjacent end of the eylinder which
has just been acting asthe'exhaust port from
the eylinder, is closed by the piston, the main
port, 16, at the-opposite end, which has been
acting asa supply port,isclosed orrather idle,
the steam channel, 18, is opened to establish
communication between the valve-chest and
theinlet-port,10,and theexhaust-channel 27 is
opened to establish communiecation between
the oppositeend of the valve-chest and theex-
haust-port, 12, whereby the full foree of the
live steam is-directed against the end of the
auxiliary valve,thusmovingthelatter toits op-
posite position, connectingthe former supply
port, 16, with the exhaust-port 12,and expos-
ing the former exhaust port, 16. The said
movement of the slide-valve simultaneously
opens the main feed-port, 16, and ‘the adja-
ceut supplemental port, 28, whereby steam is
fed through the supplemental port to the cyl-
inder to start the piston on its return move-
ment, and communication is- established
through the main feed-port when the piston
has moved a sufficient distance to expose-its
impact end thereto. Asthepistonapproaches
the end of a stroke, the adjacent main feed-
port, 16, which has been‘acting as an exhaust-
port, is closed, and as the corresponding sup-
plemental port, 28, is covered by the wing of
the slide valve in the position it then occu-
pies, the body of steam which is incloged be-
tween the forward face of the piston and the
head of the eylinder forms a cushion'to pre-
vent pounding of the piston.

It will be understood ‘that the channeled
duets, 18¢, and 27° which' are formed in the
floor of the valve-chest, serve as means of
communication, respectively, with the ports
18 and 27, in order that steam may pass from
the ports 18 to the chest and from the chest
to the ports 27 continuously during the move-
ment of the auxiliary:valve. The ducts, 274,

terminate short of the heads, 6, preferably
about three sixteenths of an ineh in order to
form a cushion to prevent the pounding of
the auxiliary valve.

I-Iavinwg thus fully deseribed my invention,
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Patent, is—

1. In a steam actuated valve mechamsm,
the combination, with the ¢ylinder easing; of
an auxiliary valve seat formed in said casing;
an auxiliary valve fitted therein; a valve-
stem carried by said auxiliary valve and pro-
jecting to the exterior of the casing; and a
removable steam-tight stuffing box fitted to
the opening -through which the valve-stem
projects. :

2. In a steam actuated valve mechanism,

“the combination of a cylinder; ports com-

municating with the eylinder; a slide valve
controlling said ports; an auxiliary valve op-
eratively connected to the slide valve; steam
channels connecting the main inlet port with
the casing of the auxiliary valve; an auxil-
iary valve intercepting said steam channels
and provided with a cavity communicating
with the main exhaust and diametrical open-

ings adapted toregister alternately with said

channels; and means for operating the auxil-

- iary valve.

‘3. In a steam - dctuated valve mechamsm,
the combination of a cylinder; ports commu-
nicating therewith; a slide-valve controlling
said ports; an auxiliary valve operatively
connected to the slide valve and havingsepa-
rated heads forming an intervening space
bounded upon one side by the slide- valve
seat, the main inlet port being in communi-
cation with said space; steam channels con-
necting the main inlet port with the chest of
the auxiliary-valve outside of - the separated
heads; an auxiliary valve intercepting the

- 'steam channels; and means for operating the

0

45

50

auxiliary valve.

4..In a_steam actuated valve mechanism,
the combination of a cylinder having steam
ports formed in its wall; a cylindrical valve
chest surmounting the cylinder and inclosing
aslide-valveseat; an auxiliary valve arranged
in said valve chest and having separated
heads forming an intervening space above

.the valve seat with whieh the main inlet port

communicates; a slide valve operatively con-
nected:to the auxiliary valve and mounted
upon the valve seat to control said steam
ports; steam channels connecting the main
inlet ports with the ends of the valve chest;
an auxiliary valve intercepting the steam
channels and havinga cavity communieating
with the main éxhaust; and means for oper-
ating the auxiliary valve.

5. In a steam actuated valve mechanism,
the combination of a cylinder; a valve-chest;

 steam ports connecting said caest at its cen-

6o
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ter with the cylinder; a main inlet portcom-
municating with the centerof the valve chest;
steam chanunels connecting the main inlet
port with the ends of the valve chest; an
auxiliary valve intercepting and controlling
the steam channels and operatively connect-
ed with the piston rod; and an auxiliary
valve arranged in the valve chest and carry-

ing a slide valve to control the steam ports,

sald auxiliary valve comprising spaced heads
located upon opposite sides of the inlet ends
of the steam ports.

70

6. In a steam actuated valve mechanism, -

the combination of a eylinder; a steam actu-
ated valve; steam ports connecting the cyl-
inder with the chest of the valve; and steam
channels communicating with the valve chest,
said ports and channels being arranged in
different planes and out of commumcatlon,
a slide valve operatively connected to the
steam- actuated valve and controlling said
ports; and an auxiliary valve operatively
connected to the piston and intercepting the
channels, said auxiliary valve being located
below the plane of the slide-valve seat and
in a casing formed in the wall of the cylinder.

7. In a steam actuated valve mechanism,
the combination, with a c¢ylinder; a valve
chest; .ports connecting said cylinder and
chest; an auxiliary valve carrying a slide
valve to control said ports; and main inlet
and exhaust ports; of channels connecting
the main inlet port with the valve chest; a
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tubular auxiliary valve 1ntercept1ng those .

channels which communicate with the ex-
tremities of said chest, and having its bore
in communieation with the main exhaust, the
casing of said auxiliary valve being formed

95

in the wall of the cylinder and provided with '

a removable cap equal in diameter to the
auxiliary valve; and means for operating
said auxiliary valve, whereby the intercepted
channels are opened to apply the full head

10C

of steam to the piston valve when the ex-
haust from the cylinder is eut off by the pis- -

ton head.

8. In a steam actuated valve mechanism,
the combination of a cylinder; steam ports
communicating therewith and terminating in
an 1ntermed1ate valve seat; the main mlet
port communicating with a valve chest lo-
cated above said seat; steam channels com-
municating with the main inlet port, extend-
ing transversely beyond the vertical plane of
said steam ports, longitudinally toward the
ends of the cylinder, and vertically to the

exfremities of the valve chest; an auxiliary

valve intercepting the vertlcal portions of
said channels and operatively connected to

the piston; and an auxiliary valve arranged’

in said valve chest and carrying a slide valve
to control the steam ports.

9. In a steam actunated valve mechanism,
the combination of a cylinder; a valve chest
surmounting the eylinder; ports communi-
cating with the eylinder at its extremities
and converging and inclining upwardly to-
ward their inner ends to an intermediate
valve seat; a main inlet port communicating
with the center of the valve chest; steam
channels communicating with the main inlet
port below the plane of the inner ends of the
steam ports, extending horizontally under
said inner ends, longitudinally toward the ex-
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tremities of the cylinder; and’ vertically to In testimony whereof T affix mysignaturein

ci)mmﬁmic‘ate"Wi‘thth‘é’ex‘trérﬁiﬁebofthe’valv‘e presence of two witnesses.

chest; -an auxiliary valve intercepting the AT A T ‘

vertical portions of the st‘eam’eha;gnef;;‘and THOMAS J. PIERS.
5 operatively connected to'the piston; and an Witnesses:

auxiliary valve carrying a slide valve to con- LAWRENCE O. MALLERY,

trol thé steam ports. ALLEN 'W. MALLERY.




