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10 piston rod of one pump controls the steam

20 transverse section of said pump, taken on the ;

- 30 character before referred to has merits which

45

25 6, are enlarged longitudinal sections of said
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To all whom it may concermn: _
- Be it known that I, CHARLES A. GOYNE, a
citizen of the United States, and a resident
- of Ashland, Schuylkill county, Pennsylvania,
5 have invented certain Improvements in Du-
plex Steam-Pumps, of which the following 1s

a specification. ' -
- My invention consists of certain improve-
ments in duplex steam pumps in which the

 valve of the other pump, the object of my in-

- vention being to overcome ceriain defects,
hereinafter referred to, which have Dbeen
found, in practice, to detract from the other-

15 wise efficient operation of pumps of this class.
 In the acecompanying drawings:—Figure I,
 is a side view, partly in section, of a pump of
‘the class referred to, but having my attach-
ment applied thereto. Fig. 2,1s an enlarged

line 1—2, and looking in the direction of the
arrow. I'ig.3, is a transverse section of the
valve chest attachment constituting one of
the features of my invention. FKigs. 4, 9 and

valve chest and its valve showing the latter
- in different positions; and Kig. 7,1s a side
view of the valve. _ -
- Avalve movement for duplex pumpsof the

~are universally recognized, and this move-
ment hasbeen largely adopted by pump build-
ers generally, but while the movement is in
. many respects a very desirable one, practice

35 has demonstrated that for certain work it 1s |

defective in some particulars, for instance,

the slide valve is moved wide open and the |

piston attains its full speed almost from the |
beginning of the stroke, thus causing a sud-
den lift of the water valve, and the slide valve
. remains open until the piston reaches the end
~ of its stroke, the stoppage of the piston being
- effected not by a gradual cutting off of steam,
but by the piston passing the exhaust port
and cushioning the steam ahead of the same.
The sudden stop of the piston rod at eachend
~ of the stroke causes the valves of the pump
~ to drop onto their seats with a sudden shock |

| imperfections are only developed when the
| pump is running at a considerable speed or 1s

stroke, the volume of steam increasing as the

‘valve only serving as an admission valve to

and this not only causes the valves to wear

| den stopping of the piston, causes a jarring

of every part of the pump and column pipe,
thus causing joints to leak and blow out, be-
sides causing a very objectionable thump

in the working of the pump. Of course these 55

doing heavy duty, such as is required from
mining pumps, but in these cases the imper-
fections are,in many cases, very seriously ob- 6o
jectionable. I have therefore devised means
whereby, in pumps of this class, the steam

can beadmitted tothe valve chest of thesteam

cylinder gradually as the piston begins its

piston approaches the center of its stroke and
being then gradually diminished until the
end of the stroke, the result being that the
piston begins ifs stroke slowly, -attains its
highest speed about mid-stroke, and ends the
stroke slowly as it began. IHence the water
valves are lifted and permitted to drop by a
oradual and easy movement and the objec-
tions heretofore noted are effectually over-
come. |

In carrying out my invention I use,in con-
nection with each steam cylinder, a cat off or

75

‘throttle valve which is operated from the pis-

ton rod of said cylinder so that the flow of
steam to each cylinder is regulated by the 8o
movement of its own piston and not by the
movement of a slide valve under control of
the piston rod of the other pump, said slide

direct the steam to the proper end of the cyl-

inder. | ' o
In the drawings, A and B represent respect-

ively the two steam cylinders of a duplex

pumping engine of the type referred to, the

piston rod of each cylinder being connected
to the plunger of its respective pump in the
ordinary manner. The pump structures are

QO

similar to those of ordinary construction and

hence require no specific description in this
specification, as they form no part of my pres-
ent invention. Kach cylinder has a steam
chest ¢ with slide valve b controlling a set of

93

five ports, namely, the central or exhaust port
w, the eduection ports @, and the induction

sc:a very rapidly, but,in connection with the sud- | ports 4, and as the valve is moved to uncover . 1oo
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S an arm g, Whmh is connected by suitable |
means to the stem b’ of the slide valve b of

_.30

the induction port at one end of the cylinder,
it closes the eduction port at the said end of

the eylinder, opens the eduetion port at the
opposite end of the cylinder, and closes the
induction port at said end, so that after the
piston passes the eduction pmt ab the exhaust
end of the eylinder it cushions the steam in
advance of it, the valve, it should be under-

stood, opening the ind netion port fully ateach |

end of the stroke and allowing it to remain
open until the completion of the stroke. This
is due to the fact that the valve of each steam
cylinder 1s operated positively by the moving

piston rod of the other pump, the usual means

for transmitting the movement being a rock
rod of one pump and another arm eonnected_
to the valve stem of the other pump. For in-
stance, in Fig. 2, d represents a rock shaft
mounted insuitable bearings on the e¢ylinders
and having at one end an arm f, pivoted at
its lower end to a block on the piston rod of
the cylinder A, and having at its opposite end

the cylinder B, while ancther rock shaft/ has
at one end an arm 2 pivoted to a block on the
piston rod of the cylinder B and at the other
end an arm % connected to the stem b” of the
valve b of the cylinder A. The arms f and <
are each composed of sections one sliding in

~ the other so that the arm can lengthen a,nd
- shorten as required by the horizontal move-
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ment of the lower end of each arm, or said
arms may be constructed in any of the ways
usually adopted for attaining this result.

In connection with each evlmdm 1 use a

supplementary steam chest or box. D each of
these steam chests being connected to the

main steam pipe, and one chest communicat- |

ing with the steam space of the valve chest
of one cylinder, and the other with the steam
space of the valve chest of the other cylinder
and in each of these chests D is a valve F
which, as shown, 1s a hollow cylindrical valve
with centml &1111111&1 port, although it may be
differently constructed as will be ewdent from

“the fOl].OWlI]*D‘ deseription of 1t;s purpose and

method of opemtwn

The stem of the valve ¥ which operates m'.
connection with the cylinder A is connected

to and operated by an arm m on the rock shaft
d which receives motion from the piston rod
of said cylinder A, and, in like manner, the
stem of the valve K whlch operates in con-

junction with the eylinder B is connected to
and operated by an arm 7 on the rock shaft
h which receives motion from the plston rod |

of said cylinder B.

Each chest D has a port corr e%pondmﬂ‘ Wlﬂl
the central port of the valve I and, as this

~ port is preferably narrower than the diameter

of the steam pipe, the central portion of each
chest is expanded laterally as shown at D’ so
that the steam pipe will communicate with
thisexpanded portion of thechest. Hencethe

509,859

1 central port of the lattér.may be of a length

equal to the full diameter of the cylindrical
portion of the chest in which the valve moves,
and the capacity of the port will equal that

| of the pipe which delivers the steam to or

takes 1t from the chest.

When the piston of either cylinder is at
either end of its stroke the valve F which con-
trols the flow of steam to that cylinder occu-
pies a position which greatly limits the flow

| of steam. Korinstance,it may occupy the po-

sition shown in Ifig. 4, on reference to which

it will be observed thd;t the ports of the valve
and chest are opened to but a slight extent,

g0 that when the slide valve b of the cylmder |

is opened the first flow of steam into the cyl-

inder will be in very limited volume and the.

piston will consequently start to move slowly.

As soon as the piston commences to move, -

however, this movement is transmitted from
the pistonrod through the devicesdescribed to
the valve If, and the latter commences to open
so as toincrease the volume of steam admitted
to the cylinder, such movement continuing
untilthe piston reachesabout mid stroke when
the valve is fully opened, as shown in Fig. 5.

~As the piston continues to move, the valve

also continues to moveand gradually cuts off
the flow of steam to the cylinder, until, by

| the time the piston reaches the end of its

‘stroke, the valve has assumed the position

shown 1n Fig.6 and the flowis almost entirely
cut off, the Speed of the piston gradually di-
mmlshmﬂ' toward the end of the stroke owing

to this gmd ual cutting off of the flow of "st-eam
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so that both the beginning and end of the

|

e R il ek
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|

The valve F has in its outer face an annu-
lar recess s on each side of the central port so

-stroke are gradual, thereby attaining the ad-
-vautaweous results in the operatwn of the
pump as hereinbefore set forth.

105

that in case of any increase in the travel of

the piston which might otherwise tend to

completely close the centl al port of the valve,

sald recesses will serve as a means of convey-
ing steam to the said port and will thus pre-
vent the complete cutting off of the steam
from the valve chest and the stOppan‘e of the
pump which would follow. It is manifest

that the same result might be attained by

I10
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forming the recesses in the chest on each mde N

of the pmt instead of in the valve.

Having thus described my invention, I

claim and desire to secure by Letters Patent--—-—

1. In a duplex pump, the combination of
two steam cylinderseach provided ateach end
with an outer steam admission port and an
inner steam eduction port, a slide valve for
governing the communication between the

| steam ehest and the admission ports and be-

120
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tween the exhaust port and the eduction
ports, mechanisin whereby the valve of each

‘cylinder is operated by the piston rod of the

~other cylinder, a throttle valve for each cyl-

inder whereby the admission of steam to its

130

‘chest is gover ‘ned without being cut oft, and
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means whereby said throttle valve isoperated

from the piston rod of the eylinder to which

it appertains, substantially as specified.

- 2. In a duplex pump, the ecombination of
5 the two steam cylinders each prowded with

a slide valve operated by the piston rod of

the other cylinder, with throttle valves each
operated by the piston rod of the cylinder to
which it appertains, and each having ports
10 with recesses adjacent thereto, whereby com-

plete cutting off of steam 1s plevented even
when the ports are moved out of line, sub-
stantially as specifiad.

In testimony whereof I have signed my

name to this specification in the Ppresence of e

two subseribing witnesses.
OH:;S. A, GOYNE.

Witnesses:
WM. PEDLOW,
JAMES PERRY.
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