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- UNrTtED STATES PATENT OFFICE.

EDWARD G. SHORTT, OF CARTHAGE, NEW. YORK.

PUMPING-ENGINE.

SPRECIPICATION forming part of Lietters Patent No. 389,769, dated September 18 1888.
Application filed December 15, 1887, Serial No. 258,013, (No model.)

To all whom it may Concerw:

Be it known that I, EDWARD G. SHORTT, a
citizen of the United States, residing at Car-
thage, in the county of Jefferson and State of
New York, have invented new and useful Im-

provements in Pumping-Engines, of which the |

following is a specification.

My invention relates to pumping-engines of
the class having duplex steam mechanism; and
the purpose thereof is to provide a newand 1m-

proved construction and arrangement of parts

whereby the movement of the piston in one
engine-cylinder shall supply and cut oft the
steam in the other adjacent eylinder, and vice
versa. T | : |
It is also my purpose to provide a novel
construction of valve for such engines, 1n

- which said valves are not packed upon their

20

.
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seats, but are held thereon by the pressure of
the live steam -in the steam-chest, thus pro-
ducing a sufficient contact to avoid leakage.

It is my farther purposeto so construct and
arrange the cylinders, steam-ports,and pistons
that each piston shall cushion upon a body of
steam as it completes its stroke, steam being at
the same instant thrown in beneath the piston
by the valve, whereby the shock and jar of the
mechanism are decreased and 1ts op eration im-
proved. | | |

It is my purpose, moreover, to simplify and
improve the construction of the steam-valves,
whereby they may:pe operated by valve-stems
connected to the interior of the pistons and
exhaust through the latter. -
To these ends the invention consists in the
several novel features of construction and new

combinations of parfs hereinafter fully set

- forth, and definitely pointed out in the clalms.

15

In the accompanying drawings, Figure 1 Is

, a front elevation, partly in section, showing

the arrangement of tMe steam-ports and the
construction and arrangement of the pump-
valvesand the chambersin which they operate.
Fig. 2 is a vertical section through the center
of one of the eylinders. Fig. 3 is a horizontal
section on the line 3 3 of Fig. 2. FIig. 4 is a
similar section on theline 4 4 of Fig. 1. Fig.

‘5 is a diagram of the steam-ports, the valves
 being indicated as if their rearward or seating
so faces had been removed from the body of the

e —

' valve-bodies'and spread out flat to show the

proper relative positions of the valve-ports.
Iig. 6 is a detail perspective of one of the
rocking valves. Fig. 718 a transverse section
of the valve shown 1n Fig. 6.

In the said drawings, the reference-numeral
1 denotes the engine shell or casing, within

‘which the operative parts of the duplex steam

and pumping mechanism are arranged.
Within the upper part of the casing 1 are
placed the duplex eylinders 2 and 2% each hav-
ing a wall, 3,in which the steam-ports are ar-
ranged. These ports all open in the same
horizontal line drawn centraily across the sur-
face of a valve-seat, 4, formed transversely 1D
the wall 3 in frontof the central portion of the
cylinders, said valve-seat being substantially
a semicircular concave in cross-section. It
may be divided by a central vertical line into
two independent valve-seats—one for one cyl-
inder and the other for the remaining cylin-

‘der. IntheseatIform twoopenings orsteam-

ports, 5 and 5%, one of which—say 5-—commu-
nicates with a channel, 6, directed upward and
then diagonally and upwardly until 1t commu-
nicates with the upper end of cylinder 2. In
like manner the port 6%, opening from the pas-
sage H? passes upward and then diagonally
across the port to the upper end of the adja-
cent cylinder,2*. From the two remaining
passages or openings, 6" and 6°, steam-ports 7
and 7% pass downward and then diagonally
cross ‘each other until their ends communi-
cate with the lower ends of cylinders 2 and 27,
as shown by dotted lines in Figs. 1, 2, and 5.

The face of the duplex valve-seat 4 1s shown
in elevation in Fig. 1, and in addition to the
construction already noted it has in thecenter
of each sectional seat, and between the ports
5 and 6° and 5* and 6¢, an elongated transverse
opening, 8, extending entirely through the
valve-seat and the wall 3 into the cylinder.
These openings are formed, preferably, with
a double flare; or, in other words, the upper
and lower walls diverge somewhat from a
point a little in rear of the valve-seat in both
directions. |

The valves used in the steaming mechanism
consist of two substantially semi-cylindrical

53
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| parts, 9, having each a curved seating-surface, 100
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valve-seat, as the pressure within the steam-

_____ - 10,which fits the valve seat 4. Upon each side | which enter the ends of the eylinder, are di-
o - . ofa central transverse portion,11,in each valve | vided or practically forked at the point of
18 formed a chamber or-eavity, 12, leaving the ‘communication, one branch, 25, opening alit- yo
~ Dbody of the valve essentlally semi-annular in | tle distance from the end, and the other, 26,at
...... -5 cross-section, as shown in Fig. 7. Through | the end of the cylinder, the two being sepa-
the valve upon each side of the solid central | rated by an intervening portion, 27, of the = R
. . portion, 11, I cut steam-ports 13, alternating | eylinder-wall. The purpose ot this construc-
- 1n position with each other, their position be- | tion will be explained hereinafter. 75
- Ing such that when the valve is upon 1its seat | 'The valve seats 4 are formed in a projecting =
ro the said openings may be made to register suc- | portion, 3% of the wall 3, and upon the exte-
. cessively with the ports 5 and ¢" or 5 6, ac- | rior thereofis bolted a bonnet, 28, which forms
~cording to which half of the valve-seat 4 the | the steam-chest, a pipe, 29, for supplying live =
~valve is placed in. S | steam,passing through the center of said bon- 8¢
- Within the same portions of the valve are | net and communicating with the boilers. As
- 15 formed two ports, 14, likewise alternating | the pistons 17 rise and fall in the cylinders, =
- with each other. These openings or portsare | they vibrate the valve-stems 16 and commu-
not cut through the valve-body, but are formed | nicate to each valve a lmited movement upon. .
-------- thereinand elongated transversely to the valve, | its seat, whereby the valve-ports 13 and 14 in 85
-~ asshowninFig. 7.  These openings both have | each valve may be successivel caused tocross.
20 communication with a transverse: exhaust- the steam-ports 5 and 6® or 6~ and 6. 1t will =
__________ - opeuing, 15, cutb centrally in the seating-face be noted, by comparison of Figs. 1, 5, and 6,
- ofthevalve. Theopenings15® by which this | that when the pistonsare central in the eylin-
,,,,,, ~central exhaust-port has common communica- | ders the steam-ports will all be closed by the 90
- tionwith both the alternating ports 14, are so | solid central portions, 11%. As they move
""" 25 formed as to be practically coextensive with | farther, the one piston, as in eylinder 2% will o
........ the exhaust-port, as shown in Fig. 6 and by | bring the valve-port 14 into commmnication = @
....... dotted lines in Fig. 5. = " | with the steam-port 6", and thereby open the
. Bach valve is mounted upona stem, 16, hav- | exhaust from the bottom of. the adjacent cyl- 95 =
ing one end centrally and rigidly attached | inder, 2, while at the same 1nstant the other = =
30 and projecting radially through the exhaust- | valve-port, 13, in the longitudinal line of the
port 15. This valve-stem passes through the | valve opens the port 5 and supplies livesteam
----- - transverse opening 8 in the valve-seat and | at the top of the eylinder 2. © With the other I
T - enters the cylinder, the vertical axis of which | piston the movements are precisely the re- roo
- lies directly in rear of the valve-center. = | verse of those described; the valve operated o
R 35 _In each cylinder is arranged a piston, 17, of | thereby opening the exhaust from the top of
S ~clongated eylindrical form, as seen in Fig. 2, | the eylinder 2* and the live-steam port sup-
having solid heads 18 packed in the cylinder. | plying the lower end of the latter cylinder
ILach piston-head has a wide flange, 19, which | simultaneously with each other and with the 1053
carries the packing, and while these heads | reverse valve movement effected by the oppo-
and flanges are connected together in any sult- | site movement of the piston in cylinder 27,
able manner an opening, 20, is formed directly | The arrangement of the valve-ports 13 and 14
through the piston from side to side. Within | and construection of parts being such as de-
this opening the valve-stem 16 is introduaced scribed, the piston in eylinder 2%, which isseen 110
and its end placed in a telescoping sleeve, 21, | in Fig, 2 asat the limit of the downward stroke,
pivotally mounted hy one end in the interior | will in this position open the exhaust and the
of the cylinder and centrally as to its extremi- | live-steam ports & and 6% which communicate
tles. Theexhaust from each cylinder through | with the lower and upper ends, respectively,
one or the other of the ports in wall 3 enters | of cylinder 2, in which the piston is at the end 115
the valve by way of one or other of the ex- | of its upward stroke, and the latter cylinder
haust-ports 14, and thence passes through the | has at the same instant opened, by means of
central opening, 15, whence it flows through | the other valve, the live-steam and exhaust
the opening 8 in the valve-seat and into the ports opening into the bottom and top, re-
piston. spectively, of cylinder 2%  As the pistons rzo
Around the rear of the eylinders is formed move under the impulse of the steam admitted
acentral passage, 22, communicating with each | by the valve movements just described, the ex-
cylinder and with the interior of each piston | haust-channel 23 is closed by the flange 19 on
by a channel, 23. The passage 22 opens into | the head of each piston, and the exhaust cut
anexhaust-pipe, 24, common to both cylinders. | off just before the piston entirely completes its 125
~ The width of the channel 23 is such that af stroke. At the same instant, also, the live
each stroke of the piston it will be wholly | steam is admitted beneath the said piston in
closed and the exhaust cut off by one of the | cylinder 22, forming, in connection with the
flanges 19 an instant before the end of the pis- | closed exhaust, a steam-cushion, upon which
ton or the head itself reaches theend of the ¢yl- | the stroke of the piston is completed. The 1 30
1nder, as clearly indicated in Fig. 2, a steam- | operation is the same in the adjacent cylinder
65 space of about one inch (more or less) being | and at each end of the stroke in both.
left between the end or head of the piston and The valves 9 require no packing upon the
the end of the eylinder, The steam-ports also, |
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chest Serves.bo-hbld them upon their seatsand

~produce such contact that steam eannot pass

between the parts.

By the division of the steam-passages into
two branches, 25 and 26, the full body of the

 live steam is not thrown under the piston at

1C

TS5

the moment of the completion of the stroke,
but is only admitted in its maximum volume
after the piston has begunits stroke. As the
pistons reach the centers of the ¢ylinders both
live steam ports are closed, as well as both the
exhaust-ports, by the central solid portions,
11, of each valve. The stroke is completed by
the expansion of the steam admitted to each
cylinder prior to the half-stroke being made.
The pumping mechanism shown in this case,

‘being made the subject of a separate applica-

tion, will not be described in this specifica-

20

- tion. |

| Th’e_re]ative;arrangémenb and fanetion of

thesteaming-valvesareclearlyshownin Kig. 5,

wherein they are shown as laid out flat upon

the valve-seats 4. In this view the steam-

_25

ports in the seats are all in the same horizon-
tal line, and -the pistons being at the ends of
their strokes, respectively, it will be seen that

~ the port 13 in the valve at the left is supply-

ing live steam to the top of cylinder 2, while

the exhaust-port 14 is in communication with:

the lower end of the cylinder. The arrange-
ment of the adjacent valve is the opposite of

that deseribed, its live-steam port 13 giving

steam to the lower end of cylinder 2* while its’

port 14 is exhausting from the upper end of

said eylinder. In this view the valves are |

 supposed, for the sake of illustration, to slide

vertically in right lines upon their seats.

"By the construction and arrangement of
ports shown and described each piston is made
to cushion the other at the end of the stroke

by tapping the exhaust-steam in the opposite
eylinder, as shown in Fig. 2. |

45

50

Although I have described and shown the
steaming mechanism @s connected with a

pump, I may connect the same with any other |

form of apparatus, and I make no claim In
this case to said pumping mechanism.

T also make no elaim in this case to any
matter shown and described inan application
filed by me and pending concurrently here-
with and numbered in serial 258,012.

“"What I claim 18—

1. In a pumping-engine, the combination,
with duplex steam-cylinders having their

| ports crossing each other, of independent 55

valves opening and closing said ports, a valve-

l seat arranged centrally and transversely in
front- of the cylinders, and valve-stems pro-

jeeting through openings in the seat and con-
nected with the pistons, substantially as de- 6o
scribed. |

2. The combination, with dnplex steam-eyl-
inders having the steam-ports from the same
ends crossing each other between said ends
and the steam-chest, of semi-eylindrical valves 65
sliding independently upon a transversely-ar-

| ranged seat having a central line of ports, and
valve-stems projecting through openings 1n
the valve-seats between the ports and con-
nected with the pistons,.the valves each hav- 70
ing a central transverse exhaust-opening, and

| a steam and exhaust port upon each side
thereof alternating with the ports upon the
other side, and both exhaust-ports having
communication with the eentral exhaust open- 7
ing, substantially as deseribed. |

3. The combination, with the cylinders hav-
ing steam-ports which are divided or forked
at the points where they enter the cylinders,
of pistons having flanged heads and provided 80
with interior exhaust-passages, and valvesand -
valve-seats having exhaust-ports communiecat-
ing with the interior of said pistons, the cyl-
inders having a central exhaust-opening closed
by the flanged heads of the pistons just before 835
the entire completion of each stroke, substan-

‘tially as described. _

4. The combination, with the duplex cylin-
ders having a central exhaust and steam poris
which cross each other between the ends of go
the cylinders and the steam-chest, of a valve-
seat in which the ports are arranged in a cen-
tral horizontal line, pistons having interior
exhaust - passages, and valves having stems
projecting through the valve-seat and tele- g5
scoping within tubes pivotally mounted 1n the
pistons, said valves having the exhaust and
live-steam valves on opposite sides and alter-
nating with each other, and being provided

tN

both exhaust-ports, substauntially as described.
In testimony whereof I affix my signaturein
presence of two witnesses.

EDWARD G. SHORTT.

Witnesses:
A. G. PECK,
i A. A. COLLINS.

with a central opening communicating with roo
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