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Ta @ZZ whony it ma I/ CONCEFT: |
Jeit known that I, CHARLES C “TORTHING-

' ' TON, a citizen of the United States, residing at

Irvington, county of Westchester,and State of
New York,haveinvented certain newand use- |
ful Improvements in Pumps, fully deseribed

and representedin the following specification
and the accompanying drawings, for mmg )

- part of the same.

IO

Thisinvention relatestoan 1mpmved pump,

-whichispreferably a vertical pumpandadapt-

ed especially for use as a sinking-pump in

mining operations, whereit is often riecessary

to 81111{ a deep small shaft, the especial ob-
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‘ment.

,quently essential to

jectsof theinvention being to provide a pump
of this class which shall be of great strength

‘and high power and large valve area, while at

the same time Very-sm‘all In cross-section, and
to secure these results with all the working
parts, and especially the valves, readily and
conveniently accessible for repair or replace-
The quick and convenient repair of
any one of the valves is of very great impor-

tance in such constructions, as the constant

and efficient working of such pumps is fre-

prevent flooding of the
mine, and the stoppage of the pump for more
than a small period of time is likely to result
in throwing out of work the entire mine ap-

such flooding. -
A further ob,]eet is to reduce to a minimum

" the number of loose parts and avoid the use
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of smallloose pa,rts——-such as bolts, nuts, &e,—

liable to be dropped in opening the valve-
chambers for access to the valves, which is
particularly -objectionable in such sinking-
pumps, as the part is likely to fall down the
shaft and be lost, resulting in stoppage of the
pump until the part can be replaced.

- While the broader features of the invention

may be embodied in a single-eylinder pump,’

I have aimed especially to provide a duplex
- pump of such form and construction that the
“highpowerand capacityrequired insuch sink-
ing-pump shall be secured without substan-

tially increasing the space occupied in the

50

mine-shaftbya smo'le eylinder pump of equal
‘power and capacity; and the invention con-

sists in part of featu res of coust,metlon in du-

plex pumps.

As a: full undelstandmw of the mventlon,

aratus and force of Opemtwes on aceount of

‘side, as usual in such duplex engines.
pump is shown as provided with Lhe supports
10 at the top of the steam-cylinders for sus-

tive plston -rods a a'.

' can best be criven by a tdetmled des'énpuon of

a eonstructwn embodying the same, sach a
description will now be given in connection
with the accompanying drawings, showing all
the features of the invention as applled in
their preferred form, and the features form-
ing the invention w111 then be specifically

| pomted outin the claims.

In the drawings, Figure 1is a front eleva-—

tion of a construction showmﬂ' all the features

of the invention as applied in their preferred

form toa duplexsinking-pump. Fig.2isaside

elevationofthesame. Fig. 3isav ertical sec-
tion of the pump end on ih’e line 3 of Fig. 1.
I'igs. 4 and 5 are cross-sectionson respeetu ely
the brokenlines4and 5 of Figs. 1and 3. Fig.
6 is a detail eentral section of one of the force-

‘valves and valve-caps therefor. -
‘Referring to said drawmtrs, the upper or
steam end. of the pump is similarin construec-

tion to pumps now well' known and has the
steam-cylinders A A’ on opposite sides, with

the steam-induction pipe B and exhaust-pipe
| C, which are arranged so as to lie within the
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cross - sectional area of the cylinders and
valve-chests and with the usual eross-over .

valve movement D for actuating the steam-
-_ Valves of the cylinders from the piston-rods

a a', the steam-valves on each side being op-
ela,ted from the piston-rod of the opposue

The

pend;mg the pump by cables and as provided.

8o

on its rear sidewith the bar E, secured to

the steam and water ends, and provided with

hooks 11 for supporting the pump from the
cross-timbers of the mine-shaft.

Referring now to the water end of the
pump,in which the features forming the pres-

~ent invention are embodied, upon opposite

sides of the pump correspon dmcr tothe steam-
cyhndars A Aare Wa,ter-cylmders, which, as

shown, are made separately for. opposite ends

GO
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of the pumps, there. being upper and lower -

cylinders F G and F' G’ on opposite sides of
the pump, in which eylinders work the double- -

acting plungers b b’ secured to the respec-
The upper and lower
cylinders F G and F' G’ on opposite sides
carry and are preferably formed integral with
the 1espectwe suction and force ehambers of

100
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‘10 the upper pump ends F F are secured by
| flanges to the cradles of the steam end. as.

IS

2

the pump, so that the pulsation, suction; and |

force chambers for the opposite ends of the
pump form separate integral constructions,
and preferably the two sides of the pump at
each end are formed integral, asshown. The
cylinders for the opposite ends of the pump,
with their suction and force chambers, are
shown as secured together by flanges 12 and
bolts 13, formed on the respective parts, and

usual. The plungers b b’ are shown as packed

outside and between the pump ends in a com-

mon manner with the packing-glands 14.

- Thesuction-main Hextends vertically from

the foot of the pump upward on the rear sideé

of the pump opposite the space between the

pump-cylinders and is preferably formed, as

‘shown, in two parts connected by flanges 15, |

20 1t8 opposite ends being preferably formed in-

25

tegral with the upper and lower pump ends.

The forece-main K is arranged between the
lower pump-cylinders G G' and runs upward
between the pump-plungers from the lower

tforce-chambers to the upper pump-eylinders
F ¥, connecting with the upper force-cham- |

~ ber, and from the upper force-chamber the

30
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40 and detachably secured to the other pump |
end, being shown as integral with the upper

' 45

force-main K passes outward from between
‘the eylinders 'on the rear side by a bend 16

and then upward in line with and above the
suction-main H,so that the suction and force
mains lie in the same planes on the rear side
of the pump and within the area of a circle
of such diameter as is required for the pu mp-
cylinders and valve-chambers, as shown in
Figs. 4 and 5. The portion of the foree-main
K that extends between the pump-plungers

on opposite sides of the pump is preferably |

formed integral with one of the pump ends

pump end, or it may be made in two parts,

as in the case of the suction-main H, so that |

‘the pump ends may readily be separated..
Referring now to the valve-chamber and

valve construction, L L' and M M’ are the suc-

tion-chambers for the opposite sides and ends
of the pump, and N O the force-chambers for
.opposite ends of the pump, the suction-cham-

50 bers L L' and M M’ being arranged on the

55

-~ 1o occupy the upper part of the

outer sides of the cylinders and in planes be-

low the force-chambers N O and the force-
- chambers N O extending across the front side

of the pump opposite the suction apd foree
mains H K. Each of the suction-chambers
L 1. and M M’ is provided with a series of
suction-valves ¢, shown as of a common form,
‘these valves being arranged about the plun-
gerand connecting thesuction-chambers with

60,the pulsation-chambers 17, which extend out--

ward from the pump-cylinders proper, 8o as
| | projection
formed by the suction-chambers I, L’ and M
M'. Four suction-valves are shown in each

65 chamber; but it will be nnderstood that this

-number may be varied..

Kach of the force-chambers NOis prbvided l

low the force-valves.

686,181

with a series of force-valves d, shown as of
the same common construction as the sue-
tion-valves ¢, these valves d being arranged
about the plungers and across the space be-
tween the plungers and opening from the pul-
sation-chambers 17 to the force-chambers N
O, from which the water is delivered through
the force-main K, the pulsation-chambers oc-
cupying the lower
formed by the force-chambers N O, being di-
vided by partitions 18 for the opposite sides
of the pump, so that three of these force-valves
at each end of the pump belong to and oper-
ate for each side of the pump. " The pulsa-
tion-chambers are thus formed by the space
between - the suction-valves and the force-

valves, beingabove thesuction-valves and be-
By this construction it

will be seen that the force and suction valves
are arranged circularly, or substantially so,

about the cylinders, 8o as to reduce the ecross-

section of the pump, and both the force and
suction valves are readily accessible from the
upper end of the pump and without interfer-

ence with one set of valves in examining or

removing the other set of valves, as they are
arranged in different planeslongitndinally of
the cylinders. In Figs. 4 and 5 is well illus-
trated the small compact form of the pump
end, all the parts.being grouped so as to bring
them into a substantially circular form in
cross-area and within very small dimensions.
While the preferred arrangement is that
shown, it is to be understood that the relative
position of the suction and force valves may
be reversed, while retaining many of the im-
portant features of the construction.

Referring now to the parts by which the
valves are held in position and each of the
valves made accessible for repair or replace-
ment without removing large or heavy parts
of the construction, the construction used in
connection with all of the valves is the same,
sothat a single description of the valve shown
in detail in Fig. 6 will apply to all, and the
same references may be used for correspond-
ing parts in connection with the different

valves. The force-valve d (shown in Fig. 6)

13 held in place by a valve-cap e, which pro-
vides not only an abutment for the valve, but
also a guide and seat for the spring z, and.

these caps ¢ are held in place by covers f,

which are pivotally mounted, so as to swing

part of the projections
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into position to uncover any one of the valves

. and permit the valve-cap to be removed for

access to and removal of the valve. These
covers f are pivoted on bolts 19 on the outer

edge of the valve-chamber outside the valves, 12 5

‘being shown as held thereon by nuts 1, and
the inner edges of the valve-covers. f work 4

under flanges or a continuous flange 20 on the
valve-chamber inside the valves, so that they

may be swung on their pivot-bolts<9 to un- 1 30

cover the valve-caps e.
18 shown as covering

Each of the covers f
; two valve-caps e, al-
‘though it will be understood that a separate.

cover may be used for each valve-cap, and




~ends upon the flange 20. By loosening the -
bolts 21, therefore, the valve-covers f may be

686,181

‘the covers are provided with set-serews 21,
which bear upon the tops of the valve-caps e,

so that by setting-down these screws the caps
are held firmly in position and the valve-cov-
ors locked by the upward pressure of their

 swung to the right or left for access to either

IO

15

20

-only to swing
with its . edge under the

one of the valve-caps e, held by its set-screws
21, and in replacing the parts it is necessary
the valve-cover into position
flange 20 and turn
down the set-screws 21 to secure

ers f in position.

" The construction of avalve-cover with two

valves will be found most convenient and

compact; but a separate valve-cover may
be used for each valve-or a single valve-

cover may be used for more than two valves,

will be objectionable where compactness is
desired on account of increasing the size of
the valve-chamber or the necessity for giv-

ing the cover a considerable movement out-

side of the valve-chamber for access to the

middle valves covered thereby. With a valve-

 cover for two valves, as shown, the number

30
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“ing the cross-sectional space in

40

- of parts is reduced and the construction sim-
plified and cheapened over a separate valve- |
cover for each

the valve-cover need not be swung substan-
tially outside of the area of the valve-cham-

‘ber for the purpose of access to either of the

two valves covered thereby, which is impor-

. . the desired
pressure on the valve-caps and lock the cov-.

if preferred, although the latter construétion

valve, while at the same time

tant in mine-pumps and elsewhere as reduc-

the shaft re-
quired for access to the pump-valves, so that

the size of the pump relatively to the mine-

‘shaft may be increased over what would oth-

 erwise. be permissible.

" While the general construction of the pump
- shown,
“formed separately and an integral end form-
ing the cylinders for both sides of the pump, | _
dinally of the cylinders on the opposite side

with the opposite ends of the pump

~is preferred and forms a specific feature of

~ the invention,

it will be understood that the

broader features of the invention may be em-

36
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bodied in other constructions. Itistobeun- |

derstood, also, that modifications may be made
those skilled in the art in the form and
arrangement of parts in the constructions
departing from the invention. |
I eylinders,

shown without

What I claim is8e—_ . |
" 1. Apumphavinga suction-valve chamber
and a force-valve chamber extending circuam-

- ferentially of the pump-cylinder and series of

6o
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suction and force valves in said chambers ar-:
 ranged circularly about the cylinder, said suc-

tion and force valve chambers being arranged

" in different planeslongitudinallyof and trans-
versely to the cylinder. - I
2. A pump having a suction-valve chamber

ferentially of the pump-cylinder and series of

suection and force valves in said chambers ar-

*ranged circularly about the cylinder, said suc-

“and a force-valve chamber extending circumni--

3

| tion and foree valvechambers being arranged -
in different planeslongitudinally of and trans-

|

wipll

planeslongitudinally

5. A pump having
ranged side by side,

versely to thecylinder,and a pulsation-cham-

ber extending about the ¢ylinder between the
forece and suction valves, substantially asde--

seribed.

70

3. Apumphaving asuction-valve chamber -

and a force-valve chamber extending circam-.
ferentially of the cylinder and. series of sue-
tion and force valves in said chambers ar-.
ranged
suction .and force valve chambers being ar-

8¢

circularly about the cylinder, said

¢

ranged in different planes longitudinally of

the eylinder, and suction and force pipes ex-

tending along the cylinder in planes between

the force and suction valve chambers.
4. A double-acting pump

valves in said chambers
about said eylinder, said suc _
valve chambers being arranged in different

tion and force pipes extending along
valve chambers.
suction-valve chambers

extending circumferentially of
and circularly-arranged series of valves in

said chambers, force-valve chambers extend-
ing eircumferentially of the cylinders in dif-

ferent planes longitudinally of the cylinders
from the suction-valve chambers and force-

having suction
and force valve chambers at each end of the.
‘pump-eylinder extending circumferentially
of the eylinder and series of suction and foree -
arranged circularly
stiction and force

two pu tﬁp-cylindérs ar-

75

Qo

of thecylinder,and sue-
| _ the G}-’lf' :
‘inder in planes between the suction and force.

05

the cylinders

100

valves in said chambers, and suction and

force pipes

force valve chambers.

6. A double-acting pump having two pu r_ﬁp;

cylinders arranged side by side, a force-pipe-

‘extending longitudinally of the
eylinders in planes between the suction and

105

extending longitudinally of and between the

cylinders, force-valve chambers arranged on
one side of said pipe at opposite ends of the
cylinders, a. suction-pipe extending longitu-

] -

of the force-pipe from the force-chambers,
suction-valve chambers at opposite ends of

110

and

115

the cylinders arranged in planes between the -

suction-pipe and force-valve chambers. -
7. A double-acting pump having two pump-

‘cylinders arranged side by side, a force-pipe
extending longitudinally of and between the

force-valve chambers arranged on
one side of said pipe at _
cylinders, a suction-pipe extending longitudi-

nally of the eylinders on the oppogite side of

the force-pipe from the force-chambers, suc-
tion-valve chambers at opposite ends of the

cylinders arranged in planes betwéen the suc-

| tion-pipe and force-valve chambers,-and an

‘tion-pipe.

with a suction-chamber,
the ¢ylinder, a force-chamber, as N, extend-

extension of the force-pipe beyond the deliv-
ery end of th’e.‘cylinders in line with the suc-

opposite ends of the

120
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8. A pump-cylinder having in'tegré;l"there; -

as L,extending about



- ing about the cylinders, an integral force- |

10

. chamber 17 between the suction and force !

20

25

“therewith suction-chambers, as L, 1./, extend-
- Ing about the cylinders, an integral force-

ing about the cylinderin different planes lon-
gitudinally of the eylinder from the suction-
chamber, and pulsation-chamber 17 between
the suction and force chambers, substantially
as shown and deseribed. .

9. Two pump-cylinders arranged side by
side and formed integral and having integral
therewith suction-chambers, as 1., L', extend-

chamber as N extending about the cylinders
between the suction-chambers and acrossthe |
space between the cylinders, and pulsation-

chambers, substantially as _shown and de-

8cribed.

10. Two pump-cylinders arranged side by
side and formed integral and having integral

chamber as. N extending about the cylinders
between the suction-chambers and across the |
space between the eylinders, pulsation-cham-
ber 17 between the suection and force cham- |

L bers, and force-pipe K between the cylinders, | '

substantially as shown and described. |
_11. Two pump-cylinders arranged side by
side and formed integral and having integral

a ' 686,181

therewith suction-chambers, as L, I/, extend-
ing about the cylinders, an integral force-
chamber as N extending about the cylinders
between the suction-chambers and across the
space between the cylinders, pulsation-cham-

ber 17 between the suction and force cham-
bers, force-pipe K between the cylinders hav-
Ing an extension out of line with the portion
between the cylinders, and suction-pipe H

30

In line with said extension, substantially as

shown and described. -
12. The combination with a valve-chamber
and cireular series of valves and valve-caps

‘therefor, of swinging covers each arranged to

cover two valve-caps and pivoted at their
outer edges to swing in either direction, flange
20 under which the inner edges of the covers
move, and cap-screws 21 in said covers, sub-
stantially as deseribed. -

In testimony whereof I have hereunto set

my hand in the presence of two subscribing
witnesses. - . | |

CHARLES C. WORTHINGTON.

Witnesses:
| ANDREW J. CALDWELL,
B. W, PIERSON. |
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