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(Ho mndel ) ! "

To all whom it 77@515@/ concern: --
Beitknown that I, HENRY B. ARNOLD acm-

zon of the United States, residing at Mldland |
in the county of Midland and qtate of Texas,'_-
haveinvented new and useful Improvements
‘in Double-Acting Oylmder Pumps, of Whleh

the following is a specification. -

o

“pump and render its operation more efficient
~and to provide cages for the check-valves so |

inder-pumps, and is in the nature.of an im- |
provement on the pump shown and described :
in a former apphcatlon f01 patent filed by me

numbered 19, 275
The present 1uvent1011 has f01 its obJeet to
improve and simplify the construction of the

- congtructed that the cages and check-valves

~can be withdrawn from the piston-cylinder
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without removing or disturbing either the

- casingor plston eyhnder and can be 1ep1aced,, _;
| ing the bottoms of said chambers 4 4, and the
latter are closed at their tops by si 11111&1 trans-
‘verse partitions 9.
toms of -the chambers § are closed by trans-
verse partitions 10, extending between the
",_.Hlowesr endsof their 1nclosmﬂ' partitions 3, and
- | are closed atsuitable points below their uppe1

in the same manner.

To these ends my invention conmsts in the‘
features and in the construction, combina-
tion, and arrangement of parts. hel einafter
descrlbed 1eference bemg had to the aceom--g

bpeelﬁcatmn Whm em—-——

Figure 1 is a vertical. sectwnal view of my:
1mpr0ved pump, taken on the line 11 of Fig.
18 a transverse sectional view tak_e,_n--._
Kig. 3 1s a detail

on the line 2 2 of Fig. 1.
perspective view of. the plston cyhnder ro-

moved from the casing, and Fig. 4 is a simi- |’
lar view of ‘the connected valve- eaﬂ'es 1e-..
moved from the' piston- eylmdm = .
- Referring to the drawings, the numeial 1:
indicates the casing inclosing the pumping |
“mechanism and conmsmnﬂ' of a metalliec tube
which is adapted to be placed vertically in

the bottom-of the well or other liquid-reser-

- voir from which the liquid is to be pumped.
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The numeral 2 indicates the piston-cylin-
der, which consists of a-hollow metallic cyl-
inder of approximately the same length as
the casing 1, but of much less dlametm the

piston - cy]mder being arranged concennue-'

ally within the casing and is held centrally

)

therein by radial lonﬂ*lbudmal partitions 3.

The partitions 3 may be of any suitable or

preferred number, four such partitions be-
‘ing shown in the present instance, which di- |

-capacity.
-bers 4 4 me,arranwed on opposite sides of the . -

| hel em&fte“ appem

' wde the sDa(,e between the plston eylmdel
""" and casing into four quadrantal induction

and eductlon chanmbers'4 4 and 5 5 of equal 55

It will be noted that the twocham-

piston- cylinder, and the chambers 5 5 are ar-

‘ranged i in 111{6 mannm and between the cham-

This mventmn relates to double- actlnn‘ oyl- 1 bers 44,
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Arra,nfre'd' to 1eclpmeate in the plston -c¢yl-

ji'1ndel is 'a solid piston:6, provided with an

upwardly-projecting plston -rod 7, by means

of which the piston is: reelprocated with the
| aid of any suitable niechanism.
By the term ‘“‘solid piston” I mean that the

(Notshown.)

piston has no passages through it; otherwise

the construction of the mston is immaterial.
‘Transverse partitions ‘8 are arranged in the
--lowel portions of the chambers 44 at suitable
points above the bottom of the casing and pis-
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ton-cylinder and extend:from one- parutlon 3

to the other, said transverse partitions form-

In like manner the bot-
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ends by transverse partitions 11, arranged be-

low-the upper euds of the casmﬂ' and plston-’
¢ yhndel

and similar chambels 5% above the chambels;.

85'

‘The " chambers “4* and- 52, respectively, -

_constltute aumha,ry induection and eduction
~chambers for feeding water to the plston cyl-
"mder and conduetlnﬂ* it'therefrom.

Arranged:in the lowel. end of the piston-
eyhnder are two check-valve cages 12-and 13,
each consisting of two collars: 14 14 ._._of ap-
rior diameter of the- plth]l cylmder and ar-
ranged one above the other, said collars being

eonnected together by vertlea,l braces- 15,

The cages are arranged one above the other
in the lower portwn of the piston-cylinder,

‘the lower cage 12 being closed at its upper
‘end by a cover or dlaphragm 16 and the lower

collar 14 of the upper cage 13 is provided at
its lower end with an mwardly turned flange

go

'pwmmate]y the same diameter as the inte-

95

10

1 17, forming a valve-seat, as will more fnlly-__ _
The two cages me rig-




2

idly secured together by a yvoke 18, secured to !

the cover 16 of the cage12and the lowerend of
the cage 13, and said cages are of such di-

ameter that while they closely fit the interior

of the piston-cylinder they may be freely in-
- serted therein and withdrawn therefrom.

To

- the upper collar 14 of the upper cage 13 is se-

IO

13

able Vertledlly therein.

cured a bail 19, by means of which the cages
may be inserted in and withdrawn from the
piston- cyhnder

Arranged in the cages 12 and 13 are check-

valves 20 and 21, oneineach cage, said valves

being loosely disposed in the cages and mov-
KEach of said valves
flares from its center toward its opposite ends,
or, in other words, 1s spool-shaped, and the

| 10'We1' end of the lower collar 14 of the cage

20

12 is turned inward, as at 22, to form an in-
wardly-projecting flange or valve-seatin man-
ner similar {0 the flange 17 on the cage 13.
Each of the valve-seats 17 and 22 is centrally

~apertured, as at 23 and 24, said apertures
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forming ports which are controlled by the
check-valves 20 and 21. Vertical guide-rods
20* and 21* are preferably fixed centrally in
the respective cages 12 and 13 and passloosely
through the valves 20 and 21, said rods form-
ing guides for the valves. |

Formed in the opposite sides of the lower
end of the piston-cylinder are ports 25, which
place said piston-cylinder below the dia-
phragm 16 in communication with the induc-
tion-chambers 5, said ports being arranged
opposite the lower cage 12, and similar ports
26 are formed 1n opposite sides of the piston-
cylinder at points between the two cages 12
and 13 and place the piston-cylinder at that
point in communication with the chambers
4*, Ports 27 are also formed in opposite sides
of the piston-cylinder opposite the upper end
of the upper cage 13 and place the piston-cyl-

‘inder above the valve-seat 17 in communica-

tion with the eduction-chambers 4. The up-

per ends of the chambers 5 are placed in com-
bV |

munication with the piston-cylinder 2

ports 36, formed 1n opposite sides of sald pis-
ton-f‘ylmder

The upper end of the piston-cylinder 2 is

| plOVIded with a slightly-enlarged extension
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or prolongation 28, and removably fitted in
sald extension 18 a cage 29, similar in con-
struction to the cagel3, before described, ex-
cepting that the aperture 30 in its bottom is
just of sufficient size to permit the passage
therethrough of the piston-rod 7. Theexten-
sion 28 of the piston-cylinder is provided on
the opposite sides of 1its lower end with ports
31, that place said extension below the bot-

‘tom 32 of the cage 29 in communication with

the chambers 5%, and is also provided on its
opposite sides above the bottom 32 of the cage
29 with ports 33, that place the upper portion
of the extension in communication with the
upper portions of the eduction-chambers 4.
Looselyarranged on the piston-rod 7is a dou-
ble conoidal-shaped valve 34, that i3 disposed

698,387

top of the piston-cyiinder 2 and is adapted to

seatb on the latter and close its upper end. A
similarly-shaped valve 35 is loosely arranged
on the piston-red 7 above the cage 29 and 1s
adapted to seat on the upper end of the lat-
ter and close the upper end of the extension
28 of the piston-cylinder.

1’he operation of my improved pump is as
follows: The piston 6 is reciprocated in the
plston-cyhnder through the medium of the
piston-rod 7 by any smtable pumping mech-
anism. Let 1t be assumed that the piston 1s
onitsdownstroke. Thenthevalve20islifted
from its seat and thevalve 21 13 closed on 1ts
seat. The water then flows through the ports
25 into the induetion-chambers 5 and through
the ports 36 into the piston-cylinder abov
the piston. At the same time the water be-
neath the piston (the chambers being filled

with water at all times) is forced into the educ-
- tion-chambers 4 through the ports 27 and out

of the latter through the ports 33 and past the
valve 35 into the upper end of the casing 1
from which it is conducted bya pipe 37. “On
the upstroke of the piston the valve 20 is
forced to its seat and the valve 21 is lifted
from 1its seat. The water is then drawn
through chambers 4* and ports 26 into the pis-
ton-cylinder, up through the opening
the bottom of the cage 13, and into the piston-
cylinder beneath the piston, the valve 55

seating itself onand closing the upper end of

the extension 23 of the piston-cylinder. A#b
the same time the valve 34 is lifted from 1its
seat and the water in the piston-cylinder
above the piston is forced up into the upper
end of the casing through the ports 31 and
from the casing by the pipe 37. A combined
lifting and foreing action thus takes place on
each stroke of the pzston the pump double
acting in its operation.

The valves and their cages may be readlly
removed at any time for the purpose of clean-
ing or repairs, it merely being necessary to
withdraw the piston-rod and piston to remove
the valves 34 and 35 and the cage 29, and the
two cages 12 and 13 and their inclosed valves
20 and 21 may be removed by inserting a rod
or the like having a hooked end into the pis-
ton-cylinder and hooking the bail 19 and lift-
ing the cages and their valves up through and
out of the piston-cylinder. Inthesame man-
ner the said parts may be replaced without
disturbing the piston-cylinder or the casing.

Ihave ShO‘ﬂ« n two induction-chambers 5 and
two eduction-chambers 4; butit will be mani-
fest that the number of such chambers may
be varied without departing from the spirit
of myinvention. Forexample,the piston-cyl-
inder may only be provided with two parti-
tions 3, thus dividing the space between said
cylinder and the casing into two chambers 4
and 5.

Having descr 1bed my invention,
claim 1s—

1. In a double-acting cylinder-pump, the

What I

between the bottom of the cage 29 and the | combmatlon with the plStOll cylinder and the
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outer. casmg, smd cylmdel bemw pmwded [ edq'togethel and. remo'vabllyzﬁtted' one above

‘with radial partitions dividing the casinginto
induection and eduetion chambels transverse
partitions closing the opposite ends of sald
chambers and leldlIlﬂ' the upper and lower
- ends. of said. chambers respectively. into aux-
- iliary eduection and induction chambers, an

- imperforate transverse partition in the lower
- portion of the piston- -cylinder, an apertured

IO
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pa,rtltmn arranged abovetheim perforate par-
tition, a eheek-valve disposed in the lower

end of the piston-cylinder and arranged to

. close its lower end, a check-valve arranwed to-
- -seat on and close the apertured pmtltwn a

piston in the piston-eylinder, ports connecting

the auxiliary induction-chambers with the_'
~ piston-cylinder between said transverse par-
titions, ports connecting the lower end of the
_piston- cylmder with the induction-chambers,
ports connecting the latter with the plStOIl--_

cylinder above the piston, ports connecting
the piston-cylinder below the piston with the

lower ends of the eduction-chambers, and up- |
wardly-opening check-valves controlling the
discharge from the upper ends of the plston-_.
eylmdm and eduction - chambers, substan-" |
‘tially as described. .
2. In a double-acting cyllnder pmnp, the:

o combination with the piston-cylinder and the

| 30

outer casing, said cylinder being interiorly

provided with longitudinal mdml partitions
. dividing the casing into induction and edue-

tion chambers, transverse partitions closing

' - the opposite ends of said chambers and leld-

35

ing the upper and lower ends of said cham-
-_ _bers respectively into auxiliary eduction and

. Induction chambers, two valve-cages connect-

_:40

ed together and removably fitted one above

 the other in the lower end of the piston-cyl-

inder, the upper end of the lower cage being
closed and the lower end of the upper cage

' havmﬂ' a valve-opening, a bail secured to the
- upper end of the upper cage, reciprocating
_check valves arranged in sa,ld cages, a piston

in the piston- cylmdel ports connectmﬂ' the

‘auxiliaryinduection- chambels with the plston-

- ¢ylinder above the ‘closed end of the lower

5

cage, ports connecting the piston-cylinder be-

* low said closed end of the cage with the in-
duction-chambers, ports eonnectmﬂ‘ the latter

with the piston-eylinder above the piston,

 ports. connecting the piston-cylinder above
- the valve-opening in the upper cage with the
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eduction-chambers, and upwar dly opening
check-valves controllmo the discharge from
the upperendsof the plStOIl cylinder and edu c-

.131011 chambers, substantially as deseribed.
3. In a double- acting cylinder-pump, the-
"‘combmatwn with the plston -¢cylinder and the

outer casing, said cylinder being exteriorly
provided with longitudinal 1&(11&1 partitions

dividing the casing into induction and edue-,

~ tion chambers, transverse partitions closing

the opposite ends of said chambers and di-
viding the upper and lower ends of said cham-
bers respeetwely into auxiliary eduction and

111duct10n chambels, two Valve -cages connect- |

-

the other in the lower end of the piston-cyl--
inder, the upper end of the lower cage being

elosed and the lower end of the upper cage
having a valve- -opening, & bail secured to the

‘upper “end of the upper cage, centrally-perfo-
rated spool-shaped check-valves arranged in
-said cages, guide-rods fixed in the cages and

passing through said valves, a plston in. the

piston- cylmdel ports connecting the auxil-

lary 1nduct1011-cha,mbels with the piston-cyl-
inder above the closed end of the lower cage,
ports eonnecting the piston-eylinder below

chambers, ports eonnectmﬂ* the latter with

tlon-chambers and upwardl} -opening check-

- 4. In a double-acting CYIlIldBl*-]_)llmp, the
combmatwn with the plston-cylmdel and-the

outer casing, said cylinder being provided

with longitudinal radial p&ltltIOIlS dividing

“the.casing intoinduction and eduction cham-
‘bers, transverse partitions closing the opp
site ends-of said chambers and: leldlnﬂ‘ the .
upper and lower ends of said ehambers re-

0-
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‘said closed end of the cage with theinduection-

the p1ston cylinder above the piston, ports
_eonnectmﬂ' the piston - CVIIIIdBI above the
valve-openingin the uppercage with the edue-

valves contr ollmg the discharge from the up-
per ends of the plston-cyhndel and eduction-
'_(.,ha,rnbers, substantially as described.
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spectively into auxiliary eduction and indue-

tion chambers, an imperforate transverse par-

tition in the lower portion of the piston- -Cy 1-
‘inder, an apertured partition above the im-
.perforate partition, a check -valve arranged
‘in the lower end of the piston-cylinder and
arranged to close its lower end, a check-valve
ar mnged to seat on and close ‘the apertured
‘partition, a piston in the piston - cylinder,

ports connecting the auxiliary induection-

~chambers with the piston -cylinder between

sald transverse partitions, ports connecting
the lower end of the piston-eylinder with the

- induetion-chambers, ports connecting the up-

per ends of the latter with the. plston—cylm-
der, ports connecting the piston - cylinder
with the eduction-chambers below the piston,

a cage removably inserted in the upper end

of the piston- eyhnder ports connecting the

latter with the eduction-chambers, ports ¢on-

‘necting the upper end of the plStOIl -cylinder
| beneath the cage therein with the auxiliary

eduction- chambem and two valves loosely ar-

ranged on the piston-rod, one of said valves
.bemﬂ* arranged to control the flow of water
.through the port beneath the bottom of the
‘cage in the upper end of the piston-cylinder
: and the other valve being arranged to seat on

and close the upper end of said piston- cylin-
der, substantially as described.

In testimony whereof I have her eunto set -

my ha,nd in p1esenee of two subsellbmn' Wit-

nesses. |
IIENRY I3. AR\TOLD
Wltnesses
- ArLex C. SOUTHERN

SAM. W, HILm.
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