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To all whom i may concern:

Be a1t known that I, Epwin W, Crarx, a
cago, in the copnty of Gook and Stite of.
Hlinots, havey invented a certain new and

useful Improvement in P amps, of which the, |

following is a specification. "

My invention relates to .
_ acdapted for deep wells, particu-
larly those where a well casing is employed. -
In 1ts most advantageous form, my pump is

to tllustrate the invention., e |
The general ob; ect of the imvention is to-
1 shall be durable, simple
11 construetion and efficient in action.
Some of the specific objects ‘of ‘the inven-
tion whe: first, to provide a pump of this
general chavacter in which the flow: will:be:
contimuous

operating Hy foree the liquid
1stead of depending upon atmospheric pres-

sure as i the ease of a p wnp acting upon -
the vacmiun principle: thj v, to provide a-
counstruection such that the geting parts may-
be withdraswn by, merely 1 '

rod without removing the evlinder from the

~well casing; fourth, to brovide a construction |
1t which the stationary partswithin the ¢yl-

inder may he seated by merely lowerin o
them after the cyhinder is in position in the ._
well; and fifth, to provide cevtain details of

- coustitiction hereinafter more full y specified.
| objects by the ‘mechanism |

L obtain wmy .
thiustrated in the accompanyi ng drawings, in
which: 77 T e

Kigure 1 is'a central vertical ‘section of a’

pup émbodying my invention and shown

i position ina well easing.
and 0 are trans
respieetively on the libes O—2, 83, 44,
H—3 and G+=6 of Pig. 1. IS
Csunidar numerals refer to similar parts
throughout the several views. . |

i wr T I R

_ seetion and ex-
tends friom top to-bottom of the wel . With- :;
in the well vasing are ‘the upper and low el
cyiinders 2 antd’ 8 which are coninected
togéther

‘the pipe 5 through “which
the Nquid s pimped to the top of the wel I
Fhe lower eylinder §wernimates at the hot-

0 o . - )
vy, p; |:"-"'; :'_ --I._ih:ily.j:.n.,r‘wﬁ.*lb;r_'_: |_|-_ '-'-.| o "‘I;!'.'F" -

e

pumps and is- _ , heck v
“valve is preferably a ball

£ - vice. In order that the
double acting, and T have selected this form |

us; second, to provide a pump in-|
which ‘the operation shall be. positive, the

- parts. operating to actus ‘tioned is provided

raisitig the pump |

serewing into the part 11 to form a

14 for preventin

verse sectional views taken'| and carries

spirlt of the inven tion, -
: . - . | 1s advantagéous, the yu _ msist- -
the parts of the pump proper are con- 'ing .of a plurality ‘of metallic disks 18, 18

tamed  within the well ‘easing 1 which is |
Cusually  cirveilar in eross

ot the upper plunger to

| tom in the bottom coupling ¢ which 1s aper-
tured to permit liquid to pass up through it.

citizen of the United States, residing at Chi- | Said bottom coupling is provided with a

check valve, for preventing the downward

86

passage of liquid through it, and in the pre-

ferred construction said check consists ofa

vertically apertured seat. 7 adapted to €0~

operate with the check valve 8. ‘Said checls.
. and 1s held captive
by means of a cage. H o

65
other suitable de.
valve geat 7 may

come to a bearing automatically and there-

atter ‘be firmly held 1n position, it and the
‘bottom  coupling

) > 6 are correspondingly
tapered to fit each other as shown,

that it.and the
means of the correspondingly ,thi‘?ﬁl‘fi-ﬂ%d; part
24 ‘heremafter mentioned,”™ =~ T 7

inside thereof. t
tlll-‘E:S sal1d f-(}GH}[}llﬂg ﬁ.T]._ﬂ_S an .;:111_11[[_]_'&1-,".

pered valve seat which in the present in-

being vertically apertured

for the check valve 18.
shown, the part 11

~An the design.

g valve 13 from Tising 1
‘great a digtance from its. seat.
- T'he parts 12, 18 and 14 are

ertured 1n a vertical

too.

cenfrally ap-
| direction to veceive the 9
“center pipe 15 which 18 vertically movable B
' ‘the upper and lower plungers,

dingly 70
_ _ The cage .

9 18 screw threaded near the top in order

| the valve seat and valve m ay be
withdrawn from the well when desired b

‘75

- 'The ‘Intermediste coupling 4 above men-.
with lateral apertures 92 ...
through which the liquid may pass from G
‘the -outside of the cylinders 2 and 3 to the 80
_At a point above said aper, .
. ' tapered
Surface 10 which converges downwardly and . -
forms a seat for the correspondingly ta-
85
stance is formed of two Pparts 11 and 12, the.
part 11 having the taper ‘and the part 12 -
' and threaded for
support
degion. 80
18 provided with an arch

Although the construction of these. plungers

muy be altered withont departing from the
the form illus trated
pper plunger consist-

A valve 20 is adapted to seat upon the top

‘passing downward throngh it. Said valve

1s-cupable of rising a limited distance off its

100’

-Bcrewing onto the upper portion of the cen-
‘ter pipe 15 and carrying betw een them avash-
ersor cup leathers 19. The parts, 18 and. 19
‘are vertically apertured at points outsideiof.
. ) | the pipe 15 to permit upward flow of Hauid, .-
by the intermediate couplin gt
The upper ¢ylinder is attached: to-and com- |
municates Avith

5o

prevent liquid from

:seat when the liquid presses upward upon it



=

16

from benéath, as indicated in dotted lines,
Fig. 1. The upward movement of the check
valve 20 is limited by means of the stop or

collar 21 which screws upon the center pipe

15 although any other suitable means may
be employed. By preference a sleeve 99 is
screwed onto pipe 15 between the collar 21
and upper section 18 of the upper plunger
and thus constitutes a distance piece ‘for
helding the parts 18 and 21 in relative pOosi-

- tion and serves as a’' guide for the check
- valve 20. - |

The lower plunger in its preferred form

_consists of a vertically apertured valve seat

24 having an inner flange 25 near the bottom
adapted to supp

ort the disk 26 and washers
or cup leathers 27. Said disk and washers
are held down by means of a part 28 which

_screws onto the upper part of the valve seat

20

and down within
28 connects at the. top. with the bottom of

24 and serves to reciprocate the latter up
the cylinder 8. Said part

- the center pipe 15 and is secured thereto

&%

-~ 30 captive so.that the latter will seat upon

- the valve seat 24 and prevent downward
Dbassage of liquid. It will be noted that in

‘this preferreg ‘

to 80 inclusively constitute a combined

- 30

. preferably

by screw -threads and a
Part 28 is imperforate at the sides so that
liguid - cannot escape except through the
pipe 15. It is'so formed as to hold the ball

form the parts numbered 924

~lower plunger and check valve operating in

35

10

£5
. upper plunger.

the cylinder beneath the stationary check
valves, 11,-12 and 13. Part 24 is threaded
at 1ts lower end to engage the threaded up-

~per portion of the part 9, so that all of the

loose or removable parts may be withdrawn
trom the cylinder through the agency of the
piston rod '15.

~ Pipe 15 is attached to and cémmunicates
with the lower end of a pipe 82 which is
- laterall

liquid from the inside of said pipe out into

apertured to permit the escape of

the discharge pipe 5 at a point above the

- secured to and to be vertically ‘reciprocated

by the pump rod (not shown) which ex-
tends upward to the top of the well and

connects to the source of power.

- In operation, when the parts are in their

- ob

lowermost position the valves 8, 13; 20 and
80 will be down upon their respective seats.

‘As soon as the pipe 32 and parts connected

thereto commence to rise, the weight of the

- hiquid outside in the well casing, assisted

60

30

by the suction of the lower plunger eauses

the valve 8 to rise and admit liquid into the
lower cylinder beneath the lower plunger:

at the same time the weight of liquid and.

suction. of the upper p unger. cause  the
valve 18 to rise and admit liquid into: the

uy per cylinder 2 beneath the upper plunger,

uhe hiquid entering through the apertures 9=
and the vertically apertured part 12. Thus

pin 29.

from by the check

2 ) to the top
Pipe 32 is adapted to. be

067,498

the upper and lower cylinders are both filled
with liquid beneath the respective plungers.
During the upward movement of. the parts
the valves 20 and 30 remain seated and hence

the liquid is caused to be lifted oy
“pumped” upwardly in the discharge
pipe b. -

As soon as the parts have reached their
highest position and commenced to descend,
the valves 8 and 18 will become seated and
prevent the downward escape of liquid from
the upper and lower cylinders. The liquid
confined above the bottom check valve 8 and
center check valve 13 causes the valves 30
and 20 respectively to rise from their seats
and permit the
through the lower and upper plungers re-
spectively. The downwarc{) movement of the
upper plunger produces no effect upon the
level of the water in the discharge pipe 5,
but the downward movement of the lower
plunger causes the liquid confined beneath it
to be forced upward through the valve seat
24, center pipe 15 and outward through the
lateral apertures in the pipe 32. This quan-
tity of liquid emerging from the pipe 32,
being added to the amount of liquid already
contained within the discharge pipe 5, and
prevented from escaping downward ‘there-
valve 13, causes an up-
ward flow of water in the discharge pipe 5.
Hence there is a pumping action upon both
the upward and downward stroke and the
pump 1s double acting. ' |

It will be understood that under the
ordinary practical conditions in pumping
water or oil from g well, the washers an
other frictional parts are subjected to great

wear and 1t becomes desirable to frequently
renew them.. In a pump of

my. construc-
tion the removal of the reciprocating parts
15 accomplished in a very simple manner,
for all that is necessary
pump rod and pipe 32 and raise the parts
of the well, the lower plunger
striking the seat of the center check valve 13
and lifting it from its tapered or conical sup-
bort 4. The mere lifting of the pump rod
therefore 1s all that is necessary to withdraw
both plungers and all of the valves and valve
seats except the bottom one, which may be
afterward removed by nieans of a suifable
tool as herein previously suggested. Con-
versely, the parts may be adjusted while

the cylinders remain at the bottom of: the

well by merely lowering them into place, the
weight of the parts causing the proper seat-
ing of the tapered members. Although re-
newals are-thus easily made'in a pump of my
construction such renewals need not be made
with such frequency as is required in a pump
where- the vacuum, principle is employed, in
part or in whole, and where leaky valves

would destroy the necessary vacuum. In

| my pump the action is positive and the liquid

upward passage of liquid
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{ers Patent, ig: . _ _ .
L In a pump, the combination of a evi-

. ton rod.

967,498 I g

15 at all times positively forced in the proper
direction, = ,. T

Although the upper and lower cylinder 2
and 3 and intermediate coupling 4 are here

shown and described s separable pieces,

~they may if desired be made in a single piece.

Iurthermore the upper and loy er plungers

may be constructed with a greater or less

“number of disks and washers than are illys-

trated. | ' - | |

It will be noted that in my pump there ig
an opening at the lower end of the cylinder
through the bottom check valve. As a re-

sult sand and grave] cannot collect here.
noted that in my Pump 1in case

It will be

either one.of the plungers shouid become out. |

of order the other will be permitted to op-

erate 1n the regular

| | manner, HHence the
pump will operate

to a Iimited extent even

1T one or the other of the plungers fails to

operate.

Having thus deseribed my invention, what
desire to secure by Let- .

Felaim as new, and

inder, two different plungers therein ar-
ranged one above .the “other, the upper

planger being of larger diameter than the
lower and the yu pper portion of the cylinder
“where the upper plunger is located being of
' portion -

greater diameter than .the lower |
where the Imvm*plunger 15 located, and slt-
able check valves associated  with said
plungers, one of Sﬂid.Valves'-.being'located
between said plungers and having
seat whereby it may be lifted from
by the lower plunger. -

h

1ts seat

2. In a pump, a cylinder which is of
at its upper portion than

larger diameter
at 1its lower portion, a taper valve seat at
the junction of the smaller and larger por-
tions of said cylinder, g piston rod, two
plungers secured to sald t
cated In the smaller and the other in the
larger portion of said. cylinder, and suit-
able check valves, one of ‘which 1s adapted

~to seat upon said taper valve seat whereby

it and said plungers may be withdrawn
from the cylinder by withdrawing said pis-

3. In a _
larger diameter at 1ts upper portion than
at its lower portion,

sald rod; one being lo-

larger portion of ga d cylinder, a check .Véll.ve

smaller

a taper | which is o

secured to said rod, one
rod, one being lo- a check valve carried by each |
| plungers, another check valve seated in

Ijumjp, a cyliri-dler,_ which is of |

a taper valve seat at
the junction of the smaller and larger por- |
tions of said cylinder, a pump rod, two

- plungers secured to

. | - Witnesses:
-cated in the smaller and the other in the |

valve beneath the “lowest plunger and - a
tourth check valve seated upon the afore-

said taper seat. _ o
4. Ina pump cylinder which is o1 larger

diameter at its upper portion than at its
685
larger portions

lower portion, a taper valve seat at the
junction of the smaller and

UpOII' 6&1(‘11 {}f E“ﬂid p11111gelj"$j ..3111(313].1@,1' Ch@ﬂk. R
60

of said cylinder, a pump rod, two plungers

secured to said rod, one being located in the _-
aller | portron
of each cylinder, a check valve upon eacly of

smaller and the other in the Iy Foer

sa1d plungers,

70
another check valve beneath

the lowest plunger and a Tourth cheek valve

being a Ia __
cylinder bencath sard taper valve seat- for

“the purpose described. -

a lﬂtei‘al"opening- m the side of the:

~seated upon the aforesaid taper seat, there - )

5. In a pump, in combination, a cylinder

which is of larger diameter at its upper
portion than at its lower portion, a taper
valve seat at the Junction. of the larger and

piston rod, two plungers

portions of the cyhinder, a hollow
secured to said

80

rod, one in the larger and one in the smaller.
portion of said cylinder, a check valve car-

ried Dby each of said plungers, another check

valve seated in said taper seat, a taper seat

| in the smaller portion of the eylinder be-

neath the lower plunger, and a bottom checl

valve in the last mentioned seat, said lower:
90

plunger being adapted to serew onto said

bottom check valve for withdrawing it.

6. In a Fump, n combination, a ceyvlinder

tion than at its lower portion, a taper valve
seat. at the junction of the lirger and

one in the smaller portion of said cyhinder,

said taper seat, tdper seat in the smaller

portion of the cylinder beneath the lower
valve 1n the
last mentioned seat, said lower plunger being

plunger, and a bottom check

adapted to screw onto sald bottom check
valve for withdrawing it. - '

- In witness whereof, T have hereunto sub-
seribed my name in the presence of two
Witnesses. . - 5T T T

~ EDWIN W. CLARK.

~ Howarp M. Cox,
- C. J. Cumistorrzr,

larger diameter at its upper por-

190

of said.

105

956
smaller portions of the cylinder, sard ‘eylin-
der having openings in its side at sald
- Junction, a hollow piston rod, two plungers
in the larger and

110
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