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To all whom w may concern. with the lower end of a pump-rod 12 which is
Be it knownthat I, Sinxey R. Braxcrarp, | designed for connection at its upper end with
a citizen of the United States, and a resident | the pump actuating mechanism. Said pis-
of Ottawa, in the county of Lasalle and State | ton 1s made hollow and 1s provided with a
5 of Illinois, have invented certain new and | seat 13 through which communication 1s had g0
useful Improvements in Pumps; and I do | from one side to the other of the piston. The -
hereby declare that the following is a full, I assage in the piston 1s closed by a suitable
clear, and exact descripuion thereof, refer- Form of valve 14 herein shown as consisting
ence being had to the accompanying draw- | of a ball-valve, which 1s inclosed 11 a cage 15

10 ings, and to the letters of reference marked | carried by the piston. The rod 12 is herem g5
thereon, which form a part of this specifica- | shown as connected with said cage.
tion. 16 designates a cyvlindric extension of the

This invention relates to improvements in | evlinder 10, 1t being of slightly greater diam-
pumps and refers more SpE‘_(‘ig(*ﬂ-ll}-" to that | eter than said eylinder 10.  The cylinder and

15 class of pumps provided with an auxiliary | extension are connected by means of & tubu- 70
cylinder secured to and movable with the { lar connecting piece 17 of special form which
single acting lift piston of the pump and | is joined to the cylmder and extension by
operating in connection with a fixed piston | screw-threaded fittings 18 and 19 respec-
to produce a flow of liquid during the down- | tively. The said coupling 17 1s provided,

20 stroke of the pump piston and thereby in- | radially outside of its bore, with passages 20 75
crease the capacity of the pump. which afford communication between the

Among the objects of my invention is to | eylinder 10 and extension 16 when the cen-
improve the construction and operation | tral passage of said connection is elosed, as
of pumps of this type and to provide a con- | willmore JE;ﬂl}" appear heremmafter. The con-

25 struction wherein the pumping mechanism | nection is provided at one side with a thick- 8o
may be lifted from the pump cylinder with- | ened wall 21 having a port 22 through which
out removing the cylinder. Said improve- | communication is afforded between the outer
ments are herein shown as applied to a pump | and inner side ot the ¢ylinder, said port open-
desitned more specifically for deep well { ing into an annular groove 23 formed 1n the

30 pumping such, for instance, as pumping o1l | inner wall of the Hitting. 85

om oil wells, and the improvements are 24 designates, a.sa.uﬁmle,nhnl]{m-*expansi—
capable of demonstrating their more su- | ble seat within said connection, coniposed of
perior advantages in this capacity. a plarality of segments 25 that are hinged at
In the drawings:—Figure 1 is an axial sec-| their lower ends in the upper end of the fitting

35 tion of the pump cylinder and its extension, | 19 and are designed by spring pressure to 90
showing in elevation the pumping mech- | rest against cach other to form an upwardly
anism. Fig. 2 is a view partly in side cleva- | facing supporting seat, but are eapable of be-
tion and partly in seetion of the pump piston, | ingspread apart to enlarge theopening therem
the plunger-barrel and the slotted tube con- | to permit parts to pass therethrough as will

40 pecting the same. Fig. 3 is an axial section | hereinafter appear. The hinge connections 956
of the connection or coupling for connecting | for sald segments comprise lugs 26 thereon
the eylinder with the extension.  Fig. 4 is a | entering suituble recesses in the fitting 19 and
cross-section, taken on line 4—-4 of Fie, 3. | hinged thereto by means of pins 27, Springs
Fig. 5 is an axial section of the stationary | 28 attached to the outer faces of the segments

45 piston, its rod and holder, showing aiso a por- { and bearing agatnst the eylindrie innee wall of 100
tion of the slotted tube extending through | the coupling hold the segments normaily in-
said holder. Fig, 615 a side elevation of the | wardly toward each other,
stationary piston holder and parts imunedi- ;30 designates the hollow stand-valve, ot or-
ntely associgted therewith.  Fig. 7 ix o [ dinary type, loeated at the fower end of the

50 cross-section, tuken on line 7--7 of Fig. 5. | extension evlinder 16 m a htting 31, said 105
Figa, 8 and 9 are cross-sections, {aken on l valve comprisiag the usual ensing that has

lines 88 and 9—49, vespeetively, of Fip, 1. | serew-threaded engagement with said {itting
As shown in the deawings, 10 designates | and a ball-closarg 32 controlling the opetinngs
the evlinder or barrel of a puimp, and 11 the §insad ensing, .
l o3 desirnates s ot ted fube st ached ot ats 110

3 usual reciproeating piston therein, connect ed
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“sion 16 in unison

‘upper end to the piston 11 and extendin

downwardly therefrom and rigidly connectec
to and communicating with a plunger-barrel
34 that is movable up and down in the exten-
: vith said piStUﬂ 11.
35 designates a stationary piston within
the plunger barrel 34. It is mounted on the

Jower end of a hollow stationary piston-rod

cr

0

{1}

15

16

17

)0

30

b

after termed a piston-ho

36 that is fixed relatively to the eylinder ex-
tension 16. As herein shown, said station-
ary piston 35 is carried bf what is herein-

der 38 that fits
closely within the central bore of the connec-
tion 21 and is detachably locked therein.
The said piston-holder fits closely within said
connection so as to separate the cylinder
from the cylinder extension through the cen-
tral bore of said connection  Suitable pack-
ing 39 surrounds said stationary piston-
hnfﬁdﬁl' above and below the annular recess 23
in the connection 21, The holder 38 is
formed with a central passage 40 that com-
municates with and is disposed. in axial ex-
tension of the bore of the hollow, stationary
piston-rod 36. The said holder i1s shown as
made of cast-metal and the hollow station-
ary piston-rod is attached thereto by a coup-
ling 41. The upper end of the central pas-
sage 40 of sald holder communicates with one
or more laterally directed ports 42 located
between the packing rings 39, 39, and said
ports discharge into the annular recess 23
through which they communicate with the
port 22. The slotted tube 33 is encircled by

the piston holder 38, through which latter

seid tube works freely up and down without
packing. The slot in said tube is made of a
width to pass over the sohd part of the

holder in which is formed the port 42, where-

by said tube may work freely within the hol-
low holder, while at the same time inclosing
sald stationary piston rod and permitting
communication between said hollow piston
rod and the port 22 of the connection 17.
The said piston holder rests at its lower end
on the upper end of the expansible seat 24.

‘Thus the expansible seat predetermines the
Jlowermost position of the holder and the sta-

tionary piston carried thereby. Said sta-
tionary piston holder and the parts carried
thereby are held from rising by means of a
swinging, spring - pressed locking pawl 44
that 1s pivoted to the stationary piston
holder and is adapted, under the influence of
b spring 45, to spring out into engagement
with a ﬁnwnwuml v facing shoulder 46 in the
connectlion when the holder is lowered in
place,

~In order to insert the slotted tube 33
through the stationary piston holder, and at

the same thne insert the stationary piston

nnd its rod in the plunger barrel 34 and the
slotted tube 33, the stationary holder is dis-
connected from the piston rod' 36 at the roup-
ling 41 and the stotted tube is disconneeted

l
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at its upper end from the piston 11, and at
1ts lower end is disconnected from the plun-
ger burrel 34.  The stationary piston holder
13 then nserted over the upper end of the
slotted tube and down to the lower end there-
of, the locking pawl 45 passing through the
slot of sald tube, which slot opens to the
extreme upper end of the tube. The piston
holder is thereafter attached to the station-
ary piston rod 36 at the coupling 41, the
stationary piston and its rod is inserted into
the plunger barrel and the slotted tube is
connected with the plunger barrel 34 at its
lower end and with the piston 11 at its upper
end. The said mechanism is now ready to be

| inserted in place in the cvlinder and cylinder

i
!
1

J

extension.

In installing the pump the lower end of the
extension 16 is connected by means of the
coupling shown at said lower end with the
usual perforated tube or screen and such an-
chor tubing as mayv be desired. Suflicient
tubing 1s then attached to the upper end of
the barrel 10 to lower 1t into the well to the
depth desired. If the standing valve has not
already been inserted, it is placed in the
usual manner, as by means of a rod inserted
through the tubing, into the evlinder and its
extension. When it arrives at the expan-
sible seat 24 as it 1s being lowered the conical
advance end thereof spreads the segments of
sald seat, thus perniitting the valve to pass
and to be inserted into place. The interior
mechanism, comprising a plunger barrel, the
stationary piston therein, the stationary pis-
ton-holder, the piston 11, and its slotted tube
connecting the piston 11 and plunger barrel,
are then inserted in place by means of the
usual pump rod.  As this mechanism enters
the upper end of the coupling 17 the lower
tapered closed end of the plunger barrel 34
opens the expansihle seat 24 which permits
the plunger barrel to pass through the device.
Thereafter the segments of the seat close
around said plunger-barrel as it moves down-
wardly therethrough and around the de-
scending slotted tube 33, until said parts are
arrested by engagement of the expansible
seat with the lower end of said stationary
piston holder.  When the stationary piston-
holder enters the barrel or evlinder 10, the
close fit of the packing 39 therein requires
force to press the holder through said cvlin-
der,  The holder thus remains stafionary
until the descending piston 11 strikes the
sanie. Thereafter the weight of the pump-
ing rod above forces the piston - holder
through the barrel 10 and the conneetion 17
until the soid stationary piston-holder rests
an the seat 24, By reason of the square or
nbrupt lower end of the piston-holder, said
sent 15 not expanded but arvests said holder
tnd sapports it in this position.  During the
passace of the holder through the conneetion,
the docking-pawl 45 hns been pressed in-
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Wardly, but when said holder reaches the
seat the pawl springs outwardly under the
shoulder 46 in the connection, whereby said
piston holder is held, not onhf from descent
but from rising. The pump—rod 1s then con-
nected with the pump actuating mechanism

- above and the pump i1sready for action. The

20

30

40

45

OO

11 to the upper side of said piston.

piston 11, when thus inserted 1n the barrel,
is at the downward limit of its down-stroke,
and when the pump 1s started, the said piston
and the plunger barrel 34 are raised upward-
ly to the upward limit of their stroke.
stationary piston 35 remains stationary in
the plunger barrel 34 and on the first up-

stroke of the plunger barrel, fluid or air con-

tained in the lower end of the plunger barrel
passes upwardly and outwardly through the
hollow stationary piston and its rod to and
through the port 22 of the connection 17.
During such up-stroke of the piston the
lowering of the pressure in the cylinder and
its extension permits the standing-valve to
open and liquid enters the said cylinder and
extension.
of the parts the liquid between the piston-
holder 38 and the piston 11 passes, in the
ordinary manner, through the valved piston
At the
same time the fluid in the extension cylinder
16 is displaced by the descent of the plunger
barrel 34 and, inasmuch as no other avenue

of escape for said fluid is provided, said fluid-

passes upwardly through the b}r—passes 20,
through the slotted plston—rod 33, and the
valved piston 11, to the upper side of the
latter piston and the effect of such down-
stroke is to produce an upward flow of the
liquid and 1ts discharge from the pump out-
let equal to the ua,ntlty of iquid displaced
by the descent of the plunger barrel. During
such down-stroke of the plunger-barrel, the
interior of the plunger - barrel below the
stationary piston fills with air or with fluid
through the ports 22 and 42 and the hollow
piston-rod 36, thereby avoiding the forma-
tion of a vacuum in said plunger barrel below
sald stationary piston. If the cylinder and
its extension be submerged in the hquid up

to the level of the port 22, said plunger ba,rre]
will be filled with hquid,; ‘otherwise 1t will be
filled with air. In cases where no provision

be made for thé admission of air or hiquid to

the plunger barrel below the stationary pis-

piston, the vacuum produced between the
plston 35 and the lower end of the plunger

barrel 34 may be overcome by adding weight

to the pump rod or by the exertion of addi-
tional power on the down strokenf the piston.

It will thus be observed that during the
down-stroke of the piston 11, liquid is trans-
ferred from the lower to the upp er side of said
piston in the usual manner of a single acting
lift-pump and that during the succeeding

65 up-stroke thereof, said piston operates to

The |

On the succeeding down-stroke -

ton 35 on the down stroke of the movable |

L]

1

|
|
i
i

3

lift the column of liquid above the same and
discharge the liquid therefrom in accordance
with the displacement represented by the
travel of the piston.
usual action of the piston 11 an auxiliary
flow of liquid is produced during the down-
stroke of the pump corresponding to the dis-
placement effected by the descending plun-
ger barrel 34, such auxiliary flow passing
upwaraly thmuﬂ'h the by-passes 20, and
through the valved piston 11 to the outlet
Ofl spout of the pump. The passages through

&
lower end of the cylinder extension are made
larger than valves of ordinary Lift-pumps to

“accommodate the increase flow of liquid.

The interior mechanism of the pump ar-
ranged as described may be completely with-
drawn from the upper end of the pump cyl-
inder and extension without the necessity of
withdrawing or disturbing the cylinder and
the tubing above the same, the said eylinder
being open at its upper end and made of a
diameter to permit the withdrawal of the
pump mechanism. Such withdrawal of the
parts 1s eflected by upward pull on the pump
rod 12, the parts attached thereto necessarily
following. As the mechanism 1s raised, the
holder 38 remains stationary until the lower

wall of the slot at the lower end of the tube
33 strikes the locking pawl 45.
the inclined lower face of said pawl engages
S&id lower slot wall and 1t 1s caused to swing

Thereupon

inwardly past the shoulder 46 of the holder
to disengage the same, whereupon the parts
of the mechanism are free to be lifted from
the cylinder as will be obvious. The ar-
rangement whereby said parts may be lifted
from the cylinder without removing the lat-
ter 1s of considerable importance, inasmuch
as it greatly decreases the work required to
repair or replace said parts of the mechanism

or to repair or replace the standing-valve at

the lower end of the cylinder extension.
The barrel of the pump, while shown as

‘made of two parts connected by the coupling

17 may, In some' Instances, be structurally
regarded as a single ]JlStOIl barrel havmg
means for fastening therein the stationary
piston-holder in such manner that the pump-
ing mechanism, ncluding the stationary
piston, may be removed from the cylinder.
I do not W15h to be limited to this, or other
structural details except as hereinafter made
the subject of specific claims.

I claim as my invention:—

1. In a pump, the combination with the
pump barrel provided with a valve at its
lower end, of a valved piston reciprocating
in the upper end of the barrel, a plunger bar-
rel reciprocating in the lower end thereof and
connected to and movable with the piston, a
stationary piston in said plunger barrel, and
means for removably locking said stationary
piston 1n place. |

In addition to this

piston 11 and the standing-valve at the

70
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 and a stationary piston removably fixed in

10

- 2. In a pump, the combination with the

pump barrel provided with a valve at its
lower end, of a valved piston reciprocating

in the upper end of the barrel, a plunger bar-

rel reciprocating in the lower end thereof and-

connected to and movable with the piston,

said plunger barrel, said barrel being con-
structed to permit withdrawal of the pump-
ing mechanism upwardly through the upper

- end thereof.

1o

20

29

- tionary piston within said plunger barrel, a
holder within the pump barrel which carries |
the stationary piston, means for releasably

30 locking said piston holder within the barrel,

3. In a pump, the combination with the
pump barrel provided at its lower end with a
viston reeiprocating in the
upper end of the barrel, a plunger barrel re-

valve, of a valved pis

ciprocating in the lower end thereof, a sta-

tionary piston within said plunger barrel; a:
rod connecting the reciprocating piston with
sald plunger barrel; and a holder within the |
pump barrel carrying said stationary piston
‘through which holder said rod reciprocates.

4. In a pump, the combination with the

pump barrel provided at its lower end with-

a valve, of a valved piston reciprocating in

the upper end of the barrel, a plunger barrel -

reciprocating in the lower end thereof, a sta-

~and a rod conneecting said reciprocating pis-

- ton with the

'_35

40

00

to be withdrawn upwardly through the up-
per end thereof. i

5. In a pump, the combination with the
pump barrel provided atits lower end with a

valve, of a valved piston reciprocating in the

upper end of said barrel, a plunger barrel re--

ciprocating in the lower end thereof, a rod
connecting the reciprocating piston with

sald plunger barrel, a -stationary piston in |
the plunger barrel, and a holder carrying said

stationary piston, through which said rod

slides, said piston holder dividing the pump
barrel into upper and lower parts, and a by-
pass connecting said parts around the piston
~ holder. “

6. A pump comprising a barrel made of an

upper cylinder and a lower cylinder exten-
sion connected by a hollow coupling, a valve

at the lower end of said cylinder extension

99

- hng and carrying said stationary piston, and
~a tube attached rigidly at its ends to said
‘reciprocating piston and plunger barrel and.
sliding through said piston holder.

60

65

a reciprocating valved piston in the cylinder,
a plunger barrel reciprocating in said exten-
sion, a stationary piston in said plunger bar-

rel, a holder releasably locked in said coup-

- 7. A pump comprising a barrel made of an

upper cylinder and a lower cylinder exten-
‘sion connected by a hollow coupling, a valve

- |

_ plunger barrel and sliding
through said holder, the cylinder being con-
structed -to permit the pumping mechanism |

876,618

reciprocating valved piston in the cylinder, a

plunger' barrel reciprocating in said exten-
sion; a stationary piston in said plunger bar-
rel, a holder releasably locked in said coup-

Iing and carrying said stationary. piston, a

tube or rod attached rigidly at its ends to

said reciprocating piston and plunger barrel
-and shiding through said piston holder, and a

by-pass in said coupling or connection con-

necting the evlinder with the cylinder ex-
tension. -

8. A pump.. comprising a barrel composed

of an upper cylinder and a cylinder exten-
“sion connected by a hollow coupling, a valve
at the lower end of said eylinder extension a

valved piston reciprocating in the cylinder, a
reciprocating plunger barrel in the eyhinder
extension, a stationary piston in said plun-
oer barrel, a piston holder in said coupling
carrying sald stationary piston, a tube or
rod extending between and rigidly connect-

ing the said reciprocating piston and: plun-
ger barrel, and shding through said piston
holder, an:expansible seat in the coupling
for supporting said piston holder, and a re-
leasable lock in said coupling for preventing

said piston holder from rising. |

9. A pump comprising a barrel composed

of an upper cylinder-and a lower cylinder ex-
tension connected by a hollow coupling, a
valve at the lower end of said cylinder ex-
tension a valved piston reciprocating in said
upper cylinder, a plunger barrel reciprocat-

ing 1n the cylinder extension, a tubular sta-

tionary piston i1n said plunger barrel pro-

vided with a hollow rod, a holder releasably

locked in said coupling to which said rod is
Hixed, and a rod or tube connecting said re-
ciprocating piston and plunger barrel and
shding 1n said holder, said holder and the

couphng being provided with registering

hollow piston to the interior of the plunger
below said piston. |

10. A pump comprising a barrel composed
of an upper cylinder and a lower cylinder ex-
tension connected by a hollow coupling, a
valve at the lower end of said cylinder ex-
tension a valved piston reciprocating in said
upper cylinder, a plungerbarrel reciprocating
in the cylinder extension, a slotted tube con-
necting sald .piston and plunger barrel, a sta-
tionary piston in said plunger barrel, a holder
1in the coupling to which the rod of the station-

arypiston isfixed and through which the hol-
lowslotted tube slides, an expansible seat in
the coupling on whieh the holder rests,and a
spring pawl carried by the holder and pro-

jecting through the slot of said tube for en-

‘gagement with a downwardly facing shoul-

-

der in said holder.
11. In a pump, the combination with the

pump: barrel provided with a valve at its

70.

75

30

85

90

95

100

105

ports which communicate with the hollow
rod of the stationary piston and through the

110

115

120

125

at the lower end of said cylinder extension a | lower end, of a valved piston reciprocating in 130
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the upper end of the barrel/a plunger barre] | ton, a stationary piston in said lunger bar-
reciprocating in the lower end thereof and | rel, an means for removably locking sai
connected to and movable with the piston, a stationary piston in place, saiil pump barrel
stationary piston in said plunger barrel, - being open at its upper end and of & diame-

5 means for removably locking said stationary | ter to permit the piston and plunger barrel 29
piston in place, and means actuated by force | to be remove upwardly from the barrel.
exerted to withdraw the pumping mechan- ! Ip testimony, that I ¢laim the foregoing as
1sm from the barrs! to relesce said locking | my invention” | affix my signature in the

- Ieans. - Presence of two witnesses, this 3 day of De-
10 12 %1 & pump, Cil;hg can}nlbinatiacin with a | cember A, D. 1906,
dmp barrel provided with a valve at jts J Ty T
ower end, of I; valved piston reciprocating | SIDNEY R. BLANCHARD.
In the upper end of the barrel, a plunger bar. i Witnesses:
rel reciprocating in the lower end thereof ;- A. C. MANTELL,
15 and connected to and movable with the pis- M. O’Brign.
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