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My invention relates to those types of tur-
bine pumps having a pump head situated at
the top of a well which is adapted to drive a
pump section placed near the bottom of a

§ well, the pump section being operated by

.means of a pump shaft which is connected to
the pump section and the pump head. Sur-
rounding the pump shaft is a shaft tubing
carrying bearings for journaling the pump
10 shaft. The lower end of the shaft tubing in
the ordinary pump is rigidly connected to
the upper end of the pump section and the
upper end thereof extends into the pump head
and has a nut screwed thereon, by means of
15 which tension may be applied to the shaft
tubing. The shaft tubing must be under
proper tension so that it will be kept straight
in order to properly support the pump shaft.
The tension is applied to the shaft tubing
20 by screwing the nut onto the upper end there-
of. It is practically impossible to determine
the amount of tension which is applied to the
shaft in this manner and it frequently occurs
that not enough tension is placed on the shaft
28 tubing; consequently the pump shaft is not
properly supported. The pump shaft will
therefore be crooked and excessively strained.
The amount of tension which should be placed
on the shaft tubing varies according to the
30 length of the pump. Pump installations of
the character to which my invention relates
vary from-twenty to five hundred feet in
length. It should be readily apparent that
in the present means of applying tension to
35 the shaft tubing there is no way of determin-
ing the amount of tension to which the shaft
tubing is subjected. Furthermore, the ten-
sion on the shaft tubing will vary with tem-
- perature changes. Consequently if the
proper amount of tension should be placed
on the pump shaft at one temperature when
- the temperature changes, the tension will
change proportionately.
It is an object of this invention to provide
a pump of the character mentioned in which
the shaft tubing will be automatically sub-
jected to the proper tension.
Other objects and advantages of my in-
vention will be apparent in the following de-
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scription which is taken in connection with
the drawings. :

Referring to the drawings,

Fig. 1 is a vertical section of the upper end
of a pump. :

Fig. 2 is a vertical section of the lower end
of the pump.

Fig. 3 is an enlarged fragmentary detail
of the automatic tension applying means of
the invention.

- Fig. 4 is a section taken on the line 4—4
of Fig. 2.

Fig. 5 is a fragmentary section showing an
alternative form of my invention.

Referring particularly to Figs. 1 and 2, 11 65
is a pump section which is situated near the
lower end of a well in which a well casing 12
is placed. The pump section 11 is secured to
the lower end of a column pipe 18 which ex-
tends upward to the surface of the ground
where it is secured to a flange 14 of a body
15 of a pump head 16. In the drawings the
pump section 11 is shown as comprising an
upper casting 18, an intermediate casting 19
and a lower casting 20. All pump sections
include upper and lower castings 18 and 20
and may include one or more intermediate -
castings 19 according to the depth of the
pump.and the amount of water which it is
to pump. The castings 18 and 19 provide im-
peller chambers 22 in which impellers 23 are
adapted to rotate. The impellers 28 are se-
cured to a pump shaft 25 which extends up-
ward through the column pipe 13, terminat-
ing at a point above the surface of the ground.
The upper end of the pump shaft 25 extends
through the pump head body 15 and has a
flexible coupling 27 attached to the upper
end thereof by means of which it is driven
by a motor 28. The flexible coupling 27 is
formed integral with a sleeve 29 which is
supported by a thrust bearing 30 carried
by the pump head 16. The thrust bearing 30
supports the weight of the pump shaft 25.
When the pump shaft is set into operation
by means of the motor 28 the impellers 23 are
rotated and water is drawn from the well
through the bottom member 20 and is forced
through passages 32 of the sections 18 and 19
into the interior of the column pipe 13 by 100
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means of which (he water is condneted to
the surface of the ground.

Surronnding the pump shaft 25 is a shaft
tubing 34. The upper end of the shaft tub-
ing 84 is threaded and a nut 35 is screwed
thereonto. The nut 35 is supported by a cup-
shaped portion 36 of the body 15. The lower
end of the shaft tubing 84 has a plunger 87
threadedly secured thereto as indicated at 38.
The rlunger 37 has an opening 40 formed
therethrough through which the pump shaft
25 extends and which serves as a bearing
therefor. . The lower end of the plunger 37
extends through an opening 41 formed in a
core 42 of the upper casting 18. The bottom
end of the plunger 37 extends into a chanber
43 provided by the core 42. The plunger 37
1s locked from rotation by a key 44 which is
shown in Fig. 2. Ixtending from the hody
of the plunger 37, as shown best in Fig. 8,
is an annular flange 45. The core 42 has a
downward extending cylindrical extension
46 which provides a cylindrical cavity 47 in
which the annular flange 45 rests. Secured
to the upper face of the flange 45 is a cup
leather 49. The cup leather 49 is held in place
by a metallic ring 50, the metallic ring 50 be-
ing secured in place by cap screws 5i. The
lower wall of the core 42, which lower wall
forms the upper wall of the adjacent impel-
ler chamber 22, is provided with a threaded
opening 53 through which the plunger 87
may be installed in place. The opening 53
is closed by a nut 54 which has a tubular ex-
tension 55 which surrounds the pump shaft
25, this tubular extension 55 engaging the
pump shaft 25 and serving as a journal there-
for. The upper part of the tubular extension
rests in an annular space 56 formed at the
lower end of the plunger 37. There isa space,
however, above the upper end of the tubular
extension 55 in the space 56 so as to permit
an axial movement of said tubular extension
in said space 56. ’

The upper part of the cylindrical cavity
47, as shown best in Fig. 2, is connected by
an opening 58 with the passage 32 of the up-
per casting 18. When the pump is in opera-
tion fluid may enter the upper part of the
cylindrical cavity 47 and the pressure there-
of will be exerted in a downward direction
against the annular flange 45 of the plunger
37. The magnitude of this pressure depends
upon the area of cross section of that por-
tion of the cylindrical cavity 47 which sur-
rounds the plunger 37; therefore, it will be
seen that this pressure may be varied by
changing the area of cross section of that
portion of the cylindrical cavity 47 which
surrounds the plunger 87, it being understood
that the other parts must be correspondingly
altered.

In view of the fact that some liquid will
probably leak around the cup leather 49, I

¢ provide the upper casting 18 with an opening
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60. This opening 60 is formed in a vane 61

which is connected Lo the core 42 and a shell
63 of the upper casting 18, This opéning
60 connects the chamber 43 with the exterior
of the pump section 11, This provides an
exit and prevents a pressure from heing built
up in the chamber 43; therefore, there will
be no danger of a pressure being huilt up
which will offset the pressure above the
flange 45, and thus place the plunger in a
state of cquilibrium which would result in no
tension on the shaft tubing 34. The plunger
37 is provided with an annular cavity 63
which is connected by an opening 64 to a pas-
sage 65 formed in the vane 61 and which con-
nects to the exterior of the pump section 11.
This arrangement is provided to allow the
escape of any liquid which would pass into
the opening 40 of the plunger 87,

From the foregoing description it will be
readily seen that my invention provides a
hydraulic means for automatically placing a
tension on the shaft tubing 34. This tension
will be uniform at all times regardless of
temperatures or any other extraneities. In
my invention it is possible to accurately con-
trol the amount of tension which is placed
on the shaft tubing 34. This is done by pro-
viding the cylindrical cavity 47 with a proper
area of cross section. In short pumps where
the tension required for the shaft tubing is
small, the area of cross section of the cylin-
drical cayity 47 may also be small, and deep
pumps where the tension must be greater the
area of cross section of the cavity 47 may be
greater.

In Fig. 5 I show an alternative form of my
invention. In this form of the invention the
plunger 37 is provided with the annular
flange 45, the lower end of the plunger resting
in the chamber 43. The difference in the two
forms is as follows. The form now being de-
scribed is not provided with a cylindrical
cavity 47 and the plunger 87 is not provided
with the cup leather 49 and the parts for se-
curing it in place. Instead of this construc-
tion a coil spring 70 is provided which is com-
pressed between the flange 45 and an upper
ring 71 which surrounds the plunger 37 and

engages an upper wall of the core 42, The

spring places a resilient pressure on the flange
45 and thus places the shaft tubing 84 under
tension. - This form of the invention is me-
chanical whereas the first form of the inven-
tion is hydraulic. It should be noted, how-
ever, that both forms of the invention are
automatic. |

I claim as my invention :

1. In a pump the combination of: a pump
head; a pump section suitably supported in
a well; an impeller in said pump section; a

“pump shaft operatively connecting said pump

head and said impeller; a shaft tubing sur-
rounding said pump shaft; means for holding
the upper end of said shaft tubing; and a
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plunger attached to the lower end of said
shaft tubing, said plunger being slidable in a

--chamber of said pump section, one face of
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said plunger communicating with a fluid pas-
sage of said pump section and the other face
of said plunger communicating with the ex-
terior of said pump section.

2. In a pump the combination of: a pump
head ; a pump section suitably supported in a
well; an impeller in said pump section; a
pump shaft operatively connecting said
pump head and said impeller; a shaft tubing
surrounding said pump shaft; means at said
pump head for holding the upper end of said
shaft tubing; means at said pump section
for placing a tension on said shaft tubing;
and means engaging said pump section for
preventing the rotation of said shaft tubing
relative to said pump section.

3. In a pump the combination of: a pump-

head; a pump section suitably supported in
a well; an impeller in said pump section; a
pump shaft operatively connecting said
pump head and said impeller; a shaft tub-
ing surrounding said pump shaft and sup-
ported by said pump head ; a plunger secured
to the lower end of said shaft tubing; walls
forming a cylindrical cavity in which said
plunger slides; walls forming a passage com-
municating between one face of said plung-
er and a fluid passage of said pump section;
and walls forming a passage communicating
between the other face of said plunger and
the exterior of said pump section. v

4. In a pump the combination of: a pump
head; a pump section suitably supported in
a well; an impeller in said pump section; a
pump shaft operatively connecting said pump
head and said impeller; a shaft tubing sur-
rounding said pump shaft; a nut threaded
to the upper end of said shaft tubing, said
nut engaging a portion of said pump head;
a plunger secured to the lower end of said
shaft tubing; an annular flange on said
plunger; walls forming a cylindrical cavity
in which said flange slides; walls forming a
passage communicating between one face of
said flange and a fluid passage of said pump
section; and walls forming a passage com-
municating between the other face of said
flange and the exterior of said pump section.

5. In a pump the combination of: a pump
head; a pump section suitably supported in
a well; an-impeller in said pump section; a
pump shaft operatively connecting said
pump head and said impeller; a shaft tubing
surrounding said pump shaft; means for
holding the upper end of said shaft tubing;
and a plunger attached to the lower end of
said shaft tubing, said plunger forming a
bearing for said shaft and being actuated
by fluid pressure in said pump to exert a
downward force on said shaft tubing.

6. In a pump, the combination of: a pump
section ; a column pipe supporting said pump
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section; a shaft tubing secured in stationary
relationship with said column pipe at one
end thereof; and means operated by the fluid
being pumped for pulling said shaft tubing
relative to said column pipe.

7. In a pump, the combination of: a pump
head; a pump shaft extending downward

from said pump head; a shaft tubing sur-

rounding said shaft and supported at its up-
per-end; a bearing attached to the lower end
of said shaft tubing; and means for exerting
a downward force on said bearing, said bear-
ing transmitting said downward force to said
shaft tubing. , .
8. In a deep well pump, the combination
of: a pump head ; a pump section including a
chamber in the upper end thereof ; means for
supporting said pump section in'a well; an
impeller in said pump section; a shaft oper-
atively connecting said pump head and said
impeller; a shaft tubing around said shaft,
the upper end thereof being secured to said
pump head ; a plunger attached to the lower
end of said shaft tubing and extending into
said chamber; and means for exerting a re-
silient downward pressure on said plunger in
said chamber to tension said shaft tubing.
9. In a deep well pump, the combination

of: a pump head; a pump section positioned-

in a well; means for supporting said pump
section in said well ; an impeller in said pump
section; a pump shaft operatively connect-
ing said pump head and said impeller ; a shaft
tubing surrounding said shaft; means for
holding one end of said shaft tubing; and
means controlled by the pressure of the fluid
pumped by said impeller for axially moving
the other end of said shaft tubing to place
a tension thereon. '

10. Ina deep well pump, the combination
of: a pump head; a pump section positioned
in a well; means for supporting said pump
section in said well ; an impeller in said pump
section; a pump shaft operatively connecting
said pump head and said impeller; a shaft
tubing surrounding said shaft; means at said
pump head for retaining the upper end of
said shaft tubing; and fluid-actuated means
cooperating between said pump section and
the lower end of said shaft tubing for draw-
ing downward on said shaft tubing relative
to said pump section with a pressure propor-
tional to the pressure of the fluid being
pumped.

11. In a deep well pump, the combination
of: a pump section supported in a well and
defining a vertical opening and a cylindrical
cavity; a shaft extending downward into said
pump section ; a shaft tubing supported at its

upper end and extending downward in said !

well; a plunger secured to the lower end of
said shaft tubing and slidable in said vertical
opening; an annular flange on said plunger
and slidable in said cylindrical cavity; and
means operated by a rotation of said shaft for
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forcing finid into said cylindrical cavity for
drawing downward on said piunger whereby
a tension is placed in d shaft tubing.

12. In a deep well turbine pump, thc com-
lmntmn of: a pump befm, a_pump section
positioned in a well; means for supporting
said pump section in said well; an impeller
in saud pump’section; a pump "shaft opera-
tively connecting said pump head and said
xmpolior' a shaft tubing surrounding said
shaft: means at said pump head for retain-
ing one end of said shaft tubing; and a
plungzor means connected o the lower end of
said shaft tubing and slidable in a chamber
of said pump se: tmn, there being & passage
communicating between sa' hamber and
the fluid pumped by said impell

In testimony wi erect, I have hereunto seb
my hand at Los Angeles, California, this 23
day of Aungust, 1996

JOHN A, WINTROATH
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