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My invention relates to pumps and more
particularly to an adjustable spider for a
deep well pump.

Before installing a turbine pump in a well,
it is common practice to set a well casing
therein.. A pump head is situated at the top

of the well casing. Extending from the pump

head downward into the well is a discharge
casing which carries a pump section at the
lower end thereof, this pump section being

below the surface of the fluid in the well.

Also extending from the pump head to the
pump section is a tubing. The tubing is sup-
ported inside of the discharge casing by
means of spiders. Inside the tubing at fre-
quent intervals are bearings which journal a
shaft which extends from the pump head to
the pump bowl in the well. The shaft car-
ries impellers located in impeller chambers
of the pump bowl. The impellers are rotated
by suitably rotating the shaft and fluid is
pumped to the surface of the ground through
the discharge pipe. .
The spiders commonly in use hold the tub-

% ing rigidly, and in such a position that the

axis of the tubing falls along the axis of the

- discharge casing. Frequently, wells are not

30

35

48

it}

-a spider which is adjustable.

straight and any bend therein will cause the

. discharge casing to be bent also. This, in

turn, will cause the shaft and the
be similarly bent.
It is an object of my invention to

tubing to
provide

1t is'a further object of my invention to
provide a spider which will not necessarily
hold the tubing and the discharge casing in
axial alignment.

A further object of my invention is to pro-
vide a spider which will allow the shaf to be
straight irrespective of any slight crooked-
ness in the well. ~

A further object of my invention is 4o pro-
vide a spider which will allow a relative side-

“wise movement between the discharge casing
and the shaft or tubing.
* Tt is extremely desirable that the shaft be.

exactly straight, for if the shaft is to have an
axis which is slightly bent, undue forces wili
be exerted on the bearings journalling the
shaft causing them. to quickly wear out.

Furthermore, each revolution. of the shaft
will cause a reversal of stress in the bent-axis
shaft which will eventually cause the shaft to
fail in a typical fatigue failure. When such
a shaft is bent and rotated, an oscillation is
set up in the bearings thereof, the period of
this oscillation being the length of time of
one revolution. This oscillating movement
tends to throw the bearing from one side of
the discharge casing to the other and is detri-
mental to both the shaft and the bearings.

It is an object of my invention to provide a
spider which will tend to damp out a side-
wise oscillation.

A further object of my invention is to pro-

vide a spider operating on the principle of a

dashpot to prevent any sidewise movement
between the shaft and the discharge casing.

A further object of my invention is to
provide a spider having a resistance to side-
wise movement, this resistance being con-
trollable at the surface of the ground.

Further objects and advantages of my
invention will be made evident hereinafter.

In the drawing,— :

Fig. 1 is a view showing the utility of the
invention.

Fig. 2 is a vertical cross-sectional view of
the spider of my invention.

Fig. 3 is a horizontal cross-sectional view
of my invention taken along the line 3—8§
of Fig. 2. . ‘

Referring particularly to Fig. 1, a well cas-
ing 10is set in a well 1. A pump head 18 is
situated at the top of the well casing 10 and
has a motor14situated onthetopthereof. Ex-
tending downward in the well inside of the
well casing 10 is a discharge casing 16 formed

of lengths 18 secured together by suitable

couplings 19. Each coupling 19, as best
shown in Fig. 2, has an upper collar 21
threaded to the lower end of a length 18 ag
indicated at 22. A lower collar 25 is thread-
ed on the upper end of each length 18, as in-
dicated at 26. The lower collar 25 is counter-
bored, as indicated at 27, leaving a side
flange 28 surrounding it. The upper collar 21
is slightly undercut, as indicated at 29, to
receive the side wall 28. " The upper and

lower collars 21 and 25 are suitably secured 100
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together by bolts 81. That portion of the
counterbore 27 which is bounded at the top
by the lower edge of the upper collar 21
forms an annular channel 34 for a purpose
to be described, this annular channel provid-
ing a pair of opposed side walls 34 and 340
and a bottom wall 34c.

Secured to the lowest length 18 of the dis-

charge casing 16 is a pump section 35 having
one or more impeller chambers 36 formed
therein. Passages 37 communicate between
the impeller chambers 36 and the interior of
the discharge casing 16.

Extending from the pump head 13 to the
pump section 35 inside of the discharge cas-
ing 16 is a tubing 40 formed of sections 41.
The sections 41 are secured together by means
of hearings 44 which are threaded into ad-
jacent lengths 41 to securely hold them to-
gether, as best shown in Fig. 1. The upper-
most section of tubing passes through an
opening 45 in a saddle 46 of the pump head.
The upper end of this section of tubing is
threaded to receive a nut 47 which is adapt-
ed to bear against the saddle 46 and place a
tension on the tubing. A shaft 50 extends

- from the motor 14 through each of the bear-
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ings 44 and enters the pump section 35. An
impeller 51 is secured to the shaft 50 in each
of the impeller chambers 36, these impellers
being adapted to draw well-fluid from the
bottom of the pump section and raise it
through the annular space between the dis-
charge casing 16 and the tubing 40. This
fluid is discharged from the pump head 13.

Located at each of the cuplings 19 of the
discharge casing 16 is a spider 55 of my in-
vention. The spider 55 has a hub 56 having a
tapering hole 57 formed thereon. The taper-
ing hole 57 is larger than the outside diameter
of the tubing 40. Split taper bushings 58
are forced in the hole 57 of the hub 56 be-
tween the hub and the tubing, as best illus-
trated in Figs. 2 and 8. These bushings 58
are adapted to fit the tapering hole 57 and
to centralize the tubing 40 in the hub 56 of
each spider 55. By tightly driving the split
taper bushings 58 between the hub 56 and the
tubing 40, it 1s possible to securely clamp this
tubing to the hub. T prefer, however, not to
form a tight fit between the tubing 40 and the
hub 56. By making the split taper bushings
slightly wedge-shaped to exactly fit the taper-
ing opening 57 in the hub, it is possible to
allow the tubing 40 to be raised relative to
the hub 56, the split taper bushings rising a
distance in the bore 57 and separating a small
distance to allow this movement. Any down-
ward movement of the tubing 40 will be ar-
rested by the split taper bushings 58 firmly
seating in the hub 56.

Extending outward from the hub 56 are
arms 60. The outer ends of the arms 60 are
joined by a rim 61 which is adapted to extend:
into the annular chamber 34 of the coupling

1,868,218

19. The rim 61 has an outer periphery 62
which is larger in diameter than the dis-
charge casing 16, but smaller in diameter than
the annular chamber 34. Thus, the spider
55 may be moved sideways in a plane per-
pendicular to the axis of the shaft.
Extending around the periphery 62 of the
rim 61 is a channel-shaped washer 65.
Spaced closely together inside'of the channel-
shaped washer 65 are spring clips 67 which
are adapted to engage the legs of the channel-
shaped washer and force them outward
against the upper and lower walls of the an-
nular chamber 34. A ring 70 is passed
around each of the spring clips 67 and com-
presses these clips and the washer 65 against

the outer periphery 62 of the spider 55. The

tension in the ring 70 is adjusted by means
of a bolt 69 which passes through the ends
of the member which form the ring 70. By
tightening the bolt 69, it is possible to tightly
compress the ring against the spring clips
which in turn compress the washer 65 against
the outer periphery 62. ‘
That portion of the annular channel 34
which is outside of the washer 65 comprises

an annular chamber 72. Communicating be-

tween each chamber 72 and the exterior of
the couplings 19 is an opening 74: The open-
ings 74 of each of the couplings 19 are con-
nected together by means of pipes 75, as best
shown in Figs. 1 and 2. These pipes 75
communicate with a pipe 76 which enters the
pump head 13. A suitable high-pressure
Iubricating nipple 77 is secured to the upper
end of this pipe. Such a nipple is well known
in the art, and is adapted to receive the fitting
of a high-pressure gun containing a suitable
medium. The nipplé 77 has a ball check
valve to prevent any return flow of medium
forced therethrough. .
The operation of my invention is as fol-
lows:
" The pump section is assembled and low-

ered into the well a short distance. Lengths

of discharge tubing 18 are assembled there-
on and are secured together by couplings 19
in the manner previously described. At the
same time, the tubing 40 is inserted in place
length by length, and the shaft 50 is jour-
nalled in the bearings 44 therein. As each
coupling 19 is assembled, it is desirable to
pack the annular chamber 72 thereof with a
heavy oil. I prefer to use an oil having a
high viscosity for a purpose to be described.
When the pump and pump head are com-
pletely assembled, the oil is forced through
the nipple 77 into the pipes 75 and 76. These
pipes are completely filled with the heavy oil.
The pressure of this oil can be regulated by
the amount of oil forced through the nipple
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77. At this time a considerable tension is -

placed on the tubing 40 by tightening the nut
47. When this is done, the axes of the tub-
ing will tend to assume a straight line. This
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is made possible even though the discharge

casing 16 is slightly curved, due to the use of h

the spiders 55 of my invention. These spiders
may move sidewise relative to the discharge
casing 16, and, in so doing, the rim 61 be-
comes decentralized relative to the discharge
casing 16. Such a condition is shown in the
drawings. Here the spider 55 has moved to
the right-and it will be noticed that the rim
61 is pushed further into the annular chan-
nel 34 on the right-hand side than on the
left-hand side thereof, as shown in Figs. 2
and 3. As the spider 55 moves to one side,
the fluid in the annular chamber 72 will ba
displaced away from the side toward which
the spider moves and will move around into
that space diametrically opposite. This is
because of the fact that, as the spider 55 is'
moved, the volume of the annular chamber
72 on the side toward which movemént takes
place is decreased, and the volume of the
annular chamber 72 on the side opposite the
direction of movement will be increased.
Thus, the oil in the chamber will have to
flow from one side of the chamber to the
other to compensate for this difference in
volume. By using the oil of sufficient vis-

_cosity, it should be apparent that this move-

ment of the oil through the annular cham-
ber 72 would be impeded, especially inas-
much as the spring clips 67 offer an added
surface of contact between the oil and the
spider 55. The annular chambers 34 thus
act as a dashpot to prevent the sudden move-
ment of the spiders 55 to one side. Such a
sidewise oscillating motion is set up with
every revolution of the shaft 50 if this shaft
is not exactly straight. Such an oscillating
movement-will be transmitted to the tubing
40 through the bearings 44 and will thus tend
to vibrate the spider 55 from one side to
the other. The oil in the chamber 72 effec-
tively prevents any quick movement of the
spider 55 from taking place. Any continued
pressure in a certain direction would, how-

© ever, move the spider in that direction as
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the oil could flow in the chamber 72 to com-

pensate for this displacement, if given suffi-_

cient time. It should thus be apparent that
my invention not only tends to let the shaft
50 rotate on a straight axis, but that it also
tends to prevent the whipping of the shaft
should there be any slight bends therein.

It is also within the scope of my invention
to assemble the pump and pump head with-
out supplying each coupling 19 with a lubri-
cating medium as it is assembled. In such a
case the oil could be forced through the nip-
ple 77 and would be transferred to each cou-
pling 19 through the pipes 76 and 75.

It is within the scope of my invention to
use any material in the annular chamber 72
of each coupling 19. For instance, it is en-

“tirely possible to force a substance through
“the pipes and into the chamber 72 which

will eventually harden after the tubing 40
as been placed under tension to straighten
it relative to the discharge casing 16. Such
a substance might be any type of cement
which will harden to form an extremely hard
body when allowed to set. When such a ma-
terial is used, the chambers 72 are filled with
a solid instead of a fluid, and the spider 55
will be rigidly held in the position it assumes
when the tension is placed on the tubing 40.

I claim as my invention: -

1. In combination: an outer element; an
inner element extending into said outer ele-

-ment; a spider between said outer and said

Inner elements, said spider being adjustable
to allow a sidewise movement of one of said
elements relative to the other of said ele-
ments; and fluid means around said spider,
sald means acting as a dashpot to retard said
sidewise movement.

2. In combination: an outer element, said
outer element having an annular channel ;an
inner element extending into said outer ele-
ment; a spider on said inner element, said
spider being smaller in diameter than said
annular channel and set therein and engag-
ing opposed walls of said annular channel
to be guided in its sidewise movement there-
in; and a fluid in said channel adapted to re-
tard the sidewise motion of said inner ele-

.ment relative to said outer element.

3. In'a turbine pump, the combination of :
a casing, said casing having an annular chan.
nel thereinj a shaft in said casing; a spider
supported concentric with said shaft, said
spider resting in said annular channel and
being smaller in diameter than said channel ;
a washer around said spider, said washer en.
gaging the walls of said channel to form an
annular chamber ; and means in said annular
chamber for retarding any movement of said
spider in said annular channel.

4. In a turbine pump, the combination of:
a casing, said casing having an annular chan-
nel therein; a shaft in said casing; a spider
supported concentric with said shaft, said
spider resting in said annular channel and
being smaller in diameter than said channel ;
a washer around said spider, said washer en-
gaging the walls of said channel to form an
annular chamber ; spring clips spaced around
said washer; and means in said annular
chamber for retarding any movement of said
spider in said annular chaniel,

5. In a turbine pump, the combination of:
a casing, said casing having an annular chan-
nel therein; a shaft in said casing; a spider
supported concentric with said shaft, said
spider resting in said annular channel and
being smaller in diameter than said channel;
a washer around said spider, said washer
engaging the walls of said channel to form an
annular chamber ; spring clips spaced around
said washer; a ring adapted to hold said clips
in engagement with said washer; and means
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in said annular chamber for retarding any
movement of said spider in said annular
channel. :

6. In a turbine pump, the combination of :
lengths of discharge casing; couplings join-
ing said lengths, said couplings providing an-
nular channels, each channel providing op-
posed side walls and a bottom wall; spiders
in said annular channels and slidable rela-
tive to said side walls, said spiders being of
smaller diameter than said bottom walls to
permit sidewise’ movement of said spiders
relative to said couplings; a tubing extend-
ing through said spiders; and means for plac-
ing a tension on said tubing. . '

7. In a turbine pump, the combination of:
a discharge casing, the axis of which may

‘be curved, said discharge casing having a

plurality of annular channels formed along
the length thereof, each channel providing.
opposed side walls and a bottom wall; a tub-
ing extending through said casing; spiders
surrounding said tubing and extending into
said annular channels, said spiders being of
smaller diameter than said bottom walls of
said channels to permit sidewise movement
of said tubing relative to said casing, said
spiders cooperating with the walls of said
channels to provide annular chambers ; means
for supplying a fluid to each of said cham-
bers from a remote point ; and means for sup-
porting said tubing from its upper end so
that its axis tends to assume a straight line.

8. In a turbine pump, the combination of :
a discharge casing, the axis of which may

be curved, said discharge casing having a

plurality of annular channels formed along
the length thereof ; a shaft extending through
said casing; spiders supported concentric
with said shaft and extending into said an-
nular channels in fluid-tight relationship with
the upper and lower walls thereof, said chan-
nels containing a fluid which is displaceable
to allow a slow sidewise movement of said -
shaft relative to said casing but which damps

" out quick sidewise movements; and means
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for supporting said shaft.

9. Tn combination: walls forming an an-
nular channel; and an annular ring extend-
ing into said channel and being slidable side-
wise therein in fluid-tight relationship with
said walls thereof to form an annular cham-
ber, said chamber being filled with a liquid.

In testimony whereof, I have hereunto set
my hand at Los Angeles, California, this 5th
day of December, 1927.

JOHN A. WINTROATH.



