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To all whom it may concern: -

Be it known that I, ManLon E. LayNE, a
citizen of the United States, residing at Hous-
ton, county of Harris, and State of Texas,
have invented certain new and useful Im-
provements in Well Mechanism, of which the
following is a specification.

My invention relates to the apparatus used
for drawing water from driven or Artesian
wells, and particularly to the means for ad-
justing a pump therein: The objects of the
mvention are, to provide means by which the
piping and the pump may be all assembled
In proper shape before inserting it into the

well; to provide means by which a pump |

may be placed in any desired position in a
well, centered, raised or lowered and fixed in
position by manipulating from the outside
entirely; to provide means for adjusting the
length of the piping leading from the pump
to the surface at will and to lower the pump
from time to time without taking it out of
the well; to provide improved means for cen-
tering and fixirig the pump in proper position
i the well casing; to provide improved
means for manipulating the packing of the
pump shaft, and proper adjustment of the
pump in place by means at the surface of the
ground; to provide for the proper action of g
pump without stopping up the well, so that
water may be either flowed into or pumped
out of the same at pleasure; to provide a su-
perior mounting for a centrifugal pump in
the well, manipulated from the surface of the
ground; to- provide an extensible pump
shaft separately supported at intervals. along
its length; to provide an automatic center-
ing device for the pump in the well; to pro-
vide for mounting the pump and the shaft in
a closed casing which is open to operate from
the top; to obviate the necessity of making
large wells for descending into them in order
to arrange the pump, and to generally im-
prove end cheapen the apparatus used for
the above purposes. ‘

The above objects, as well as other advan-
tages which will hereinafter appear, I attain
by means of the construction and assem-

~blage of parts as illustrated in preferred

50

forms in the accompanying drawings, where-
in— ) ; .

Figure 1 represents a section of a well
showing the preferred form of my apparatus
inplace therein.. — * o

Figures 2, 3 and 4 are horizontal sections

of the shaft casing respectively taken on line
2 of Figure 1, and lines 3 and 4 in Figure 5.

Figure 5 1s an enlarged central vertical
section taken through the pump and the cas-
ing of the well. :

Figure 6 is a horizontal section of Figure 5
taken along the line 6. -

Figure 7 is a section of a top of the well
casing containing the pump shaft and its
mounting; Figure 8 is a similar section taken
at one of the joints of the pump shaft casing.

Figure 9 is a section taken through the cas-
ing containing the pump shaft at the collar
28 in Figure 1. )

Figure 10 is a vertical section of a well hav-
ing a modified form of the apparatus therein.

Figure 11 is a side view and partial section
of a centrifugal pump mounted by a modified
method. - .

Figure 12 is a half plan and half section of
the pump shown in Figure 11, taken along
the line 12 therein.

Figure 13 is a partial vertical section taken
through the shafting and its mounting shown
in Figure 10 at the point marked 68.

For convenience of illustration the appa-

ratus is shown as applied to a well which

passes through two water bearing strata
separated by an impervious stratum, the top
surface of the ground being also an imper-
vious layer of earth. The upper chamber 15
of the well may be protected by wooden
framing as customary, or it may be but a
continuation of the chamber inclosed by the
casing 16, which may be carried to the sur-
face if desired, and the chamber 15 dispensed
with. Below this is a screen 17 in the sand
layer, and still below the scéen 17 is another
casing 18, into which extends the suction
pipe 22, from the pump 21, and below this
another screen 19.

In the approved form as illustrated in Fig-
ure 1, I use a centrifugal pump 21, single or

in a series, as may be desired, and having a

top discharge. Tt is attached to a casing 20,
which runs to the top of the well and incloses
the driving shaft 39 of the pump, which may
be driven by a pulley 25, mounted in the
framework 24, in any approved manner. An
outlet pipe 23 leads from the pump to the
surface to carry off the water.  As shown in
Figure 2, the shaft casing 20, and the outlet
pipe 23, are bound together by means of the
block-and-strap arrangement 26. These con-
necting devices are distributed at intervals
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along the length of the shaft casing. In or-
der to previously assemble all the parts and
then put the pump into the well and fix it in
position therein, I provide a system .of
5 wedges 33, which serve to fix the pump in
place and hold it in the proper vertical posi-
tion, designed to be operated by means from
the top of the well, avoiding the necessity of
a man’s going into the well in order to fix the
pump in place. Pivoted to an extension on
the head of the centrifugal pump casing 37, I
provide a series of toggle links 34, which are
carried in slots in the extension 36 of the cas-
ing, and at their outer ends bear wedge blocks
35, which embrace and codperate with the
vertically movable wedges 33, placed against
the casing 16. The wedges 33 may be at-
tached to links 29, which are carried by a
sliding collar 28 on the casing 20, the collar
28 being operated by a rod 27, which runs to
the top of the well, so that from the top the
wedges 33 may be raised and lowered into
place and can be tightened therein, The tog-
gle links may be also connected by links 32,
to a collar 31, and the collar 31 to a rod 30,
which extends to the top of the well as be-
fore, in order to manipulate it without going
into the well. Thus in order to obtain
greater power and fix the wedges more se-
curely in place, it will be observed that by
pulling up on the rod 32, the toggle links 34
will cause the wedge blocks 35 to press with
great power against the wedges 33, and thus
fix the pump casing in place wherever de-
sired.
The pump shaft 39 is inclosed in -a shaft
casing- 20, which latter is made in joints and
- may be of any desired length. The pump
shaft also is made in sections, 39, 39/, 39",
which are attached together by means of
sliding keys so as to allow of some vertical
play with relation to each other. From Fig-
ure 5 it will be seen that the shaft 39 passes
through a block 47, and at its top is fixed in
the bearing block 48 by means of the pin 50,
as shown in Figure 4. The next section of
the shaft, 39/, is inserted into the block 48,
and prevented from rotating by means of the
key 49, which is splined therein. The weight
of the shaft and pump below the block 47 is
carried by the block 48; and from Figure 8 it
 will be seen that a similar arrangement is
made at the top of the next section of the
shaft casing, where the block 47 supports the
weight of the section of shaft 39’ by means
of the collar 48’, connected by’a pin and key

" as before. - ;
At the top, the casing 20 is closed and is
- provided with a stuffing box 50, closed by the
cap 51, at the top .of the shaft 39”. The
shaft 39 is fixedly keyed to the vanes 38 of
thé centrifugal pump, and below the pump
casing 21 is a pipe 22, which extends down
below the water level and is

v

i desired depth in the well, "
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The casing 20 also contains a tubular rod
44, which has a bearing in the block 47 on top
of the pump casing 37, as shown in Figure 5,
and is provided with a square opening which
cobperates with the head of the screw 42,
used for adjusting the cap 41 of the packing

70

box 40 for the pump, and compressing the . -

packing in place. In order that this cap 41
may be raised and lowered evenly, the screw
42 1s provided with a sprocket wheel, and
two other screws of a similar kind are distrib-

75

uted about the cap, as shown in Tigure 6, .

and connected by means of the sprocket
chain 46, so that by means of the tubular
shaft 44, all three of said screws 42 may be
turned at once to compress the packing in
box 40. '

This pipe or tubular shaft 44 also serves
the purpose of providing convenient means
for forcing the hiquid out of the pump shaft
casing. By forcing air in at the top of the
casing 20, by means of the pipe 52, the liquid
can be forced down to the bottom of said cas-
ing 20, and by means of the small opening
45, in the bottom of the tubular shaft 44, the
fluid can be forced out at the top 54, and
keep the casing clear in order to leave the
bearings clean therein and not interfere with
the working of the pump, or by forcing fluid
in at the top 54, the operation will be re-
versed, and the fluid ejected from pipe 52. .

It will be noticed that the weight of the

pump and its shaft is supported at each end.

of the sections of the casing by the blocks 47,
47, etc. By reason of this arrangement the
pump shaft and the shaft casing can be made
In separable sections, and consequently the
pump may be inserted at any desired depth
and the parts assembled before putting them
into the well. The wedge system illustrated

for tightening the pump casing in place may

also, if desired, be used to center it with re-
spect to the casing. The outlet pipe 23 is
also preferably made in sections to .corre-

‘spond with the sections of the pump shaft

casing. :
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In Figures 10 to 13 I have shown & modi- )

fied form of-the apparatus which uses a simc-
ple series of wedges for fixing the pump in
place, as illustrated best in Figure 11. The
pump cesing has a platform 61,-and a de-
pending rirng flange 66, and a series of wedges
63 are placed around the deperding flange

115

66, and are connected to the top platform by -

means of a series of screws 65. A series of co-

.operating wedges 62 may. also be provided,

suspended from the platform 61 by means-of

the screws 64, and the iwo series of wedges
‘'surround the whole casing. It will some-

times be convenient to dispense with the out-
let pipe 23, and extend the cesing 16 to the

~top, to act itself as the conveying channel
4:for the liquid. '
‘pump casing 21 and platform'61 will be made
water-tight within the casing 16, and for this-

In each case, of course, the
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purpose the wedges 62 will be made in over-
lapping sections, in order to break the joints
seen in Figure 12. The pumps will then de-
liver directly into the upper casing. It will
be plain that by turning the screws 65, the
bottom wedges are drawn upward against
the wedges 62, by which the casing of the
pump is fixed in any desired place and tight-
ened in the well casing 16. ~ The screws 65

may be operated by means of a socket

wrench placed upon a long rod and reached
from the surface of the ground, or may be ex-
ground, as de-
sired.

In the case illustrated, the top of the pump
shaft may be provided with a pulley 25, as.
before, and a bearing fixed on some part of
the framework, as on the cross beam 57.
Extending downward from the beam 57 may
be provided a timber 56, and part way down

'a bearing and:support provided for the cas-

ing of the pump shaft 60, by means of the
block 67, which is carried upon a cross frame
68; and a packing box therein, 71, is closed
by a screw 70, the whole being attached to
the timber 56 as shown in Figure 13. Be-
low this point the shaft 39 may be inclosed
in a casirg 60, which is screwed in the block
67, as shown in said Figure. For additional
security the block 67 may be attached to the
timber 56, by mears of the strap 69, which
surrounds the same. The casing 60 may be
in sections and of any desired length.

I prefer, generally, to allow for free flow of
water down the well outside of the pump cas-
ing and the pump, in order that water may
be drained into the well when desired, rather
than pumping the water out; which I attain
by dropping the wedges 63 and thereby
loosening the wedges 62 from the casing 16,
permitting water above pump to pass into
the strata supplying the well.

I generally prefer to extend the piping 22
entirely through the first water bearirg
stratum and into the second, as shown in the
screen 19; it being understood that the water
from the first stratum will flow down the
casing 18 to the second when the water level
falls sufficiently therefor.

In general Iprefer the form of apparatus as
shown in Figure 1, both because the means
for fixirg the pump in place is more easily ad-
justed, and because of the superior mount-
ing of the pump shaft inside its sectional cas-
ing as therein shown, and making the pump
shaft in sections. But in cases where the
pump will-not be moved for a long time, the
device of Figure 11 may be ysed for wedging
it in place.

It will be seen that by fastening the pump
within the casing in such position as to leave
an ‘unobstructed passage around it, I pro-
vide for draining water into the well in cases
where this is desired, as often happens when
fields are flooded, and when it is desired to

8

drain the fields. ‘The whole apparatus be-
ing self-contained, can be put together in

proper form and lowered into the well at

once. It will be seen also that the toggle
levers used for actuating the wedges may be
used or mot, as desired, since the wedges
alone will be amply sufficient in the appara-
tus of Figure 1, as well as in that of Figure 10.
I consider it of great advantage also to ar-
range the pump shaft in a closed cesing with
stutling box at surface of ground at top of
pump, so that by the use of the packing
boxes an air-tight chamber can be main-
tained, and water kept out of the casing 20,
or kept filled with (:Ii)ean liquid, if desired,
thereby” providing an efficient lubricating
system for all bearmgs of the pump. )

The many advantages of this apparatus
will be apparent to those familiar with the
use of such devices, from inspection of the
drawings. ' :

Having thus described my invention and
illustrated its use, what I claim and desire to
secure by Letters Patent, is the following:

1. A pump provided with a closed drivin
shaft casing extending to the top of the wel
from the pump, a pipe extending downward
from the pump casing and means for fixing
the pump at any desired point in the well cas-
ing, substantially as described.

2. A pump provided with a closed driving
shaft casing extending to the top of the well
from the pump, a pipe extending downward

Afrom the pump casing and means for fixing

the pump at any desired point in the center
of the well casing and sealing said shaft off
from water in the well, substantially as de-
scribed. ' '

3. The combination with a pump of an ex-
tensible pump shaft therefor means for sup-
porting the pump at any desired point in the
well, and independent supports for the shaft.

4. The combination of a rotary pump, and
extensible pump shaft and protecting casing
for the shaft, and means for supporting the
pump and shaft and casing at any desired
point within the well.

5. The combination with a rotary pump,
of a sectional pump shaft casing surrounding
the pump shaft and extending to the top of
the well and means for fixing the pump in
position at any desired point of the well cas-
ing.

gﬁ. In well mechanism in combination with
a pump, a series of wedges operated from the
top of the well by means of links, a series of
wedges carried by the pump casing and op-
erated by toggle links attached to a rod ex-
tended to the top of the well, for the pur-
poses specified.

7. In combination with a well casing and
& pump, a series of wedges suspended by rods
from the top.of the well for operating the
same to wedge the pump casing against the
well casing, substantially as described.
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8. In well mechanism a pump casing pro-
vided with a series of wedges mounted upon

toggle links therein to wedge the said casing .
against the side walls of the well casing, sub--

stantially as described.

9. In well mechanism the combination
with a pump casing, of a rotary pump of a
jointed pump shaft and a closed casing sur-
rounding the pump shaft from the pump to
the top of the well.

10. In well mechanism in combination

with a pump and a closed shaft casing, a
pump shaft supported at intervals by bloeks
pinned thereto and having splined joints in
said blocks whereby the different sections of
the pump shaft may have vertical play with
relation to each other. ,

11. A pump casing provided with a stufl-

ing box and stuffing box plug, a closed shaft’

casing protecting the bearings from the wa-
ter screws for raising and lowéring said plug
and means for moving all of said screws af
once and means for operating the screws
from the top of the WGIE substantilly as de-
seribed. .

12. In pump mechanism the combination
with wedges for fixing the pump in the well
casing, of a casing for the pump shaft, a col-
lar thereon and %inks extending from said

collar to the top of the well and to the said

wedges.

13. The combination with a pump and its .

actuating shaft of a sectional casing theréfor
provided at eéach end of each section with a
fixed block with bearings for the shaft, the

casing being closed at the top and provided

with an air vent.

14. The combination with a pump of a

pump shaft casing closed at the top and bot-
tom and provided with an interiorly disposed
hollow rod for the escape of liquid from the
shaft casing and an air 1nlet at the top of the
casing. : :

15. In well mechanism the combination
with a rotary pump of a pump shaft made in
sections independently supported and joined
by blocks and keys in the blocks and ends of

821,853

the shaftsections, and a closed casing around
the shaft.

16. A pump shaft made in sections, each
section being suspended on a bearing by
means of a b%
and the next section being splined into said
block to rotate therewith. ,

17. The combination with a rotary pump,
of a pump shaft and shaft casing surrounding
the shaft, the shaft and casing being in sec-
tions and connected by bearings at each end,
and the shaft section being separately sup-
ported in each section of the casing, as de-
scribed. )

18. In well apparatus the combination
with a pump and means for suspending it
from the top of the well, of a casing separat-
ing the pump and bearings from the well, and
devices for fixing it at any desired point in
the well casing, and means for operating the
fixing devices From the top of the well.

19. A pump shaft made in independently.

supported sections and suspended in a closed
pipe and provided with bearings and means
- tor lubricating the same.

20. The combination of a well casing, a ro-
tary pump therein, and a line shaft for the
pump entirely closed off from the water in
the well. '

21. The combination of a well casing, a ro-
tary pump therein, means for fixing it at any

50

ock pinned to the shaft section
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desired point in the well, an extensible line .

shaft for the pump and ashaft casing entirely
iriclosing the shaft and bearings.

22. The combination of a well casing, a ro-
tary pump therein, means for fixing it at any

~desired fpoint, a shaft casing, and a discharge °
r

- outlet from the pump independent of the
shaft casing and communicating with the
pump casing only at the bottom of the well.

In testimony whereof I have hereunto set
my hand, this 3d day of April, A: D. 1903, at
Chicago, [llinois.

. . MAHLON E. LAYNE.

Witnesses: o

P4svur CARPENTER,

AvrBErT C. HOowARrD.
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