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A deep well ‘turbine ‘pump is ‘a specidl form of cértrifugal pump. Its credtion is
the result of a farmer's quest of the underground water for irrigation. ‘At the beginning
a conventional horizontal centrifugal pump was used to pump out water from the
underground. Later, ‘as Water level réceded, it Became necessary to dig a pit (Fig. 1)
in ‘order to keep the water within the stction fimit of a pump. As We 160k back,
this “pit” idea was rathér awkward, their troubles Were nuim""efdu‘s it was eo"s't"ly to
dig; it was ‘difficult to keep rain Wwater ‘out and to kéep the cattle from falling in, and
finally it was impossible to ‘déepen thé pit in ‘order to catch up the ever fecedmg water
level. Therefore, the pit 'soon ‘disappearéed and was replaced by various Tngenious devices
by human beings.

A search of record confirms the éstablishied fact that the blrthpTace ‘of the deep
well turbine pump §s howhere ‘élse but the arid and fertile 1afid of Southern California
of the U. S. A. Evén today Southern California is still the cénter of this industry.

At this point sofne of thé farmers turned their pump vertically with extended shaft
and base plate. The ehgineerihg probierﬁ in thié Arrangément is on the Coupling
bétween the motoér and the pump. Mahy mgemétié cohphhgs had been developed to cope
with multiple functional requirements: carrying the vi'iéight, alighment and impeller
adjustment. This of course was a kind of hasty arrangement. It did not go very far
before it was abandoned. The deep well reciprocating pump had been in usé for many
years, but its low capacity could not satisfy the farmer’s need. This kind of pump
also was soon abandoned in favor of deep well turbme pump. ‘

In 1897 P. K. Wood of Los Angeles built a vertical pump whlch can be said to be
the forerunner of present day deep well turbine pump, even though its construction was
far different. ) ) .

This Wood pump consisted of a series of propeilers The lineshaft bearings were
square bronze castmgs with a hole drilled through the center to support the shaft.
Onto four sides were bolted steel wmgs which fit into well casing; the column was
thus not needed. There was one prOpeller on each sxde of bronze bearing. One of the
propellers was set-screwed to the shaft, all of the others were threaded and added as
a coupling for the shafts. The shaft extended through a cast iron base at the ground
and was driven by a vertical pulley

The pump as described above was very crude and 1ts eff1c1ency was very low.
However, it took some courage to produce such an 1nnovat10n, and Mr. Wood deserves
the title of “father of the deep well turbine pump.”

In 1901 Byron Jackson built the first turbine pump at Woodland, Gahforma It was
sold to Pabst Brewing Company of Milwaukee, Wisconsin. This could be the first
practical turbine pump produced. Today Byron Jackson, Inc., with headquarters at Los
Angeles, is one of the major pump manufacturers in the nation. At about the same
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time (1904) Mahlon Layne started manufacturmg pumps at Houstqn, Texas., This was

¥ o

the beginning of Layne & Bowler Inc. of Memphls and Layne & Bowler Pump Company
of Los Angéles. . -

In association with the development of &eep well turblne pump 15 the progress in
the motor de51gn Horizontal motor was first used to drive the vertical pump through
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a quarter-turn belt. (Fig. 2) Later, around 1916, the motor was modified for vertical

Fig. 2. Progress in motor design
1908, Horizontal motor with
quarter-turn belt was first
used to drive a deep well
turbine pump.

1916, Vertical solid shaft
motor with thrust stand.
1922, Vertical hellow shaft
motor was invented.
(From U, S. Motor)

mona, California. They at one time were very successful in turbine business and made

mounting- The design problems for solid shaft motor
involve (a) how to carry the thrust and (b) how to
make provision for adjﬁstiﬂg impeller. - When expen-
sive flexible coupling was used, pump manufacturers
had to provide thrust stand and impeller adjustment
mechanism on the pump side. When solid coupling
was used to couple the motor and pump shafts toge—
ther rigidly, then the burden was passed on to the
motor peoble. This latter method gave simple arran-
gement and thusly motor manufacturers became in-
volved in the turbine development.

As water level receded further, the pump had to
develop a higher head, and high axial thrust resulted.
The thrust bearing had to be larger so the motor
shaft became larger than the pump shaft. It finally
became so large that someone drilled a hole through
it.  This led to the invention of the vertical hollow
shaft motor in 1922 with which the impeller adjust-
ment is done easily by turning a nut on the top end.
(Fig. 8)

Around 1924 semi-open impeller and water lubr-
icated open.line_shafts were introduced by I. A. Oliver
and manufactured at Pomona Pump Company, Po-

Fig. 3. Vertical hollow shaft motor
Item (5) is adusting nut

other manufacturers adapt their features while they, until the company was sold to
Fairbanks, Morse & Company in 1944, never made any enclosed impeller nor enclosed

shafts. ET#36
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