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PUMPING EQUIPMENT FOIR WATER SUPPLIES
H. C. Schwalen, M.S.

Types Of Wate'r Supply Systems Suitable For A Farm; Points To Consider
In Selecting A Suitable System

IN CONSIDERING the classifica

tion of pumping machinery,
thers are, in general, two rather

broad classes of pumps; displacement
and centrifugal or screw. Each class
is subdivided into types, having cer

tain features in common but differ

ing in the matter of design of details.
Some of these types are not particu
larly adapted to pumping under Ari

zona, conditions and only brief men

tion will be made of them. During
the last twenty years, most of our

small municipal pumping plants have

replaced the direct acting steam

pumps and the heavy fly-wheel type
of pump engine 'with more modern

equipment.

Single, duplex, and triplex power

pumps in which the cylinders are lo
cated in the bottom of a pit ,are some

times used. The efficiency of this

type of pump is high, it is long lived

but it does require considerable re

pairs and upkeep, particularly when

pumping sand, as the pistons and

stuffing boxes need frequent atten

tion. Pumps of this type may be
either belt, chain or gear drives.

Rotary pumps of either the cam

gear, or screw type, are quite corn

mon in the smaller sizes, but their
use is limited, as they are slow

speed, and therefore, not adapted to

direct connection, and must be placed
close to the water' surface. They
are larger than centrifugal pumps

of the same capacity and to main

tain their high efficiency must be

kept in close adjustment. The capa

city of this type of pump varies di

rectly as the speed and it is not af

fected by any change in pumping
head.

The type of pump most commonly
used in supplying water to the indi

vidual home, is the single-stroke
plunger pump. This pump usually
consists of a brass lined cylinder with
foot valve and plunger, pump rods,
drop pipe, and a pump jack or pow

erhead. It may be used in either

shallow Or' deep wells, which are dug
or drilled. The same pump may be

used for pumping at 'different lifts;
that is, into an elevated tank and also
to the ground surface. Since, in

many cases, these pumps are cheap

ly made, they require considerable
attention in replacing worn parts, in

renewing the leathers, and in repack-

often need replacement at consider
able expense and loss of time. They
are adapted to the raising of water

to different heights as neither the

efficiency nor the capacity is affect
ed by the changes in lift. A pump, of

this type was installed at the Uni

versity Farm where it is used for

irrigating purposes with a. '1�f't of

about forty feet to the ground sur

face and one hundred ten feet to a

large elevated tank. The Mesa, Ex

periment Station installed the same

type of pump of a different make to

meet a similar condition. The small

er sizes of these pumps, up to 100

gallons per minute capacity, may be
installed in wells as small as six
inches in diameter. Most] dr-illed

wells are crooked, to some extent at

least, and it is unwise to plan on an

installation of this type unless the

well has been checked for straight
ness and verticality. If the pump is

forced into a crooked hole, the result

is excessive wear on the rod coupling
and greatly increased friction losses.
Since the power and head is on the

top of the well, either belt, gear, or

chain drive may 'be used.

When Its use is limited to those

(Continued on page 10)

Large California Type Tractor Rig.

ing the stuffing box in the power

head. For low lifts, forty strokes per
minute is about the limit. and as the

lift increases, the number of strokes
must be decreased until at lifts of

from ninety to a hundred feet, the

limit is about thirty strokes per min

ute. The capacity of pumps of this

type is limited because of the slow

speed at which they operate, about

fifty gallons per minute may be se

cured from a six-inch cylinder on a

medium lift.

Double and triple plunger pumps

working in a single cylinder' are used
for pumping larger quantities of wat

er and for greater depths. The dis

charge from pumps of this type is

fairly constant and to further de

crease the pulsation in flow, some

manufacturers have patented designs
whereby an overlapping' of the strokes
takes place. This type of pump if;

adapted to the raising of compara

tively small quantities of water from

great depths. Its efficiency is higher
than that of almost all other types
of pumps and if properly cared for.

gives very little trouble. The first

cost of pumps of this type is high,
and, where sandy water is pumped,
the cylinders, valves and leathers
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(Continued from page 4)
conditions for which it is adapted,
the horizontal centrifugal pump with

volute case, of single stage construc

tion, is the lowest priced, and one of

the most efficient and satisfactory of

all the different types of pumps. It

must be placed close to the water

table so that its suction lift will not

exceed, twenty feet; higher efficiency
will result if the suction lift is kept
under fifteen feet. This is not the

suction limit at this altitude, for at

Tucson pumps have been, operated
under a suction lift as high as

twenty-seven feet. However, this prac
tice is not recommended. The hori

zontal centrifugal is not adapted for

use where there is either a fluctuat

ing water table or a drawdown of

over twenty feet. Since the pump

must be placed in the bottom of the

pit at the water surface, the ideal

drive is the direct connected electric.

motor. If engine drive is used, it is

not practicable to have the pump set

at a greater depth than twenty-five
feet, because of the extremely long
inclined belt which is required.
Where only a small quantity of water

is required, between 100 and 200

gallons per minute, the small direct

connected horizontal pump and mo

tor, installed in a pit, form an ideal

system for the small country home,
supplying water for both irrigation
and household purposes, To many

people, the fact that the pump and

motor are at the bottom of a pit
precludes theill use; however, for

low first cost, long life, freedom from

repairs, and economical operation, no

other pumping system can compare

with it. Thirteen years ago the Uni

versity put down a concrete lined pit.
to a depth of about eighty feet in

the bottom of which a drilled hole

was put down. This well was aquip
ped with a 'hor'izontal centrifugal
pump direct connected to a 740

h.p.m. motor. The pump operates un

der a head of 1'2'0 feet and has been
in continuous service for over twelve

years without any repairs beyond the

replacing of one set of shaft sleeves.

This pump has more than paid for

the cost of the concrete lined shaft

through the saving in maintenance,
repairs, and replacements which

would have been necessary on almost

any other type of pump.

(Contlnued in next issue)

Floating ribs should be kept in

drydock.


