
The Ideal Small Pumping Plant
ye„ Z*'*1® centrifugal pump has been known for a great many 
of „SA. * a l°ng time after it was invented the difficulty 
the ,tln^ suitable drive with sufficiently high speed retarded 

('Ve'°pment °f successful operation of this type of 
f*ast + r^ie rea^ growth of this pump has occurred in the 
tu^: en years, during which time the use of the team 
the Z16 an<^ ^e electric motor with direct connect! n to 
wC?trifu*al pump has brought up the efficiency of the 
USe a relatively high stage. At the present time the 
^ainlv • 6 sbeam turbine as applied to pumping water is 
f°r drjvjn large, units, and the motor is generally adopted
toryT),0/esu,t °f the use of stea is, on the whole, satisfac- 
°t'jec’ti0Ut f®r the small water ants it is subject to the 
are cx ns .a* the economical pumping machines with boilers 
ar6e „?°nsive an<^ occupy much space, and provision for 
are ïo, °.ra^e of coal and adequate pumping-station buildings 
v-^equmed, all of which conditions add to the first cost of
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ake it good business to pay a much higher price for an 
economical unit.

Water Power— The early use of power for pumping 
Do r 111 bae smalhtown installations was largely by water 
baX6r- °r sbeam’ an<* it is possible that water power is coming 
■■ c lnt? use for pumping purposes, but probably through 
tiion’T® cUm the hydro-electric plants, as it is not com- 
ava'i ii n<* K°°d water privileges so located as to be directly 
supply for PumPing from the approved

Vei-, Pumps—Steam has been used for
®y efficiently in many small plants.

Pum ^^eam. Turbines—The development of the centrifugal 
idene-e j*c?1 kas now f°und so wide a field, was closely 

ined with the bringing out of the steam turbine.

the

sources of water-

many years

defects in the* • , ,avera£e municipal plant; namely, it is not
self-contained, but depends upon a line of wires and a power 
plant, usually at a distance, for its operation. For this

c.r K bass's ns
urance authorities, as they rightly claim that an accident 

to the wire line or the power plant will put both units out
nLrn! ,quick'y as °ne and leave the town or city in an 
unprotected condition m case of fire.

Attendance the Large Item of Cost
i advocates of the use of motors base their claims of
tow cost of operation upon the fact that attendance may be 
a minimum and that this is really the large item in operat- 
ng small water plants. The writer believes that this argu- 

nmn as considerable merit, and that the improvement in 
e îciencj. brought about recently in the centrifugal pumps, 
ana the low cost of the pump and motor, with the advantages 

ove referred to, make this form of pumping plant 
c ose competitor of, and in some cases it will be found 
actually to be a better business proposition than, the other
ypes of pumps and engines in spite of the difference in efficiency.

Gasoline Engine—Another form of drive which has been 
used in some of the small pumping plants is the gasoline 
engine. This form of power has practically all the ad- 
vantages above mentioned except cost of operation, and in 
this it falls down badly, as it is operated upon a fuel of 
such high cost as to make the operation per horsepower- 
hour too high for practical purposes in the ordinary munici
pal water works. However, in plants where an 
unit is wanted and electricity is not available or desirable 
for any reason, the gasoline engine may meet the reauire- 
ments in a satisfactory manner.

Producer Gas—The gas producer as a source of nower 
corresponds to the boiler in a steam plant. It has a irreat 
many advantages, and when combined with a proper engine 
for utilizing the gas to the best advantage may be consid
ered as having most of the requirements of the'ideal plant.

a very

emergency
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PUMPS FOR SMALL WATER WORKS* the plant and are aggravated by the fact that licensed 
gineers are required to operate such a station

To-day we consider the ideal small pumping engine that 
which is economical in first cost, and is self-contained; i.e., 
operates from a source of power which is part of the engine 
or at least located in the same station 
have it

en-
By Henry A. Symonds 

Boston, Mass.

T N designing a plant for pumping water for a small com
munity, it is usually the case that the per capita cost 

of operating and maintenance is greater than in the large 
city plants, and it is important that a careful study be made 
of the relative merits of the different forms of power avail
able, their adaptability, first cost, and efficiency when 
operating to do the particular work desired.

It is usually the case that strict economy must be prac- 
ised in the introduction of these works, and studies relative 

:o first cost have usually been made to bring the cost of the 
work within the ability of the communities to pay. Not 
so much attention, however, has been paid to the question 
o lelative efficiency and daily cost of operation, and it 
frequently occurs that plants are in operation which citizens 
ot the town, and even the water works officials themselves, 
believe to be highly economical, and that 
The difference in cost of operation

„ It is desirable to
occupy as small space as is practicable, be simple in 

operation and not require the services of licensed men, 
quickly' started, using fuel which is readily 

available at all times, and be capable of producing power at 
a relatively low unit cost.

Electric Motor— Many of the conditions of an ideal
?et the electric m°tor, and the electrical in

stallation has become more and more common. The ad- 
vantages are: Low first cost; it requires little space; low 
woli a maintenance ; no expert supervision; it is especially 
well adapted to drive centrifugal pumps with direct connec-
‘2. >hlGh ?aves frict3ion loss °f gears, and prevents 
noise it may have automatic control; it may operate during 
periods of low load at central station, thereby getting lower
can6SbL Starting! as ib has no reciprocating parts, it
can be left to operate without attendance better than any 
other form of drive. The use of electricity has two serious

are the reverse, 
may be so great as to

Comparative Fuel and First Costs of Various Types of Pumping Plants

1,500 g.p.m., 260-ft. total head; operating 300 days Per year, nine hours

efficiency H.p. 
per cent, required, h.p. hour.

$0.004

0.004 
0.0075 
0.0075 
0.0124

for Small Water Works
per day ; theoretical h.p., 94.7.

Cost of 
fuel per

Total fuel cost 
per 300

$1,209.60

Estimated
cost

of plant. 
$17,189

per
hour.
$0.498

Pump.
Vert, triplex

Centrifugal 
Vert, triplex 
Centrifugal 
Vert, triplex

Drive.
Fuel-oil engine

Fuel-oil engine 
Steam turbine 
Steam turbine 
Electric motor

Remarks.
Guarantee—1 h.p. for 0.55 lb. fuel oil per 

hour. Price fuel oil, 4c. per gal.

Coal at $6 per ton (2,000 lbs.)

Efficiency is combined pump and motor. 
Electricity cost, 0.9c. per h.p.-hr. plus “ser
vice charge” of 77c. per h.p., based 
max. h.p. in use, per month.

85 112

71 134 0.536
0.840
1.005

1,547.20
2,268.00
2,713.50
4,185.00

16,343
13,657

9,957
11,116

85 112
71 134
76 125 1.55

Centrifugal Electric motor 
Cross-compound, fly-wheel, steam 

pumping engine 
Compound-duplex-Deane steam 

pump (original plant). Rate 
about 700 g.p.m.

64 148 0.0124 1.84 4,968.00
1,350.00

6,248
17,000

2,725.61 J Actual figures of present cost.
I Rate of pumping about 700 g.p.m.

Eft


