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h = the total lift, or head, in feet.
1 : - the total length of air pipes, the distance from com­

pressor to pump tanks.
Having these, we must compute :
Qa = the volumetric capacity of the compressor, or the 

piston displacement in cubic feet per second.
V = the volume of each pump tank (cubic feet), 
d = the diameter of air pipe (in inches).
D = the diameter of water pipe (in inches).
H.P. = the maximum horse-power required of the steam

. Under normal conditions it is safe to say that the return-

system will show 
cent
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efficiency of 50 to 55 Per 
of water

an average
this efficiency being the ratio of horse-power 
to the indicated horse-power in the steam

It is easy

cylinder of 
to esti- 

in terms of
m compressor, including all losses, 
r a‘e fr°ni these figures just what they mean 
tUel saving.
• ^et the question of fuel economy is but one argument 

‘avor of the return-air system. Another argument is that 
® COmPressed air system may be operated with a far less 

horse-power, with a corresponding reduction in rs
repairs and firing

boiler end of compressor.
From the formula :COst of boile

cost. r plant, interest, maintenance,
Where a plant is crippled by a shortage of boilers, the

less economical
Qa = Qw [1 + 1.4 loge R]

the following Table I. has been prepared, showing the size 
of compressor, pipes, etc., required for various heads, based 
bn 100 gal. of water per minute ; for other quantities, the 
dimensions will be directly proportional. The table assumes 
the pump tanks to be fully submerged.

substituti
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°n of the return-air system for a 
system will relieve the embarrassment.

Mr °ntmuing still further the argument for this system, 
no „Abrams notes that the tank equipment needs absolute y 
the ar< f'he operation being entirely under control rom 

enkine room, the engineer -can at any time start, stop 
Pumping. There is no possibility of drowning

with proportionately

Table I.—Dimensions for Return-Air System.°r v*ry the 
°ut the 
less

c i I = 1system. In fact, it operates 
as the height or head of water above the tan s 

It cannot become choked by such silt or dirt
E 8 ■piPower

leases.
“J-'y enter a mine sump.

as ma e.return'air system cannot be classed as a pump, or 
It is acillnery of the kind regularly catalogued and listed. 
Presso COmplete system in itself, consisting of an 
Madinr’,a rece*ver, a reversing switch, two air lines, eac 
tank 5 r°m the compressor through the switch to one pump 
by a r3nd tWo Pump tanks, all in a closed circuit, in which, 

egular cycle of operations, one air volume is compres- 
expanded, recompressed and re-expanded, correspond- 

a discharge of one of the pump tanks, 
is adm\ prpiciple of operation is simple. Compressed air 
the flu‘,tCd to a tank filled with water, or any fluid, forcing 
-,c ‘d °ut through a check valve and pipe line, and at 
tank ti.6 t’me the compressor is drawing air from the other 
is etn 6 charge of air being regulated so that when a tank 
thereb y’ the other js full, at which time the switch reverses, 

Th reVers^ngr the action of the tanks. 
ferri„_G cyc*e °f operation will be better understood by re-
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190FlS- 2; a and B are twin displacement tanks, 
completely submerged, though they operate if 50 

as.t0 be filled by siphon action. A1 and B' are the 
Plpe lines. C1 and C3 are discharge check valves
g the return of the fluid ejected, 

and D3 are
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ttyo 1air 220
Pr€ventin I230

I)1 I240check valves preventing the discharge of 
through the inlet. E is the discharge pipe i'rom

the 1fluid

tanks.
G* and aut°matic switch controlling the pumping cycle.

. 2 are the tank risers.
is the 15 tbe compressing cylinder of an air compressor. 
snppliejUt0matic compensating valve which keeps the system

c°niDr ^tagram as shown, air is being withdrawn by the 
tank a °r 11 from the nk B and is being compressed m 
thr0Ue., 4t the same ti e the fluid is entering the tank B 
tank 4 Lcheck valve D3, while it is being forced from the 
chart, tbr°ugh the riser G1, the check valve C1 and the dis-

fu Plpe E-
.... . 6 mathematical analysis of the system is difficult, 

find Tl mtcrested in a full discussion of the problem will 
54 of ull7 brought uot by Prof. Elmo G. Harris m o . 
gine„_ G transactions of the American Society of . lV1 n
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Air-Lift System.—The air-lift system of pumping, mea­
sured on the power basis, is not an efficient method of rais­
ing water, but where it is and can be applied, it fills a cer­
tain field and in that class of work does service that no other 
pump can do, and does it in a most satisfactory way. This 
method of pumping has been most generally applied to rais­
ing water from artesian wells. There are not many under­
ground formations in which wells can be located close to­
gether without affecting each other when pumping, and for 
that reason it is best to spread them out on a line of .what 

call the line of underground flow. Some formations 
so tight that wells have but little capacity, and in such for­
mations it is particularly necessary that the wells should be

For the reason that

^-tly

arewe

In 
are

I Per

ers.
eded dataorder to proportion a plant correctly, the ne

as follows :
fbe quantity of water to be pumped in cubic

scattered and pumped moderately, 
separate pumping units entail high first cost and labor for
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