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“? the shape of a jet or pipe introduced into the discharge
Pipe not only has no value in assisting the pumping opera-
tion, but -is actually detrimental by forming an obstacle to
the free passage of water. The enlarger sleeve not -only
offers little resistance to the water, but makes it possible
10 install the air pipe very close to the discharge pipe.

Size of Air Pipe.

The size of air pipe depends upon the quantity of air
Tequired, its pressure and velocity; the latter depends upon
the difference in pressure between the top and bottom of

the ajr supply pipe, or, in other words, how many pounds

Dressure one is willing to sacrifice to force the air through
the pipe.
Taking the results of the tests, and assuming that the
drop in pressure is proportional to the length of the air
Supply pipe, it was found that, for one pound drop per
hundreq feet, the velocity is about 27 feet per second ; for
Wo pounds drop, 42 feet per second, and for three pounds
I0p, 53 feet per second. Economical operation is, of course,
More easily maintained by having the drop in air pressure
S small as possible.
 Perhaps it would be well to give here a brief descrip-
tion of the manner in which the operation occurs inside the
Well. As the compressed air enters the discharge pipe at a
Pressure only slightly above the hydrostatic head, the
Column of water above is forced upward. Air continues to
enter, filling up the space left by the rising body of water
Until the top of the water column reaches the discharge
Obening. The moment that a portion of the rising water
1S discharged the weight of the column is thereby reduced,
::; the air beneath it will correspondingly expand, thus
ucing the pressure on the water in the discharge pipe
oilt°f” the air inlet. The weight of the water in the well,
= side of -the discharge pipe, then forces the water upward
o the pipe, stopping the inflow of air. The pressure in
Wiethai}- supply pipe is quickly reinstated by its cor}nection
& the supply, so that it again forces an entrance into the
Ischarge pipe. This is repeated until the whole discharge
2;1:;, above the air inlet, is filled with alternate bodies of air
. water, the combined weight of which is enough less
an the water in the well to keep up a constant flow of
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ater into the discharge pipe. As each body of air rises

ex:atmal We.ight above it grows less, so that it f:on.tinues to
atmond uIl.tll, when it reach.es the dlscha.rge, it issues at
the Sphefl(: p.reSSure. In this way a cor.mnuous ﬂpw frorp
i Well.ls maintained as long as a sufficient quantity of air
Supplied and the capacity of the well is not overtaxed.
modilll this connection it may be interesting to n.ote tha.t a
Snd d.WaS made.not.long ago of a def:p. well, having casing
N lzchar'ge.plpe in glas.s, for exhibition purposes. The
b escription of F)peratlon, deduced from the. action 9f
S st well, was e.ntlrely .cc.)nﬁrmed by the operation of this
'°SSes model, and, in addition, the cause .Of some of the
Gy ;ncountereq was learned. ’I.‘he principal loss appears
b ue to a slip Pack of a portion of each la.ye‘r of water
Sides O?eXt Sugceedmg layer, caused by the .frlct}pn of the
e the discharge pipe. Each change in diameter of
& Tlli)e’. such as coupling or joints, materially increases
thig Iosl;’ also, any obstruc.tlon or sudden bend adds to
With, bub.bl The bodies of air are not clear, but are filled
8lippin bes and foam, causecll by the presence of the water
iStinctg ack, ‘but the bodies of water are clear and
i ilno‘:ltar.ting the well operation it is necessary to admit
B ay into the w.ell. The. valve should only be opened
uild 4 Tount, allowing the air to flow slowly, 'fmd gradually
- Duxi 0 the .pl‘eSSure required. ‘After.openmg the valve
Seconds Ping will not commence .lmmedlately, but several
‘diSCharée?rhaps even a mm'ute, will elapse before the- water
‘ o wa;ethen it comes with a great rush. After this first
v T there comes a.lull for a fe‘w seconds, and t}.xen
the valve gloperatxon begins more ur.nformly.. By ppemng
B Je t‘;lny a sr‘nall amount the a.1r supplled will be a
& well. Tl::n required and cause an intermittent ﬁow.from
flow s e valve can then be opened gradually until the

Which Mmes  continuous, which is the proper position in
to leave it.

ACTUAL, ESTIMATED, AND CONTRACTED.

A REINFORCED CONCRETE BRIDGE.

The city of Hamilton during 1907, under the direction of
city engineer E. G. Barrow, and under the more direct super-
vision of the assistant engineer, J. R. Heddle, constructed a
reinforced concrete bridge at King Street West, near Valley
Street. The piles in the old wooden bridge were retained
and used for the foundation of this bridge. Below is given
a -detailed statement of the cost of material and labor used
in construction of culvert, two spans of nine feet:—

Concrete Bridge, Hamilton.

No. of cubic Cost Cost per cubic
yds. in structure yard

] B 070 - S G $1,101.31 $ 6.71
Sand and gravel.... oA 54.30
BEMBNET " oaisp slers ) 431.00
Lumber and tools.. 105.85
T e G T B e 12.06
Gasoline and stores. A 15.26 5.63
Rubber boots ...... 2 57s 18.95 .’
Iron and steel rods Y7771
Use of roller on ap-

proaches ...... S 18.00

Totalizis sk 164 $2;024.44 $12.34




