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These pipes do not contract and expand with heat, and can, if necessary  ance. Flanges for sinking pumps, where the pumprod works inside of

Lie left on the surfuce
by snow or Iandslides.
kind.

The pipe is very rigid and not readily flattened
Fig. 2 iz a view of a completed pipe-line of this
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Pipe Conncelivns. Wiought iron pipes are connected principally
by flanges, screwed ends and couplings. leadeld or comentad sleeves,
or by simply slipping the smaller end of one length into the larger
cnd of the next. In underground work, shafts, cic.. welded tubes
with flanges or serewed connectioms are used fr water, steam and air-
pipes.  Leadad joints are only used where a water-jip e is pomanently
located and not Hable to be disturbed, such as pijes for water distribution.
They are not snitable for pump-columas in shafts or inclines.

Flanges are the usual nuans of comniecting pijes underground.
They are commonly made of castir.m, and, in case of welded pipe,
cither screwed or shrunk on the ends of the tube, which, in the
latter ¢ase, is expanded behind the fange, asat o, Figz. 3. avd then beaded
overin front, as at . Instead of expanding the pipe behind the flanges,
it i preferable to have the bore of the flange recessed, and to hammer the
pipe into thic recess, asshown at a, Fig. 3. This gives a firmer hold on
the flange. Tt is sometimes necessary to it in rivets, as at ¢, Fig. 3, in
case of rivete pipe or where the pipeline is sulject {o Jateral disturh-
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the pipe. shondd have these rivets countersunk on the inside, as at o,
Fig. 3. In putting flanges an pipes eare must be taken, in the fisst place,
to have their faces come xquare with the pipe, and also te have
the bolt-holes of the two flanges in line, 30 that the lengths of
*a column or pipe-line are interchangeable.  In order to allow for inuc-
curacies in this respect, amd also to provide for possibly required varintions
in position of elbows or other conneetivng, the holt-holes are sometimes
made ablong, as in Fig. 5, so that one flange ean be slightly rotated upon
its mate.  Inthis case a wrought-iron washer must be placed below the
nut to give it an even bearing. Suebl a washer is an advantage also for
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ordinary ronnd hales, as it provides a better bearing for the nut than the
rough casting. A\ prajection «, Fig. 8 and Fig. 5, should be cast on one
flange of cach pair, to absulutely prevent the bolt from turning when the
nut is serewed up. Where it is desizable to get the tlanges of as small
dinmeter as possible, basses are carriad up aronnd the bolt-holes to the
full depth of the flange, Fig 3. In this way the bolts can be lbrougle
cluser to the bady of the pipe thau in the form shown in Fig. 5, while the
thinner metal between the basses atlonds facility for dveting to the pipe.
Flanges of larger diameter are, hawever, always required where the pipes
connect to cast elbows or nozzles, o nts to allow room for thie bolt-heads
or nuts on the back of the thinge of the casting.  (See Fig. 5.) Where a
greater number of such connections are required, itis sometimes preferabie
to make all the flanges of the larger size.  Such flanges should be ribboel
between the bolt-holes.  Neariy all tlanges oltained from dealers in pipe
are much too light, and have ton few bolts to be svitable for pipes sub-
jectedto hicavy preasureand deflecting strains, like pump-columns or high-
pressure steam-mains.

The smaller sizes of pipes. and often larger ones also, have their
cnds threaded, aud are conneeted together by threaded sleeve-coup-
lings or by flanges screwed wn. The flanges of largestcam-pipes are often
put on in this maancr.  This method of sccuring flanges is generally also
necessary for pipe of extra thickness.  Where a tight pipe is required




