July 22, 1915.

PRACTICE IN HIGH-HEAD HYDRAULIC PLANTS.

of the National Electric Light Association, Mr. J. P.
Jollyman, of the Pacific Gas and Electric Company,
gives the following interesting notes on high-head
Practice, chiefly as exemplified by Pacific Coast plants.
Pipe-lines.—By reason of the high pressures carried
and their length, pipe-lines for high-head plants, and
Particularly for plants having 1,000-ft. head or over, are
a problem of importance. Cast-iron pipe with bell and
Spigot joints has been used in a few installations in the
Past on heads as high as 700 ft. Pipe-lines of this kind
are not very satisfactory since the cast iron is not well
adapted to withstand shock from a sudden change in water
Pressure nor the stresses set up by changes in temperature.
he joints cannot of themselves withstand the tendency
tO_PUll apart, hence the pipe must be Held in alignment by
€Ing covered with earth or be supported on a continuous
e of concrete piers. While it may be the best material
or high-pressure fire systems the conditions on a steep
hillside are so different from those in a city street that
€ast iron is no longer considered a suitable material for
high-head pipe-lines, and it has been abandoned in favor
of other materials.

lN a paper read at the June convention in San Francisco

o Present practice favors the use of steel with either
'Veted or welded joints. The use of riveted pipe in Cali-
‘:'rﬂm is, in a way, a development of the practice which
nc;lts followed by the hydraulic miners. One of the_ most
. e\’f’orthy examples of early practice in the use of riveted
Dlpe 1s the syphon crossing the west branch of the Feather
Ver near Cherokee, which has a maximum head of 887
. And a diameter of 30 in. This pipe was installed in
Siplo and is still in fair condition. Riveted pipe is reliable
4 (;? hl_dflen flaws in the plates are rare and the stre.ngth
exi}]e] Joints can be determined with accuracy. It is so
mun;e that bends up to about 9° can be made at any
at ey -about Joint and .s’mall ch.anges or corrections made
and\‘?ry field joint. Pipe of this type has been cold-rolled
iy dS'OId-punched'up to 1 I in. .thlckness and down to 52
o i lameter. Thicker riveted pipe has been made but the
«'lcts In this have been drilled and the process of manu-
.Cture is more like that of boilers than of typical
Weted p'lpe.
e ’ihe. disadvantages of riveted pipe are the excess
l‘ivegi t In the cross-section due to the f;fﬁmency qf .the
of fr.ed_JOmts being 879 or less, and. the blgher coeﬁlc1§nt
WithICtlon due largely to the protruding rivet heads. Pipe
= Welded longitudinal seams and with either riveted or
Weig'ﬁd round-abopt .]oints has the a'dvan.tages of minimum
eai t and low friction losses and is being used for high-
s 1‘_”01‘1(. In general, welded pipe has not proved quite
beee lable as riveted pipe, but the process of welding has

e Tapidly improved and the new welded lines are
atlsfaCtory,

g

o A{]t will generally be found that a material saving in

aﬁ t can be made by tapering the diameter of a high-
fricg; p‘Pe_-llne in such a way t'hat the total h.ead lost in
an(;n will be: the amount considered pefmlsS{ble,.rather
s Y selecting a uniform diameter which will give the
Me total friction-head. This is particularly true where
;ncerezroﬁle is such that _the sloPe increases as the hea_d

K ses. .In a recent riveted line whose proﬁle_ had this
‘p Cteristic, the diameter was tapered from 72 in. at the
I’sp;r end to 52 in. at the lower end where the head was
fl‘oms ft~_ Om.e of the latest welded Ii?es has t%een tapered
42din 42-in, diameter to 36.8-in. equivalent diameter, the

* Pipe being divided into two 26-in. pipes.
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The problem of anchoring a pipe on steep slopes is
important. The weight of the pipe and the stresses set up
by changes in temperature have to be considered. The
lines must be rigidly anchored at the power house and
should be anchored to concrete piers at sharp bends. Ex-
pansion stresses in a straight line held rigidly at each end
are about 1935 Ib. per.sq. in. for each degree Fahrenheit.
change in temperature. Experience indicates that hori-
zontal and vertical bends in a long pipe are of great ad-
vantage in absorbing the changes in length due to these
stresses.  Slip-joints have heen used at various points
along the pipes, but they are a cause of serious trouble in
that the pipe tends to blow apart at the joint. The present
tendency is to avoid long runs of straight pipe and to use
slip-joints only at points near the upper end of the pipe.

Gate-Valves.—Special fittings such as Y-pieces or
gate-valves are generzlly required at the power house on
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Fig. 1.—Chart for Computing Specific Speed.

nearly all high-head lines. The practice of connecting all
pipe-lines to a common header-pipe and taking all the.
connections from the header to the water-wheels has been
abandoned for the simpler plan of feeding a certain number
of wheels from one pipe and reaching these wheels through
Y-pieces. These Y-pieces are usually of cast steel heavily
ribbed to strengthen the sections that are not circular.
Gate-valves are an item of great importance. The
disc of a 36-in. valve under 1,000-ft. head must withstand
a pressure of 440,000 lb. when closed. Present practice
favors a gate with a single disc and with an operating-
gear of sufficient power to move the disc under full-head.
With so powerful an operating-mechanism any form of
wedge-disc is objectionable, since the stresses in the body
of the gate may be greatly increased by the wedging of
the disc ; besides, the great pressures against the disc due
to the water alone will be sufficient to prevent leakage.
The Johnson or needle-valve form of gate seems to be
well adapted to high-head requirements particularly where




