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PREFACE,

Tae matber comprised in the aeeond edition of this book may be
divided into seven parta: the fivet deals with general prinsiples; the
sacond with pressure engines producing rotary motion ; the thind with
turbines whose power is ohiained by altering the direction of motion
sod the velocity of the water ; and ] have added a desciiption of the
Polton wheel, with some remavks on ita theory.

In Chopter XXT will be found descriptions of the vavious forme of
steam turbines designed by the Hown. C. A Parsotw, to whomn I sm
indebted for the whole of the matter aopd Wustrations. [ have
eodeavoured in Chapter XXII. to show that, in water turbines, theory
mad experiment agree verr elosely.  Chapters XXEITL to XXX,
ioclueive deal with the centrifugsl pump, and Chepters XXXI and
EXXXIL with the fan, Chapter KXXTIL s a descripticn of the hydraulic
works ab Wingara, snd the ook concludes with s short doseription
of the hydmaulic buffer stop. Goephical methods bave been used
wherever possible, but the sdvantage of trigonometry is so grest, that
it bma been intreduced wherever necessary.

In the preparstion of the book oo effort hes been spared to make
the toxt clesr, by meana of copione illustrations, wheraver they wero
deemed desirable, and the matter will, it in thought, be found of
#pecial value to those engineering studente preparing for the Honours
Btagen of the Beience and Art and Technelogical Examinations in
Munchins Construction and Meghanical Enginesring.

Rutherford College, CHAB. H. INNES,
Depember, 18048,
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4 POWER OF & RTREAM.

bat & = & = .E’;., becauss &' is ahaorbed by friction, and

& — A produces the kinetic energy.
ye A

Cggua T g gy
(g - 1)

CHAFTER IL
MeascREMENT o¥ THE PowER 0¥ 4 STHEAM.

Tee power of a tresm way be used to drive machinery,
and in order to know its magoitnde we must measure the
quantity of water flowicy per second or per minute, and the

Ficd .

distance it will fall—:e., the head. This latter is found by
lavelling, while the former may be calculated by the above
formulz if the stresam is smatl, the water heing made to
flow through a number of completely immersed round or
sguare sharp-odged orifices. [t is, however, generally mogt
convenient to form e notch in e temporary weir. The noteh
ig generally rectenguler or triangular in section; in the
latter case the vertex being downwarde (figs. B, Hé ”:ithﬂ
sides and bottoms being chamfered ; or, better, edged all



POWER OF A BTREAM. b

roond with thin sheet iron, in order that contraction may
not li:& soppreased, and the following formula may be
applied :
For a rectangular notch—
Q=%c.Bh. S 250
=53 chh Jh
where {) = cubic feat per sacond ;
& = breadth of natch ;
% = height of surface of still water above the bottom
of the notch ;
¢ = a coeficient of &rmha.rge.
If & is ome-fourth the width of weir, the least width
advisable, - = 090

Fioo &,

If & ig the whole width of wein, & = 667,
For any intermadiate proportions—

where B = bresdth of weir.

For the method of obteining such a formula the reader
ig referrad to Prof CotteriPe “ Applied Mechanics," page 460,
gection 8306

In coneequence of variatiome in the coefficient of con-

traction already stated, which depend on the ratio ]IZ , and

other variations which have been reduced to no goneral law,
Prof, Thomson adopted a trimngular notch, so that the
issuing jet is always & similar figure—a trinngle, with apex
downwards, Hers—

B Bh .. -
Q= b5 W Bk,

13
When & = € A,c = "BO5, ) = 264 &5
w O=dhe =020} =83 hi.



[ FOWER OF A RTREAM,

In order to messurs 4, 8 scale must be driven in the ground
in the pond above the notch, at & point where the water is
gensibly atill, or has » very slow moticn, Ae the height & is
liable to vary, it should be noted as often as ble.

When the stresm is large, the area of the croas-section
muet be found, and the velocity must be wessured at as
meny points s poegible. The sres should be divided into
se.vamlppn.rt.a, and the velosity in each part baving been
noted, the total l{uantity i} per second Wﬂﬁ;ﬂ Ajvg 4 Ag e,
&, where A,, !

# doo, are the areas of the several parts,

and w, #5, &, the veloeitios thersin, 1t will ba leay trouble,
bnt met po securats, to multiply the total area by the mean
velocity. There are seversl instrpwents for messuring the
velooity. The principle of all is as follows: A small
revolving fan drives a spindle, on which is & screw which
givea motion to a train of wheelwork, which, by means of
pointers, records the number of revelutions. To graduate
the instroment it muet be drewn through still water at
known velocities. [t im fixed at the end of a pole, 5o that
it ean be placed at diffsvent depths in the stream whose
velocity is to be measured.

CHALPTER ill,

ForM AssrMED By THE Enemoy ofF Rismwg or Facomse
WaTER

Ir a stream of waisr flows continually without meeting
any cauge of losy of energy, such sa friction of piping or
sudden enlargements and contractions, a simple law may be
used connecting the preasure, veloeity, and head producing
the flow. In fig. 8 & tank is shown, the surface of water
heing &t 8 height H sbove a cartain level, snd the water is
flowing through a pipe to work some machine or machines,
let e suppose, the flow being vnbroken. Then, neglecting



