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We obtain the angle ¥ from tgy = — — = — (79)
1 b tg¢
T, :
because __ _ tggand T = T.
T .

According to the theory of the phenomena of reson-
i"‘;;% the amplitude of the forced oscillation becomes of
Nite value when the damping force is infinitely small.
inﬁe 'latter; would.be the case, using our terms, when Ty =
& Nite with which value the amplitude of the above-
.Ntioned equation also becomes infinite. The phase

iference between force and movement has thereby to be
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radius b in the polar system, where the initial vector is
inclined against the axis of abscissz with an angle ¥.

In this case a rotation of the initial vector of z by
an amount of 27 corresponds to a rotation of the initial

: i
vector of 2, by an amount equal to — 2.
T

(See Fig. 6.)

3. AnaLyTicaL ExamPLE.—We use the same conduit
and surge tank dimensions and assume the same friction

conditions.  As before, we take. ¢ = o.5; with f = 1
and for T = 20 seconds we have an initial flow of 263
cubic feet per second which increases during the time

.
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ABSCISSAES = 20 SEC.

OROINATES 5 "= /0" Fig. 6.

®quq) 3 ! :
o — which alse finds its expression in this

e 5
quatiOrl (79)‘

%= GrapHIcAL DEMONSTRATION.—The graphical de-

m()n .
ﬁcults tration of the movement of the first phase is not dif-
* The demonstration of the values
t
\ el
P 2 Tn t
Si—'Re sin (B + —)

My s

of iy be Ca{'ried out in the same form as before by means
Straq; PTOJection of the logarithmic spiral. The demon-
dtion of

t L
#=b.sin(W+ —) =bsin(¥ + —.—)
g g T T

1S ;)b . ;
i o % s .
dined hy projection of a circle, constructed with the

(oMBINED DIRGRRM OF WATER LEVEL
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FLUCTURTIONS
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RBSCISSAESL - 20 Sec.
" ORONB7ES F i

g
—.T =
2

31.4 seconds to 530 cubic feet per second, and

decreases after another period of 31.4 seconds (a total.of
62.8 seconds) to 265 cubic feet per second. Therefore, with
T'=1137.5 sec.” qi=194.5 sec.. " [Ti="147 5. hl;,g.é £t

To 3 T T
we get — = 9.725; —'= 6.875; — = .707
T By T,
T Tl
A ey it
G A
b = — ¢fh, = — 1.008 feet
1B o Pl R
1+ —[—+ ——2]
il iy
dyo o, Dy
¥ = roie o] s R
TR T2

¢ lies in the fourth quadrant and is equal to 270° 7/ 50,
which is practically 270°. With the latter value sin¥ be-

comes — 1 and cos ¥ = 0. We get
T,
RsinB = + b Rcos B = +
2 To
and therefore
2 Tn
ipBi= =itp'y B =iy = 69° 18!



