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Fumiki Kito: Oscillation of Fluid Column in a U-tube Manometer having
a Narrow Passege in It. When using U-tube Manometers in hydraulic experi-
ments, it is usual practice to throttle the rubber tube that leads the pressure head
to Manometer, and thus damp out the oscillation of manometer column. But this
is done usually by the free choice of experimenters. We thovght it better to deter-
mine the size of the throttled part on some reasoning, and the following caleala-
tions were made. Thus the most suitable dimensions of the throttled part could be
determined theoretically. '
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Table 1.
Material o msecy, 20°C oin kgr/m? # v dg
Mercury 0114 x 10 186 x 10-3 ’ 158 x 104
Ether 0.316x 7 [ \
Alcohol 151 x ? ’ ’
Glycerin 848 x ¥ ’
Water 101 x 7 10? 1.03x 10-4
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Table 2.
M ) M Mea- 4 Mea- 3
ean ean sure sure!
Di | D: \ygiye| % | % |value| ! | L2 |weight| L' |Weight
gr. gr.
No. 2 | 7t _ 7 1 o 208 | 9.18
No.2 (7 5 | 750 7.35 554 | 3832 | %48 | Do
2| 7 7—230— 707 | 252| 2562| 252 | 20 |s54 | 3128 | 183 | 7.63
’ ’ ’ _. _ 100 | 4.15
’ ’ } ' - | 200 | 83
11 11 , R
8|65 |65 | €55 |1605| 1610\ 1608 | 20 | 653 | 272 | 200 | 7.4
1 12 S : R
4655 |65 | 655 |1025) 1050 1.088 | 19 |544 | 2516 | 200 | 6.63
19 14 | :
5|655- |6g9 | 683 | 0825 0.840| 0883 | 20 |5645| 2727 | 200 | 7.28
6 629—0 629—0 645 | 0.710| 0.780| 0745 | 21 | 6555 268 | 200 | 7.11
15 17 .
7|65 |65y | 680 | 0700/ 0648] 0664 | 22 |582 | 2666 | 200 | 7.87
8 675})— 6—50— 625 | 0.565| 0.600| 0578 | 22 | 555 | 2448 | 200 | 6.98
b ) BEyiTbhts, WEECRTIRKEERT «, T 230E 5
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Ry, 2%4 16 BIoRLTH 3,
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e=2XTREX y=20x (pe K%) ap b
) 2b (Ja/)3’7-$~-a}

o o = 6=W=5'82
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1=6.0

[No. 2 U 5]
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1, — S S0
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L R=8000 iz Uiz, 2T
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;i
emwessavessovs o G777 N
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Table 8. Values of &

1, No. 2 i M |2 i8EeiRE)

No. 8 No. 4 [ Ne. 5 No. 6 | No. 7 [ No. 8
2,95 x 276 9.95x 1680 | 295x4540 | 2.95x5620 | 2.95x11000 | 2.95x 11600
=815 =4960 = 12400 =16600 = 52500 = 24300
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Table 4. Calculated values.
! | ! ' ' l
Tsee MOl 5 | m amdne| & w8 & |e=6 & |m=gp T
LT ] . ) L
1| sy 0l0| oB8 | o041 | 0070 | 081 | 0.058 | 025 0.043 |
L %% 005| 0£9 | 022 | 0038 | 019 | 0033 | 0.15| 0056 |
. -
o | 143 | 010] 1x43| 095 | 00ces | 059 | 0.0041| — | —
0™ Joos| 715 | 090 | 0006z | 086 | 0008 | — | — |
19| 2 | 815 | 010| 815 099 | 0001 | — | 19
85| 4 | 4960 | 0.05 | 248 — 35
68| 5 | 18400 | 0.05| 670 - 58
68| © H 16600 | 0.05 | 820 — 63
7 H 32500 | | |
8 | 34200 | ] ‘
Table 5. Obserbed values.
. E; i
l\dﬁwdoel ! Tgm o LM 3 Xy \ L5 ; T sec
R . SN
1 | o010 | —oces | +0043 | —o00s2 | +0.022 [ —00i6
. 005 —0.0%5 | +0.084 | —0.018 | +0%012 | —0.085
o | 0100 | —0007 | +0.00a5| —0.0015 | _ _
“ | 0080 | —0007 | +0.0035 | —0:0010 J
Ty _ _ _ _ 12x02
B 0w 0.001 | | 12
i - - ~ — . 130% 0.3
S e ) o [ ~29
5 ﬂ 0.05 — — — — - ' 9.0
6 1? 0.055 — — — — — ‘ } 15.0
I -
T | | \
No: 3, No. 4 ZIHEBNL 55, EERICHO Tk THRIEOMEN 5 127+, &

ERfif & S0 2 BT 2 e KBS R TRIE S —E LT w3, ZEOKRDOPT T 2 IEKET
BYEZFEOS AT T @ 27 0 0238103 SN 203, 2R kIR HIZK % 21,
IR 2 e R 21D @RI X BT WOT, EERE & MERIL L KMz &  —
Hr s L0 LI E v, AEOBTIAOTWs L ¥4 005,

PO SRR R T W A T L B BT 2 0T H %25, HEIzR—Er LTd B
B KK da/dt HURTE 2 BREIERPULHEBE O BB U da/dt 2370 & T E—F el
BYDEBANENEE» SN W, BB REICEIICIAT 5 L D e B L TR
Y525 CERE LM E EH R L worRILLBEwWED L BEbh s,

WEDEHRE

OO 1/0=jguo K=01 Bk Td NEIHRIHIE L 5+ 60 & H T &
Vo, ZAiipicid
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6=20 _1¢
m

. b:[1+0.316><;;;

By l)d=10 ¢+ L, HD R=10" £ LT

><R;%]><71—><

E -4 41

m=nR?X Lyp,

(B xonr

1 D\
b=[1.816]x —5— (p.wR) X (Tz‘)

1.816(p.mR%) X (—g—)‘1

2y
m aR*x Ly,
1.316 ( D )”‘:154'

L, \'d

4 _ /1316 , 1
DNV, T10

L, 2% 1m 736F
L, 230bm 138X

d/D=0.107
d/D=0.121

—10*
D
“d ) 1316 1316 *X10°
d 0107
i L,

ILEmEDRE d/D 23 01 ECHNIEI v w2 &2l 5,

it Ea
AREIITRG ZWIEERERDE I Th 5o & OBGERRE —, —OER R CcHER

BEITBREE

REASH A EHEERROBREIRT 2 ER
BURTZE  GHMAGTHENE METN L2 4 (1940) 8

wEEEN: HEZOBECOWCT 45 EE
P EEAERETT A IR S A (1M8) 1 A
81 HEEN

RESEN B PR RSB OBBRMREIC DU C
i . v

REEE . Gibson FCiKERIC T 2 KERED
FEBE LU DTET BT ONT  HERR
BEEsE BT 84 (1949 2 A

REE . K HERNCRT 2WHOTHRT
DT BEEEEE BRI L8 4 (M) 5 A

REASESR: BV PSR ORI DU T
G 13, 5 28 HEARBRREER Emasg
(148) 4 B

FEEAAER: s Pk T 2 ke ofise
IZonwT 5 EERABEA BEARASR 1
F1 23 4 (1948) 1 H 31 HEEM

HHRAEB: Eﬁtﬁﬂcwﬁ@ﬁﬁk Lk

HERRARR: %A E&koE T RE
IZCER

F—ER - (AR 3D RERST A 7Y
DWENBIT 2 HER  BAEMREEE 50 & 3
e FEFN 22 4 (1M47) 8

WEm—EB: RO REROREEMCITAE
BIWHIE G518, 528 HARBNBAE 508
851 5% WEF 22 4F (1947) 12

SR B0 RRBOBERMICHT AW
% REOME) HAHRERE 51 4 252 %
FEFN £3 4 (1948) 1 .8

EEISHE

FF AEB: 7 2 =V ARKEHROBHAR
o 19 6} B R = Bl SRS g 16 4
(1941 9 A

®OAE: <7 Fov ARROERE 520
(BB =R AMEIAS B 1744 (19424 7

£+ OKEB: DT =V AMROMERY
~ 7T 4 21 ERASEAaRaHIT
HEFN 17 45 (143) 10 A '
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