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ABSTRACT

Two eimple mechanical systens by means of i
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Recent studies of wave forms met at sea under stolm conditions,
and analy es made for purposzs of corzelation, indicate that such seas aze

produced by the supecposition of elemental waves of varsying amplitude and
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wave length, It wmay b2 desicable to reproduee sueh waves in model tanks in
&

fxid

order ¢o pegalt o more falthful repreduction of the cenditions the protetype

2

ship will encounter at gea and thege resgacches previde a elL- as to how
this may be sceomplished,

If the wave genzrater is of the plunger type, it wust be given a
eotion rzepregented by 8 sum o¢ the eoxponcnts condeiduting te the avthaa
wave poofile. Since the wave gemeraftor will genmesally bz at souz distance

”

z the diffezences in
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from ﬁqe test ares, 1¢ will be nseessarzy to aseot

‘J

wave teavel time for waves of different wave lengths and the different dif-

fraction characteristics asscelnted with the diffezent wave lengths.

CONTROL OF THE MOTION COF THR WAVE GENERATOR

A nechanisn for gemerating such wave ¢rafing would have essentially
two parts.
1, A mzans of generating the sum of the selescted wave compeneats,

2. A means of lmpezing the sum &0 the plunger of the wave genszratos,

toziiyg thelr sus ¢on be produced by a doviee of the fellowing sozt, If a
ﬁémﬁ ecord fs fastensd at ome cnd and pesses over o sexles of pulleys of
vhich gae@fhaé ones have fixed axles end the remsinder are a%ia@hed to
eranks, the f&e; end of the cord will gemozate thz sum of the motions eon-
en2ng "is showm

in RPig, 2. The throw of the ecanks @ o be made ad fustedle to permit the

comtribution ©§ cach ind, £n sltérmative devise is pro-
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Lets

A . represents en awplituds constant,
'C the speed of propazation of a wava,
g the aceele: ";1‘@5,0*3 of gravity,

h dep&:@"‘ & besin, ' S

3
K

L length of a wave generatoz,

°

Q. the m:-.::ér"uza volume digplocenznt produced by a li;.,:ax wave

R the dlstance from the m:s’;eg of o wave genczater to the point

ot which a wave azplitude i3 to be com puted,

T  the pafﬁ@d of & wive,
W uni.it %:@v.tgm of watag,

%, ¥o 2  coopdinates, .
& ¢the sngle bed:

en ghe B.er;gﬁiz of & wave generator end a lime
drayvm cutwar g

fr: om the ecenter of the wewe genscates,

42?

. . | .8 @& n. = & P opsm & y . & ) 2 T
the hefoht of the suefoce of a8 wave zbove the undistuzbed levael,

. B 0 .
s EX)
A the wave lenzth, ‘

o
- 20
= &2
T .
=l
27
o2 =
o oppeoximately egue .1 to " >» lagge 60 :a:;&'ca 0 e
The wave zuoplituds is given eppzoximaltely by an cupression
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of the fora: TL
20 Sin (-7{*- €osct.) i

f E- . 2 ' T, G
T —my AL sos02) 10 {nR) cos (aR « *=) €03 &
e - T sin 4 ~ |
2+ Sin (nR w,ﬁ?) Sin Jt | e : e
Valid if R »é and  (aR) s> 1.

The wmaximun amplituds, 1 thout regard to phase position iss

o o | |

in (== cos (G ) "

Lo vy A ’_ 2 _ (@
an : @ (nR) ,

5 AL e
(ﬂcoc\,) \JET

e = L 2 ¥ ‘
Valid if R 'y end (k) > 1,
Ruamplas A
Suppousz the eeord has been analyzed -and that the longest wave
length in the rodnl sccle is 10 £t and that it is degirad %o provide a wave
¥

of smplitude 0.25 £+ and wave length 5.0 fﬁ as one component, It will be
assumed that é'e wave generator is 10 ft lon g and the wavé is to bé produced’
at the center of a cirscular tank of 40 ft :4(5 15 and a water depth of 4 fi.
' From Eq 2,with ‘
ij = 0,25 ft

= 10.0 ft

5.0 £t ,

< el

= Mo
= 30° ,
R= 40 £% ; .
. e o
LW . 6.2232 . on = 503 o end
cne has n = "?1\« = 3 ~ = 3.2 f’ n® = 1,575 " nR = 158

~ - .

Prom tae chazrt of Fig. 3 (Technical Repert Ve, I, Contzacet MNong 1610{02), w
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Then, in this ecase,

.= 1,000

é,. n%Qy | 2
m g T ()

Q= ar-b%sz = §5.64 euble

With a generzatesr plunger

"

the wave gemarator is lezatad mzaz

o

ng At would reguirce

=)

P | P o 09 _—
produse this displacement, bca.%ﬂ T, 4

.

the wall of the ¢ank, wive eaergy can bae

propagated ealy towasd the senter ‘of the fan and €hls figure san be eut io

haif (In the roport referced to.

wall ean be seecounted for by the u

it i3 enpladned fow \h eﬁ'fe st of fz,.e

se of dmazes ) Thaa ine malimde of the

0,564

plunger motion meedad to maintain this wave ecozvonent it "‘“3‘“’ = 0.282 fo.

It remains to adjust ¢he phase. This is best donme by eoensating for the

difference in weve travel times., The wave velseity is:

The wave velecitics for the two waves doseribed above may bs €

follows:

Wave
Iength  Depth
(fect)

2 - .
(fect) 163 t/secz) ¢

10 4 32,2
5 4 32,2

wmﬁted as

e . B,

= e v A LS Wi ”
20 . —
ige 75062) — S (£¢/sec)

0.9871 7.1
1.0000 - 8.0

51.3 2:.52
25,6 5,03

>
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The travel distance is 40 £t and the travel times and the time shifts to

-put the choster wave in its proper position at the center of the wave basic

may thea be esuputed as followss

HWave Length

- ey
(feat)

Time Shife

e

{Secondg)

10 - 5,82 0
oL ‘ 2.29

Then the 5=f¢ wave-leonzth compsnent must ba set ah

esm o glve i¢ enmeugh 1

argive in its proper phase relationship at the cen
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