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The Wave Basin is made up of the following basic clements (1)
towing basin, (2) wave generater, (3} wave absorters, (4) wive guides,
(S) towing bridge, and (6) towing ustor, each of which will be descrsad
in detail below,

WAVB BASIN

Towing Basin:=The towing basin has bteen consirveted in a cirev=
lar outdoor tank 85 feet in diameter and 6 feet in dep:ih, Shallow viater
experiments have been conducted by lowering the water level unkil ihe
desired depth is ohtained, The actual testing area or seaway i5 42 feex
by 65 feet, although the preseat plans call for e2alarging tais area e
50 feat by 70 feet late in 1857, The testing area has heen provided with
a suooth cencrete floor whose elevation at ali peints is within + 1/&8-inch
of a true plane surfaze, This has been done 3¢ that shallew water axpesis
rents could be carried out, The statdie watezr levzi is controelled io o
specificd value, within + 1/32-inch,

Wave Genecatori-<Wave trains are gemnerated eith2e by 3 sieel
bulkhead wave generator hinged at the {loor of the fark or by z ¢ylia=
drical piunger generator described in raference (i), depending on wh2ther
2 shallow or deep sea is desired, The periocd of the waves mzy lLe varied
by changing the sprocket ratio in the final drive of the motor driving
the generator. The wave amplitude is varied by changing the zadius of
the crank=pin, The wave height—length ratio gensrally decresdses as the
wave length increases, The wave length capabilities and the maximum
height-length ratios available are shown in the fcellewing table,

Wave Length Maximim
{(feet) Height-Length Ratic
3.0 1715
4,0 13
5,0 1/20
6.0 1/20
7,0 1/30
8.0 ' 1/20

9,0 1/40
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Have Guides:=Diffraction of the wave frent is prevented by wave
guides, The wave guides are constructed of cement blocks, : &
are proevided at proper intervals vhere the model mugt start it
btehind the wave guide walls, The wave guides arxe visiblae 5
2., Fig, 1 shows an earxlier piywocd panml type of wave gui
Lean replaced by the rigid ecement block wall.

Tewing Bridgei-A portable truss bridge spans the
This bridge ¢an be easily rotated to any orientation relative
direction of wave travel, Fig. 2 shows the towing bridge &L
to the wave basin, 7The towing bridge suppezts two carefully
and alignad reils, The raiis consist of 5716% = 2" x 2 sxe
suppetted at o=<foot intervals,
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The rails provide the reference datum {rom which the mode
motions are measured. An 2iuminum towing carriage travels on Lh€5f 12i18
The carriage tows the models, provides the reference foy maasurencn
supports any movie ¢ameras used during the tests and tz£551it¢ :
tric powar ne2ded by the rmodel, The lower part of the earriage is shoun
in Fig. 3.

At the present time the models are restrainzd ir suvge, swey
and yaw, Current planc inelude modification of the carriage 0 peormit
move degrees of freedon, and measuremerts of sway o7 surge., A gub-=
catriage similar to thai described by Sibul (2) will de utilizad,

rowz_ﬁAHc?szszhe nedels and fowing €arriage sge
by a4 1/6=inch diameter steel gabie. Tais eable is wmoved i shesn
turned by an electronically eontrolled D-C moter. The i{owing uutux
control was designed snd built in the Coloradso Siate Huiversity ”7eeJ
trical Bugineeriag Dcriztmwnto Beth the field and asrmature cu
are controlled by a Thyratvon circuit. The gpesd=torque gharacferistics
cf the motor may be "ﬁ iusted, The principal characierictics of the
system are:s




> o e y &
High gvagting togqud,
Tharyme el Y4y .tfv
Deynamie braking

No speed waviation for 2 particuszr seaiiny

5. Rumcellent reliability.

The €eatrol panel for the towing moter also
suwitches and devices which sicp the molor at pre=set
at either end of the run, control the tinme of staztir

salaty intevlock which stops the carriage in the event
visal connections between the model and cavriage are Lrolion,

The tine of starting a test cun dis controlled bv il wiwve poise
This recnirement is very important in obtaining informat on on e ¢

sients present during a part of the raa, The stari-cf
is initiated by the starting of the wiave generator.
trol permits the towing motor to start omly after an 0 2
af wave nave been emitted by the wave generatcr ana tb-A ula' 21
sredeternined phase of the wave.

INSTRUMBNTATION

Current instrumentation inciudes (1) wave probes, §o) wod:
notion instrumenitation, (3) data recozding equipmeai, (4) amnpiif. er
ﬁy iten, (5) motion pietures and still photograph equipaeni and,
ine computing facilities.

Wave Frobes:=The wave profile is sampled by
point som “distance away from the model so that a wav
turbed by the model is regorded, One of thass probes
oroie while the other consists of a capacitance wire
typa Geveloped by the David Taylor Medzl Basia {3).

two ;w ¥y

I additica tc these fixed probes, a number of
arg used to measure the wave prefile in the ifunsdizte vi
acdal. Thest moving probes or infiuence probes ave atiz
carriage and record the wave of encounter relative to cavviage o Lruse
d&‘ﬁumo

The ¢scillographie records from the wn probes yvield
neasucenents of (1) the pericd of zneonuntar, (2’ phiase Y255 b
nedel motion and the wave, and (3) information o now the zhip i
the waves. These influence prob2s do not touch the watoey: thev
tre pxinciple of change of capacitance betwesn ti2 wake:l surfaqs
srzll plate placed a short distance abeve tha witer. o dals fwe infl
erce probe units have been completed; however, present plans call for
thbe ¢onstruction of several additicnal umits so that the model =y be
surrounded by a moving sampling grid,
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circuit. The pnte1ilommtera glves an eiectrical #igmal aropeitional
the motions of the model reiative to 2 towing stem wi.ich is artached
the carriage, A1l conneciicns bpetween e mode! zad carziage «ge mad
through carefully aligned precision basl bearing mounts, The rodel iz
igsolated fronm the carriage by means of a sponge rubber filter vhich et
nates the high=frequency strustural vibrations of the earviage azd b
but passes the low=f{requency model motions., Figs. 3 and 4 show the du
of the mounting of the model to the steel stien,

Accelerome ters may be mounted at the tow and stern o regord
information concerning slamming or impact lcads when the forelvot emorzes
from a wave, It has beesn observed that forefoot ecmergence as noticel
from movies takea during the test does not always indicatz ¢h: orcurrzaee
of hydrodynanic impset (%) 3; therefore, instances of ulamaing nust te
obtained from an accelerometer or pressure pickup.

Strain gages are used vhen forces or women s st be mizsunsi,
These have proved to be very reliable, inexpensive and versatiie,

Data Recording Bouipment:=Originaily all duts were obtained
from movies taken during the test runs. Most of the experimental data
are now recorded on a l6é=channel Heiland osciliegraph, The oxords
from the various tramsducers are recorded on photosensitive puper, Tae
oscillograms are prcéessed in a semi—automatie Geveloper, A greoat
vactiety of interchangeable galvanometers are avasilabie for the oseille-
geaph,

Amplifier Systems:=Unfortunately in many applications of elez=
tronit or electrical instrumentation some form «f amplificatior. is azc=ssaey,
A ll=channel Hathaway carrier type amplifier is used for most of these
applicationg, The amplifier is most often used in ¢onnestion with sither
the bonded or unbonded strain gage transducer., This ampiifier system
may also be used in conneetion with the inductive or capacitative teauns=
Jucers now available,

In some cases a cathode follower and a simple eéurrent amplifdisr
is used., This is empleyed when the cutput impedance of the grinsduses
is much greater than that required by the galvenometers used v the
oseillograph.

Motion chcuxea a2nd Photographs:=Twe specinlly modii'ied remo teiy
controlled, 16-mm | mevie cameras are svailable for phctographing the test
runs. These cameras may be mounted on camera boomg on the towing czrelage
sn that simultaneous front and side views of the model mav be cbtaiuned.
These wevies yvield information on the bhehavior of the wmodel. £ 8 u 3
Graphiz camers is also available for “still® sictuzes. This cenzra mav
4180 be mounted on the camerz boom and may be cperated by rem:te coatsnl,
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Developing service for ali black and white and ¢olor movie film

is available or a 24=hour basis in Denver., Other film is developed locally
on short notice,

Projection fagilities for 16=mm movie film are available, Any

exposure may be stopped for an indefinite time so that measurements €an be
made.

Bxperience has shown that more accurate measurements of the
model motion can be obtained from the oscillographic records of the micro=
potentiometers outputs; however, movies are always very useful and of ten
vield data which were not originally included in the testing program,

Machine Computing Facilities:=Some machine ¢omputing facilities
are available, At the present time the University Business Office and
the Registrar’s Office handle all their records and business through an
IBM facility which is leased for this purpose. These machines are avail=
able for other purposes cn a rental basis, The machines available are
tabulated in the following list:

Key Pungh Card Sorter

Card Verifier Collator

Interpreter Tabulator

Reproducer and 6024 Calculating Punch

Summagy Punch

In addition IBM Model 650 and 704 computers are available in
Denver on a rental basis,

A small D=C analcg computer and a reflex=integraph are avail-
able for solving ordinary differential equations,
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Fig. 1 Wave basin showing model seaplane being towed at
1359 to direction of wave travel. Waves represent deep-

water waves 5 feet high and 100 feet long.

Fig.2 Wave basin showing model ship being tested in
shallow water waves. The steel truss towing bridge
may be moved to any angle of travel relative to wave

front.



Fig. 3 DModel aircraft carrier being tested in shallow water
waves., Note square aluminum stem which attaches
model to towing carriage. Electrical leads transmit

signals from model to the recording oscillograph.

Fig. 4

View of inside of modelcargo ship
which has been constructed of fiber-
glass-plastic laminate. Wires lead
to pitch and roll transducers. Lead
weights areused for ballast to achieve
proper displacement and dynamic

properties.




