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ESTUARINE CURRENT METER CONTRAOY

Purpoes; |
fhe purposs of this program is to develop a suitable instvument
for msasuring accurately and recording contimcusly the velosity of the
mﬁctlﬁadmtininm. The inatrument is to be left in
position for a seven-day-period, during which it will record the magmitude
and direstion of ths ourrent vector. The instrumsnt is to have 4 rangs
extending froa a mirimin of 0.05 ot (approximatsly 0.085 feet pe sacond)
eon-;nmno:‘amu(mmws.umpu-mm).wnm
ing held in the offios of Xr., B, K. Couper of the Buresa of 8hips on
Ootober 1, 1952, it was agresd that if possible the accuracy at the low
velogity end ahould be + 0,01 foot per second, and + 0.05 foot per secomd
at the hidinioei’by&ndof the range. MNodification of these accuracy fig-
ures, as dictated by necessity, wers to be cleared with Dr. Pritchard of
mmmmwmunws was the suggestion of ¥r., Couper at

- the Outehr!oeting. On December 18th the Bowewood mpniwith Dr.

Pritchard for a discusxion of the progress of the work. After a lengthy
discussion of scme of the probiems arising from the wide range of velocd~
ties t0 be handlai, Dr. Pritchard suggested that some rclief ‘bﬁ given on
the acouracy of the low veloolty end by making it *+ 0,05 foot par meconmd
over the eatire rangs of the instrument, This newer figure is being used
In addition to the above specificaticns, it was agreed that the
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wmunnommmozuowmm
mtd.agurnidinghuings;m_dmt‘umuindumdnlhtin

welght to facilitate handling.

The maximua depth of cperation for the senaing element vas set

 at 200 fest at ths Ootober lst meeting.

Outline of Pnog_r_ul't

A reviaw o:tmnmmmbmnm. and the problems has
bun dimud with individuals interested in the application of such in-
strureuts. Of the many ideas suggested and investigated, two methods of
measuring the veloocity seem most promising: (1) a system for messuring
the force exerted on a solid body vubmsrged in tas flow, and (2) & systea
z‘oruunrinatha difference in time taken by a sound usve to treverss a
fixed dl.lt-anee in the dirsction of and against the current,

Dr. I is mutd.nting the method (1), employing the drag on a
subserged soltd body, and han decided tsat & cireuler diae sbout 6 indues
in dismster ap oriunted that its circular faces are normal to the current
should be suitable. With this dise, the drag coefficient is constant
throughout the range of velocities to be msasured. He has estimated that
when the normal to one of the disec faces is inclined at an angle of 10
degrees from tha dirsotion of flow, the drag will differ by only ons per
osat Zrom its value shen the normal to the dise i parallel to the direc-

tion of the floaw, The disc 45 to be attached to ons end of a slender rod
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Bonr2L8(37)

.‘i;ielmuammﬂubn(nml)'. The drag on tha dise is

m«uwmunmummuwummmumm.
The use of two Y-typs Fosition Gonvectrons (mmufactured by the Balipee~
Plonew Division of the Bemdix Aviation Gorporation) has bes miggeeted

s & pobsible means of measuring this differenss, (ne comvestron will

be housed within the drcg dise, and the other in toe body of the instru-
'mwmﬁnm-do:mmmu eubedded. A spring
whose reeponss ia proportional to ths one~third power of thas applied
foros will bring the rangs of imclinations within the range of the ocoe
veotron, Preliminary investigations show that the required acouracy oan
be obtained with this arrangement.

Nr. Niddleton s working on the dexign of the elements of the
witrasonic syrvtem, In thls system it is presently planned to use two
orysial transducers matdbyapathlngthotwmyaéiwu,
wrioh will alternately tranemit and receive a one-megacycle signal. The
veloeity of the medium will be obtained from s compariscn of prase betwesn
the two signals for travel with and agelnst the current, The transducars
will oooupy & volume of approximately cne cubie inch, and will be suspended
spproximately U inches below a beam which determines their ssparstion. 2
tentative arrangement of elsctrical and electromle components has been
-d-,mdittabelicndthsbthomrmhwuﬁuio.ostootm
secord over the runge of the instruasnt,

In view of the Migh accuracy demanded and the low velosities to

bs sooountersd, 1t is comsidered asvessary that the ingtrumsnt by anchored
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~ to the Dottom of tha estuary. ' Any other arrenpesent, soch &3 suspanding
the instrument from & float or boat, will subjest the ingtrument to in-

duced valocities many times the low velocities to be measured. It is

| oontamplated that the overall specific gravity will be less than umity.

The inatrument will bo attached to an ansher on the bottom of the sstuery
by & muitakle cable system. |

In both the methods mewtioned above, it is necessary that the
 instrument should be able to orient itself sutomstically to the direction
of the current, In addition, the invtrument should medrtain & Axed posi-
‘umununmtn.mum.'xnmam,m the cantilever should
maintalr & vertical position, while in the sscond case the vltrasomle
path should remcin horisontal, To accomplish this, Dr. !4 has proposed
the arrangement shown in Figure 1 — esssntially an "airfoil* with two
endefins, The fins halp to orfent the instrumest to the directdon of the
current, while the alrfoil statilises the instrument with respect to the
vertical. Ths latter aim is acoomplished because of the faot that the
W:omuuuuw-mwmmmmwmmm
af the velocity of flow, and the ratio of the drag to the 142t is inde=
 pendent of the speed of the current, Tius, except for the gravitatiomal
force wiich can bs reduced ¢0 a minimum by making the overell specifie
gravity very oloss to and slightly less than unity, the matio of the hori-
sontal force to the vertical fores acting cu the instrumsut is w.
The position of the cable and the instrument relstive to the vertical is
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Page 5.

_ m .practim ixspendent of the magrituds of the veloaity.

™ 1mut$.gs§ian has reached the stage where preliminary
model work has been started on both systems.
The convestrons mentioned above have been raceived, an! thsir

static and dymamic performance charactwrisiics are presently beirg de-
. | .
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