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SUMMARY

During the period covered by this report, work was conducted on a cable
payout tecknique, on a quarter-scale model of the mine, on the design of a
half-scale wind tunnel model, and on the analysis of the guidance system.

Investigations were made of a cable payout technique in which the payout
mechanism remained stationary on the bottom. After the equipment was fabri-
cated, the device was subjected tc teste. The resnlts indicated that the noise
generated from this arrangement was unacceptably high. The tests, furthermore,
were complicated by an unexpectedly high level of background noise. Another
technique, using a dragged loop stabilized by a streamlined sheave, will be
tested at chz same site. If there is a substantial improvement, a new test
site, where there is less backpground noise, will be located for the final
jump tests.

A qguarter-scale model was built and successfully tested in vertical
Jumps to verily the preaediction cf dynamic stability in the new 2l-inch diameter
configuration. Work has started on the design of a half-scale wind tummel
model of the same configuration. This model will be used for the determination
of accurate values of hydrodimamic parameters.

The analysis of the puildance system, using estimated vaines, pregressed

during the past month and is being carried ahead at the present time.

Repor: No. 09-176~17 v
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PHASE B
SELF-NOISE MEASUREMENTS

An amendment to the contract has been received that will permit as Task 8
of Phase D, the measurement of self-noise of a new bocdy configuration. ther
investigations along this line, “rcluding the determination of a suitable
measurement technique, will henceforth be considered as part of the overall
a:~ustic problem usnder Phase D. The final report on Phase B will be written

as time permits.

PHASE C
THERMODYNAMICS OF
BLOWING WATER BALLAST

The writing of the first draft of the final report for this phase is

anproximately 85 percent complete, and will be continued as time permits,

Report No. 06-176-17 1
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Fizure 1, Equipment for Tesling Cable Payout Mechaniem
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PHASE D
ANALYSIS AND SYNTRESIS OF ITOMING SYSTEM

Acoustics

Fabrication of accessory equipmnent for Lhe evaluation of a new cable pay-
out, tezhnique was completed during this report period; and tests were conducted
on ¢6 and 27 October. The general arrangement of this equipment is illusirated
in Figure 1, whi~h shows the pavout device intec which the cable was inserted,
the falling weight and the dropping mechanism. Fipure 2 shows the installation
at Morris Dar.. The ravout device was attachea ~o a buoy and pulled to the
bottom. The droppins mechanism was noisted to the overhead line and stahilized
with guy lines to the barges. The nose assembly with hydrophcne and vreamplifier
was suspended at various depths alonrside the cable, and its outout cable was con-
nected to the recorder on the barge.

The data from three drop tectsz has been analvzed, ard the following
observatioas made:

1l. The nresent anmbient noise level in the lake is higher than rre-
viously encountered, and in snite cf the advantage 1in signal--to-
noise rat:o obtained by virtue of directivity in the hydrophone,
the acceptability of this test condition is marginal,

2. The noise level:s measured duricg the drop tests are appreciably
apove the neasured amnbient noise, and therefore excessive for
an acceptable techriaus,

A different method, 1n which one end of the cable would be fixed at

the surface, and the cable pulled 1n a loor of small radius behind the test

Report No. 09-176-17 3
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Pigure 2. Test Installation at Morris Dam

vehicle, will be tried, The loop will bs stabiligzed by a moving streamlined
sheave. Evaluation tests will be conducted at Morris Dam with a falling
weight, as in the previous tests. Additiocnal required parts are in the process
of fabrication. Efforts are also being made to locate a test site and fre ij-

ties with an acceptably low background noisas.

L Report No, C3.176-17
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Hydrodynamics

Computaticns were made cn the characteristics of a 2l-inch diameter body
of 6:1 slenderness ratio with inverse curvilure of the afterbody and a one-
caliver tail. The stability analysis indicated that with the center of gravity
coincident wiith the center of buoyancy, dynamic stability conld be realized with
an optirum aspect ratio of the tail. To verify this conclusion, a quarter-ocale
balsa model, shown in Figure 3, was built. The molel was tested at Stone Canyon
Reservoir in vertical jumps from a depth of approximately 100 feet. A typircal
jump is shown in Pigure L, and it is evident that the model is dynamically
stabls, The design of a half-scale wind tummel model has been initiated for the

purpose of obtaining accurate hydrodynamic parameters for luis configuration.

Chi S e
RS P IS S SR T

Figure 3. Quarter-Scale Balsa Model

System Studies

A preliminayy inboard profile based on approximate w- shts and displace-

mente of comporents showed that the center of gravity can be made coincident

with the center of displacement in a reasonable . (ongement. On this basis,

Report No. 09-176-17 5
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Canyon Reservoir

Jump Test at Stone

igure L.

F
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estimates were made of moments of inertia., Tentative calculations were made

of drag, speed, static and dynamic stability parameters; controi effectiveness,
1ift, virtual mass effects, and mancuverabllity requirements., Thig information,
along with general specifications on tactical requirements and environmental
limitations, was supplied to the subcontractor on the system analysis, The
immediate effort is to evolve a guidance system that will effect proportional
navigation with these estimated parameter values. The problem wiil be set up

on the computer equipment shown in Figure 5,

Figure 5. Computer Facilities for System Analysis

Report No. 09-176-17 7
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PLANS FOR THE IMMEDIATE FUTURE

The fabrication of the additicnal hardware required for evaluation of
the dragged loop tec.inique is expected to be complete in another wesk, and tests
are scheduled for the sesond week in November. Ambient noise readings will also
be made in the Long Beach and San Clemente Ranges in anticipation of jump tests
in those areas. Should the new technique prove to be unacceptable because of
high seif-noise, 1t will be necessary to reconsider the use of an on-board
recorder for the iump tests.

The analysis of the homing svstem will be continued on the basis of pre-
liminary estimates c¢f hvdrodvnamic parameters until more accurate values have

been derived from wind tunnel tests.
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