























1I. PHYSICAL CHARACTERISTICS

The physical dimensions for the towing tank were established from a
combination of criteria based on the nature of the testing envisioned,
architectural and other physical constraints and economic limitations, The
final cross=-sectional configuration is shown in Figure 1. The total tank
length is 380 feet, the usuable track length is 359 feet, the minimum distance
at steady-state speed is 150 feet, and the total rail length is 414 feet., It
should be noted that the rail location is such that model visibility is un-
restricted along the entire usable length on both sides of the tank.
111. PERFORMANCE CHARACTERISTICS

The preliminary performance requirements for the facility were
established through the efforts reported on in Reference 1. A further re-
finement was made through the accomplishment of the development studies, the
results of which are given in Reference 2, During the design phase it became
necessary to modify or change certain of these requirements, The final
specifications for the towing tank are shown in Figure 2,
1V, DESCRIPTION OF MAJOR SYSTEM ELEMENTS

The facility layout shown in Figure 3 indicates the pertinent features
and their locations within the architectural envelope provided by the buiiding
designers. Of notable interest are the control room, drydock area and the
observation and service platforms. The isometric view shows the arrangement
of walkways and steps throughout the towing tank area, with the pertinent
elevations indicated. (Elevation + 5.00 feet is the normal maximum water

level in the basin) Also shown at the drydock area in the plan view is the
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shelf items in l6~foot lengths, Diametric tolerances can be leld to + .0006
inches and straightness to ,0005 inches per foot. The cost of these rails in
the 4~inch diameter size is approximately $25 per foot. The extremely hard
surface finish on these rails will contribute to their durability and long
service life. The principal advantage of the round rail is their compatibility
with off-the=shelf alignment mounts and the simple independent means of adjusting
the rails to achieve the precise alignment required, Based on these consider=
ations a round rail system was selected.

3. Rail Support Structure

A satisfactory rail support structure for the USNA Towing
Tank must have sufficient rigidity to maintain carriage alignment and to
prevent excitation of carriage vibration due to support deflections. To insure
that this requiremen. is met, the deflection of the rail system was limited to
.001 inches as a result of the most critical carriage suspension loading.

There are a number of advantages in using a large diameter
rail with a minimum number of supports, Most importantly, the complexity of
rail alignment is reduced as the number of support is reduced. Also, the
larger the rail diamcter, the greater the load capacity and life of the
associated suspension system,

The load capacity of various rail systems having equivalent
stiffness was investigated. By using 60 case hardened and ground steel rail
having an ultimate tensile strength in excess of 300,000 psi, an allowable
working stress of 60,000 psi would provide a safety factor of 5. Although

even the l=inch diameter rail has adequate strength, the increased load
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