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Praniosns tests, inclding investigation of bollard pull
capabiltdes, were c nhiaaid on Model 4952 representing the
Utility Zading Craft, Asa nalt LCU(A) FY 1963. The craft is
propelletk 1 two  ver-ical ais propellers with an installed-
horsepowir of 690.

As a result of the ;oir propeller performance due to
air dra wmg in the tpularf pll astern tests, it is recom-
mended rtam the stenm lIms be altered.

The Buream of Ships rz -mestd the David Taylor Model Basin to

obtain data, by mas of xodfi tests, which would assist in the evaluation

of a hull desigji f~r a tility LaEing Craft, Assault LCU(A) FY 1963.

This craft is tt be propelled t~i four-bladed vertical axis propellers

with an installeZ borsepowr of to6W. The model program is to include tests

to determine (IL) esistance aaz-teristics of the hull, (2) free running

powering characz-ristics, (3)i 1lrard pull capabilities, and (4) turning

and maneuvering =_Olities associaed with this propeller arrangement. In

addition, the fT-hn canditions oe-r the hull were to be observed during free
running and bollard pall tes-s im the circulating-water channel. The

resistance charucteristics ee reported in Reference 2. The powering

characteristics, Ioth free mninz and bollard pull, are reported herein.

Data for the rema=e-r of thie p-ra will be issued in supplementary

reports.

TEST 1IEERE AND RESULTS

Model 4TP2, represemaing tce landing craft, was built according to

Bureau of Ships RMam No. Ic.tA) - C2t--1895763, with a linear ratio of 8.75

determined by thr sz=e of existing -rertical axis propellers representing

an orbital diamrter of 4.59 feet New blades (see Figure 1) and cams to

control their mdnns were maide fr these propellers. Drawings of blades

and motions were frnished bfy J. t Voith GMBH. Motions for two pitch

References ~r listed am pae L2.
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ratios, a/r T, where a is the radius of the rolling circle and r is the

propeller blade orbit, were reproduced and are shown in Figure 2. It can

be seen that there is no compensation angle in the motion in the aft arc.

The blade motions were checked with the blades installed in the propeller-

units. The blade angles fell on the curve, ± 2 degrees, which was

approximately the accuracy of the measuring technique. The direction of

the motion was outboard; i.e., the forward blade of the propeller moved

outboard.

Air pressure was used to prevent water from entering the operating

mechanism of the propeller. The air pressure needed to keep the units free

of air without forcing air out around the propeller blades was determined

by observation.

A powering test was conducted at the landing condition (displace-

ment equals 385 tons) to determine the optimum steering or thrust angle.

Cams were j -talled in the propellers, which produce a pitch ratio equal

to 0.827. The propeller units were rotated equally in opposite directions

through a series of angles until it was possible to determine the angular

position at which an 8-knot ship speed could be attained with minimum power.

Figure 3 shows that a propeller setting of 5 degrees inboard from the so-

called "ahead" position* is the optimum steering angle and subsequent powering

tests were conducted with this steering angle.

A correlation allowance, LACF = 0.0014, was used in shaft horse-

power and associated effective horsepower calculations. The powering

predictions are for the ship operating in smooth, deep salt water having a

temperature of 59* F. Powering predictions for the ship at the heavy

displacement are presented in Figure 4; at the light displacement, in

Figure 5. The propulsive efficiency obtained with this cycloidal propeller

arrangement was somewhat higher than that obtained for the 1620-Class,

represented by TMB Model 4631. At the speed-length ratio of 0.82, the

efficiencies are 0.42 and 0.39, respectively.

hollard pull tests were conducted both ahead and astern as requested

A position on the propeller unit 90 degrees forward of zero cam position
is called the ahead position. The zero cam position is the zero orbital
angle in Figure 2.
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by BuShips. They were made at the light displacement using the low

pitched propellers. (Displacement = 254 tons, pitch ratio = 0.567nT). When

the propellers are operating in the ahead direction with the original trim

condition (draft to keel at FP = 2.58 feet, draft to keel at AP = 3.98 feet),

it is predicted that it will be possible to attain a bollard pull of 14,000

pounds with 680 horsepower; see Figure 6.

To simulate the astern condition, the entire propeller unit was

rotated 180 degrees from the optimum steering angle. When the propellers

were operating in the astern direction with the original trim condition

(draft to keel at FP = 2.58 feet, draft to keel at AP
= 3.98 feet), the

propellers were considerably impaired by air drawing. Increasing air

drawing above 50 rpm limited the bollard pull to 8600 pounds with 680 horse-

power at 212 rpm. Due to the importance of good backing qualities, the

bollard pull astern capabilities were investigated at several trim con-

ditions; see Figure 7. The model was trimmed further by the stern until

the chine was under water. In this attitude, it is predicted that it

would be possible to attain 14,000 pcunds ¢ith 680 horsepower at 164 rpm.

It can readily be verified from the photographs made in the circulating-

water channel (Figure 8) that the poor performance of the propellers at

the original trim condition is caused by air drawing, which is corrected

when the stern is lowered.

RECOMMENDATION

As a result of the poor propeller performance due to air drawing

in the bollard pull astern tests, it is recommended that the stern lines

be altered. The alteration should, if possible, ensure that the knuckle

be immersed at the light draft condition.
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Figure 2 - Propeller Blade Motions
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V

51 rpm 51 rpm

101 rpm 101 rpm

254 Tons Displacement
1.4 Feet Trim by Stern

270 Tons Displacement
3.4 Feet Trim by Stern

Figure 8a - Bollard Pull Astern, Model 4952
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152 rpm 152 rpm

203 rpm 169 rpm

254 Tons Displacement
1.4 Feet Trim by Stern

270 Tons Displacement
3.4 Feet Trim by Stern

Figure 8b - Bollard Pull Astern, Model 4952
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