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rrim Parameter:- The values of the trim parameter as a 
function of ~el0n were plotted on F i g. 6 and 7 in terms of the 
L/b ratio, Lw/L ratio and the load coe f ficient. All value s 
for the short hull (L/b = 8) were plotted on Fig. 6 and 
the values for the long hull (IL/b = 12 ) were plotted on 
Fig. 7. Each point is mar ked with a code number described 
in the previous section. 

Envelope @r ve~ were dr awn thr ou&h the data on Fi gs. 
6 and 7 for a particular value of Lw/L and CA. As the 
load coefficient C6 , is inc reased from 1.0 to 1.5 for 
the short hull, the peak value of the trim parameter 
increased from approximately 400 to 570 at we/~n = . 525 
for Lw/L = 2 .34. For the series of runs using Ghe short 
hull at n :/L = 1.15 there was very little difference 
between the peak values of the trim parameter as the l o ad 
coefficient is increased from 1.0 to 1.5. The peak values 
occurred at welwn = 0.65. 

Similar tests on the long hull resulted in variation 
of the wave length relative to the hull length from G. 92 
to 1.88. The peak values of the trim parameter increased 
from 370 to 560 at we/w = 0.45 for Lw/L ·= 1.88 when the 
load coefficient was inPreased from 1.8 to 2.7 . As the 
wave length to hull length ratio was decreased to 0.92, the 
peak values of the trim parameter were approximately 150 and 200 
for values of load coefficien t of 1.8 and 2.7 respectively . 
A comparison of the values of the trim parameter is shown 
on Fig. 8. This graph indicates that at the lower values 
of the load coefficeint the longer hull has a slightly lower 
value of trim parameter. This may be interpreted as lower 
values of acceleration . Certainly it would mean a more 
comfortable condition for the pilot located at some 0istance 
forward from the center of gravity . 

Roll Parameter:- The values of the roll parameter as a 
function of ~e/Wn were plotted on Figs. 9 and 10 in terms of 
the L/b ratio, Lw/L ratio and load coefficient . All values 
for the short hull (L/b = 8) were plotted on Fig. 9 and 
the individual points marked with the code number previously 
described. The roll parameter data obtained using the 
long hull L/b = 12 were plotted on _Fig. 10. 

Envelope curves were drawn through the data on 
Figs. 9 and 10 for a particular value of Lw/L and C 6. • 
The trends were more difficult to establish for the roll 
parameter than for the heave and trim parameters. In a 
number of cases the model 's freedom to roll was somewhat 
restricted by the manner in which the test was conducted . 
The restraint was caused when the stern line was too taut 
and the model was traveling on headings of from 90° to 135° 
to the seaway. Under these circumstances the plane would 
be carried along with the crest of the waves until all the 
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slack in the towing line was taken up. Succeeding wave 
encounters would provide a rolling moment to the left 
until left wing tip 1·float was well submerged and the 
ri s ht wing tip float would ride clear of the water. When 
these conditions existed the data providin6 the ang les of 
roll were discarded, 

As the load coefficient for the short hull (L/b = 8 ) 
increased from 1.0 to 1.5 the peak value of the roll 
parameter increased from approximately 140 to 225 for Lw/L= 
2.34. At Lw/L values of 1.15 the lower load coefficient 
indicated higher values of the roll parameter than the hi gher 
load coefficient. The values were 140 and 85 respectively. 
The peak values of the roll caefficient for the long hull 
(L/b =12 ) were 130 and 225 for · load coefficients of 1.8 
and 2.7 respectively at t o/4, = 1. 88. At Lw/L values of 
0.92 the lower load coefficient (1. 8) a~ain indicated higher 
values of the roll parameter than the higher load coefficient. 
The values were 90 and 65 respectively. 

Comparison of the roll parameters for the two hulls 
is shown on Fig. 11. The longer hull shows slightly lower 
values of the roll parameter in all cases. 

Of all the data, the results from the roll measurements 
are the most disappointing. One explanation available is that 
of the three model motions studied, the rolling characteristics 
were the most restrained by the conditions of the test. The 
models were being towed from a point, whereas the prototype 
thrust would be applied along a line. A stern line was re 
necessary to control the model at the end of the run. This 
stern line may have influenced the behavior of the models 
more than is immediately noticeable. 

The models were tested through rather limited range 
of conditions. The models were never tested in any condition 
of following seas or running with the swell. Current 
seaplane practice is to land and take-of.~ parallel to the 
cres ts of the major swells. If this is ~mpractical a slight 
downswell heading is recommended (16). In order to draw 
some comparisons of the influence of the heading, graphs 
of heave parameter, trim parameter, and roll parameter are 
shown as a function of heading on Figs. 12, 13, and 14. Each 
point is marked with its value of speed coefficient. 

Envelope curves drawn through these data generally 
indicate that the model motions were greatest on headings 
of 120° to 150°. There is little difference between the 
maximum model motions which occur at heading of 180° (into 
waves) and 90° (paral l el to waves). This is not in 
accordance with a logical analysis of the model motions. It 
would seem as if the motions in pitch and heave should reach 

33. 
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0 0 a maximum at a heading is s omewh ere between 150 and 180 · 
and the motions in roll should reach a maximum at a heading 
of 90° and should be a minimum at 180°. 

The use of the envelope curve may be questionable 
since there may be some doubt re garding the measurements in 
some instances, and none of the runs were repeated . Un­
fortunately, the testing season was ter;;1 i nated with stormy 
weather. In addition, it was considerable time before all 
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of the data were completely analyzed and any serious deficiencies 
discovered. It would be well to repeat all of the runs which 
have determined the position of these envelop curves. There 
i s some indi cation that there may be a critical synchronization 
of all of the factors involved. If this is true, then more 
data are certainly necessary. Some method ~or quickiy · analyzing 
the data must be devised. Other methods of analysis have been 
discussed in Colorado A & M College report No. 54EFS11 , entitled , 
"Development of a Basin for Investigation of the Seaworthiness 
of Model Seaplane Hulls". 

Conclusions 

The results of these investiga tions are summarized as 
fo l lows: 

1 . Results from the model studies on the mode l of a 
long length to beam ratio hull indicate that 
inc reasing the length to beam ratio from 8 to 12 
for the same planform area results in a slight im­
provement of the seaworthiness of the seaplane . 

2. The tests also indicate agreement with current sea­
plane doctrine that the preferred headings for 
landing of seaplanes are 

(a) parallel to wave crests or 

(b) into wave crests. 

3. The scope of the investi gations was too limited to 
draw final conclusions. 

4. More severe conditions seem to exist 
of 120° to 150° as compared to 180°. 
of resistance and s t.ab:il'Lty i ·n towing 
to a headinb of 180°. 

at headings 
Current tests 

basins are limited 

5. Additional i nformation is necessary before final 
conclusions should be drawn . 

6 . A method of taking the da ta should result in 
improved methods of data analysis . 
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If the results obtained from these experiments would 
mean the saving of the life of some pilot and his seaplane 
then the work would be rewarding indeed. 
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