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. 
.‘A model of a  Consolidated Vultee Aircraft Corporation-Skate 7 sea- '.' 

' plane:waB tested i:n'Langley tank no= 2.' Resistance data, 'spray ,photo- :', 
graphs, and underwater photographs,are given in this report without 
@+x.u3sion. ,, '. ,. . . 

‘. 

INTRODUCTION, I> 
.’ 

:  

‘. 

The Consolidated Vultee Aircraft Corporation has proposed,a jet-. 
'pro&led type of seaplane (called the %kate':) in which the hull bottom .,' 
is merged;int.o the wing resulting in an over-all depth of airplane.much 
less'than used in conventional flyingboats. ,Models of several different ., 
configurations of the Skate type seaplane have been tested by Consoli- . 
dated Vultee using their open-water hydrodynamic testfacilities. 

At the request ,of' the Bureau of Aeronautics,. Department of the Navy, 
a  general evaluation of the hydrodyna& characteristics of the Skate 7 ., 
is being conducted in Langley tank no. 2. : 

In reference 1 the take-off stability characteristics 0f.a l&-scale 
model of the Skate 7 were presented., The results obtained'from the 
investigation of the resistance cheracteristics of that model  are,given. 
without discussion in the present report. Spray and underwater photo- 
graphs are also-presented. 
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~ODELANDAPPARATUS 

'The l-scale powered model used in these-tests-was designed and 13 
constructed by the Consolidated Vultee Aircraft Corporation. Photographs 
of the model, designated Langley tank model 26l., are shown in figure 1. 
A photograph of the model on the towing apparatus is shown in figure 20 
The'general arrangement and hull'lines are shown in figukes 3 and 4, 
respectively., Pertinent dimensions are given in table I. The design 
of the hull is discussed in references 2 and 3.’ " 

Jet thrust was simulated by supplying air from a'reservoir-on the 
towing carriage to.ejectors mounted one in each throat of the tkin. jets. 
The hose carrying the air supply to,,the model jets were of gumrubber 
and were Wound with fine.wire. An investigation of the 'decrement in 
trim amplitude during 'oscillation of the model in the .air with.the hose. 

1, 

under the re,quired pressure indicated that,the.restraint from the hose 
Gould be small enough to,be neglected in'the tests. .' 

Frm the preliminary test runs made,with the model.free,to'trimi,n " 
.the air just above the,water surface, it was found necessary to set'the 
stabilizer at lb0 in order to obtain reasonable aerodynamic' trim with 
the air-flow ‘conditions existing under the towing carriage.. ,' : ,:. .,', '. : ; 

' pROC&& :' ; 
., 

The model weight was such that when the towing fittings were added 
it was impractical to meet the design gross weightj.therefore; the .pre-., 
sent tests were made,with a model gross weight corresponding to ,': 
36,710 pounds .(full scale)., equivalent to about lo-percent overload. 

The.resistance and trim of the complete model free to trim'were 
determined. for a range of elevator deflection from O" to -150 during 
constant-speed runs with the: center of gravity at 6.2OC u&in&full thrust,. 
(static thrust,.l5,000 lb)* The,model jet thrust was measured at, 
constant speeds with the model in the air by measuring the force on the 
model ,and its supporting gear with.full thrust 'applied and deducting 
from this measurement the dragof the model and its supporting gear 
similarly measured in run@ made without thrust 'applied., The air d&g 
of the towinggear was determined with the.model ,removed. The mode& ,' 
thrust was-greater-than the total resistance of,the model and gear 
throughout these tests. Thus the resistance of the model, including its 
air drag, was' obtained by subtractingthe balance reading and the'air 
drag of the towing gear from the measured thrust. Zero flap deflection '. : 

. 
: '. 

..: 
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was used up to approximately hump speed (43 knots, full scale) and from 
this speed to.take-off the flaps were set at 20° deflection. 

The loads on the water for the trims  and speeds of the resistance 
tests were'obtained from a lift curve that was determined from-the 
variation in take-off speed with trim  observed in the take-off stability 
tests. 

Photographs showing the spray at the jet inlet; on the flaps, and 
in the region of the tail were made.during the resistance test runs. 
Underwater photographs of the flow in the vicinity.of. the step were 
made using a camera'placed on the bottom of the towing tank and directed 
vertical&up at the bottom of the.model. 

the 
25- 

c 

Photographs were also made,of the spray near the jet inlets, on . 
flaps, and on.the tail surfaces with the model at approximately 
and 50-percent overload (41,720 and 59,060 lb). 

RESULTS :, ;.' ;,, : 
.-. 

Al&data are- presented converted to full-scale-,values. 
,t , 

The lower 
envelope of .-the resistance curves,obtained for the range of elevator 
deflection tested.1~ given infigure.5.. ,This curve'thus shows the- .' l' 
m inimum resistance obtainable by use of the elevators with the center 
of gravity located at 0.2OE; the.resistance,.of course, . includes 
the air drag of the hull, wing, and tail.. ‘-The thrust curve determined F 
from the model is also.shown on this plot, No porpoising of greater : _  
than 20 oscillation,in trim  was encountered during the registance 
ti?sts. It will'be noted that the resistance did not change'greatly I 
fr&n the hump to nearly take-off speed. The trims  and loads corre- 
sponding to the.resistance curve are plotted'in figure 6; . . 

_ ‘. 

Photographs taken from the front quarter, rearquarter, and under- ., 
side are shown in figure 7 from low speeds to planing.speeds.. '  . 

'.. 
.' 

.) 
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Spray photographs are shown in figure 8 of the model at lo-, Z!5-, 
and Ppercent overload at speeds fram rest to hump speed. 

Langley Aeronautical 'Laboratory 
National Advisory Cammittee for Aeronautics. .. 

'Langley Air Force Base, Va. 
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TABLE I.- SKATE 7 -LANGL?ZTANKMODEZ26L 

. 
,. 

. 
., 

: 

j, 
‘, 

‘., 

GENEEULDATA 
---- ~-~___ 

Hull: 
&oss load, lb . ., .. . . . . . . . . I . . . . . . . . 
Length of.forebody to step point, in. w l l .= l .O 
Length of afterbody, in. . l . l l l l l l . . e . l 

Length, over-all, in. .  .  l l .  .  l .  l .  i .  . .  .  

'Beam-between spray‘strips, in. l l :e : . -: l l l . 
&p*h of step, ih.. . . . .I . i . . . . ‘. . . ‘i i‘. . 
Dead-rise aug3.e at step, deg l l . . l ' l l . /= l l 

Sternpost angle, deg . . . . . t . . . K . . ., . .,.. 
Afterbody-keel angle, deg. . . . . . . . . . . . . . . 
Height of center of gravity. above base line, in. :. 
Height of center line of jet..inlet, above 

base line, in. '. . . . . . ; . :. . . f ,.'. . ; 

wing: ,' .:' : ', 
Area; sq, ft .' ; . 'b .: .' . . . . . . . . . . . :.' . . 
,span, in. . . . . .:. . i . . . . . . '. . .'. < . i 
Rootchord, in. . . . . . ..' . . . c . .- . : . . . . 
Tip chord, in. . . . . ; '. . . . . . . T .- .' ;. . . 
Mean aerodynamic chor'd, c'; in. . . .: '. ,. . '. .' . 
Leading edge of-@&m aerodynamic chord 

'aft of bow, in.' . . .', W . . . . : . . . Y. :. . . . 
.As$ect ratio . . . : . . . . ; i . '.,.,! ; . . . . . 
Sweep bf.25-percent-chord line, deg . .' . .,., ; . 

Hori~o&xl tail: ., " .' 
Total area projected, sq ft i ,. . . . ,. 'i..,... . . 
Span, in.. ; . . . . :. . . . . . . . . . . . . . . 

Dihedral, deg . 'i . . . . 1 . . ,. . . . '!. . :'; . '. .' . . 
. . 

Ve3%ical tail: 
. 

To-&&L area, sq ft . ., . : . ; :. . . . . . . ; '. ,, ., 
Static thrust,~'lb . . . . . . . . . . .' . . . . . . . 1 : ._._ .._ -~ __= ._ L.- ~....._.._ 

Full-size 

33’:i; 
345 
984 

,109 
,8.4 

.30 
6.74 

';Z: 

78.12 

960,., 
744 

'266 
,106 

lg7.,8 

38;:; 

;5 

144 
288 

10 

117 

15,090: 

a14.8e 
38.06 
26.5: 

75-7 
8.39 

0.64t 

6.01 

j.89 j&g 
,5702 57-2 ., 
2014 2014 
8.15 8.15 ,.. 
15.2 15.2 

29.8 29.8 (..' : 
.',.' 4.0 ;.; 4.0 1' 

35 35 , . 

0.85 0.85 
‘22.3-5 ‘22.3-5 

:.lgI &I' '. 

: 
" 0.69 "0.69 

aSpecific weight-of taukno.. 2 water in these test's'was 63-2 lb/cu ft. 
: -,' 

:: .%zjG&T 
. 
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Figure 3.- General arrangement of Skate 7. 
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Figure 4,-, Hull lines of Skate 7. 
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Figure 5.- Model 261. Minimum resistance in trim range obtainable by.use of the elevators. 
Gross load, 36,710. pounds; full power; center of gravity, 0.2OE. 
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Figure 6.- Model 261. Trim and load for minimum resistance in.trim range obtainable by use of the 
elevators. Full power; center of gravity, 0.2OZ. 
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(b) Speed, 17.2 knots; trim 3.2O. 

Five 7.- Continued. 
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(c) Speed, 25.7 knots; trim , 6.2O. 

FIme 7.- Contimed. 
2;mB 



. . . 
: . . . 

. . . 
. . 
0 . 

. 

. . . : . . . 
. . 

‘2 . 

NACA RM SLgG2l 

(a> Speed, 34.2 knots; trim, 7.0°. 

Figure 7.- Continued. 
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(e) Speed, 42.8 knots; trim , 8.2O. 

Figure 7.- Continued. 
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(f) Speed, 59.9 knots; trim, 7.0'. 

Figure 7.- Continued. 
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(g) Speed, 77.0 hots; trim, 5.g". 

Figure 7.- Concluded. 
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F igure 8.- Continued. 
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