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with 10c flap (fig. 24) and as with C.G. normal at about 8 in attitude, 
between 100 and 115 knots =n speed. There was little change in elevator 
effectiveness compared with C.G. normal case; ,the elevator 1s sligthly mere 
effective in take-off (fig. 33) and slightly less in landing (fig. 34). 

(4) Stability and trim at 130,000 lb. C.G. 3% Irl. 

During take-offs at this weight a band of instabilIty occurred at the 
hump extending for a range of IO knots in speed (fig. 25 to 27b. ’ 
be serlcus as the acceleration ~111 be low. Take-offs with 0 fla~$i~~5) 
encountered porpoising at the hump stick central; this disappeared at 
higher speeds. With 10c of flap fig. 26) porpoislng at the humg I ms more 
serlcus stick central but age.an damped cut at take-off. Filth 20 of flap 
(fig. 27) porpoislng was encountered at take-ofr’ as well. as at the hump the 
free-to-trim attitude being stable only for a range of 15 knots. The stable 
range at take-off ~2s about 5’ m width for all flap angles. During landmge 
there was a small stable reglcn at the hump for all flap posltlons. aith 4G0 
and 30’ flap (fig. 28 and 29) there was a 4’ stable region at touch-down 
speeds and no bounce porpoislng occurred. With 20’ of flap bounce pcrpoising 
W.S encountered on one occasion but this was at a,very high attitude (flg.30). 

There was little change =n trim with this increase In weight the free- 
to-trim attitude being slightly higher at the hump and lower at take-off, 
The elevator effectiveness was slightly lower in take-off (fig, 33). The 
difference ms mere marked on landing (fig. 34), the effectiveness being 
lowered from 0.50 to 0.32 at 85 knots. 

(5) Comparison of Shetland and Saro tails. 

The twc stability dragrams in fig. 35 are practically identical but the 
attitude ever the hump 1s less with the S.37 ta.11 although at take-off they 
are the same. It must be noted here that the setting of the Shetland, tail 
fitted, wiis I$" nose down to the setting proposed on the Shetland. A change 
to the Shetland setting would have trimmed it tither Into the lower limit. 
Figure 36 shows that the Shetland type tad has a greater effectiveness at 
take-off although the S.37 twin tall is better over the hump. 

Water handlm~. 

Handling was satisfactory with this aircraft at 120,000 lb. (C.G. normal) 
although It was unsafe to hold the stlok forward of central during take-offs 
or landings as this caused vicious porpcising and a pronounced tendency to 
swmg to starboard. With LG. forward It YBS more dlfflcult to avoid lower 
limit porpoislng and during the latter part of the take-off run the aircraft 
would be thrown cut of the water by violent porpoising ti the stick was held 
central up to take-off. A landmg, stick central, however, was free of 
porpclsmg till the hump was reached. lilth C.G. aft there was a tendency 
to bounce porpoise and the aircraft tended to balloon on levelling cut to 
land. At 130,000 lb., C.G. normal, running was very dxty up to the hump 
and sold water was thrown Into the wooellers: acceleration through tiils 
range of speeds was poor, a very pr&cuLed tendency to swmg 
vms also noted and scme take-offs had to be abandoned because 
The llmlts of stick movement for a safe take-off were narrow; 
pcrpclslng YES experienced during stick back landings, 

(6) Conclusmns. 

to starboard 
of swmgmg. 

and bounce 

The Shetland should be satisfactory at 120,OGG lb. at the tad setting 
of -5' 41' to the wing no lift line as tested on the Saro 37. Any further 
nose down moment will tend to trim it into the lower limit. Bounce pcr- 
poising may occur during slow landings with C.G. 1n the aft or normal posi- 
tions but will probably not be serious. The effect of moving the C.G. 
forvmrd 1s to lower the trim and the upper limit, the lower limit and bounce 
porpolslng limlt rcmaln practically unchanged. Movement of the C. G. aft 
raises both the upper limit and trim but here the trim comes closer to the 
bounce pcrpclsing llmlt; as before, the lower limit 1s almost unchanged. 
At 1~0,000 lb. a band of instability will be encountered at the hump extend- 
ing cvcr 10 knots. Very dirty runnmg 1s encountered up to the hump. 

The change from the S.37 to Shetland type tail has little or no effect 
on the stablllty lirplts but the Shetland tad gives a higher attitude over 
the hump and is more cffectlve at take-off. 
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Ref. No. Author Title Report l!o. 

1. H. G. VThxte A method for determmuxg the cmter H/Res/l63. 
A. G. Smith stability of a seaplane in tnkc-off 

and landmg. 
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TABLF: I 

Particulars of Sara 37 with Shetland bottom and tall 

Beam li ft. 6.25 in. 

Scale 

Angle of keel to hull datum 

Angle of keel to hull datum on 
Shetland 

j/2.75 

= lo 32’ 

= 2O 38' 

Distance of C.G. forward of step C.G. norma‘l 1 ft. 8.11 m. 
C. G. formrd 2 ft. 0.55 1n. 
C.G. aft 1 ft. 3.67 in. 

Gross area 

Span 

Mean Chord 

Aspect Ratlo 

Aerodynamic chord to Shetland 
hull dstum 

Tailplane 

Shetland Type 

Total area 

Span 

Elevator Area 

Elevator Movement' 

53.85 sq. ft. 

16.54 ft. 

ja.25 sq. ft. 

24O UP 
23’ d0m 

Setting of tad., Angle 
to keel o" 28' 

Shetland 20 0' 

340 sq. ft. 

50 ft. 

6.8 ft. 

7.35 

6’ II' 

S.37 Type 

64.60 sq. ft. 

15 ft. 

21.4 sq. ft. 

27’ UP 
2o" down 

8 28’ 
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