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1 Introduction __----- 

TeL;TS vere reqwred to exmsne the full scale correlatmn of 
tank tesTis on porpo~sm~ stability, trir snd spray on a large, four 
engmed flyi&& boat as effected by (1) slxpstrem, (2) degree of initial 
dlsturb%ncc,(J) methcd of tomng '&e model. These tests fcm Fart Of k 
research prog?mme' 
scale results2. 

to mnvestlgate the difference b&men model and full 

Earlxr tests have been rade to deternine the effect of slx~strem 
on the stab.blllty, trzm and spray of a 'aim engmed flymg beat (Lermck3), 
and m paribxlar to develop the teclmiqz of representmg slipstrwm on 
dynamlC mdcl s ~ The ccm?lete rcpresentatmn of sllpstrem was fcund to 
have the mqxctcd marked effect on trim, but little on spray or por- 
polsmg st&illty. Some 111orw.s~ m stablllty ms found for tho unstable 
Ltlmxk hull fsm but m goneral it -vi&s clear that the 3ffect of' slq- 
strem -cm small when thi null form vas c~ther very stable or very 
unstable. it m.8 not posslblc to make a comparison mth full scale. 

The usefulness of modei sale results must depend on (1) correct 
representat3or oi full scz& condlmons, and (2) a knowledge of scale 
effect. The correct representation of the former IS now thought to 
rcqurro the r'ol‘Lomng ~iems tc be correct:- 

1 load 0i-r vratir 
2 applvx3 pitching mmmts 
3 nero~xim~c tall and nmg dmpmg 
4 &apt cr" hit curvi and stalling msldcnce 

The majcr scale Lfiect IS :)rcbably on mterfcrcncz betwon the 
afterbody of a hEl1 and zhe vake frm the forebody394. This mterference 
appears to be a primary cause of mstc:oility, h~g31 drag and &age of 
tnni It high speeds. It normally brgms at a critical angle betmen 
the afterbody keel m.d the irnke, and it 1s thm mgie which is prOblbly 
subject to aercdymmc .md scale dxfferences. The degree and fom of 
disturbance m pltck used to examne poqorsmg stability is therefore 
as Important as the correct mprcsentation of other full sale condltlons. 

Thx rc?crt doscnbe:: further tests made xith slqstmm "ad 
disturbmce In the tci-mg C,?nk at the R.A.?d:., and correlates thi‘ results 
mth the :~vm.lablti full ;cz& ovidence5. 

2 Range of Investlgatlon 

Tests on the water porpoumg sixblllty, trm and spray cFamc- 
tervtxs m take off md landmg were made at VW all up weights, 
120,000 lb, and 130,000 lb, cn a powered dynamo model of the Shetlmd. 
A G.A. of tk;e Shetland T 1s giver, in Flg,l, and the hkll lmts m Flv.2. 
The tests on the l-&e oi'f condltlon wre made fxrst zlth slipstream on, 
and seccndly mthout rlipstrtam but using sclievmg loads of the correct 
nxtgnicude as measured in i&e tank. Thz tests m the landmg conditions 
'EE mzde at 130,000 lb A.ii.1". Zero flap ws used. m all cond~tmns. 

7he results i-iere exrmmed -mth respect to 

1, effect of slipstrem on stabrlrty, trm and spray chxwacter- 
mtics of the model at both velghts, 

2. effect of disturbance on the stability of the model nt both 
w-reqhts. 
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Calculation of the han,p2 I3 water trvn of a -- -_l--ll 
model due to &&ream _ _ _-__-- 

tank. 

_---.- _-_ ---- i _ .--.- -~_.-_ l_-- 

-0.49 3.17 x IO5 
-0.13 I+.75 x 105 
-C.36 6.6 x 105 
-0.01 8,75 x 105 

----.A O --- 

Speed, knots full scale 45 

Ui due ta slipstrem -1 55,000 

Estimated na au-2 to s11pstream -1.4O 
and thrust moment 

Eeasured bo &de to s11pstream -1.4O 
and thrust moment 

55 

-62,000 I - -2.0° 

-2.0° 

65 

.40,000 

-1.7O 

-1.9O 

-r 

L 

---I 75 
9,000 

-0.5" 

-1.1" 

----A 

In VIS;J of t% npproximjtions made in estmtlng the change m 
moment, w;noly, tk-t cm does not chnge over the change in attitude, 
xnd that au?-:mtcr mterference does not Ater the hydrodynamic pItchIn& 
moment, the cstur,atcd trim change can only be sxpected to be of the 
right or&r. Tne agxoxcnt obtalr.eJ. for this mcdcl 1s quite god. 
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Item 
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Type 
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FIG.3. ODEL 

FIG.4. DETAIL OF AIR TURBINE AND PROPELLER INSTALLATION 



FIG.5 VIEW5 SHOWING MODEL MOUNTED 
,N ‘R’]:dT OF CAR,RiAGE 

SHETLAND 



FIG 6. 

-& SARO W\No TUNNEL TESTS ON A SHETLANO MO0EL WlTH SLlPSTR~%=O~ 
-e- TANK TESTS ON A SHEUAND MODEL WITH SLIPSTREAM - Tc- 0.70 
-.- R.A.E WIND TUNNEL TESTS ON A SHETLAND MODEL-NO SLIFSTREAM. 
4- TANK TESTS ON A SHETLANO MOOEL -NO SLIPSTREAM. 
.-SARO WIN0 TUNNEL TESTS ON A SARO 37 M WEL- N0 SLIPSTREAM 

-& SARO W\No TUNNEL TESTS ON A SHETLANO MO0EL WlTH SLlPSTf?~%=O~ 
-e- TANK TESTS ON A SHEUAND MODEL WITH SLIPSTREAM - Tc- 0.70 
-.- R.A.E WIND TUNNEL TESTS ON A SHETLAND MODEL-NO SLIFSTREAM. 
4- TANK TESTS ON A SHETLANO MOOEL -NO SLIPSTREAM. 
.-SARO WIN0 TUNNEL TESTS ON A SARO 37 M WEL- N0 SLIPSTREAM 
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FIG. 7. 
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FIG. 19. EFFECT OF SLIPSTREAM ON MAIN BLISTER 
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SHETLAND 







C.P. No.:6 - 
(8761) 

A.&C. Technical Report 

ptJmmtm BY Em MAJmY’S erArnrnY omce 
Tolmpumhamifrom: 

York Ebuse, Iongswoy, LONDON, w.c.2, 429 Oxford Street, W~DON, w 1, 
P.O. Box 569, WNDON, s&l, 

13a Castle Slrtet, eDlNnuRo”, 2. 
39 King street, MANCHESTEII, 2. 

2 Edmund Street, BIRMNOIULM, 3. I 

1 St. Andrew’s Cresetnt, c*RDTFF 
1 Tower Lane, BRISTOL, 1 
80 chlchea~ street, nELF*, 

I or fkom any Books&r , 
1950 

Price le. 6d. net 

S!O. Code No. 13 - 9006 - 6 


