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SUNMARY.

Wind tunncl tests wero rade on o 1/2.5 scalo modol of the Gormon
Flying Borb to'assist in an analysis of its stability, The lateral and
directional dorivatives duc to sideslip wero reasurcd for a rango of
rudder angles. Engine nacclle drag and offoct of spoilers on longitudinal
trin woro also moasurcd.

i

1. Roasons for enquiry

' Various reasuronoents were required to assist in an analysis of the
" stability in yav.

! 2, Modol and tcst dotails

Dirensions wore taken from the ln.tcst avoilablo material, and a model
of 1/2,5 sonlo was teasted in the No, 4 11r ft, x 8% ft, wind tumnel at tho
RoAeE. in July, 19k Tho wind specd s 120 £%./scc, Tablo 1 gives
rolovent diremsions and Fig. 4 an ﬂlustrntion of tho rodol, ;

. The wing~body ¢ was not knowm, and the r.n1ority of the tests were
modo with an angle of 3°, sore oheck tests being rode at 6% 4 body centro-
linc incidenco to ﬂind of =10 wms usod far the majority of the tosts; with
a wing=body anglo of 3° this corrosponded to o O, of 0s17 (the condition

] for top—speod flight, 390 mepehe at 2,000 £t.), = Somc rcasureronts werc
repeatod ot a 'body-line inoidence of 2. 6° By fitting a boaffle plate in

4 'thc ongino duct, an ontry velocity of 0422 x tho flight speed wes obtainod
(carreaponding roughly to top-spcod flight oonditions), in oddition, the
cffect of a highcr flow, ().(6’p x the flight speed, wos tricde

{ The C.G. position to which tho results have been referred was
ostimted for tho condition with half fucl and air fron data suppliod.

{ 3 Rosults
! 3«1 Latoral and dircctional stability in sidoslip

Tho roeosurerents arc given in Table 2 and Figs 2, 3 and ke
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Toohs Noto No, Aoro. 1489.
E.Ae 224/8,

Tho following table surrnrisos the derivatives with rudder at 0°, for
the duot velooity of 0,22 x tho flight spocde Tho offoot of chango of
flow wes vory stalls Tho ongles quotod rofor to tho roan ronge of P for
vhich tho results are givon,

Body ine o3 103 105
Conaition| oidonce | POAY 1 2y v
(dog.) ‘(’253:) 0° to 59 0° o 45° | O° o 5°] 09 %o 45° | 0° 4o 59| 0° to 15°
Ot:l?‘ﬁoto «1,0 3 o, 149 w29 =23 =315 =332 | T
Fin off | =1,0 3 56 é8 -1 -19 =287 273 )
A Fin avd
: ongioe | =1e0 3 55 -73 -5 -3 ~ 57 - 90
off .
Gorplote | w1.0 3 119 156 21 -32 «320 =350
Gorplato | 26 3 Y 132 -29 28 -286 =320

It will bo secn that the uncortainties in wing=body ongle and body-
incidence introducoe somo uncortainty in the value of the derivatives for
angles of sideslip up to 59

i The derivatives aro vory sirdlor with rudder angles up to 20°% The 4
rudder on the sotusl bork has a maxirum dofleotion of 169,

The valucs of tho derivativos duce to ruddor axe:—
10% ng = =55, 1030 = 4.5, 103 yg = 35.
For the £in ond rudder, thess give, for B + 5% to =5°,

04(1'¥>= 0,8, and ap = 100k . " :

whare ¢ = gidewash at tho fin,

This shows that thoro is a very large sidowash ot tho fin, probably .
. due to the strut fairing ahond of it. The centres of pressurc of the «
loads on the fin ard tho rudder axo, to the acowrocy of tho results, ot tho
fin quartor ohord and at tho rudder hinge rospoctively. The sidewlood
on the ongino naocollo and front strut fairing, which provides tho rain
stebilising foxrco, nots 6% ft. bohind the 0.G., that is, just bohind tho
loading odge of tho engino duot,

342 Dmag

o Tho following tablo gives tho inarcase of drag with sideslip, os a
K peroontage incroaso in the ovorall drag.

i

p° Jolas5] 5 |10 15
AD, %] 0| 2,6 | 10,61 66.6 | 157

The internal drog of tho duot on tho rodol is hore asaured to romndn
-2 -




borh,

odgo.

poaition,
wecn chord.

Atteocl.cd; -

Distributions=

constant with B ;
flow ot tho duot oxit, and wns equivalont to 3.2 1b. at 100 £t,/s0cC,
Toking this figuro fronm the meosured valucs, the rodel had the fellowing
extornal drag (convortod to b, full scalo at 100 £4./500¢ )t~

Teche Note Nos Acro. 1489.
Bohe 22’{/8

its voaluc hes boen estimnted fron necosuroncnts of the

whon the bord starts to dive, wero represonted on the rodels
2 nose-down pitohing momont equivalont to a ghange in Oy of noarly O.06.

Co-plete model 18,8 1b,
Corpleto podel less fin 18,5 1b,
Modol less f£in and ongino 13,7 1b,

These figuros are only of rclative value, and the rodel moasurcrionts
cannot bo token as giving a reliable cstimato of the drag of the actual

The transition point wos fixed on the modol body at 6% of its longth
from.the nose, and on the naselle at 45 of its longth from the leading

3.3 Longitudinal stability and cffect of spoilcrs

Toble 3 gives the rcosured volues of pitohlng rorent about tho C.G.
The statio stiok-fixed margin on the nodol was 9%: of the wing
Snall spoilers on the tailplanc lower surfaco, which oporate

They induced

Toblos 1 = 3. *
Drgs No. 149998 Pig, 1
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Tech, Note No. Acxro, '“089n
E.A. 22,/8.
ZAHLE 1.

Relevant }odel and ale Data

1

ilodel Scale 1 : 2z.

Wing,
Span-b = Pt
ilean ohord = & = ft, .
Arca = S = sgef'te

Tail and olovator.
Spoan = ft.
Aron = Sy = 8qef'te

Tail orn = (C.G. to § chord pte) = &, = £t

Sg £

Tall volune = -
So

Fin ond Ruddor.
Aroa (above surface of body) ~ Sf = 8q,fte
Chord = Cf =~ f't,
Aspoot Ratio
Thioknoss/Chord Rotio
Rudder Arca aft of Hinge Lino = sqeft,
Rudder Chord aft of Hinge Line = f£t,
Fin Am (C.G. to Rudder Hingo Lino) =Zg = ft,

Fin Volure ( iﬁé)
Sb

!
Rudder Set Back

C.G. Position, (With half fuel and air supply)
Above Pody Centrc Ling = ins,
At of L.E. of Wing = ina.
-~ in terrs of Moan Chard

Reynold's MNo. of Tests (based on Mean Chond)

lodol Scalo, Full Scales
7,067 17.67
1,351 3438
9455 597
1.92 11,36
437 10,90
0, 650
0,639 4,00
0, 984 2,46
0,67
10. 2%‘
0s449 0,932
0,227 0,567
5458 13.95
0.0529
L
NN 1.6
b2 10.5
0, 2568
1 x 106

Wing-Body angle of 3° and Body Centre Lino inoidonce of =1,0°,
oorresp to O, = 017 {assurxd top speed of 390 rupehe,
at 2,000 ft.) and Body Contre Linc incidenco of 2,69 corresponding
to O, = Oslite

W
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: TARLE 2 .
v Rolling arnd Yowing toment and
Sido Forco Cocfficicnts.
¥ , Duot entry velocity
v Duot ‘exit:veloodty.
g 1% = wing-body setting, @B° = body contre=line inocidencc.
X Conditian| ¥ | 4° | a° | & | B° | 10%,| 10%p| 1030y
‘ Corplete | 0,22| 3 «1,0] O 0. 0 0 -0 e
Y rodel 25| 3.8| » 0,6] = 26
g F 8,2| = 148} =55
10 2045] = Lo7] =114
' . 15 38.9{ = 641 =174
l | 20 60:2| w 9,1 | =246
' | -5| -20 [=55,5] 9.1| 22
{ -15 -27-6 5¢9 172
i { -10  -15,3| L.2| 102 |
1 ) 3 = 5 = li—-j 2.0 11-1
{ =25 0.6] d.1]| 22
Y Le9| = 0,9) - 6 S
245 Be5| = 0s3| = 32
5 12.8 - 1.7 - 70
10 2509 = 349] =120
13 '!0-3.9 -, 506 '188
19 61.6 - 7.8 "251
=10} =20 =50¢1 10.0 232
; | “15  «20.7] 6.2] 159
g ~10 12,0 3.7 97
I - 5 005 1.5 36
0 %9 = 0.5} =13
i E 5 17.9 -, 1.9 = 77
3 10 31e1] = 49| =127 TV
‘ 15 H 10-9.5 = 6.1 "1911- |; ¥
l l 19 | 66el] = 7u7| =259 -
1 i 20| =20 w249 8.6] 22
=15 =223 6e3] 151
; -~ | =10 | =22} 30| 85
] -5 9%2] 0.3 2, ‘ ”
| 0 [ 19:0] = 144 | = 24 g
| 5 27.6[ = 5.2 | = 87
| 10 Ble9] = Seb| =141
15 60l| = 7.3 =206 |
19 T7.8] = By3| =274 :
Fin off 0.22! 3 |«f0| = 0 o' 0 0 {
3 ¢ Engine on. |s 5 be9] = 0.9} = 49
- ‘ 10 1041] = 2,5| = 96 I
6 . ! 15 | 17.8] = 5.2| =143
. | 19 2749| = 7.2 =192 .

(oontimied overloaf. )
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IABLE 2, (oontinuod).
v o o [ 3
Condition % Ll @] 8 10%,, | 10 5 10%0,
Pin off 0,22 3 |=10] = (o] o] 0 [+]
Engine off 5 |=83]=0s7]|=10
10 “ali | = 08| = 25
15 19,2 | = 460 | = 47
19 | =22.1 | = 0,7 | = 68
Cemplete 0,22 3 2,6 0O 0 0 0 0
modsel, ) 2,5 2eli | Os6 | = 24
. 5 62| = 2,5] =50
10 16'9 = L5 w05 )
15 Sholy § = T3 -167 =
A 20 5769 | = 90| =246 '
Complete 0,65 3 | 26| 0 0 0 o’ 0
model, 5 6e2 | = 2,6 | = 50
. 10 17:5 | = 48| =107
15 35021 = 702 | =170
20 60,0 | = 94 | 21,2
Oomplete 0,22 6 |-4,0] O 0 o] 0 0 ;
model. 2.5 LeO | w 1,2 = 27 ;
5 10k | = 33| - 56 s
10 223 | = 5,7 | =116 .,
15 | 41.1|=B8,3] «183
20 66,0 | 10,2 | =265
i
{ &
! s
i
' i
) -6~
’




Tochs Note No, Aaro, 1489,
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ZAELE 3.
- Lift, drag and pitohing moment ooclfivionts
on the oomplete models 1 = 0,

]

a °L eD oi.i

. Without spoilers on tail,
=27 ]0,028 0.0306 | o, 0350

|
~0a55 | 0o 19 [ 0,0334 | 0,0195 ; .
I

155 | 0, 350 { 0, 04,09 0, 0063
3065 | 0,512 0,055 | ~0, 0015

.w:tth spoilers on taij,
~2465 | 0,041 | 0,0333 «0, 02,0
=0,55 | 0,210 0:0373 | ~0.0391
1455 | 0, 363 0. 0448 | =0,0557
365 "0.531 0s0563 | ~0, 06,7 . “

» ¥




TN ARRO 1489, £A.224/0

FIG. |

' SCALE - Y50 FuLL siz¥.,

" PLAN WITH HALF PROPULSION UNﬂ'_ REMOVED.

GERMAN FLYING BOMB
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O FG 69 A (13 13 47) I neosmmovve Y // v INTl= 148

Anscombs, A. DIVISION: Guided Missiles (1) L “! ORIG. AGENCY N™*7en
Worrall, A. S. |SECTION: Aerodynamics and Ballistice (4) | ? o=k

CROSS REFERENCES: Controls, Dirsctional - Aero@mxnica ™ No Aoro 1i7p ~
(26400); Wind tunnsl testing - Guidsd REVISON._ P T
AUTHOR(S) ] missiles (99100) .
AMER. TITLE: Wind tunnel modsl tsests on ths German flying bomb , )
T . .
FORG'N. TITLE: T ST,
ORIGINATING AGENCY: Royal Aircraft Establishment, Farnbérough
TRANSLATION:
COUNTRY | LANGUAGE [FORG'NCLASS] U. S.CLASS, DATE PAGES 4uus FEATURES
U.Se Eng. Restr. Rastr. 10 tablos, diagrs, graphs

ABS)VDAC‘F

Wind-turmsl tests were mads on a 1/2.5-scalc modsl of the German £flying bomd to
waist in an anolysis of its stebility. The lateral and directional dsrivatives caused
iy sideslip wore measured for a range of rudder anglss. FEngine nacelle drag and offect

>f spoilers on longitudinal trim were also measured. Complsto results are given in
tablss and charts,

40 1050) 20 & Py 53 (c00n)

T-2, HQ., Al MATERIEL COMMAND Am %)ECHNICA[ ”NDEX WRIGHT FIELD, OHIO, USAAF
NESTRICYED wron MAn & 1,30
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TIFEA0 & {1552 67 ROSTNEVED . %‘G’Uu 2148
Anceaabo, A. OVISION:  Guided Moatloo—(l) /&~ [ORIC. AGENCY NUMJED

Torrall, A. 8. |SECTION: Aorodynsmdco~cad-BXQ1iutics (4) |
CROSS REFENENCES: Controle, Diroctional - Aorodynamice | 1M No Aoro 1489

(26400); find tunnel teoting - Guidod REVISIO!
5) miogilos (99102)

AMED. TITLE: WAnd tunnol codol toete on tho German flying baomd

4
FORG'N. TITLE:

OQUGINATING AGENCY: Roynl Aircraft Establishment, Parrborough
TRANSLATION:

FEATURES

COUNTQY | LANGUAGE [FORG'N.LCLA! U. S.CLASS. | DATE |PAGES ILLUS
Restr. Aug'lh) 10 tables, diagrs , graphs.

0.8, ™mg. Rostr.

NBJYRACY

find-tumel tests wore mado on & 1/2.5-gcale mndel of the Gorman flying bomdb to
weist in on anclycis of ita gtadility. Ths lateral and directional derivatives ceused
5 oidoolip wore mossured for 8 range of rudder angles. Engine’ nacelle drag and offect
>f opollers on lorngitudinal trim were also measured. Complete rasulto sro given in

(s

1.2, HQ. AIR MATERIEL COMMAND JAYS Vecumux{ [npex WRIGHT FIELD, OHIO, USAAF
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