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CEOT i LE SECURITY INFORMATION

8th Part of Report No. ALEE/868/1.

AFROPLANE AND ARMAMENT FXPERIMENTAL ESTABLISiMENT  ~6 JN1333
— BOSCGMEE DOWN

Sea Venom NF, Mk,20 |
Ghost 3

Deck landing assessment and deck trials (by day)
on the Second Prototype

Ae & ME,B. Ref: 4AEE/5719,%/6/JHHD
M. 0. S. Ref: 7/Acft/7271/11.
Period of Test : October 1952,

Progress of issue of Report

Report No, Title

3rd Part of AAEE/868/1, | WKe376 Briof tests at high mach number and appro-|
ximate measurements of stick force per
fg! at interim stage of development.

Lth - do =~ WK.376 Further deck landing assesament at interin
stage of development,

5th - do - WKe376 Dcck larmding assessment ard deck trials
(vy day) after further developments

6th - 30 - WK, 376 Pricf asscssment of longitudinal control

charactceristics including high Mach noe
behaviouwr and approximate measurcments of
stick forecc per 'g' after further modi-

fication.
Tth - do - WKe 376 ard WK, 379« Summary of handling tests up
to October, 1952,
Surmary

Modifications nedc to WK, 379 sinoc the last deck landing trials have
been successful in elininating the sclf stalling characteristics with the c.ge
aft and the incquality in stick forces for farwsrd and rcarward stick move-
ments, at least in the low speed range tested.

T s eriticisus are now vwde hovever, Thuse aré:-
(1) The trim chenges with power amd specd arc too large.
(11) The clevator stick forocs are too heavy.

There is still no stall warning,

The ocorbined result of (1) amd (ii) is that, apart from the annoying
hand mowvenonts involved in constantly retrimming in the circuit, there is a
tendengy for the aircraft to becane too low on the approach anmd it is diffi-
cult to regain the lost height without changing the power (thus conforming to
the standerd method of approach) due to the pilot's reluctance to apply the
nooossary heavy stick faroc,

Hook dasxping is now satisfactory,
4 serious aritioim of the ocockpit is thet with the ruddor pedals ed jus-

ted fully farward, es required by a tall pilot, full travel of the rudder
pedels oculd not 'gxa obtained due to the pilot's toes touching the front

bulkhood, oECURITY INFORMATION
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Tho urgont neocessity far a windsareon wiper was confirmed by experioence
of night A, D,DyLe's ard day AD.DIe's in rain, 3
-3
Other aritioisms of the ocockpit layout woro medce ,
4
This repart is issued with the authority of .
/ | &» ../l/
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1o Introdustion

Tho revious dock trisls on a Sea Venom NF, Mke20 (mado on the first
prototype, WK.376) showed that the airaraft hed excellent deck teko=off ard
landing charesotoristios apert from hook damping, Unfartunately, with the
Ces Toar tho aft linit sppropriato to that airoraft there was an insuffi-
olont margin of longitudinel astebility in divos and in arulsing flight amd
in tho apmroech oondition thero was a push faroce on tho stiok at t? AKIL
Also, the hoaviress of tho clovetar was uncquel far farward and af )&o monts
from tho trimmed position.

Modificat ions wore incarporated in WKe379 to ovoroax these aritioisms
and the deck lexding assossment and dock trials now reparted worc made. It
had boon intended to do night dock lamdings but these had to be canoelled
owing to lack of timp for night A.D.D.L. mractioe,

2e Cordition of airaraft rclevant to tests

The condition of the airaraft was generally as described for WK,376 in
the 5th part of this Report with the following exceptions (paras. 2.1 to 2.6).

2,1s Geonoral, The wing tip tanks were of the production type with a
10 1b, weight in each tank nose and fitted with strakes.

The fixed leading edge slats at the wing tips were of L4e 9 in, chord
(proviously Le6") and werc increased slightly in span (from 18,0 ine to 18,7 iny
so that the gap between the emd of the slat and the wing tip tarnk was alnost
oclosed,

A carera gun was susporded in a fairing belov thc part wing root.
L flap topped cockpit canopy wns fitted (not reprcsentative of productiocn),

202, Lilerons Two rows of internal nrss balance weights were fitted
in the ailcerons fraa stations 1 to 9, one row cach on the top ard bottam sur-
faoes, near thc lcading cdge.

Previously the weights were at stations 3 to 11,

The aileron movencnts were as follows (previous movenents, far WK, 376,
are given in rackets),

Up Down
Starboard  16° 54! §17° 17'3 16° 1! §17° 36';
Port 16° 1t (17° 17 16° sut (17° 36

The aileron spring teb moverents were as follows (provious ranges, far
WK.376, are givon in brackots).

Tab up Teb down
Staxrboerd 220 42! §17° 18'; 219 ! 2210 o'g
Port 239 481 (14° 36! 27° 48t (21° 8¢

23 Tailplano anmd elovatar. The tailplane inocidonoe was 0° 50' (4° on
WK,376), The olovetor range of movenont was fraa 11° 36' down to 29° A4' up,

(mreviously 16° 31! down to 30° 12! up).
The destabilising bungee fittcd to WK,376 was not present in WK, 379

The inertia weight was inarcased from 15 lb. to 16 1b, 6 oz, The elevator mess
balanocc weights werc 24 1lb, each (20 1b, each on WK.376).

SECURITY INFORMATION
“ESTRICTED
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The "ooard" along the trailing cdge of the clevator, inoluding elevatar
tabs, was 5/16" o,d, insteed of 3" o,ds as fitted to WKe376.

The elevator ocablo tensions wore 70 1b,

2,4, Elovator tebss, Tho chard of thc geared tab was reduced from 5,0
to ka5 in,

The dhord of tho spring tob was roduccd fron 3,75 to 3425 ine A
differentiel typc of spring was fitted with »ro-loads in the spring of 80 1b,
for roarwerd stiok movenonts and 0 lb, for farwerd nmovements, Teking into
acocount the friction in the cirouit the oarrespomiing pre-loads at the stick
were (acoording to De Havillands) apmroximately 10 1b, for reerward stiock
noverents and 3 1b, for farward novenents,

is mentioned above, the "oord" along the tralling cdge was 5/16" o.d.
instonsd of 3" o.d. as fittod to WKe 376,

2+ 5¢ Ruddor The ground od Justable rudder tsbs were rigged noutral
instoad of 220 to port as on WK,376, 40 lb, mnss balance weights werc fitted
on the rudders (7.2 1lb, previously,)

2,6, Loadings, The following loadings werc used dwuring the trials,
Position of
Loading | Takewoff U/c dowm U/o
Noe weight Ins, af't Ins, af't Renarks

(1b,) _lof datwa]s8MC |of datun|deMo,

Most oft c.g. oObtainable
1 10,960 9% 5 2l d 9 6 24,2 | without exoeeding rax,
deck landing weight |
Most farwerd cegs obtain-
2 11,160 8,2 22,6 Bl 22,8 able at which weight will
not exoccd nax, deck
larding weight after o
circuit,

3 12,265 91 23,6 %3 23,8 ]Used for delivery to ship

The three outboard tanks in ccch wing were drained and isolated for
Loadings 1 and 2 by means of cocks specinlly provided, The totel amount of
fuel far each of these loadings was 20L gallens,

The design Gvge range was fron 5.1 ine to 10,1 ins. aft of datun
(190 to 24 7% S.M.C,) undercerrisge down , The G g range had thus shifted
foarwerd as a whole, the previous linmits on WK, 376, being froa 5.7 in, to
11,6 in, aft of datun (19,7 to 26,5% S.¥.C.) undercerrioge downe The mew
aft linit 4s mearly the same as will occur on mroduction airaraft, The new
farward limit is still short of tho expeocted linmit far production linit,

Far the transit loading, full internal fuel was ocarried together with
all the ballast required dwring the carrier trials.

At losding 1, the aft c.gs linit was approached within Os1 in. due to
tho consunmption of fuel in flight, as desaribed below,

At all loadings, after the conswmption of about the first 20 gallons of
fuel, tho Geg wos Ov5e ine aft from the take-off positions With furthor usc
of fugl, tho o ge moved forword until after the consumption of 160 gals, the
Oefe WBd 07 ine farwerd of the take-off positions With continued use of fuel
the o ge agein noved aft but rover attained the original positione

/2.7.;.-..-
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270 Adrfraoo linitations., Tho airframe limitations as laid dowm in
the C.R,T,0, Porm 1 wore idontiocal with those listed in the 4th part of this
l}epgto'g. In partiouler, tho naxinmum permissible weight for deck landing was

1, 1be

Thero was however a looal apoed limitations It wes oonsidered that
pending the investigation of a reoent acoident the spoed should be rostriocted :
to thet nooessary fa the perfarmance of deoock landing tests, A limitation :
of 200 knots I,A S, was therefare imposed. )

i
1
|
H

2,8, %&m The ongine limitetions wore as listed in the
4th part of this Re wit following additional restrictions,
Max, “epefe far olimbing, above 25,000 ft, 10,100 r, Dol

Max, ropeme for levol flight, above 35,000 ft, 10,100 re pelw

3e Seoope of tosts
At each of the loadings 1 aml 2, the following tests were made,

Brief ground handling

Stalls in the apnroach configuration with approach power
Adirticld dumy deck lamdings by the standard method,
Deek tako-offs and landings on H M. S, 'Tllustrious',

0 Op

A trief cockplt assessuent wes also iisde,

Stalls in other configurations and slow flying charactoristics were not
investigated duc to shortage of tire.

be Rogults of tosts
4y1s Ground hendlingy Ground handlins was not aprreociably different

from thet proviously reported for WKe376 cxcept that the temlenqy far the
alraraft to turn to starboard whilc taxying wes not present on this alraraft.

be2, Airficld take-off ond initial climb Tako-offs wore mede as
before with flaps at the teke=-off position (300 down)s At oither loading,
neutral elevator trimmer setting was used, Tho characteristics during tako-
of f appeared to be unchenged fram the provious essessnent (5th part of this
Report), but on the initial olimb, on reducing power to provent the speed
rising unduly, there was a narked nose~-down change of trin whioch it was foumd
moessary to trinm out,

be3s Stallsy, The behaviowr of tho airaraft at amd near the stall was
investigated with f @ward and aft cege position (Loedings 1 amd 2) in the
approach corfiguration, with power for lovel flight at the tost altitude,

The characteristics were not approoisbly different at tho two cegs
positions amd wore siniler to those of WKe376, with no tondency to wing heavy-
ing until the stalling speed was roached within one or two knotse The stall
ocourred at 93 knots I...S. with 160 gall, fuel renaining, sbout 2 knots
(indicated) lower than the stalling speed of WK.376, in a similar condition.

At the cops positions tested, thore was no self stalling tendency, a
oontinucusly inarcasing puil foroe being required as speed was reduced, There
was no stall werning, any pre=stall buffct which may have cocurred being
nasked by the usual continuous buffet vhioh camenced when the flaps were
lowored to 60° ond which appeared to be screwhat nare merked thon on WKe 376y,

belie !%field dwxy dack laxri%sa The cirouit was flown at speeds
frax 135 to 145 knots at spiroxinate ft, If tho airaraft was not
re-trimed after take-off, the stiock farce to hold this speed was 15 to 20 1b,
push, However, tho airaraft was normaelly re~trimaed by winding the tr imper
wheel half a turn forward, On the dowmvind log, the flaps were lowored to the

60° positions With 8400 reperss this resuited in a speed of about 120 knots IAS., %

iestidGiky SECURITY INFORMAFON:---
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and a slight nose~up change of trim roquiring a push faroe of about 5 1b, which
1 was held without re-triming, Small ohangos of power and spocd resulted’
howevor in oomparatively large trim ohanges and during the turn in and on the
arosswind leg it was nocossary agein to ro-trim,when reducing speed to about
110 knots TelieSe with 7500 ToeDelo e

The f£inal epmroach was naic at just undor 110 knots I,L,S. and at this
speed the ocontrols werc asseossod as follows, Tho olovatar was modoretoly
hoavy, effoctive, and with good responses The inequality in heaviness of the
elovatar control far forward and aft novene tw? the trimod position
appeared to have been oliminated in the a&8 Oy ailorons wore light and
very coffeotive with good response, The rudder was noderatoly heavy, offectivec,
and gave nodorate responsce

On making "standard nethod" height reductions froa level flight, - i,e,
at constant power and almost constant airspeed by use of clevator alons, -
tho initial pull farce to restore tho original attitude after the hoight
reduction was about 10 1lbs, Using powor rcductions as an altornative to striot
stondard rcthod, was also inconvoniont as nosc dowm chango of trim with such
roduction of wowor topgether with tho heeviness of the clovatar arain involwed
the pilot in lorser stiok farces than he felt appromriate to tho size and
spocd of tho alreraft, .8 a result of these foatures there was a narkod
tendunoy far tho pilot to allow the aireraft to hecox too lor on tho aproach,
"Standard. 1sthod" height inercases = i,c, hy vlevntor alone = wore not consi-
dored fcasible ns the stick farocs to iwle the initial chanre in ¥titude far
such shall heipht inercascs were higher than tlw »ilot folt inolined to
Ly,

At the cut there was 2 snall nose down trim change which nade a deliberate
forward moverent of thc control colurmn to initizte the descent to the ceck
unnecessary. The check was casily nale with apnroximately one half rearwerd
movement of the stick from the neutral position with a pull foree of 6 to 10 1b,
There wes noe terdency for the aircraf't to floate

The above charactcristica anplicd broodly to both cers positions (Losdings
1 and 2) but the chenges of trim with power and speed were slightly nore marked
at the forward oy ge (Loading 2).

As stated in earlier reports, the view on the approach was good in dry
weather. An atterpt was mede to do ADuDyL.'s in heavy rains, In those oondi-
tions vision ahesd through the main windsorcen panel was alnmost nile Viasion
wes neintained without difficudty through the D,V. pamsl in its closed posi=
tion but, since thc line of sipght was then apmroxinately 15° to port of the
plane of symetry, as soon as the straightawsy was reached the pilot lost
sight of the batsnen. Hoight judgenent also became oxtrencly diffioculty
making continuation of the approach hazardous.

A fow L D.D.L,'s wore medc at night and apart fron some criticisns
arising froa the cockpit layout and lighting no difficulties were experiencel
additional to those ocouring in day A.D.DiL.'se 4 slightly highor apmroach
spoed, sbout 113 knots I.4.S., was preferited however due to the improved view
at this speed, '

Le5 Dock Trials,

hebele Gener The trials were nade in oalm sea conditions in
snooth and in noderate bulent oirs The windspeed over the deck varied

between 35 amd 45 knotse

L totel of 73 free trlm-offs and landings (by dey) was mede by three
pilots, inoluding the trensit flights, The londings were nate by the stendard

nethod,

L
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The fuel pup oontrol systen isolating switch was set to 'Isolate! for
all tako=offs and lamdings, The un‘.exo-oo.rriago was left down aftor tekeeoff,
Tho flaps were lowered from 30° to 60° and tho erroster fear loworcd ocerly
in the oirocuit,

Le5¢2, Deck tako~off, LAll take~offs were made with the flaps at
the telw=~off position (30° down). No difference in the deck take-off behaviour

was doteetod compared with the results of the last trial (5th part of this
Repart) allowing for the miell difforences in cege position,

4e5¢3. Doock lamiing, The oircuit was flown at sbout 130 knots
I, /eS. , having ro=trirmed the oclovatar fron the take-off setting, Speed wns
reduced to 115 knots on the arosswind leg with flaps 60° down with about
7800 ropers while hoight was lost, A4 final approach speed of Jjust under 110
knots I, A S. was used with sbout 7550 repeme

As in A.D.D.Is 's thero was a tondency to allow the airaraft to becow
too low on the arosswind leg and apmroach due to the marked nose down trin
chenges with roduction of power (and henco also spoed) and the heaviness of
tho oclevatar control for countering the trim changes, Having allowed the
siraraft to booaw tolow the pilot found it diffiocult to regain height by
the "stamlard method" amd in consoquonoe he had to resart to inorcasing powen
The changes of trin with sneed snd the hoavinesas of the elovatar ocombined
thorefarc to ko holght changes at constant nower (implioit in the standard
method diffieult while tho change of trin with power renderod power changes
an wnsatisfootary alternative, The ehnnge of trin with power was oxoossive
ard o grave disadvantoge for the oirocuit also, particulerly in the final
exoasvind 1o,

The vory rood ailaron econtrol characteristios were unchanged from nrevious
assessments end werc especially oppreciated in the moderately turbulent condi-
tions in which some of the landings wore nade,

The view during the circuit amd up to the final aprroach wns considered
good but during thc last stages the batsnan was sometimes partially obsared
so that the pilot tenled to lower the nose slightly to kecp hin in view. When
the ocut was taken late tho left bat and arm of tho batsnan was frequontly
obsourcd,

At the ocut, the nose dovn change of trin was welcomed as it clininated
the necessity fa deliberatcly initiating a rate of descont towerds the deck.
The cheok was easy and similar to that of WK.376 as vreviously reported,

The excellent arresting characteristics were again apperent and the hook
danping was now very goods

Thore was little difference in the behaviowr of the airaraft in deck
landing at the two c.ge positions except that according to the pilots, as in
;oDeD L. 'a the trin changes with power and speed were slightly moare nerked
with the age farward (Loading 2)e

hobs Cockpit asscssuent

hebe1se During these trinls, the aircraft was flown by pilots
with a leg longth requiring the full farwerd adjustnent of the rudder podalse
It was found that with the pedals in this position full travel could not be
appliod with tho pedals umder the pilot's instops, as the pilot's toes then
fouled the forwerd bulkhced, Onc pilot found that his loft kmee touched the
botton of the instrunent pamcl at a1l ruddor englcs.

Le6e2o Tho following coments were nade on the cookpit layout in
addition to previous ariticlsns.

/Tho.....
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The throttle noverent was too long and, to obtein tho last few hundred
YePell, Was too far farwerd for the pilot to roach casily when stroppod in,

. The grouping of switches ocontrolling encilliary servioes was oconsidered
to be hephazard and such as to leed to the pilot overlooking ore ar nore
switohes when starting upe

For a tall »ilot, it was not possible to sece one of the green lights of
the unleroarriage indicator due to the pilot's cyes being outside the cone of
visibility, The instrument should be canted to eliminate this fecture,.

The E,2 ocampass obsoured the nost important section of the Machmeter
soale,

An internsl A.S.I. with a soale suiteble for deock landing is essential,
The obsorver's head fouls the hood operating ocontrols.
The pressurising air blows into the shserver's faoe,

he6,3. Tho following oritiocisms apyly to night conditions,

The E,2 comwass ocould not be used owing to inadequate lighting. It
should be laced within range of the emrpency lighting,

The elevator trim indicator could not be seen owing to inadequate lighting,
The radio altimeter, which was not oasy to intermret in daylight due to
the red transparency over the front of the instrunent, was aslnost impossible
to reod at night.
5e Discussion
ete Ground hamdlins, The terndency for the airecraft to turn to star-

board, reported to occur on WKs376, is not cvident on WKe379 anl was probably
a peculiarity of that prrticular aireraft.

52, Stall warning, As on WK 376, thore was no stall warninge The
increasod buffet from the flaps served rather as a distraction to the pilot
when full conoentration was needocd on tho approachs

53 General longitudinal characteristics.  The chief criticisns of
the longitudi behaviowr of VK.376 made in the 5th amd 6th parts of this
report were the sclf stalling characteristics and inadoquate stability with the

e &ft in dives and ocruising flight, and tho inequality in heaviness of the
elevatar for forward and backward unovencnts of the control colunn,

The latter characteristic has been climinated in the approach condition
but the elevator stick foroes are too hih gemerally, Duwe to the looal
restriction to 200 knots I./uS, it was not possibtle to investirate the behaviowr
at high speeds, It is of course at high speeds that inequality of stick foroes
for forwerd amd rearward stick novements, would be a dangerous fesature,

The of't ¢, r position used in the nresemt tests was 1 ine further forward
than that used in the last set of tests on WK.}76, due to the nare forward C. =
rangc a3 a wholo on WK, 379, In flight tho o g spproached the aft limit within
0.1 in. as dosaritod in parse 2.6, The new aft limit for 7K,379, which it is
undorstood will be closely imtched by production airaraft, is O.4 in, further
forwerd than tho aoft cefe position used far test on WK.376 (see 5th part of
this Ropart).

The difforence in cefe position botween the two airaraft on test and the
reriovel of the destabilising bungoc topother mppesr to have been sufficient tc
eliminate tho farward stick faroe ot the stall in the approach conditions

/Ag&imoooooo
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Agedn, due to tho 200 knot I...S. linitation, no ohecks of the atability
in dives and in aruising flight wore nado,

5e4e Dogk landing end /,D,D,L. oharactoristics, Tho trim chanpes
with powor and speed arc too large as, apart frai the nest undo~-

sireble hard novenents involwved in re=trimning in tho eireuit, they lead in
conjunotion with the olovator heaviness to a tonmlenoy for the airaraft to
booone too low on the apmroachs The noso=-down trim change at the cut is
howevor considered to be a good feature but not cssontial; it will presumably
havo to be saerifioed if the trinm changeswith power in the circuit and on the
approaoch are to be roduced,

No trim chenge with powor wes present on WK, 376

Tho partial obsouring of the batsnan in the final stages of the approach
did not oontribute to the terdenoy to get too low, as it ocourred only at the
ond of the sporoach,but was novorthcless a hazard. The cheolce of apmroach
speed, 4 knots (indicated) hipher than that uscd for WK, 376 was however
influcnoed mainly by the view and attitude which seened to be sinilar at
109 knots I,/.S, in WK, 379 to that in WK.376 at 105 knots I,..S. The wind-
sarcon and fuselage noses werc identiocal in the two . airaraeft, Subsequent
exanination of the reccards taken by the R.l.E., during the deck trials on
WK, 376 and WK, 379 showed that the averarc oarbined speeds (wind speed plus
olosing speod) wore identiocal in thc two casese Evidently therc is some
difforence in the airspeed systens of the two airaraft,

The elevata hoaviness for checking was not specially ariticised on this
seroplane cven at the farword c e (Loading 2) but in production airaraft
it will bo possible to attain a cefe nosition nearly 2 ine further foarward
according to the latest cstimates (de Havilland letter to i & s L.E. dated
6th October, 1952) and this featwre oy then We the subject of criticism,

D ue to the noor view through the D, V. pancl, iwD.D,L.'s or deck
landings in rain at nicht would be iupossible without a windscrecn wiper
erd hazardous in rain in daylirhte

505 Directional characteristics, The sucpestion nade in the 6th
part of this report that the aireraft should be checked far rudder overbalanocc
in sideslip is no longer relevant sinoec the oW ranje has been noved forward,

6e Conclusions

The chicf ariticisns of the aireraft for deck landing in its presont
ocondition are as follows:

(i) The trim changos with power and speed are too large .
(11) The clevatar stick faroes are too heavy.
(iii) There is still no stall warning,

The cambined result of (1) and (ii) is thet, apart from the emnoying
hand novenents involved in constantly retrimming in the daircuit, there is a
tendency far the sirareft to become too low on the approach end it is difficult
to regain the lost hoight without chenging the power (thus conforning to the
standard rethod of approach) due to the pilot's reluctance to epply the
neocssary heavy stick foroe,

Hook darmpinz is now satisfactary,

L serious ariticisn of the oockpit is thet with the rudder nedals
ad justed fully faawerd, as required by a tall Hilot, full trovel of the
rudder nedals could not Lo obtaimed due to the nilot's toes touching the

front bulkhcads

The urgont nocossity for a windsarcen wiper was oonfirmed by expericnoe
of night 4D¢DeL.'s and day [eD. DL, 's in rein

Other oriticimis of tho ocockyit layout wore nado.

RESTRICIED SECLAITY INFORMATIOH
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7o Further developments

8ince the trials desoribed in this report were msde, modifications have
besn made to gear the elevator trim tob to act 0s a balance tab ond to inorease
the spoing rote in the spring tob circuit, Also the jet pipe nozzle haw been
changead,

¥
!
;

: Subsequent to these modifiocotions the siroraft displayed reduced trim
f Ohonges.

Circuletion Ligt

AD.R.D, N, 2 copies, 1 far Action
TePete3/T.1.Bute, 75 copies

0,C. Handling 3quadron 1 copy

R.TeO, de Havillemis 2 copies

R.T.0. de Havillands (Christchureh) 2 ocopics
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