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1. introduction

Deck landing trials have been carried out on the -Royal Fleet Auxiliary
Lyness in conjunction -ith the Haval Air Department at RS Bedford and the
Royal ilavy, to define- the limits for operating !:essex helicopters from the
flight decks of "!ESS Class RF.s.

-The trial took place off "ortland on the 15th and 16th i.arch, 1967.

2. .1 brief descrintinn of the shin

RF.I. Lyness ,.as a .new auxiliary ship of 15,000 tons designed for the
Royal Ilavy as an air stores supply ship.

The large flight deck was situated at the aft end of the ship and was about
45 feet above the rater line. The shape of the flight deck followed the

outline of the ship, so that Lt tapered towards the stern and was rounded at
the stern. The flight deck had an appraciable slope forward, the aft end was
about 3 feet higher than the centre point of the large white 'T" painted on the
deck. small box was painted on the -"T" to indicate the optimum landing
position for the main v.ieels of the helicopter. "ell forward of the landing
"T" was a flush fitting 3tores lift; also aircraft lashing points were p--ovided
in this area. The deck was unobstructed except for a deck house at the forward
end. The .nearest superstructure, on rhich was built the funnel, was amidships,
but betv:een this superstructure and the flight deck was a large cargo derrick.

Stop/Go lights, relative windspeed and direction indicators, and RT/briefing
facilities rere provided for the Flight Deck Officer (EDO) in the starboard side
of the deck house. Stop/Go lights were duplicated at the port side of the aft
end of the flight deck.

Lighting for night flying consisted of four red flocdlights, white uni-
directional outline "T" lighting, a horizon bar and a Glide Path Indicator (GTI)
set to give a 30- glide-ath at a relative heading to the ship of Red 165. Thelatter tyro were mounted on the cargo derrick; dimming controls were provided in
the port side of the deck house.

The general layout of the facilities mentionc, above is shorni in Figs. 1 and

2, Fig. I being photographs of RFA Lyness,

3. T.rials he) iconter

The trials heiicopter, a ".essex, l'k. 5 ..t 484 from MIAS Odldrose, was fitted
with a small amount of instrumentation bV RAE Bedford to record various
parameters during touch-doun on all landings.

Tho helicopter was flown woithin the limitations laid down in "ilots' Notes
at .,U s up to 3OO0 lb. at approximately central C of G. It was piloted
jointly by trxo experienced Royal Navy pilots and an %AEE pilot, who was aboard
the helicopter for all the flying.

4. Dav-time !nndinas and take-offs

69 deck landings and take-offs %ere made within the relative wind limits
give n below,, two landings being made at each condition.

/Table
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.-ind relative to the shiT

Direction Speed 1
a I

00 to 290 Red ard Green U- to 45 knots

(0* to 900 Red and Green U- to 30.knots

S00 to !ZOO Red and Green I Up to 15 knots

The shir.'s -.oticn '.as slight th--oughout and we-ll within the limits rich
had been reviously defined. i.e , in pitch and in Rol.

?preaches re oostly made on a relative bearing of Red 165 to a hover
off the port side of the flight deck, the exception being -hen the athwaztshios
wind component .was z.ore than 15 knots from port in t.ich case approaches were
made from starboard. in addition approaches were inade from starboard with
the wind- abaft the port beai, with the helicopter landing facing aft on the

flight deck. The helico-ter was nornally landed facing forward, but with an
athwa:tships component of rore than 15 knots the aircraft was landed a-,-oximately
into the relative vind.

The flight deck v:as easily seen from any approach angle. "ith the
helicoite: facing forward on the deck, the PDO vas, in the initial stage of the
trial, too close to the centre line and the pilot lost sight of him during the
final stages of landing. This r.:oblem was aggravated by all three ilots
tdshing to make slightly higher approaches over the dock (10 to 15 feet clearance)
than the FDC wanted (5 feet). "1 en the FDG was ze-ositioned further to starboard
this o3oble -- was :esolved, -with the pilots sti'. preferring the higher app--oach.
Twio FJs tere ' resent, one ve-y e.pezienced but basically on "as.. helicopters,
hence his prefe-ence for the lowe:- a.proach height, and the other the ship's
orvn FO %.ho at the start of the trial had no practical experience. For landings
ath iartships (port or starboazd), the FDC was repositioned close to the starboard
nose of the aircraft; 'Lhs,. lposit-ions w.re still satisfactory. Foi- landings
facing aft the FDC's position was on the port side right aft; this position was
satisfactory excent that the Z T/briefing cable ras not long enough at this
position.

it was noted that the FDC in some circumstances was not able to see whether
all lashings rwc:e 'o.-oved before take-off. Some confusion existed occasionally
owing to the inexe_-iaenzed state of the handlers, and it l'as found desirable to
have a :..osponsible rating on the blind side of the aircraft to the 'FDC i,,ho signalled
to the FDC that these lashings were on or off as appiropriate, especially as the
Cilot was not able to see for himself.

In general, turbulence levels, around the flight deck ,ere low, due
neosuiably to the coriiparative absence of high superstructure above the
landing area. In: wu:inds greater than 30 knots turbulence was occasionally
encountered in the final stages of the appzoach and also just before touchdom-
but this caused no difficulty. 'ith the wind ahead at 30 knots or n":e there
was a noticeable reduction of wind just before landing, with a resultant tendency
to sink more t-apidly than i',as intended. During the final stages of approach,
the aircraft frequently flew through the funnel smoke (which was barely visible) -

/no
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no change in turbulence levels -v..ere noted but the smoke was readily smelt. The
smoke was w:ell above the aircraft in the final st ag of landing. Large changes
of ship's por.er required produced moderate quanities of thick smoke as the-
throttles -ere opened, but this state only lasted for a few'; seconds and was not a
problem during the trial. N|o problem was found landing the aircraft accurately
on the deck. At first the tendency was for the main reels to be just forward
of the "T" box, but discussion rith the FDC remedied this. WThen facing to 
either beam the aircraft was still easily placed over the "T", and just aft of
the cross bar, and then facing aft the aim of having the tailheel in the box
tas easily achieved. The large size of the deck made precise accuracy
unnecessary.

':ith the aircraft facing forward, the tailvheel touched dov first. This
was due to the natural tail don lowering attitude of the :Tessex and aggravated
by the dor-n slope of the deck (see Fig. 3A). Further, the left maini;,eel tended
to touch just before right.

.s a result of this, slight "padding" (incipient ground resonance) was
experienced frequently (about half the landings) and "padding" was severe on
four occasions, necessitating inmediate lift-off of the aircraft, ',hen the
aircraft was facing to either beam, or especially astern (see Fig. 3B) (when the
main and tail wheels touched almost simultaneously) "padding" was almost non-
existent.

le landings with the %-,heel brakes off (or failed) were made as it was
thought that the slope of the deck might cause the helicopter to roll forw.ard
into the deck house if not checked im.ediately.

To observe the behaviour of the rotor blades during the shut dor.n of the
engines, the rotor was stooped en five occasions - once with the aircraft facing
to each beam and astern, and twice facing ahead.

There was no sign of blade sailing during rotor engagement on start-up.

The relative wind wias light (below 10 knots) when facing astern and to the
beam=, but up to 35 knots :hen facing ahead., Under the latter conditions, very
slight signs of blade sailing were apparent 6n shut doiwn, but not of sufficient
extent to cause any danger.

5. Maiht-time landinas Ard take-offs

31 deck landings and take-offs were made in dark conditions within the
zelative wind limits given below, tyo Iandings were made at each condition.
All landings mere made facing ahead.

';ind relative to the ship

Direction - Speed

0-30o Red and Green Up to 25 knots

The same coients as for day flying applied where appropriate with the
folloting additional con-ments on the lighting.

/(a)
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(a) The GPI was easily seen when within about one mile of the ship.
It was noted that the G1_EN looked very much like i-te (during the early
part of the approach) for some time - much more so than in day-light.
Brilliance control was good.

(b) The Horizon Bar Was also easily seen and the brilliance control good.
It was visible right up to the final stages of approach, but -was not
used when the aircraft was closer than about 50 yards as the deck could
then be seen clearly. It was useful however in the earliest stages of
take-off, before it disappeared below the aircraft. The trio centre line
lights below the centre light of the bar were not felt by the ;&AEE pilot
to be of any assistance in judging the centre line, though it is understood
that in Ae" installation these have been asked for by aircrew. The piklet
also found the GPI amber became "lost" in these tio lights on some occasions.

(c) The "T" Outline Lighting was good, the brilliance control also being
good. The intensity was adjusted to a low le'*el as the trial progressed.

(d). At the beginning of the night flying trials the Red Floodlightihg was
used at full intensity but this was reduced to about half the 'brilliance
by the end of the trial. Some approaches were made with the red flood-
lights off, the ,&A _E pilot finding things neither better nor worse than
with them on. The other (R4) pilot liked them on, and the ship also
preferred them on.

(e) The lighting of the ship for helicopter operation was considered to be
satisfacto=y but it was found necessary to ask for the ship to be darkened aft
of the funnel, (ie. dowsing of all extraneous lights) to avoid confusion
resulting from the large numbers of lighted scuttles below the flight deck.
;iqth the ship darkened, the deck lighting was considered good throughout.
It was thought that further iniproveraent for the pilot could have been
obtained if the lights in the funnel casing/ventilator trunking had also
been dorised. Although the mast displayed the normal obstruction lighting,
the tops of the after de-ricks were unlit. It was noted on one occasion
after a normal night lift-off (climbing away to port and forward whilst
facing ahead) that the aircraft came very close to the po-t derrick top.
These tops were well (70 ft.) above flight deck level and at this stage of
take-off virtually all other reference lighting had been lost.

(f) The dimming facilities for the night lighting which were located in
the deck house on the port side were not within easy reach of the FDC.
It is considered that the dimne;-s should be zepositioned on the starboard
side, adjacent to the FDOs normal position.

(g) In addition to the normal aircraft light-ing, donward facing low
intensity deck landing lights were fitted to the '!essex(in addition to
the normal adjustable high intensity landing light which was not used).
The pilot was not aware of any illumination from these lights but the
ship cornented adversely when they were switched off.

6. Conclusions

6.1 Relative wind strenoth and direction

The natural wind conditions prevented a complete examination
throughout the planned relative wind ranges, but all three pilots considered that
stronger relative wind up to the planned levels would result in no serious
adverse effects bec':ninp apparent, particularly as the wind speed as measured
on deck was always less than that shomn by the ship's anemometer.

/6.2
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6.2 Ship's Eotion

Similarly, though the ship's motion Was slight throughout the trial,
the size- of the deck and the lack of severe turbulence around it should ensurethat satisfactory take-offs and landings could be made within the ship's motion
limits defined in para. 7,

6.3 Helicopter headings

The helicopter was normally i56ded heading forwards but other headings
into the relative winds were quite satisfactory for day'time operation, as were
approaches from- directions other thanthbse made from the port side. The flight
deck and the FDC could be seen 'satisfactorily.

Turbulence and funnel smoke appeared only to have a minor affect on
the handlinc of the aircraft and even this could be avoided, if the approaches
were made from the port side with the relative wind from. ahead or "fine"' on the
port bow.

6.4 Rotor starting and stonoina

No blade sailing problems should arise in stopping- or starting rotors
in wind conditions up to the recommended limits, provided the aircraft is facing
into the relative wind.

6i5 " adding"

The number of occasions on which "padding' occurred during landing was
undesirably high. This may be aggravated in other conditions of AU!i C of G,
ambAent temperature and 's&vore ship motion. The slope of the 1light deck was.
thought to be contributory to these occurrences as the pilots found it difficult
to place all three wheels down together.

6.6 Night lihtin-9

This was satisfactory except for the absence of after derrick
obstruction lights. Night operation was made much easier if the ship's
extraneous lights aft of the funnel were dowsed and with only the ship's
helicopter operating lights showing.

7. Recommendations

7.1 Limits for take-off and landinga

It is recommiended that the class be cleared to operate "essex helicopters
within the folloirlng limitations (all relative speeds from ship's anemometer).

(a) By day (see-also Fig. 4)

)ind relative to the ship "'d relative to

Direction - Speed the helicopter

0-200° Rod'& Green 45 knots

20-90 Red & Green Decreasing linearly Sideways components
from 45 knots to 30 to'be less than 15
knots knots

'90-1800 Red & Green 15 knots

/ship's
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Ship's motion not to exceed ±20 in pitch; j51 in-roll, and yaw
to be kept to a minimum.

(b) By night (see also Fia. 5)

Vind relative -to the ship. , Helicopter relativpe

Direction I Speed to the ship

0-300 Red & Green 35 knots

30-900 Red & Green Decreasing linearly Forrward facing
from 35 knots to 5 landings only
knots. iinimum
wind speed is 3
knots

Ship's notion not to exceed +l-, Oin pitch; ± 30 in roll, and
yaw to be kept to a minimum.

(c) Stooning and starting rotors

The limiting wind relative to the helicopter for stopping ihd
starting rotors is as- fol-lows.

_'ind Direction 1.ind speed (knots)

0 40
±300 30I
± +90° 20

_ _____ 
2D1__ ____

7.2 Slone of flight deck

tilots should be warned of' the terdency to "padding" on landing,
particularly when using the part of the de.ck, which slopes forward.

7.3 Provision of obstruction lights

The after derricks should be marked near their highast points with
red obstruction lights (showitig at least to the aft sector).

7.4 Re-location of light dimming facilities

It is recommended that the night lighting contxol dimmers now located
in the deck house port side, be repositioned on the starboard side, adjacent to
the FDC's normal position.

7.5 FDC's Briefina/RT Lead

Some means should be found of enabling the FDC to retain his
briefing/RT facilities when in his alternative position for helizopte"
landings facing aft.

/Circulation



9-

Circolation List

t-xternal:. D/Rll ;tiH 1 copyAD/H 
2 copics (1 for Action)

ADAM 
I copy

;;(r) ' > copies

DI)T 3 1 copy,

iW) I copy
Flap I copy

Hav. 2(a) 1 copy

TIL 50 copies

RME Bedford 2 copies

RAE Farnborough 6 copies

RTC !lestland Helicopter Ltd. 2 copies
-

'i copy

Internal: CS I copy

S ol  l copies

S of E 1 copy

S o F .,y

ocio Sqdn. I copy

i . 3. Gregory 1. copy

,uthors - Yr. 'G. Davis ! copy
It. C. 3X. Horscroft I cony

Z". S. J. Evans 1 copy

I.r; -. -ilson Copy

Sciende Librery 2 copies



REPeAT NoQ. 7rj. fPAhT / 31 z

FIG. I

R E S T Ii I C T E D.

a) 3

........... *

r A

Umz-~

R.F.A. LYNESS. (15,000 TONS).

R E S T R I C T E 0.

A. AA.E.L. 17It%?



X HO0RIZON- SM LIG#HTS FC
I& FLUSH DE2CK LIGHTSII1

-0 FEET APPROX.

AFT DERRI K-l

7-HORIZON BAR

W0404coilSTOP/GO I IlM4T.S

F D.O. FOR FORE&
'FLUSHAFT L*.N0II4GS

POSITION OF RED FLOODLIGHTS j
F.D.O. FOR POO-
ATM WARTSHIPS

* LANDINGS

W'SITION OF F D.O. STOP/GO LIGHTS' REDT'LOODLIGH-fi
i-OR AFT FACING

A1N'DING S.

A SKETCH OF THE LAYOUT AND POSITION
OF THE AP-JROACH AND LANDING AIDS OF R.FA. LYNESS



PEP.-T !-0 ?rt!. ;AST/~3

RESTRICTEDO.

*PIN

IVI

FIG. 3B. R.F.A. LYNESS. -THE YfESSEX MK'.5. XT 494 LANDIN4G ABAfT -,HE FEAM.

R E S T. R I C 't E 0.



RED AHEAD GREEII-em - >1

404

40 A

30ISS

LEJ

Vt_ IIg KOS

36K&2-& K& 0KS 0KS
100 10

10 T
110XIM10

120 120i

COMP- kT

130A L1ESLMTTIN3NRLTIEWN0PE

AND DIE1ON4RDY0IEOPRTO



FIG. 5

I

RED AHEAD GREEPN

30 30

40- 41i)
i 30 KT$.

70

108 &

36 KTS. 20 KTS. 10 KT 0 10 KTS. 20 KTS. 30 KTS

RELATIV.. WlhO SPEED
(KMOTS)

)

R.FA. LYNESS. LIMITATIONS IN RELATIVE WIND SPEED
AND DIRECTON FOR NIGHT TIME OPERATION.



These abttc cbrds we Insertod In Mots for the coOmnioca of L1ibris and

r4 a

0. 4402

0 r- 1

c'ia n%1 - -.

109 1- -' :. v- 0

0) 0

0 . 1. E-. LSj -4.
0z 0 ON w

0 d0

ci 0 4

0 r4 r

0* ca- CL 0.'- q

ci iC
~ 0 US.bb

- '-C)

Z~ti.
in 0

* - a

co 0 14. cj

cc.~

* . ~r- t



Idstl]

Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944
Fort Belvoir, VA 22060-6218
U.S.A.

AD#: AD0390325

Date of Search: 28 May 2009

Record Summary: AVIA 18/3218
Title: Wessex HU Mk5 helicopter: deck landing trials on RFA (Royal Fleet Auxiliary) Lyness
by day and night
Availability Open Document, Open Description, Normal Closure before FOI Act: 30 years
Former reference (Department) 931/2 PT7
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.
The document has been released under the 30 year rule.
(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967).

This document may be treated as UNLIMITED.


