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LEROPLANE AND ARMACENT EXPRRIMENTAL ESTABLISHENT

| TOSCOIIE DOWN

Conberra T, if':h WNLL67
(2 x Avon 1)

- Hundlin: at aft C.G.

A6 L.E.B, Ref: 570k4,c/6/F.T.
. 0. S. Ref: 7/hcft/2711/11 ,
Perios: of Test: 11,11,52 - 30,1.53.

Pro_ress of issuc of Report

3xd Part of Report No. A.AE.E,/861/3

23 2 1253

Report No, Title

2nd - Jlo -~

1st Part LAES/861/3 WN.467 - Lppraisal of pilots! cockpit.
- WN.467 - Portial engineerin: assessaent,

. Su.oxy

The Canterra T, Ik was very siil xr to the B, 1k.2 aircraft except for
. the chhnzes entvilel in providin: sile-by-side senting for n pupil-pilot and an
instructor, The ..vin ccnzoiquentanl liffuerencoes were 1 slisht change in'shape

of the fusolae noesce ~ud in ~ifceron onrinc,

The hon'ling chuwractori®iics were vory siilar to those of the B, 12:.2
aireraift and thers was no noticerlle differcence in aileron control forces,
The T. Idk.4 rirerafd should thercfore be satisfactory, froa these aspects, for

its intended use for pilot frailierisaticn Juties.,

Criticisiis of the cockpit layout and engineering features have been given

in the 1st anl 2nl parts of this Report,

This report is issued with the authority of

-

- }‘mwk_,

Air Cammodore,
Caomanding A& AELE,
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1. Inbtroduction

The Canberra T, k.4 adircraft differed from the B, Mk.2 aircraft in
having o modificd cockpit layout and a slihtly modified nose shape. An asscss-
nent of the occkpit lnyout hus alrendy beun civen in the 1st part of this Report,

The rearran-uient of the pilots' cockpit to perndt side-by-side seating for
the pupil and instructcr nccessitnted o slitht modification of the effective
control wheel dimuetur, lodifications werc also made to the aileron control
linkages such that it woull be expected that the aileron control would be
henvier than on the B, Ik 2 aircraft., The elevntor and the rudder gearings
remained unchanged,

During the brief hendling; assessment reported herein, particular note was
taken as to the effect of the moldifications to the aileron zearing on control
characteristics and 2s to whether thc revised cockpit layout imposed any limita-
tions on the control movements unler any condition of fli;ht,

2, Condition of aircraft relevant to tests

2.1 General. The aircraft was as described in the 1st part of this
Report in which was also recorded the values of the control circuit friction.

2,2 Loading. The loadings for these tests were:-

(2) without wing-tip tanks.

Centre of sravity position
¥Weizht | Inches aft of datum | Percenterc of S.iH.C.
1b, U/c dam U/c up U/c dovm | U/c up

30,890 3.6 3.2 29,0 28,8

(b) with win-tip $anks.

Centre of ~ravity posiﬁon
Weirht | Inches aft of datum | Jercentare of S.11.C.
1b. 17/c dom U/c up { U/c dam U/c up

36,980 3.7 31.2 27.4 27.1

The C.G. during each flisht was maintainel sensibly constant at the toie-
off position by suitable use of the fuel. The maximun pemissible take-off
wei~hts were:- normal, 33,050 1b, ov.rload 37,350 1b, The maximum permissitle
landing weight was 27,500 1b, The design C.G. range, with undercarriage dowm,
was froa 20,22 ins. to 34.63 ins., aft of datum, that is, 0,21 to 0.29 S.i..C.

2.3 hirframe limitnbions., The limiting airspeeds at relevant heights
were: -

Heirht (feet) /ithout ving~tip tonks
0-5,000 450 knots I.4.S,
5,000 ~ 15,000 .75 L.M.N,
15,000 - 25,000 79
25,000 - 35,000 R
35,000 upnnrds 83
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Vith wing-tip tanks the limiting airspued vas 365 knots I.A.S. or 0.8
IILN. The moximum normal accelerations pummitted for test flying (0.9 nq)
were: -
(a) without winr-tip tanks 4.5 'g!
(V) with winm=tip tanks 2,7 '

2.4 Engine limitations. The linitations in force for Avon 1 engines at
the time of test were:-

. . Tine limit Jet pipe
Engine Setting R.P.H. (minutes) | temperature °C
Moxdmum for take-off 7,800 15 600
Meodmun intermediate 7,600 30 565
Haximu conbinuous 7,400 - 530

3. Scope of tests

Qualitative tests were made to assess the handling characteristics with
and without wing-tip tanks, at the relevent aft C.G., with special emphasis on
the lateral Lehaviour,

Except durin; simulated eniine failure on take-off and in the air at
8,000 ft, 211 of the tests were malde using syrmetric power,

L, Results of tests

L.1 Gencral. In general flying and manceuvring, the control character-
istics wrere not noticeably different fram the B, k.2 aircraft, In particular
the aileron control was nat noticeably heavier.

The scating and control positions were not cramped and full movement of
the controls could casily be obbained.

A1l forces guoted viere estimrted by the pilot.

The available trimmer ranges were:-

Divisions
Trirmer From To
Rudder 4T, LR
Aileron 5L 5R
Tailplane |2 N.U. 2 N.D,

4.2 Handling without wing~tip tanizs

4.2,1 Simuleted ensine failure after take-off (loading (a)). 4
take=~of f vas made with the flaps up and the following tfimmer settings, rudder
neutral, aileron 3 divs left and tailplane 1 div. nose down., The aircraft vms
airborne at 95 knots I.A.S. and speed built up quickly whilst the undercarriage
was retracted, Enpine failure was simulated, by fully throttling the port
engine, when the specd had risen to 140 knots I.A.S. No corrective action vas
taken until two seconds had elapsed, during this time the aircraft yawed some
20° to port and rolled slipghtly in the same direction, Both deviations were
easily corrected by small digplaccments of ailerons ond rudder involving only
light forces. There was no noticeable loss of heipht following the simulated
en,sine failure,

There was no chance in the Lehaviour of the aireraft when the test was
repeated by fully throttling the starboard ensine except that the deviations

/in..ooocicuo
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in headings and lateral level were to starhoard,

4h.2.2 Sinulatel enpine fadlure in level £1i-ht (eircraft weight
30,500 1b.). The aircraft vas Griwwmed in level cruising fiight at 8,000 £E.
with the engines sut ot the maxbmwa crntivuous rating (7,400 r.p.m.). The
airspeed was 440 kts, T.4.8, and the triwi.r settings were, rudder neutral,
aileron 2 divs.lert, and failpnlanc 1 div. nose down,

Leaving the rulder frec, first the port engine was fully throtiled and
then the test was coveated sxeept that the starboard engine wvas fully throttled
instead of the port en_ine. In boubth cases, no cerrective action vas taken
until four seceonds had elapscd; during this time the aircruft yawed and rolled
gently some 20° tovards the 'dead! engine. An aileron force of 30 1b. and a
slight aileron deflection vas rcguired to raise the relevant wing., There vwas
no noticeable loss of height and no rudder locking.

4,2,3 Stalls, A1l stalls were approached by reducing speed, at
not more than 1 knot a second, fraa a straight ;lide at a trimmed speed between
1.3 and 1.4 times the appropriate stalling speed,

(a) Flaps and undercarriage up, encines idling, aircraft weight 30,300 1b.

The aircraft was trimsed to glide at 10,000 £t. and 120 kts, I.A.S.,
the tailplane settin: was neutral,

The pull force required vas still light at 100 kts, I.A.S. when very
slight buffeting started. The buffeting increased steadily to mild buffeting
at the strll, The aircraft sit~lled at 88 kts. I.4.8,, the starboard wring
dropping throu-h some 20 - 50°, At the stall, the pull force was lipht and
the control colurn central,

Fermal recovery action was tnken and the height lest was abeut 200 £+,
(b) Flaps and undererrriase dom, onines idling, aircraflt weiyht

30,100 1b, “he airerift wms brinr 28 Yo ;lide at 10,000 £, and 105 kts. I.A.S.,
the tailplane sebtir: was full nose dom (2 divs.).

A light pull force was required to reduce speed fram the trimmed condition
but, by 86 kts. I.h.S. when very licht buffoting was ncticed, a push force of
about 10 1b. was rogquired to avoid self stalling, The bufleting steadily
increased to mild as the specd was Jdecroased to the stall. The control column
vas central and the push force lipht vhen the stall occurred at 76 kts, I.ALS,
At the stall, 1 molerate port aileron spatch occurred accompanied by a slight
wing drop.

Normal recovery action vas effective and the height loss vas about 200 ft.
(c) Flaps and undercarriage doim, approach power (5,000 r.p.m.) aircraft

weirht 30,320 1b, The aircrft was trimmed at 10,000 f£t, at 100 kbs, I.A.S.,
the tailplane setting was full nosc dom (2 divs.).

The pull force necessary to start reducing speed was light. At 81 kbs.
I.A.8., very slight buffeting ocourred this persisted hut did not increase irn
magnitude as speed was reduced to the stall, At 74 kts. I.A.S., the port winy
dropped 20 - 30°; the control column was central and a push force of up to
10 1v. was required.

Hormal recovery action was effective and the height lost was about 200
rt,

4.2.4 Behaviour at hirh liach number (aircraft weight 30,000 1b.,)
Using: maximum intcrmediatc power (7,600 r.p.m.), a series of high speed runs
were made in shallow dives at altitudes between 38,000 and 42,000 f't,
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With trimwer settings of: rudder neutral, aileron 4 divs.left and tail-
plane 1 div, nose down, the conbrol forces were light at 0.76 11 (0.78 I.M.N.)
but slight huffeting and an irrepgular rolling motion were encountered, %ith
the rudder fixed, a very lipht aileron force was required to apply 10° bank in
either direction, With ailerons fixed, a modcrate foot force, in either
direction, produced a sideslip of 3°,

The ailerons and rudder were fully effective and accurate turns, up to
60° venk, were mede at speeds up to 0,78 M (0.8 I.M.N.).

Any further increasc in liach nunber caused progressively stronger
buffeting., At 0,79 {1 (0,81 I.U.N.), there was a slight port wing drop but at
0.81 ¥ (0.83 IL.M.N.); 265 kts. I.A.S., the starboard wing dropped sli_htly
and a force of about 40 1b, was nccessary to raise the wing.

4.2,5 Interal stability and control., The lateral stability and
control of the circraft was investigated, both at 10,000 ft, and at 40,000 ft,
with the aircraft trimmed in each of the following conditions:-

(1) Ievel flight, eryines at maximun inteimedinte rating,
(engine r.p.m. 7,600),

(ii) Ievel flipght, at low speed, (engine r.p.m. 5,000).

(iii) Climb, enmines at maximun continuous rating, (engine
r.p.a. 7,400),

(iv) Glide, flaps anl undercarriage down, at the approach speed,
(102 xts. I.A.8.), enzines idling,

(a) Oscillatory stability. The aircraft was put into a straight side-
slip of 5 derrces and the rusder wd ailercn controls vrere then freed, this was
always folloscd by -enbiv ro)li.- nnd yawins coscitlations which damped out in
2 to 3 cycles.

(vb) Behricur in stoaisht sideslip, ith the aireraft trinmed for
straight steady flipht, the dehoviwur in straipht sideslip was investigated
at specds fraa the approach speed, with flaps and undercarriage down, to the
level speed appropriate to maxinu intomedinte rating, with the flaps and
undcrearriage up.

The aileron and rudder control forces required increased progressively as
the angle of sideslip was increased, For all angles of sideslip up to 5°, to
both port and starboard, the rudder force required was heavy at high airspeeds
but was light at low airspeeds,

(¢) Turns cn one control, Turns were made, using one control, over a
speed range fram 102 to 450 kts. I.L.S. at 10,000 £, and from 200 kts. I.A.S.
to 0,78 M. (0.8 I.M.N.) at 40,000 ft.

(1) Using aileron only., With the rudder either fixed or free,
accurate turns could be made, in either direction, up to about 60 - 70° vank;
the aileron forces were light and the deflections small,

(ii) Using rudder only. A small amount of sideslip on entering
turns and on returning to level was unavoidablec when turning on ruddexr only,
with ailerons fixed. When turning at high airspeeds the rudder forces wrere
moderate (about 60 - 70 1b.), but as the speed was reduced the rudder forces
became lighter until at 102 kts. I.A.S.,in the glide, they were light.

(@) Rate of Roll, in assessment of the rates of roll was made over
a speed range rran 110 to 400 kbs, I.A.S. at 10,000 f£t. by the pilot timing the
roll throush 90° either side of the plane of symmetry., Angles of bank were
observed from the ;ryro horizon,

/The........-
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The rte of roll for an aireraft of this type, ‘hen usine & single handed
aileron control force of auout 30 1b. was ruod, There was a slight noge dewn
tendency at all speels cxcept OO ktn, I.A.S. vhere none occurred, Deflections
of the ailerons were modercic and no apareciabls: inprovement vwas achieved vwith
the use of rudder to auguent the rollins poucr. The ratos of roll measurcd
werc:-

IT.A.8, (kts.) |Rate of roll (deprecs per second

110 18
300 30
L00 10

(e) Changes of trim with speed and pover. The aireraft ws trimsed to
climb at 330 kts. L.A.S, using 7,600 r.p.n. During the dive a push force of
sanc 30 1b, was required to increasce the speed to 450 kts., I.4,8.; there was
little chanie of lateral tria.

With the en7ines operating ot the maxirwum intermediate rating, in level
flight nt 10,000 ft., the aircraft was triuwmed at a steady speed of 450 kts,
I.n.S. The throttles were then closed rapidly until the engines were idling,
this resulted in a nose dowm change of trim requiring 2 pull of 35 1b. on the
control coluan; there wos little chinze of lateral trim.

With the aircraft triamel at 0.78 . (0.8 I.M.N.) this test was also mode
at 40,000 £t, There was a ncse dain change of trim requirins 2 pull of 15 1b.,
on the control column; there was little change of lateral trim,

L.3 Handlin- wdith viig:-tip toanks fitted., The handling gualities of the
aircraft with wing-tip tanks vrere siwil.r to those withcut wing-tip tanks,
particular differcnces are hovever detniled Lelow:-

(2) fThe ailerc. fure: necessury 9 roicc o wing wber a sihaulated ongine
failure in level {1light sme avcout 10 1b., heavier than wvhoa tested writhout <wins-
tip tanks sce para, 4.2,2.

(b) The buffet experienced approaching the stall was very ligsht and did
not increase even with enpines idlin~ as specd was reduced, With flaps and
uniercarria e cither up uvr dovm and cnyzines idling, the airceraft stalled at
an indicated airspced higher ty about 4 knots than vith tip tanks off, for the
souic aireraft <reipht., Hosever, under approach pover conditions, the stall
occurred at only about 1 knot higher indicated airspeed,

(¢) Trimned 1% 2 Linch number of 0.76 u. (0.738 L.i.lN.); increase of speed
to 0.79 . (0,51 I..l.W .) caused a noticeable nose down change of trim which
required a 1i-ht pull force to hold, There was also a tendency to lisht
irregular storboard wing snatching., Both effects vwere noticeable during turns
with up to about 60° bank in either direction.

5e Discussion of results

5.1 General. The tests were of limited scope bub wore sufficient to
shos thet the handling characteristics -ere very sipilar to thosc of the
Canborra B, 1k.2 aireraft, Althou h it wrould be cxpected that the aileron
control vould be a little heavier then on B, Mk.2 aircraft, there was, in facs,
no noticeable differcnce.

It should be noted that criticisms of the B, ik.2 aireraft (e... specd < f
operation of tail trimmer, ineffectiveness of air brak.s) apply equally to this 1
aireraft and any modifications introduced in the forvicr should also Le incorpor-
ated in the latter aircraft,
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5.2 Coaparison with A,P,970 reguircments, Since these trinls were almost

Cunclusions

enbively qualitative, little co.pariuson with L,P2,970 was possible.

The hoandlings f‘h’xr’xctu 1seics of this Canberrn T, Mcb aireraft were very
similar to those of the B, .2 alireraft arcl the ‘Lypc. shoulrl thorefore be
satisfactory, from this ').cpuct for it 'n intunled réle of pilot familiarisation.
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