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, .. . . L 3rd Part of Report No. A.A.E.E./861/3

AEROPL NE A JD APY. IXNT EXPEMI1,NTAL E3TABLISILNT 29 !l'. ' 5̂3- BOSCOUME DO W

Canberra T. K1-.4 VIN.4.67
(2 x AvonI

Hndlin,: at aft C.G.

A.& A.E.B. Ref: 5704,c/6/.W.T.
11. 0. S. Ref: 7/Acft/2711/11
Pcrio I of Test: 11.11.52 - 30.1.53.

irojrcss of issuc of Report

Report No. Title

Ist Part LAEE/861/3 WN.467 - Appraisal of pilots' cockpit.
2nd - do - .. 467 - Patial engineering assessient.

Suz± ,..Ar

The C-Lnherra T. .,.4 -.as vury sLiil-x to the B. lc.2 aircraft except for
the chnges :nt,%ilQ in prcvidik: silu-by-sidu seating-, for a pupil-pilot and an
instructor. The -- in ocnZ..quentill liffureno.s wcre a slight change in'shape
of the fusola,,e noc .h- in airon :earin

The h.n'ainr: chi.roti-ritios ",-cre vorj sL.tilar to those of the B. Mz.2
aircraft and thoro mwas no :oticeiLle difference in aileron control forces.
The T. THc.4 )ircraft shoul-d therefore 'e satisfactory, from these aspects, for
its intended use for pilot f .iliarisaticn duties.

Criticismis of the cockpit layout and enineering features have been given
in the 1st an:l 2n- p-irts of this Report.

This report is issued vrith the authority of

Air Commodore,
Cananding A.& A.E.E.
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1. Introduction

The Canberra T. 11k.4 aircxaft differed frcm the B. k.2 aircraft in
having a modifie~l cockpit layout and a slightly moified nose shape. An assess-
mont of the ccckloit layout h.s ailready be,.n siven in the 1 st part of this Report.

The rearran -xiont cf the pilots' coclqit to peri:it side-by-side seating for
the pupil and iristrnctcr necessitated a sli ht m olificition of the effective
control wheel die, octdr. , uifications wero also made to the aileron control
linkages such that it wouldJ be expected that the aileron control would be
heavier than on the B. 1.2c 2 aircraft. The elevator and the rudder gearings
remained uncharg:ed.

Durin5 the brief handling assessment reported herein, particular note wmas
taken as to the effect of the moaifications to the aileron 7earing on control
characteristics and as to whether the revised cockpit layout imposed any limita-
tions on the control movements under any condition of flig;ht.

2. Condition of aircraft relevn.nt to tests

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

2.2 Loading. The loadings for these tests were:-

(a) vrithout ving-tip tanks.

Centre of gravity position
Vei ht Inches aft of datum Porcentare of S.1.C.

lb. -Uc da~n Ucu Ucdwn Ucu

30,890 34.6 34.2 29.0 28.8

(b) with -fin --tip tanks.

Centre of :.ravity position
Ylei'ht Inches aft of datum Icrcentare of S.N.C.

lb. U/c don U p U/c d'm Uc up

36,980 31.7 131.2 27.4 27.1

The C.G. during each fli:;ht was .maintaine! sensibly constant at the take-
off position by suitable use of the fuel. The maximlm perlissible take-off
wei'hts were:- normal, 33,050 lb. ov-rload 37,350 lb. The maximum permissible
landing weight was 27,500 lb. The design C.G. range, with undercarriage doam,
vas frai 20.22 ins. to 34.63 ins. aft of datun, that is, 0.21 to 0.29 S.K'.C.

2.3 Airframe limitations. The limiting airspeeds at relevant heights
were: -

JIeir'ht (feet) ".ithout wing-tip tanks

0-5,000 450 knots I.A.S.
5,000 - 15,000 .75 I.bi.N.

15,000 - 25,000 .79 "
25,000 - 35,003 .84
35,000 u]jT.ards .83

i ......



With wing-tip tanks the limiting airsped Was 365 knots I.A.S. or 0.8
-_ I.1,.N. The maximum noir.nal accelerations p,.nitted for test flying (0.9 nj)

were: 
-

(a) without wing'n-tip tanks 4.5 'g f

(b) vrith win-tip tanks 2.7 'g'

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

Time limit Jet pipe
Engine Setting R.P.M. (minutes) tnperature 00

lMaximum for take-off 7,800 15 600
Madmum intenmediate 7,600 30 565
~aximum continuous 7,400 - 530

3. Scope of tests

Qualitative tests were made to assess the handling characteristics with
and without , ing-tip tanks, at the relevant aft 0.G., with special emphasis on
the lateral behaviour.

Except during simulated engine failure on take-off and in the air at

8,000 ft. all of the tosts were male usirng symmetric porer.

4. Results of tests

4.1 General. In general flying and manoeuvrin, the control character-
istics were not noticeably different from the B. Mlk. 2 aircraft. In particular
the aileron control was nct noticeably heavier.

The seating and control positions were not cramped and full movement of
the controls could easily be obtained.

Lll forces quoted were estimated by the pilot.

The available trinmer ranges were:-

Divisions
Trirer From To

Rudder 4L 4R
Aileron 5L 5R
Tailplane 2 N.U. 2 N.D.

4.2 Handling without win-tip tanks

4.2.1 Simulated engine failure after take-off (loadinp (a)). A
take-off was made with the flaps up and the following timmer settings, ruddur
neutral, aileron 3 divs left and tailplane I div. nose down. The aircraft vr.s
airborne at 95 knots I.A.S. and speed built up quickly whilst the undercarriage
was retracted. Engine failure was simulated, by fully throttling the port
engine, when the speed had risen to 140 knots I.A.S. No corrective action -as
taken until two seconds had elapsed, during this time the aircraft yawed some
200 to port and rolled slightly in the same direction. Both deviations were
easily corrected by small displacements of ailerons and rudder involving only
light forces. There was no noticeable loss of height follavdng the simulatea
engine failure.

There was no chan-c in the behaviour of the aircraft when the test was
repeated by fully throttling the starboard engine except that the deviations

An...,. ..
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in heading and lateral level %:%re to starboard.

4.2.2 Sinulatcl engine failuare in level flight (aircraft weight
30,500 lb.). Thc aircr-tft :a trijawed in level cruisin:g flight at 8,000 ft.
with the engines st -)t thu i-,axinu, crtiiiuous ratI.N (7,400 r.p.m.). The
airspeed was 240 kos. I.A.S. and the triixn..r settis were, rudder neutral,
aileron 2 divs. lcit, and t ilnlano I div. nose do'n.

Leaving the ruider froe, first the port engine was fully throttled and
then the test. was t excopt that the starbord engine iwas fully throttled
instead of th, port engine. In both cases, no corrective action was taken
until four seconds hal elapsed; during this time the aircraft yawed and rolled
gently some 2 0 n towards th: 'dead' engine. An aileron force of 30 lb. and a
slight aileron deflection ras d -rcquired to raise the relevant ving. There vas
no noticeable loss of height and no rudder looking.

4.2.3 Stalls. All stalls were approached by reducing speed, at
not more than 1 knot a second, fraa a st'aight g0lide at a trimmed speed between
1.3 and 1.4 times the appropriate stalling speed.

(a) Flaps and undercarriage up, engines idlinp, aircraft weight 30,300 lb.

The aircraft was trined to glide at 10,000 ft. and 120 kts. I.A.S.,
the tailplane setting wa.s 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 stall. The aircraft st'llcd at 88 kts. I.A.S., the starboard wi-dng
dronping thrcu "h some 20 - 300 . At the stall, the pull force was light and
the control colir.n central.

Ncraal recovery action vas taken and the heiiht lost was about 200 ft.

(b) Flaps a l unLcrc-rriage Ijn, cn :ines idlirg, aircraft weight
30,100 lb. The aircraft -was trii=- to slide at 10,000 ft. and 105 kts. I.A.S.,
the tailpiane net. was full noze doali (2 divs

A light pall force was required to reduce speed fram the trimmed condition
but, by 86 kts. I.A.S. when very light buffcting vas noticed, a push force of
about 10 lb. was required to avoid self stalling. The buff'eting steadily
increased to mild As the speed was aecreased to the stall. The control column
ras central and the Push force light when the stall occurred at 76 kts. I.A.S.
At the stall, i moidratc port aileron sratch occurred accompanied by a slight
wing drop.

Nonal recovery action was effective and the height loss was about 200 ft.

(c) Flaps and undercarriage da, approach pay'er (5,000 r.p.m.) aircraft
weirght 30,320 lb. The aircraft was trinmed at 10,000 ft. at 100 kts. I.A.S.,
the tailplane setting was full nose dcram (2 divs.).

The pull force necessary to start reducing speed was light. At 81 kts.
I.A.S., very slight buffeting occurred this persisted but did not increase in
magnitude as speed was reduced to the stall. At 74 kts. I.A.S., the port wi,
dropped 20 - 300; the control column was central and a push force of up to
10 lb. was required.

Nonnal recovery action was effective and the height lost was about 200
ft.

4.2.4 Behaviour at high Mach number (aircraft weight 30,000 lb.)
Usin: raximum intormediate pover (7,600 r.p m.), a series of high speed runs
were made in shallow dives at altitudes between 38,000 and 42,000 ft.

/;Iith ........
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With trinuer settings of: rudder neutral, aileron 4 divs.left and tail-
plane I div. nose der.in, the control forces were light at 0.76 Is (0.78 I.M.N.)
but slight buffeting and an irregular rolling motion wrere encountered. With
the rudder fixed, a very light aileron force was required to apply 100 bank in
either direction. With ailerons fixed, a moderate foot force, in either
direction, produced a sideslip of 30.

The ailerons and rudder wore fully effective and accurate turns, up to
600 bank, -aere made at speeds up to 0.78 1-1 (0.8 I.M.N.).

Any further increase in L]ach number caused progressively stronger
buffeting. At 0.79 Ht (0.81 I.M.N.), there was a slight port Y:Lng drop but at
0.81 I (0.83 I.H.N.); 265 kts. I.A.S., the starboard wing dropped slijhtly
and a force of about 40 lb. was necessary to raise the wing.

4.2.5 Iateral stability and control. The lateral stability and
control of the aircraft was investigated, both at 10,000 ft. and at 40,000 ft.
with the aircraft trimmed in each of the follcruine, conditions:-

(i) Level flight, erkines at mximum intamediate rating,

(engine r.p.m. 7,600).

(ii) Level flight, at low speed, (engine r.p.m. 5,000).

(iii) Climb, engines at maximu, continuous rating, (engine
r.p.m. 7,400).

(iv) Glide, flaps ana undercarriage dowin, at the approach speed,
(102 kts. I.A.S.), eniines idling.

(a) Oscillatory statility. The aircraft -was put into a straight side-
slip of 5 dcrrces and tc rulder LI aileron controls were then freed, this ws
always folla.;cd by :cntu rlli ru & prann osci-1ltions whioh damped out in
2 to 3 cycles.

(b) Behrrieur in st,,aiiht siteslin. -ith the aircraft trimed for
straight steady flight, the behaviiur in strais.ht sideslip -as Investigated
at speeds fron the anproach speed, with flaps and undercarriage down, to the
level speed appropriate to max.,Lua intermediate rating, with the flaps and
undercarriage up.

The aileron and rudder control forces required increased progressively as
the angle of sideslip was increased. For all angles of sideslip up to 50, to
both port and starboard, the rudder force required was heavy at high airspeeds
but was light at low airspeeds.

(c) Turns cn one control. Turns -were made, using one control, over a
speed range frcni 102 to 450 kts. I.A.S. at 10,000 ft. and from 200 kts. I.A.S.
to 0.78 MA. (0.8 I.M.N.) at 40,000 ft.

(i) Usin.7 aileron only. With the rudder either fixed or free,
accurate turns could be made, in either direction, up to about 60 - 700 bank;
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 unavoidable when turning on rudder only,
with ailerons fixed. When turning at high airspeeds the rudder forces were
moderate (about 60 - 70 lb.), but as the speed was reduced the rudder forces
became lighter until at 102 kts. I.A.S.,in the glide, they were light.

(d) Rate of Roll. An assessment of the rates of roll was made over
a speed range 'ran 110 to 400 kts. I.A.S. at 10,000 ft. by the pilot timing the
roll through 900 either side of the plane of syrimetry. lugles of bank were
observed fran the gyro horizon.

/The .........
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The rate of roll for an aircraft r)- this t;ypr., :ho unif:e a single handed
aileron control force of' aboout 350 lb. 'cxs Puod. There was it elij-ht nose dar;in
tendency at all spools except 400 ktri. I.AS. whore none occurred. Deflections
of the ailerons .:cro . olerzto and no ap-lrociabl. L- iprovement 1as achieved -ith
the use of rudder to auo.ent The rollinr: po,:cr. The rates of roll measured
a:tero: -

IA.,h kts."  Rate of roll (derees pr second)

110 18
300 30
400 10

(o) Ohan;es of tri ith speed and PJTer. The ai;crft ,rts triia:'ed to
cl .b at 330 !,ts. I.A.S. using 7,600 r.p.m. During the dive a push force of
s om 30 lb. as reuired to increase the speed to 450 kts. I.A.S.; there Tas
little change of lateral tria.

With the en:gines operating at the msAxinum intermediate ratings, in leyel
flight rit 10,000 ft., the aircraft was tri-ned at a steady speed of 450 kts.
I.A.S. The throttles were then closed rapidly until the engines were idling,
this resulted in a nose dorm change of trin requiring a pull of 35 lb. on the
control column; there was little chan-e of lateral tril.

W'ith the aircraft trimed at 0.78 K. (0.8 T.?t.N.) this te.3t was also raile
at 40,000 ft. There was a nose dowm chp.nge of trim requiring a pull of 15 lb.
on the control colu:an; there ,.as little chan;e of lateral trim.

4.3 Hanalinv -ith vin:-tiD tanhs fitted. The bandling qualities o- the
aircraft w ith ",',ing-tip tanks ,ere si~zil .r to those wi.thcat wing-tip tanks,
particular differences are ha.!evur detailed bclo,: :-

(a) The ailcr-. f rco ocess:zuy ,; . a -.:in.: tftur -a sialated ci.L5ine
failure in level fli-ht wac about 10 lb. ht-avier than who1 testod "ithout w.inlg-
tip tanks see pare. 4.2.2.

(b) The buffet experienced approaching the stall was vety light and did
not increase even with engines idlin: as specd .-as reduced. W7ith flaps and
unaercarria:e either up or down and cngines idling, the aircraft stalled at
an indicated airspeed higher ly about 4 knots than with tip tanks off, for the
saio aircraft w,-;oight. However, under approach po.wer conditions, the stall
occurred at only about I knot higher indicated airspeed.

(c) Tri :,ed xt a ;.iach number of 0.76 J. (0.78 I.xi.N.); increase of speed
to 0.79 4-. (0.81 I.U/.N.) caused a noticeable nose down change of trim which
required a li-)at pull force to hold. There was also a tendency to light
irregular starboard wing snatchin[.;. Both effects were noticeable during turns
w,%ith up to a.bout 600 bank in either direction.

5. Discussion of results

5.1 General. The tests were of limited scope but ore sufficient to
show thnt the handling characteristics -. ere very similar to those of the
Canberra B. ".:k.2 aircraft. Altho,.,h it would be expected tha.t the aileron
control would be a little heavier than on B. M<.2 aircraft, there was, in fac*,
no noticeable difference.

It should be noted that criticisms of the B. 11k.2 aircraft (e.,. spuzd f
operation of tail trmner, ineffectiveness of air brakes) apply equally to this
aircraft and any modifications introducud in the for.or should also be incor or-
ated in the latter aircraft.

/5.2 ..........
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* 5.2 COwarison w.ith A.P. 970 r( quirc.muntz. Since thesa trials -r; ro almost
____ nLiroly cqualitativa, littlu oo.,.p,,.riof, -,ith A.]?. 970 vias possible.

* 6. Cuncluziuns

The han-.lliw ch~ractL..U izic;; of -Phi3 C'tnberra T. Iardc. aircraft ,,Ior6 very
siilar to thoc of thu B. --.%.2 aircraf't ani thQ typu should thorof ore be
satisfactory, fron this aspot, for it'., inttnaod r~ltu of pilot familiarisation.
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