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C 1. 

A PREt.IMINA.'tY STUDY OF THE Ft.YING QUALITIES OF THE AVRO CF-105 

WITH REGARD TO THE m::guIREMENTS OF THE UNITED STATES SPEC IFICATION 

MIL--F-87d5 (ASG), SECTION (U) "FLYING C,,UA.LITIBS OF PILCJrED AIRPLAtIBS" 

mmor:,ucTION 

This report, which is to be considered essentially as a preliminary 

survey, indicates (on the basis of calculations similar to those required 

by 3785) which parts of the specification are likely to be met, which are 

not met, and those on which furth er work is required. Moreover, is is only 

in the last few weeks, with completion of low speed wind tunnel tests at 

the N.A.b. (ottawa) and of high Mach Number tests at the Unitary tunnel 

N. A, C, A. ( Langley Field), that finalized aeroclynamic data has been obtained. 

Many calculations previously performed using estimates based on theory or 

extrapolation of the Cornell Wind Tunnel data will have to be repeated 

using the finalized data, and this will be a good opportuni ty to investigat e 

those cases specifically demanded by the specification MIL--F-3735 (ASG) 

section (U). 

Note that in the analysis of the feel system requiremFlnts in emergency 

mode it was assumed that for ces at the control valves are small and do not 

' ' interfere with the feel characteristics. Development work is being carried 

out on these valves to ensure that their control forces are as low as 

possible • 
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Section 11 3 

C laasificat ion 

Class III (Fighter, Interceptor, General purpose attack). 

1.3.1. 

Designation L (Land Based). 

3. fu!)uirements 

General 

Airplane LoadingQ 

Weight for specified C.G. corresponds to normal service loading 
Normal service loadings eovern C.G. for specified weight 

Will be met for final configurations. 

Altitudes 

Requirement shall apply at all altitudes at which aircraft 
might be operated, specifically. 

(1) Sea Level 
(2) 80% Service ceiling 
(3) 50% of (2) or 40,000 1 whichever is lower 

Spee, met, as investigations have been made at 10,000 ft. 
intervals from S. L. to 68 1 000. 

Only (1) considered for confi~ations L, PA, WO and TO. 

Operational Flight Envelopes 

Operational flieht envelopes shall be provided for all altitudes 
considered, showing cutoff points representing the highest Mach 
Number at which the aircraft is to be considered operational. 
Spee, met (P/Control/78). 

Aircraft intended to fly supersonically only need not include 
transonic range in flight envelopes. But transonic regime has 
been considered for CF-105 anyway • 

Maximum Permissable Speed Envelope 

A VD (or MD) vs altitude envelope shall be provided showing, 
at each altitude, the maximum speeJ from v1hich a recovery can 
be made resulting i n level flight at 2,000 ft. for dives 
entered at VH, No "ork Reguired (Aircraft can reach VD in 
level flight) 
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3,1.9. 

3,2 

3, 2.1. 

3, 

Any dangerous flight condition associated with dive 
or pull out shall be gradual, so that pilot is warned 
- Work Reguired 

External Stores 

Agreement between procuring authority and manufacturer 
required on change of performance with expendable 
external stores. Considerations of malfunction of 
release mechanismn required. With full tank, A/C 
limited between +4.5g and -l.5g and M max = O.95 at 
47,000 lb, A.U.~. 

Effects Of Armament Provisions 

Operation of bay doors and movable protuberances shall 
not cause objectionable buffet or trim changes. To be 
evaluated from future W/T tests. 

Release of Stores 

Release of stores shoulJ not result in dangerous or 
objectionable flight conditions. Spee, met 
'Nind Tunnel tests at N.A.J<.:. 

Deceleration Devices 

Class III aeroplanes shall be capable of deceleration, 
dive speed limitation etc. Sec met 
See Cornell dive brake IV tests - P Control 32 

Configuration Code 

Mechanical Characteristics Of Control System 

All controls shall center at any normal trim setting. 
S.11ec 1 met 1 since system is fully automatic 

Breakout forces shall not exceed the values given in 
table 1. With electric stick steering breakout forces 
will be artifically fixed at values to meet the 
specification • 
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Measurement of breakout forces on the ground will ordin­
arily suff ice in lieu of actual flight measurement s . 
The forces quoted in J.2.1 .2 . are design figures, final 
measurements have yet t o be made. 

For emergency manual operation upon failure of power 
operated system, the a llowable breakout forces may be 
doubled. Sb<:!<:. roet 

Control Recommended C-1'.)5 

!Elevator 8 4.5 

Aileron 4 3 

!Rudder 14 11.5 

Adjustable Controls 

10% t ol er ance allowed on force referred t o mean adjustment 
Will be met, 

Rate Of Control Displacement 

Performance shall not be limited by rates of control move-
ment. Spee, met 

Cockpit Control Free Pla y 

Free play shall not be excessive 

Artificial Stability Devices 

Spee, met, 

Normal operati on or fa i lure of such a device shall not 
produce dangerous situation. Tiill be met, when 
emergency system is finalized. 

Longitudinal Stability And Control 

Elevator fixed static stability 

The elevator fi xed neutra l points shall be aft of the C. G. 
position i n the aft crit ical l oad ing. 
Met at 47 1100 lb, C1 G1 = 9 ~1 



• 
3.3.3. 

3.3.5. 

• 

5. 

At aft critical loading, elevator fixed static long­
itudinal stability at constant speed shall be positive 
(1, e. CMC( shall be -ve). 

This condition is~ (P/Aero Data/59, p.1.7) 

Elevator Free Static Stability 

The elevator free neutra l point shall be aft of the 
C,G. in aft critical loo.ding. Considered satisfied if 
para. 3.3.2.l is met. 

In the aft critical loading, at trim speeds, the varia­
tion of elevator contr~l force with speed shall be a 
smooth curve, with a gradient which is stable through 
trim and remains stable throughout the specified speed 
range. Condition relaxed slightly for PA and P (climb) 
conJit ions. 
Mtl Refo P/Control/7 9, P/Control/86, except for 
transonlc range , in emergency mode. 

Relaxation of 3,3.1, and 3,3.2 . in transonic flight, 
Not required for electric stick steerine mode. 
For emergency mode, see para. 3.7.40 

Stability In Accelerated Flight 

The slope of t he curve of elevator deflection vs normal 
acceleration at constant speed shall be stable. 
Spec 1 met P/Contro1/78 P,S. 5 9 19-49 

Short Period Oscillations 

The dynamic oscillations which occur at const, spoed 
shall damp to 1/2 amp, in l cycle, and the magnitude of 
any residual oscillat i on shall not exceod ! 0 02g. 

This requirement is met for the aircraft with no artifical 
dampine belov, 4'(.000 1 altitude (P/Stab(l09 (level flight), 
but fully met with damping system operative 0 

The residual damping requirement will require verification 
by Flight Test and further analytical work. 
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tlJNflDENTIAl 6. 

1'.hen the elevator is deflected and released, motion 
resulting shall be deadbeat. Spee, Met, 

No tendency for sustained and uncontrollable oscill­
ations resulting from pilot's efforts to maintain 
steady flighto Spee, met 1 

Required 3.3.5., 3.3.5.1., and 3.3.5.2., appl8 at 
all permissable airspeeds, in straight flight and 
turns. 
Requires extensive analog studies and flight test 
to ensure completely. 

Long Period Oscillations 

No objectionable fliJht characteristics due to poor 
phugoid dampine. In adj ition, if period is less than 
15 seconds, the oscillation shall be at least neutrally 
stable. 
Spee, met - P/Stab/1Q8 

Qontrol Effectiveness In Unaccelerated Flight 

The attainment of any speed above the stalling speed 
shall not be limited by the effectiveness o~ longitud­
inal controls. 
Complied with P/Contro1/78 - op, 31 1 to 31 7 

Control Effectiveness In Accelerated Flight 

Requires aircraft to perform to limit of flight envelope 
Requires Flight Test 

Control Forces In Steady Acceler~ Flicht 

In steady turning flight and pull-outs, increases in pull­
out force shall be required to produce increases in +Ve 
normal acceleration. The variation of force with normal 
acceleration shall be approx. linear. The average force 
gradients shall be within the limits. 

Max: ~ = _2§_ = 8.83 lb/ g 
n1-l 6.33 

Min: 2L ::: -2..L = 3.33 lb/g 
n1-l 6.33 

Spee, met 



The local value of the force grad lent shall never be 
less than 3 lb/ g Spee. met, 

Relaxation of 3.3.9 for P, CO and D 

Relaxation of 3.3o9 

Relaxation of 3.3.9 

Relaxation of 3.3.9 for-veg 

3.3.11. Con~rol Forces In Su~den Pull-Up 

Spee , met. 

Spee, met, 

Spee. met, 

Spee. met 1 

Ratio Max. elevator control force in sudden control 
movement. to the. 
Max, change in normal acceleration. 
Shall r,ot be.. j.,_ ,,_,, than 
Max , elevator control force ,for steady movement 
Max. change in normal acceleration. 

To be verified . 

3.3.11. Control Effectiveness In Ta~e-0ff 

Elev'itor Effectivenes s shall not restrict t h e take-off 
per f,,rmance of the aeroplane. It shall be possible, 
at a speed no greater than VST O• to obtain take- off 
altitude at a variety of loadings with the C. G. in its 
most forward position. 

(''sr o defi1rnd as speed for 0: = 15°, with ground effects , 

as this is limitine i ncidence Jue to fu selage fouling 
grounJ). 

_R_e_g_u_i_r _e_m_e _nt_m_e_+_v __ (_R~Contro1/36), 

3.3.12. Control In Catapult Take-Off Not Aop licable 
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3,3.1), Control ForceR In TakL-Off 

"'l th tr im opt, i. 0ne. l but cc>n:itant 1 eleva t m· c:ontrol 
f orces roquirec1 Liuri n,:; take-off ami Jur i n(; tl,e 
onsu~ne acceleration to 1, 3 vs-r, 0 shall be within the 

limits 3a lb pull to 10 lb push. 
Requirement met (P/C ontrol/86) 

3. 3.140 Control Effectiveness In Landing 

At forward critical loading, with aircraft trimmed for 
1.2 VsL in configo P.A., longitudinal control shall be 
sufficiently effective ouch that VsL can be obtained in 
close proximity to the ground. 
Spee, met - P/Control/86 

3,3.15 0 Control Force On Landing 

The f orces involved in meeting 3, 3.14 shall not exceed 
35 l b . pull. 
Spee. met - P/Control/86, 

3.3.16. Control Forces I n Dives 

With aircraft tr im:ned f or level flight at V H, the e levator 
control force required i~ dives to any atta i~ ~ble speed 
within the operational fl ight envelope shall not exceed 
50 lb push or pullo In similar dives, with tr im optional, 
it shall be possible to mainta in the forces within the 
limits of 10 lb, push or pull. 
Spee. ciet 

3.3.16.1. V 
7/ith t he A/C tri:nr.,ed at H, but tr im opti onal in dive, it 
shall be possible to maintain eluv!:ltor control forces with-
in the limits of 50 lb push and 35 lb. pull. Recovery forces 
> 12".l lb. 

Spee , met , 

3. 3.17. Auxil iary Dive Recovery Device 

Operation of an auxiliary device for div e recovery at any 
speeJ shall al1iways produce a positive increment of normal 
accelerati0n. Spee , me t, 
The t 0ta l normal load factor shall never be greater than 
o.3 NL, controls free, at aft critical loading. 
Spee, m.s,!,..1. 
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3.3.18. Effects Of Drag Devices 

3.3.19 

Operation of speed brakes shall not produce object i on­
able buffet or trim cha nge on approach. 
Spee, met - P/Contro1/82 

Longitudinal Trim Change 

A very c omprehensive list of conJitions to be investi­
gated for trim change due t o Gear, Flaps and Power, 
Work Reguirod • 

3.3.20. Loneitudinal Trim Change Caused By Sideslip 

The lon,~itudinal force required to hold 50 lb. rudder 
pedal force shall not exceed the force to hold 1.0 e 
in accelerated manoeuvres, and in no event exceeJ 10 lb, 
pull or 3 lbo push. 
Work Required 

~IU,ng Of The Lateral Directional Oscillation 

1/Ct shall have at least the value required by 
curve A of fig. 1. But see 3.4.1,1. 

For armed airplanes in the flring confiv.iration 1/Ct, 
shall have at least the value required by curve A of 
fie. 1 or 1. 73 whichever is hi6her, Damping system wi l.l 
ensure this requirement is met. 
Evaluation in progress on Analog M~chine 
Any residual oscillations shall be less than! 5 milso 
This will reguire fli.,ht test, unless decided that the 
requirement may be waived for C-105. With emergency 
system operat ive thi s requirement should be met. 

If an artificial stabalization device is employed the 
damping parameter 1/Ct with the device inoperative 
shall be at least 9. 21. ~ith e~ergency system operat ive 
this requirement should be meto Not yet evaluated. In 
config. P.A this parameter shall have at least the value 
eiven by curve B, fig. 1 . 
Spee, met, 
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Steady Sideslip Conditions 

Definition of speeds etc. at which requirements should 
be met. Stipulates performance for max, rudder or 
250 lb, pedal force. But all .\vro ca lculations have 
been based on 150 lb. pedal force as max. pilot would 
care to exert, so this will be taken as max. force 
for all sideslip calculat ions. Only one power case 
considered so far. 

Static Directional Stability (Rudder Position) 

Left rudder pedal deflection is required in right side 
slips and right rudder pedal is required in left side 
slips. 

Requirement is !1Q1 met below 170 Kts. 

Requirement is met above 209 Kts up to an altitude of 
50,000 1,At 60,000 1, sideslip is limited by aileron 
available. 
Between 171 and 209 kts there is not enough aileron 
available to hold the side-slip asked in the requirement 
3.4.J. But for the side-slips that can be held by t he 
aileron available the requirement is met. 

Ref. P/Control/79 sht. 12.6 P/Control/87 sht. 1.19. 

Further analysis to be made based on latest wind tunnel 
information. 

Static Directional Stability (Rudder Force) 

Right rudder force is required in left sideslip and left 
rudder force in right sideslip. 

Same conditions apply as in J. 4.4. as force is dependent 
on dynamic pressure and deflection for CF-105. 

Dihedral Effect (Aileron Position) 

Left a ileron deflection shall be required for left sideslips 
right a ileron shall be required for right sideslip. Met 
with automatic control system; in emergency mode a border­
line case exi sts at M = 1.0 at sea level, where very small 
opposite aileron is required . 



J.4.7. 

J.4.7.1. 

,P .·11 
/ 

Config . Fi.O. if necessary, may be excepted from J.4.6. 
Exception Not necessary. 

The positive effective dihedral shall never be so great 
that more than 75% of full aileron cockpit deflection 
is required for the sideslips in J.4.11. 

Not met• full aileron required in power approach 
confieuration and at 60,0Q~•. 

Throughout rolls similA.r to those requireJ in paragraph 
J.4.16., but performed with rudder free, the rolling 
velocity shall always be in the correct direction. 
Spee. met (irreversible rudder controls). 

Dihedral F.ffect (Aileron Force) 

Left aileron control force shall be required for left 
sideslip and right aileron control force shall be 
required for right sideslip. The variation of aileron 
control force with sideslip angle shall be essentially 
linear , and the aileron force required shall not exceed 
15 lb. 

This r equirement is not met, because of the need to 
apply full aileron to hold the rut½ rolline moment at 
210 knts. Below this speed, sideslip requirement limited 
by full aileron, which requires 2~ lb. force. 

Spee. met. 

Side Force In Sideslips 

The side force characteristics shall be such that increase 
in right bank anel e accompanies an increase in right 
sideslip. 
Spee. met. - P/Control/79, sheets 12.17 to 12.18 

- P/Control/87, sheet 1.17. 



J.4.9. 

t , j :· 

12. 

Adverse Yay 

The angle of sideslip de,,eloped during a rudder-pedal 
fixed abrupt roll out of a trimmed, level, steady 45° 
banked turn at 1.4 VscR in config. CR, and at 1.4 VsPA 
at config. PA, shall not exceed 15° etc. Should be 
met with automatic control system. 

Work Required 

J.4.10. Asymmetric Power (Rudder Free) 

The motions following sudden failure of ono engine shall 
not be dangerous, with normal pilot corrective action. 
Requirement is expresseJ in terms of aileron angle to 
hold assymetric power, rudder free. No calculations 
have been made for this case, although extens ive calcu­
lations have shown that the rudder is effective in 
holding the yawing moment produced by asymmetric power. 
(P/Control/79, 12. J) Work Required. 

J.4.11. Directional Control (Symmetric Power) 

3.4.11.1. 

Rudder control force must not exceed 180 lb. over 
specified speed range. 
Spee, me t 

Directional control shall be sufficient to permit 10° 
of steady sideslip in confieuration L, with rudder 
forces less than 180 lb. Met above 146 knts. 
P/Contro1/87 , 1.17. 

J.4.12. Directional Control, (Asymmetric Power) 

It shall be possible to maintain strai ght flight at a 
roll angle of not more than 5° at all speeds above 1.2 
Vsro• Rudder Pedal force shall not exceed 180 lb. 

Spee. met (P/Contro1/79 1 13.3 &,. 2 ,11} 

J,4.lJ. Directional Control During Ta~e-Off And Landing 

3.4.lJ.l 

The rudder control shall allow normal take-off in 90° 
cross-winds of at least JCYI, VsL or 40 knts. whichever 
is less, with not more t han 180 lb. pedal force. 
P/Cont ro1/79 lJ.6. 
Spee. met above 105 kts. ~ith front wheel off ground 

Not applicable. 
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l7ork Required. 

3.4.14. Directional Control To Counteract Adver se Yaw 

In the rolling manoeuvres specified in 3.4o9• with the 
rudder employed for co-ordination rather than held 
fixed, zero s i des l ip shall be obtainable with rudder 
forces less than 180 lb. ~ork Required 

3.4.15. Dir ectional Control In Dives 

Rudder forces shall be less than 50 lb. for zero 
sideslip in dives Snee, met 

3.4.16. Lateral Control 

3.4.16.l 

3.4.16.2 

; . 4.16.3 

3.4.16.4 

3.4.16.5 

3.4.16.6 

Lateral control shall be adequate for compliance with 
the rolling performance in table VI, except that rate 
of roll need not excee~ 220 der/sec. 
Spee , not met, (P/Control/39, 5.9 and 5.11) 

On Class III airplanea the control requirement in 
configuration P and CO shall apply under all conditions 
of spanwise weight distribution. In configuration L 
tip tanks may be empty, or if full, a value of 0.03 may 
be substituted for .05 as the requirej average pb/W value, 
Not Applicable 

Not App li.cable 

The peak lateral control force shall not exceed 20 lb. 
Snee , met. 

Not Applicable 

Aileron forces required in paragraphs 3./4.10, 3.4.ll, 
3.4.11.1, 3.4.12. 
Spee, met, as full aileron required 20 lb. force. 

Lateral control shall be effective in dives and pull-outs, 
with aileron forces not exceeJing 10 lb. Spee, met. 
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Lri.teral control shall exist in correct direction at 
all permissable speeds Spee, met . 

General Control And Trimability Requirements 

Control For Spin Recovery 

Normal controls shall be adequate to provide consistent 
prompt recoveries from fully developed erect and 
inverted spins. 
Present indications are that the C-105 will not spin, 
but spinning tests are scheduled to be carried out. 
Work Required. 

Control For Taxiing 

It shall be possible to perform all normal taxiing 
operat i ons without undue pilot effort. 
~~_!!ill be.J!l.tl 

Control Surface Oscillat i ons 

All control surfaces shall be free from any tendancy 
towarus undamped oscillat i ons. Irreversible controls 
should prevent this, but complete investi~ations are 
being carried out to ensure the spec.will be met, 

Primary Flight Control Trirnability 

The trimming device shall be capable of reducing t he 
elevat or, rudder and aileron control to zero, at all 
speeds between the minimum trim speed as specified i n 
table VII and the upper l imit of the speed ranges as 
specified in table II. Spee, met. 
In addition, control force to be maintained within 
10 lb. pull or push throughout the dives specified in 
paragraph ) • .3.16. Work Required 

Irreversibility Of Trim Controls 

All trimming devices shall maintain a given setting 
indefinitely, unless changed by the pilot. 

~c . met, 

Trim System Failure 

Failure of a power actuated trim system shall not 
result in an unsafe flight condition . 
Specificat ion met, for there will be no trim change 
as lone as aircraft controls are trimmed within certain 
limits of centralized control positions. 
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J, 5.6 . (Continued) 

Failure outside these limits will cause a trim chanee 
which the pilot can correct manually. Analog studies 
of these cases will be performed. 
A safe l andinJ can be made with trim system inoperative. 

J. 6 . Sta ll Reguiremants 

J.6.1, 
Stall require~ents shall apply at all e.g. positions 
for configurations G, CR, Land PA in unaccelerated 
fllght, and with normal acceler!l.tlon up to the limits 
of the flight envelope. 

J,6,2, Definition Of Stalling Speed Vs 

J.6.2.2. 

J.6.J. 

Vs is defined as the minimum speed attachable in flight, 
normally associated with breakdown in airflow over the 
.ring. 
This definition is not suitable for the C-105 as the CL 
vs 0: curve does not show any abrupt chanee of slope 
See J,602,2. 

For aircraft with insuffident longitudinal control, 
the aircraft will reach some minimum speed, depending 
on the C, G. position, which may be taken as the stalling 
speedo .[ot applicable 

In the event that considerations other than max. lift 
coefficient or available lonr;itu.Jinal control determine 
the minimum usable flying speeJ, the stalling speed 
shall tJe def ined as the l!linimum flying speed. 
For the C-105, an angle of 16°, wh ich is mo.x, permissable 
ground angle, was taken as maximum incidence. 
This figure has been used in structural design considera­
tions. 

Stall Warning Reguirements 

The approach to the complete stall shall be accompanied 
by an easily percept ible stall warning which occurs just 
above the stalline speed. The limiting incidence was 
decided from buffet considerations on similar aircraft. 
Flight Test 18 required to determ.ine s t all warning 
characteristics. 



J.6.J.2. 

16. 

Artificial stall warnine, Not under consideration at 
present. 

No stall warning required for aircraft with limiting 
elevators. Not applicable 

Reguirements For Accept.aLle Stalline Characteristics 

A mild nose up pitch at stall acceptable. Rolling or 
dov,nward pitch after stall shall not exceeJ J0° from 
level. This required fli ght test to confirm, but 
wind tunnel tests show that pitch change at stall is 
sriall, while rollinc moment due to sideslip ia large 
and may produce wing dropping. 

It shall be possible to prevent complete stall by 
normal control use at the onset of stall warning. As 
buffet is expected to occur at an incidence consider­
ably below true stall, this requirement should be met. 
In the event of a complete stall it shal l be possible 
to recover by normal use of controls, without excessive 
loss of altitude or build up of speed. Work Reguired 

Requirements For Power And Boost Control Szstem 

Normal Control System Operation 

The control system shall satisfy applicable mech­
anical design requirements a s well as the requirements 
of this specification. The system shall be capable of 
providing rapid and repeated control movement. 
Sr,ec, Met. 

All eirplanes employing power control systems shall be 
provideJ with suitable mea ns for control followinc 
cornplete los:c; of power. Some power is available from 
wind milling engines. 
Work required to determine controllability-0 



3.7.4. 

3.7.4.1. 

17 0 

Transfer To Alternate Control System - Trim Change 

The trim change associated with transfer to the alternate 
control system shall never produce dangerous flight con­
ditions. This shall apply not only in level flight, but 
in divos to V1,1 with elevator control force out of trim by 
as much as: 5 lb. If dual independent control systems 
are used, a transfer at cruising altitude shall cause no 
perceptable trim change. 
Spee, met for duplicate power system, work in..J?rogress 
on emergency system. 

Upon transfer to the alternate control system in config­
uration PA at 1.15 VSL, with trim set for zero control 
forces prior to transfer, it shall be possible to maintain 
the airplane attitude with control forces not exceeding:­
elevator, 20 lb, aileron 11 lb, rudder 5'.) lb. 
Spee, met for duplicate power system, a~d 
emergency system. 

Requirement for airplanes intended for tactical employment 
at low altitude. Not Applicable 

Longitudinal Control On Alternate System 

At mux level flight speed at sea level,it shall be possible, 
with the alternate control system inoperative, to obtain 3g 
with not more thaA0 • lb. elevator force. 
Requirement met on duplicate power system and emergency 
system. 

Longitudinal control on the alternate system should be 
adequate to permit recovery from a dive to VD initiated 
from service ceiling and maximum level flight speed, with 
the primary control power system rendered inoperative at 
20,DOO ft. The elevator control force should not exceed 
120 lb. 
This requirement is not directly applicable as stated, as 
the mroc. permissable speed can be attained in level flight. 
Some similar requirement will have to be investlgated with 
the emergency control system operative. 
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0~ the emergency system, it shall be pos sible t o execute 
a safe landing with not mnre than J5 lb . elevator force . 
Spee I not 

Lateral Control On Alternate System 

It shall be possible to maintain a peak steady rolling 
velocity of 15°/sec or 50% of requirements of table VI, 
with ailoron f orces not exceeding JO lb; and 1n config­
uration Lat 1 .1 VsL the mean value of pb/2V shall at 
l east equal . J 2 with aileron force not excoedi~g 20 lb. 
Sp'3C1 me t, 

Direct i o.~l Control On Alternate System 

un emergency system, it shall be possible to land in a 
cross wind of 20 ~mots, with rudder control force not 
exceeding 18J lb. 
Spee , met. 

Ability To Trim_Qg_!!ternate System 

On the emergency system it shall be possible o trim the 
control forces t o zero at all levol flight speeds above 
t he minimum speeds specified in table VII. 
Spee. met , 

Feel System Failure 

Failure of an artificial feel system shall not result in 
unsafe flight conditions, and shall not impair the ability 
to make a satisfactory landin5• This r equirement may only 
bo waived if it is established that t he possibility of 
feel system failure is exceedingl y remote. 
The f ee l system is a simple, rugged spring system and it 
is very unli~ely t o f ail. 






