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NATIONAL ADVISORY COMMITTEE FOR AZRONAUTICS

VEMORANDUM REPORT

for the
Army Air Forces, Alr Technical Service Command
MEASUREMENT OF FLYING QUALITIES OF A DEHAVILLAND
MOSQUITO F-8 AIRPLANE (AAF NO. L3Z-234960)
I - LATERAL AND DIRECTIONAL STABILITY
AND CONTROL CHARACTERISTICS

By H. L. Crene, D. B. Talmage, end W. E. Gray, Jr.
SUMMARY

This paper presents the results of flight tests to
determine the lsteral and directicnel stebility and control
characteristics of a DeHavilland Hosquito F-3 airplans.

The dats presented herein have no beering on the nerformance
characteristics of the airplane, which were not measured

in these tests, but which were considered to be exception-
ally good. - Some of the desirable features of the lateral
end directionsl stability and control cheracteristics of

the F-3 were:

l. Rudder-control forces required with the spring-
tab rudder were never excessive. The vearietion of rudder
force with speed in streight flight wes very small.

2. Control could be easily mainteined during single-
engine operation in the clean condition.

3, The control-fixed effective dihedral was always
positive and was not considered excessive.

The lateral and directional stebility and control.
characteristics of the agirplane were considered to be
unsatisfectory in the following respects:

l, The directional stability with rudder fixed did
not sufficiently restrict the aileron yaw.
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2. Rudder lock occurred near the stall in the cleen
condition with power for level flight at large a=ngles of
sideslip.

5. The rudder control was insdequate during take-off
and landing and was insufficient to fly the airplane with
one engine inoperative and the other engine delivering
power for level flight with the fleps and landing geer
down.,

lie In the  clesn condition,. the power of the ailerons
was slightly below the minimum value specified for air-
planes of this tyne.

5. Aileron overbalance cccurred in rolls up to an
indicated speed of 200 miles per hour over a lsrge part
of the deflection range. The aileron forces at indicated
speeds up to 300 miles per hour were, however, desirably
light.

6. 1In power-on conditions of flight, an undesirable
pitching moment due to sideslip and due to yawing velocity
existed, which made it difficult to trim the airplane in
rough airs.

INTRODUCTION

Flight tests have been made to determine the flying
qualities of a DeHavilland Mosquito F-G airplane. This
paper presents the results of the tests to determine the
lateral and directional stability eand control character-
isties. The results of the tests of longitudinal sta-
bility and control will be presented in part II. The
complete program required 16 flights end epproximately
2y hours of flying. These flights were made in October
and November of 19Ll.

DESCRIPTION

The Mosquito is a two-place, twin-engine, midwing
airplane, having slotted flaps and & retractable con-
ventional type lending geer. The version of the Mosquito
tested was e Canadien built, camera-equipped F-8 airplane
which had no armament. With the excepntion of the control
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surfaces and nacelles which were constructed of and
covered with metal the airplane was of plywood or belsa-
plywood sandwich construction. The airplane had Frise
allerons and horn-balanced elevator and rudder. The
ailerons end elevator were equipved with balancing tabs
and the rudder with a spring tab. Power was supplied

by two Rolls-Royce Merlin 33 engines. For this series of
teste the weight of the airplasne at take-off wes approxi-
mately 19,000 pounds., All tests were made with the
external wing tenks removed. Several photographs of an
FP-8 eirnlene are shown in figure 1., A threes-view drawing
of the airplane, cross sections of the wing and ailleron,
end of the horlzontal and vertical tall are presented in
figures 2 end 2. General specifications of the airplane
are given in the anpendix.

Figure li presents the characteristics of the spring-
tab rudder. Rudder deflectlion was measured with respect
to the fin which was set perallel to the thrust axis.

The friction of the. rudder system amounted to 5 pounds

of pedal force. Figure 5 shows the variation of alleron
position with control-wheel deflection and figure 6, the
varietion of aileron balancing téb-position with sileron
position., The friction in the esileron system wes approxi-
mately tli pounds for smell deflections and incressed
slightly at large dsflections.

INSTRUMENT ATION

The following instruments were mounted in the
eirplane:

lMieasured Quantity NACA Instrument
1 el sy Timer (synchronizing all
/ records)
2¢. "Alrapeed Airspeed recorder
3. Control positions Control-vosition recorders
lis . Gontwrol forces Strain-gage pedal-force and

wheel-force recorders

5. Sideslip angle Yaw~-angle recorder and
indicator
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Measured Quantity NACA Instrument
6. ingle of bank Recording inclinomster

7. Normal, longitudinal end Three-component rscording
trensverse accelerations agcelerometer and ¢ndicatlng
normal acceleromete

8. Angular veloclties Rolling~-velocity, pitching-
velocity, end yawing-
valocity recorders (gyro=-
scopic)

9. EBElevstor-tab position Position recorder (connected

at tshb)
10. Shutter position Position recorder
11. Pres-air temperasture #lectrical resistence-bulb-

type thermometer

Ssrvice indicated airspeed as used hsrein corresponds
to the reading of a standard A~N airspeed metsr connected
to a pitot-static system that is free from position error,

and is definsd by the formula:

15.08 f£,V/ae

V{ 1is in miles per hour,

de is the difference between total pressure and correct
static pressure,

: is the compressibility correction factor at sea level.
Static pressure wes measured with a swiveling stetic head
mounted 1 chord length shead of and slig htlv below the
right wing tip. The static head was celibratad for
pOS¢t10n error by mesns of a trailing airspeed bomb.

Total pressure was measured with a shielded totsl head
mounted at the right wing tip.

Control positions were measured by both electrical
tnd mechanicel recorders. The transmitting elements of
the electricel recorders were mounted at the inbosard ends
of the control surfaces. Mechanical position recorders
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were attsched to the control column, one rudder pedal, snd
to an aileron control cable in the bomb bey. From recorded
flight data it was determined that the stretch of the
glevator control system wes 1° of elevator deflection per
25 pounds of wheel force. The flexibility of the rudder
system amounted to 1° of rudder deflection per 10 pounds
of pedal force. Since the mechsniceal position recorder
was not connected at the control wheel, the stretch of the
aileron system was measured on the ground and found to be
1° per 8 pounds of wheel force with the ailerons neear
neutrel.

To measure control forces the service wheel was
replaced with one on which strain gages were mounted.
Aileron~control forces vpresented in this revort are besed
on & wheel dismeter of 1l inches to the center of the
grips while the standard wheel for the F-8 is approxi=-

mately 12& inches in diameter at the center of the grips.

The aileron forces for a service wheel may be obtained by
multiplying the forces presented in this report by 1ids

TESTS, RESULTS, AND DISCUSSICON

The results of the tests are evalusted in terms of the
specifications of reference 1l.

A. Longitudinal Stability and Control Characteristics

The longltudinal stability end control cheracteristics
will be discussed in e subsequent report.

B. Lateral and Directional Stability end Control
Characteristics

1-B. Dynamic Latersl end Directional Stability

The control-free lateral oscillation was investi-
gated in the clean condition at ths speed for meximum L/D,
approximately 180 miles per hour with the engines set at
2650 revolutions per minute and l; pounds boost and also
at 280 miles per hour with the engines set for rated power
(2650 revolutions per minute and 7 pounds boost). At
both speeds it was found that lateral oscillations could
not be induced by relessing the controls while in a steady
sideslip. This wes due to the overbalenced ailerons
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causing the airplene to roll eand turn. The oscillations
were induced by kicking the rudder and releasing it while
holding the elevator and the ailerons fixed. Time his-
tories of oscillations due to e right and a left rudder
kick at 180 miles per hour are presented in figure 1.

The latersl oscillations were demped to 1/2 ampli-
tude in 2 cycles and therefore met the requirements of
reference 1, The short-period oscillation of the rudder,
indicated in figure 7 by a slight tendency of the rudder
to overshoot its equilibrium position when suddenly released,
was completely damped in less than 1 e¢ycle. The require-
ment off reflerence 'l that there should beno short-period
oscillation of ths rudder was therefore satisfied. The
rudder showed a marked tendency to float with the relative
wind, and continued to oscillate in phase with the sirpleane
motion during the oscillstion. Rudder kicks were also made
in which the rudder was kicked, returned to zero, and held
as well as possible while the elevator and the ailerons
were held fixed. A time history of one such rudder kick
at 180 miles per hour is given in figure 8. The pilot
considered thst the damping of the lateral oscillastion was
somewhat better than if the rudder were not fixed at zero;
however, the rudder blew with the relative wind and because
of the flexibility of the rudder-control system could not
be held in & fixed rosition. A time history of a rudder
kick and release at 280 miles per hour is given in figure 9.
The increase 1n speed reduced the period, but hed little
effect on the damping of the oscillations. In ell the
oscillations the pitching moment due to yawing caused
alternate push end pull forces on the control wheel, a
characteristic which was objectionable to the pilot.

No flight records were made with the bomb-bay
doors open because most of the instrumentation was located
in the bomb bay. However, the pilot noticed no appreciable
difference in the damping of the laterel oscilletions with
the bomb-bay doors open.,

2=-B. Static Lateral and Directional Stability

le Sideslip due to aileron deflection - rudder
to overcome adverse aileron yaw

The sideslip due to eileron deflection and the
rudder required to overcome sdverse alleron yaw were
measured in rolls out of turns. Typical time histories
of rolls out of turns with fixed rudder and with
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(veristion of rudder engle and force with sideslip
angle), dihedrel effect (variation of alleron engle
and force with sideslip angle), pitching moment due

to sideslip (variation of elevstor angle and force
with sideslip angle) and the side-force character=
istics (veriation of angle of bank with sideslip
angle). The angles of sideslip reached were restricted
at low speeds to avoid rudder lock and at high speeds
in order not to overload the vertical teil. It was
thought thet with the closely bslsnced rudder there
was some possibility of overloading the vertical tail.
The test conditions and sveeds were as follows:
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coordinated rudder sasre given in figure 10. The vari-
ation of maximum angle of sideslip with total sasileron
deflection in rudder-fixed roll=outs at low speeds is
presented for several conditions in figure 11. The
direcctional stability as indiceted by the data of
figure 11 was about equal In the gliding end wave-off
conditions end slightly greater in the landing con-
dition. The maximum engle of sideslip due to aileron
dellection reached in the gliding condition wes over
20° and therefore the requirsments of reference 1
were not met. It wes not always possible for the
pilot to continue the meneuver until a maximum engle
of sideslip waes reached because of the pnitching moment
due to yewing. In figure 10(c) two rudder-fixed
roll-outs sre presented for the wave-off condition at
115 miles per hour during which the sirplane pitched
down: ebruptly as indicated by the pitching velocity
end normal acceleration and in thse right rcll ceused
both engines to cut out. This figure also shows
aileron shaking which was often noticed when the
allerons were fully deflected, .

Analysis of the data in figure 10 and other

similer date indicates that nesrly all of the available

change of rudder deflection, approximately 15° right
or 20° left, and approximately a 50-pound lncrement

of rudder force were necessary to overcome the yaw

due to full eileron deflection at 125 miles per hour
with flaps and geer down, power for level flight.

The requirement of reference 1 that the rudder be able
to overcome the sedverse yaw due to full aileron
deflection with & rudder force of less then 180 pounds
was setisfied, but the pilot commented thsat a con-
sidereble emount of pedal motion was required for

the emount of aileron control spplied.

2., Sideslip characteristics

One set of data which illustrates the occurrence
of rudder lock was obtained from a preliminsry flight
during which gredually increasing sideslips were made
by slowly deflecting the rudder while using the
allerons and elevator to msintain streight snd level
flight, Otherwise the sideslip chearescteristics were
investigeted in steady sideslips. The date from
these sideslips are given in figures 12 through 16
and show meesurements of dirsctional stability
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a., Directional stability

The control-fixed directionel stsbility
wss positive in all conditions and therefore satisfied
the requlrements ‘of reference 1. The varistion of
rudder angle with sideslip angle was nearly linear
in all conditions. The data indicate that there was
sbout 29 of right sideslip at 2,0 miles per hour
with zero bank. It is believed that at this speed
there would have been very nearly 0° sideslip and

hat the 2° indicaticn was due either to sidewash
or to an unsymmetrical yaw vane which was in error
by a constent emount.

The rudder-free directional stability was
positive in all conditions except at low speeds with
power on, flaps and gear retracted, where the rudder=-
force variation with sideslip engle became negative
at large angles of sideslio, and therefore did not
satisfy the requirements of reference 1. A time
history of a gredually increasing sideslip in which
rudder lock occurred is given in figure 17. In the
recovery from this msneuver, the engines were cut.
Even with the large degree balance provided by the
svring tab which made the rudder vsry light under
normel conditions a force of neerly 200 pounds was
required to return the rudder to neutral.

b. Dihedral effect

The stick-fixed dihedral effect as shown
by the variation of aileron angle with sideslip
engle 1in flghires 12 to 16 wes positive in all eon-
ditions anc met the requirements of reference 1.
In the gliding condition the effsective dihedral
was L1,0° compared with 1.1° geometric dihedral st
the top surface of the wing. The stick-free
dihedral effect as shown by the varistion of the
alleron force with sideslip angle was marginal to
slightly negative in all conditions; the stick
forces were very light and hardly out of the range
of the friction force in the sileron system which
was spproximately *l pounds.,

c. Pitehing moment due to sideslip

e chenges in elevstor force and position
lip were smell at high speeds but at

g e
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lower speeds whers lsrge angles of sideslip were
reached there was a considerable increase in elevator
force at large asngles of sideslip. There was an
objasctionable veriation of elevator force with side-
slip engle near zero yew in steady sideslips in the
power-on conditions, as shown by figures 12 and 13.
An eppreciable pitching tendency due to yewing
velocity also was observed, which was attributed to
the gyroscoplc effects of the propellers. It should
be noted that these effects combine to cause the
airplene to tend to pitch down in right rudder kicks
end up in left rudder kicks. The elevator force
required to offset these pitching moments was small
but the yawing encountered in even slightly rough
air wes sufficient to cause small pitch chenges and
require continucus elevator motion which made 1%
impossible to trim the airplane.

: - d. Side-force characteristics

The side-force cheracteristics (varistion
v of bank angle with angle of sideslip) satisfled the
requirements of reference 1 which stated that the
veristion should be such that right bank accompanies
right sideslip and vice versa.

3-B., Lateral and Directional Contrel
1. Rudder to overcome adverse alleron yaw

The ability of the rudder to overcom& the yawing
moment due to full aileron deflection has been
discussed in the section on sideslip due to aileron
deflection (2-B, 1).

2. Rudder control in take-off and landing

The F-8 is a twin-engine airplene with a single
vertical tail not located in the slipstreem. It weas
very difficult to perform the maneuver specified in
reference 1 for determinstion of the minimum speed
at which it wes possible to raise the tall during
take-off for the following reasons. First, full
power could not be applied because it was necessary
to apply power asymmetrically to meintain directional
control at very low speeds. Second, if the tail was
brought up at the minimum speed with the rudder
deflected full right, an uncontrollable yawing motion
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to the left resulted due to the gyroscopic effect

of the propellers. Lack of directional control
during landing several times nearly resulted in a
ground loop. The directional control of the F-8
sirplene was considered to be unsatisfactory for
both teke-off end landing. No teke-offs or landings
were made in a 900 cross wind. Time histories of

a take-off eand lending are presented in figures 18
end 19.

2. Single-engine operation
a. Rudder control with one engine 1inoperative

Attempts were made to simulate the flight
condition following failure of the left engine in
the wave-off condition with flaps and lsnding geer
down, end rsted power. At 120 miles per hour the
power of the rudder was not sufficient to maintein
straight flight with the wings level. When the sair-
plene wes banked to the right in order to meinteln
straight flight, buffeting of the rudder occurred
end the maneuver wes dilscontinued because of the
denger of rudder lock. Control could be maintained
if the right engine was throttled beck somewhat, but
the power would then not be sufficient for level
flight.

b. Directional trim,characteristics

Figure 20 presents the directional trim
cheracteristics for single-engine operaetion in the
rated-power, clean condition in straight flight
with the wings level. Data were obtained with the
left propeller windmilling with the governor set
at 2650 rpom and also with the left propeller feathered.
Figure 20 shows thet full tab deflection, left from
the rudder, was required to trim the rudder force to
zero at 190 miles per hour with the left propeller
winémilling, end about 1/3 less, with the left
propeller feathered. The rudder control was sufficient
to maintein streight flight in either case with the
wings level at 150 miles per hour. By holding a
slight degree of bank it was possible to malntain
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directional control to the stall in the clean con-
dition. During single-engine flight with the wings
level the rudder force increased rapidly with
decreasing speed from O at 190 miles per hour to.
120 pounds with the left propeller feathered, or

135 pounds with the left propeller windmilling at
150 miles per hour. Due to. the deflection of the
spring and the flexibility of the rest of the rudder
system the asvaileble rudder deflection was reduced
1° per 10 pounds of control force. Over half of the
aveilable no-load deflection was lost at 150 miles
per hour in the case illustrated in figure 20.
Plecing stops only on the rudder itself would remedy
this situation. The rudder trimming tab was powerful
enough to trim out the rudder-control forces with
the wings level at 190 miles per hour with one pro-
neller windmilling or at 170 miles per hour with one
“WOPG]LGP feethered. No records were obtained of

banked single-engine flight, but less rudder deflection

would be required so thet the minimum speed at which
full tab deflection would profune zero rudder-controel
force would be reduced. The zileron-control forces
were negligible and could ea51ly heve heen trimmed
oute

. Directional trim characteristics including
rudder control in dives (symmetric power)

From trim at maximum level-flight spsed with
power on or trim st the ssme speed with the engines
1dlin* the rudder-control force chenged only 10 pounds
in going to 360 miles per hour, the maximum spe ed
attained in these tests. This is shown in the
directional-trim curves of figure 21, which indicste
small variaetion of rudder force with speed in all
conditions.

5. Power of rudder and aileron trimming tabs

The power of the rudder trimming teb to trim
the rudder forces to zero at eny spesd in any of the
test conditions is also indiceted by figure 21. The
variation of alleron-control force with speed was
small except in high-speed dives as shown in figure 22
and was easily trimmed out. The powsr of the trimming
tabs during single-engine operation has been discussed
in =B, %.
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Rudder kicks were masde at 10 and 200 miles per
hour in thsclean condition with power for level flight
to determine the amount of rolling due to yawing.

In these maneuvers the rudder was abruptly deflected
ané held fixed as well as possible at the deflected
position and the gileron and elevator were held fixed
throughout - the maneuver. Time historie
kicks at 200 miles per hour ere shown in figure 23.
The maximum change in sideslip angle, rolling and

yvawing velocity,

s of rudder

a function of rudder deflection in figure 2l.
of the very light rudder forces the rolling velocity
produced with a given rudder force was lerge but was
not considered objectionable by the pnilot.

7. Alleron control chsrecteristic

S

The aileron control charecteristics were

in abrupt rudder-fixed ailsron rolls at varlous

in the following flight conditions:

snd rudder force are presented as

Becsaus

msasure
speed

Power Flaps | Lending gear |
Level flight or rated | Up Up l o as, B
| 170 | 26
| 200 26
| 250 26
. 300 26
Engines idling Dowm Dowrn ? 120 i 27
| | 1ho |
i i
Level flight Down Down | A0 i 28
| X0 |

Mime histeries of

at 140 miles per hour with level-fli-ht
clean condition are presented in figure
values of rolling effectiveness obteined end wheel
forces required ere plotted as s function ailleron

No information
on permissible gileron deflections at
saileron deflection was arbitrarily

deflection in
was available
high speed so
limited above

figures 26, 27, and 28.

200 miles per hour.

typical left snd

right rolls

power

25

in the

The

©

d
S
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alrplane may be summsrized as folliows:

8. The meximum rolling veloclty obteined in
abrupt aileron rolls varied smoothly with alleron
deflection throughout the speed range.

b. The aillerons exhibited no undesirseble lag
charscteristics and the rolling acceleration was
alwseys in the correct direction.

| 2

| The aileron control charscteristics of the F-8

¢. No reversal of rolling veloclty dus to

| aileron yaw sver occurrec.

d, With flaps down, sand power on or off,

satisfactory rclling performance was indiceted.
Maximum velues of helix engle pb/2V of approxi-

| mately 0.075 for right rolls eand 0.09 for left rolls

- were obtsined. The difference was due to the eileron

deflection required for trim in level flight.

|

e. The requirement of reference 1 that 1t be
poasible to obtain & helix angie b/2V of at least
0,07 up to 70 percent of the maximum level-flight
speed was satisfied in left rolls where a pb/2V of
0.07l at en indicated airspeed of 200 mlles pser hour
was obtained. The aileron deflection available for
right rolls was restricted due to the necessity of
using consldersble right alleron deflection for trim
as shown in figure 22. The meximum pb/2V obtained
in right rolls et 200 miles per hour was spproxi-
mately 0.06 end the average value of pb/2V available
st this speed wes therefore approximately 0.067 which
wss below the velue specified in reference 1.

The proposed requirement that 1t be nossible to
obtain a helix engle pb/2V of 0.05 with 100° of
wheel deflection up to 70 percent of the mexlimum
level-flight speed was satisfied by the F-C.

f. The alleron-control forces were usually in
the range of the friction force and nevsr exceeded
20 pounds in the rolls made with the gileron deflection
srbitrarily limited for the purpose of the tesus.
The ailerons were designed with the intent of meking
the forces very light. Information obtained from the
DeHavillend Company indicated that the =djustable
balancing-tab ratio wes set to give approximately
neutrel balance on each airplane. The datae of
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figures 25 through 28 indicate thst on this particular
Mosquito aileron overbalence occurred in rolls in all
conditions below 200 miles per hour over & consider-
ahle range of aileron deflections. It has been stated
previously that the silerons tended to shake when
fully deflected and that an example of aileron shaking
is presented in figure 10(c).

g€ The varistion with airspeed of aileron
deflection and control force required to hold the
wings level in the rated-power, clesn condition is
shown in figure 22. The amount of aileron deflection
would vary with any veristion of laterel loading,
but fuel was always used symmetrically so that little
varistion of lateral loeding occurred in the tests.,
The lerge amount of sileron deflection required for
trim indicated that en effective twist was present
in the wing structure. an effective twist of approxi-
mately 1° on each tip would be required to asccount
for the amount of silleron deflection that was used
for trim. A tendency for the force to increase
rapidly to the righit at high speeds would become
objectionable before the maximum diving speed,
150 miles per hour, was reached.

h. Another F-8 airplene (AAF No. L13-3%31928)
that was flown by the NACA pilots was observed to

have somewhat different zileron control chsracteristics:

from those presented herein. No quantitative
measurements were made on the second airplane.

CONCLUSIONS

The results of the tests to determine the lateral and
directional stebility snd control characteristics of an
F-3 sirplane (AAF No. 113-321,960) may be summarized as
follows:

l« A divergence occurred due to aileron overbalance
if the sontrols were released in a sideslip. Oscillations
of the airplene in the clean condition induced by kicking
end relessing the rudder with ailerons fixed did deamp to
1/2 emplitude in 2 cycles. There was no short-period
oscillation of the rudder itself,

2. The directional stability of the airplasne with the
rudder fixed was not sufficient to restrict the yaw due to
full aileron deflection at 120 miles per hour to less

o1 fae DENE)
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3. Control-fixed and control-free directional sta-
bility wss positive except near the stall with power for
level flight in the clean condition at large angles of
sideslip where rudder lock occurred.

lie The stick-fixed effective dihedral was positive
in all conditions. Due to the closely belanced or slightly
overbslsnced silerons the stick-free dihedrel was neutral
or slightly negative in all conditions.

5. In power-on conditions of flight an undesirable
pitehing moment due to sideslip and due to yewing velocity
existad which made it difficult to trim the airpnlene In
rough air.

6., The side force due to sideslip was alweys in the
correct direction.

7. The rudder control on the ground was weak, sand
in flight was barely sufficient to ovesrcome adverse
aileron yaw. The rudder control was sufficient to meintain
a straight path with the wings level in all normal flight
- conditions at any speed or down to 150 miles per hour with
one propeller windmilling or feathered snd the other
engine delivering reted power in the clean condition.
There was insufficient rudder deflection availsble to fly
the eirplane with the wings level on one englne with the
flaps and lending gesr down. ithen a banked sideslip was
attempted in order to maintain straight flight in this
condition rudder lock seemed to be imminent.

8, The veriation of rudder and aileron force with
speed was small excert in dives at high speed end the
force could be easily reduced to zero by use of the
trimming tabs. Above 300 miles per hour indicated air=-
speed there was an objectionable increase 1In salleron
forces required for trim.

9, The power of the allerons to roll the airplane
was satisfactory in the landing end wave-off conditions

and in left rolls in the power-on, clean condition.

Because considerasble right alleron wes required for trim
in level flight, a meximum ob/2V of only about 0.06 wes
obtained in right rolls in the clean condition at 200 miles
per hour. For en F-8 with sn untwisted wing the

maximum pb/2V available would still fall slightly

short of the 0.07 required at 200 miles per hour in the

clean condition. The sileron forces were always small
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but wesre unsatisfactory sccording to the standerds of
referance 1 because of the aileron overbalance which
occurred up to 200 miles per hour over & large part of
the defliection range.

Langley Memorisl Aeronautical Laboratory

National Advisory Committee for Aeronautics
Lengley Field, Va. ‘




MR No. I5D19 19
APPENDIX
GENZRAL SPECIFICATIONS OF THE AIRPLANE

Neme esnd type . . . . . . . DeHavillend "Mosquito® F-8,
(AAF To. L/ 35L,60)

BEngines (2) « « « + « « . Packard Rolls~Royce Merlin 33
Rating

Take-off (5 minutes) . . . . 3000 rpm - 58 in. Hg or

1!y psi boost, low blower

¥ilitary (30 minutes) . . . . 2850 rpm - L in, Hg or

9 psi boost, guto blower

Maximum continuous v o+ + o - Zo%C rom - Iy in, Hg or

7 pei boost, auto blower

Propellers (2). Type 255X-L95 65194~12 Tqrjltor Standerd

Vismeter, Ft . . - & . b e SRR o b rgave R
e or bladed’ " e x4 v s o4l e e -l 3
o TR R S S SR R S NP R T O.hE:l

Fuel capacity, U. S. gal.
Normel, 10 tanks . . Wl T R R N oh?
Long range, 2 tanks, bomb baj ol e v L totel 145
Trbppahle, 2 tenks Wing . s s s ». s » a s & 3 SOtEl 96

Dil eapacity, U. 3. gbdl.
PR T bankh, nheblle’ Wt ot el ke« = LSS EENT 30
fole penpge, 1 tohk, Tuselsage « % o » « « » .« SOEEL KLpT

Rearward permissible c.g. position, percent M.A.C. 26,0
Wit top tegka, 1b . . 4 s ks moa e e e v b w RRGG0

Wing
o TR R SRS SRR S s
Ll T e G N R R S e 150

Mpfal]l sectiloh, Plerey Modifled % & o & % s % RAF 3l
Chord st fuselage juncture (25 1ns fo0m

centerline), ft . . . AT E Lk Pk e el R B
Chord at tip (25 ft from centeW11n°) s A ISR
Mean aerodynemic chord, in. . . . - s e e O
Leading edge of M.A.C. forward of ]lﬁ po nu, s TN
BROBCE PRLIO o % s o ¢ & o o 8 s & W s o g e

7

T O A PRI T R e
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Dihedral (top face of front spar), deg

heldonse, deg . + & + & P R L L
Sweepback (at rib number h deg .

Wing flaps (slotted)

Area (bottom surface) total, sq ft .
Length, from fuselege centerline, ft
Travel (o air logd), deg + s | « »

Ailerons -

Ares (aft of hinge line, totsl of
TR A s R Gy PSPt P
P PR R o R A R O 3

o

Detloctlon Penge, dBE s «:e ¢ o 26.5 0y,

Balancing~tab area, total, sq ft . .
Balancing-tab geer ratio, see figure
Trimming-tab Brea, 8q £t « « + « o« &
Trimming-tab-deflection renge, from
arlomer, A8 MR 6 i o e mhe e
Horizontel teil
= RIS RS N S R S S R B
T R R T GO - IR OV R R
Ares, excluding fuselsge, 8g ft . .
BaclEoneeln (e oni do et gl v e il eh e
Blevetor srea, aft of hinge line, sg

Horn balance, percent of elevator are

Tail length from elevator hinge line
25 percent M.A.C., epproximate, ft
Balencing-tab area, total, sq ft . .
Balencing-tab gear retio « ¢« ¢« « o &
Trimming-teb srea, total, sq ft . .
Trimming-teb-deflection rsnge, deg .

Vertlical tail
Are?, e T e R U Y [
Height, above top of fuselage, ft .
Offset from thrust axis, deg . . » .

including

6

Rudder area (eft of hinge line), sq ft

Rudder-deflection range, deg . . . .
Horn balence, percent of rudder area
Trim end balance teb area, aq Tt + .
Trimming~tab~deflection rengs, deg .

e

.
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. ° loL‘. to.z

* . . e 105

B e ey
c s %g.§

. . . . o‘
SR L
See g Ehdl;
ey s R
11.5" Qown, 12055
P iy Aol

S Wil

PR SN0 b
Ry ST (s
o
l 25 £0.25
. . . 55'4
- . . . O.9
° L . 2805
5o 2.06
. Oshl
AR 3.00
° . -‘t'? tOOS
e e L S
U TR SR .
652 g 0
8 5.25
26, =1 or, o
b 4 s o e
St 2,
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Over-zl1l dimensions
e tlong thrustiexla, fhe o e el wh ol at BONE
tell wheasl on the groumd, FE o . s 5. 0 % LG. 33
Height, tail wheel on ground, one blade
vobtlcally upwand, It o s = a w0« ihn o AGaES
teil wheel on grcund, one blade
vertically downward, ft . . .
over fin and rudder with thrust -
gcive, kel ) FE. i e T et el Sei s BRI o

. . - . 12.5
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REFERENCE

Anori.s Stability and Control Requirements for -Air-
planes. AAF Specification No. C-1815, Aug. 31,
1943.
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(a) Front view.

Figure 1.- Photographs of a DeHavilland Mosquito F-8 airplane.
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(b) Three-quarter front view.

Figure 1.- Continued.
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(c) Side view,

Figure 1.- Continued.
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(d) Three-quarter rear view,

Figure 1.- Concluded.
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Figure 2. - Three-view drawing of DeHavilland
Mosquito F-8 airplane.
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a. Wing and aileron

Figure 3. - Section views of control surfaces, De-
Havilland Mosquito F-8 airplane.
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Vertical tail at tip of fin

e SRR
= 62" >J
Horizontal tail 26" from center/ine

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

b. Horizontal and vertical surfaces
Figure 3. - Concluded,
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Figure 5. - Linkage between aileronsand control
wheel, DeHavilland Mosquito F-8
airplane.
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a. Left kick and release.

Figure 7. - Lateral oscillations in the clean condition
at 180 miles per hour with power for level
flight (2650 rpm, 4 pounds hoost), shutters
closed, DeHavilland Mosquito F-8 airplane.
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Right kick and release.

Figure 7. - Concluded.
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Figure 9, - Lateral oscillatidns in the clean condition
at 280 miles per hour with rated power
(2650 rpm, +7 pounds boost), shutters
closed, caused by right rudder kick and
release, DeHavilland Mosquito F-8 airplane.
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5

sl 4 ; 2 i
Time, sec 2] \T7 se

[ B8 T

a. Right rollouts with flaps down, landing gear down, power for level flight,
shutters open, at 125 miles per hour.
(1) Using rudder to overcome aileron yaw.
(2) Rudder-fixed.
Figure 10 - Time histories of rolls out of turns, DeHavilland Mosquito F-8 airplane.
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closed, at 125 miles per hour.

Rudder-fixed rollouts,with flaps up, landing gear up, engines idling, shutters
Continued.

b.

Figure 10 -
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rated power, shutters open, at 115 miles p

right roll when airplane pitched down,
Concluded.

er hour.

Engines cut out during
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the clean condition at 115 miles per hour with power

for level flight (2650 rpm, -3} pounds boost)
shutters open, DeHavilland Mosquito F-8 airplane.

Figure 12, - Sideslip characteristics from continuous records in

.
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b. 180 miles per hour shutters closed.
- Continued,
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240 miles per hour, shutters closed.

Figure 13. - Concluded,
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110 miles per hour
Figure 16. - sideslip characteristics with the flaps and

rated power, shutters

open, DeHavilland Mosquito F-8 airplane.

landing gear down,
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Figure 16. - Concluded.
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Time history of right sideslip in the clean con-
dition with power for level f1light at 115 miles
per hour, shutters open, in which rudder lock
occurred, DeHavilland Mosquito F-& airplane.
Engines were cut to regain control.
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Figure 18. - Time history of a take-off using 10 pounds
boost at 3000 rom, shutters open, flaps
up, center of gravity at 35 percent M.A.C.,
DeHavilland Mosquito F-8 airplane.
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Figure 19. - Time history of a landing with the center of
gravity at 35 percent M.A.C., flaps down,
3 . landing gear down, engines idling, De-
3 Havilland Mosquito F-8 airplane.
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rudder tab 18.

engine operation in the rated power clean
condition with left shutter closed and ri

shutter open,

set at 2650 rpm

from rudder.
- Directional trim characteristics for single

Left propellers windmilling with the

a.
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5 degrees

rudder tab 13.

’

Left propeller feathered

b.

left from rudder.

Figure 20. - Concluded.
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shutters closed

of gravity at 38.3 percent M.A.C., rudder tab 3

Engines idling, clean condition,

right.
- Continued.
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Figure 21.
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

I

1 ns 44 ax3

e. Flaps and landing gear down, approach power (2650 rpm,
0 boost), center of gravity at 36.8 percent M.A.C.,
rudder tab 4.2 degrees left.

f. Clean condition cruising power, (2650 rpm, 4 pounds
boost) shutters open, center of gravity at 38.3 per-
cent M.A.C., rudder tab at O degrees.

i Figure 21. - Concluded.
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]

force for trim with indicated airspeed,
in the rated-power, clean condition, De-

Havilland Mosquito F-8 airplane.

Figure 22. - Variation of aileron deflection and control
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Figure 23. - Time histories of rudder kicks at 200 miles
per hour in the clean condition with power
for level flight in which deflection was
held to maximum sideslip, DeHavilland Mos-
quito F-8 airplane.
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at 140 and 200 miles per hour in the clean
con@ition with power for level flight,

angle with rudder position in rudder kicks
DeHavilland Mosquito F-8 airplane.

rolling and yawing velocity, and sideslip
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Time histories of rudder-fixed, abrupt aileron
rolls at 140 miles per hour, indicated, in the
clean condition using power for level flight
shutters open, DeHavilland Mosquito F-8 airplane.

Figure 25.
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DeHavilland Mos-

ht or rated power,

quito F-& airplane.

ness with total aileron deflection in the clean
g

condition at various speeds using power for

Figure 26. - Variation of aileron control force and effective-
level f1i



L5D19

MR No.

with total aileron deflection at 120 and 140 miles
per hour with flaps down, landing gear down, and
engines idling, DeHavilland Mosquito F-8 airplane.

- Variation of aileron control force and effectiveness

Figure 27.
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using power for level flight, DeHavilland Mosquito

F-8 airplane.

with total aileron deflection at 120 and 140 miles
per hour with flaps down, and landing gear down

Figure 28, - Variation of aileron control force and effectiveness




