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BRIEF FLIGHT TRIALS OF JAPANESE FIGHTER
ey 0 MK. SeSal's A

INTﬁODUUTION

. The Hap 1s a single seater low wing all metal
monopiane fighter which was captured at Buna airfleld in
repairable condition. The aircraft was subsequently
reconstructed, and put into flylng cenditicon, by Alr
Technical Intelligence Unit nf Allled Air Ferces at
Eagle Farm (see Hef. 1).

The engline which 1s a %wln row 14 cylinder air 4
caoled radiel,wsas repalred in U.S. Aipr Cerps Civillan
Contract shops in Melbourne and dynsmometer tested by
C.5:I.R» (See Ref. 2).

This alreraft 1s a develepment of the Japanese
single ssater Navy fighter type O Mk.I S.S.F. "Zeke" from
which it mainly differs in the followlng respects:-

ATRFRAME: The folding wing ti1ps have been reroved and
replaced by short fairings, meking the wing plan feorm
sguare tipped and reducing the span from 39' - 4" to 36! -
4%; the allerons have alsn been shortened. The

firewall has been meved back 8 inches, the engine ceowling
lengthened and 1ts shape improved. The position of the
alr Intake has been changed and 1t 1s now situsted in the
top cowling.

ENGINE: The engine hes been develcped from the
Nakejimi modsl 12 used in bthe Zeke . The model 21 en
Hap has a two speed blower, a re-designed reduction gear
and a down draft carburettor. The oylinder cooling has
been much Improved, which permits the engine to operate
on lesner full thr-ttle mixtures compared with the
sarlier type engine, and the power output has thus been
considerably increased. (See Ref. 2?.

Hap was recelived at Special Duties and
Performanee Flirht ~n 9/9/43 having been allotted by
A.T.T.U., for brisf flight trials. Cembat and initilal
fllght trials hed been carried sut at Eagle Farm but the
welght, C.G. positi-n and p=sition errsp were unknown
and the instruments were no: calibrated. Automatic
phots-chservers were fitted for the purpsse of recsrding
performence fipures and rates cf rslld, It 1s, however,
emphasised that the time availlsble for the tests was
entirely insdequate far the wark to be done theroughly,
and 1t was only due to £ood luck and generally
satisfactory weather conditions, that the short programme
originally scheduled was completed. Faor work of this
nature, a peri-d of two months 1s an sbsslute minimum as

break-downs and unserviceabllity require longer te repalr
then with standawg equipment.

In teating rates of roll, inf-rmati-n on
gontrol and wing stiffness would have been of preat
1nher§9§; but 1% was not possibls in the time avallable
Yo £1t the necessary saoulpment required for this werlk.

bsen ~f h“?ar engine cooling tests would sls: have
=n oL much intersst as the cool
remarkably gc-d. 0o0ling cf this engine 1s

24/ofas, | “TOTALL retumed to Eagle Farm on
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GENEHAL DETAILS

1.1 The alrcreft

Manufacturer:

Name :
Type:

Ovorall dimensions:

Constructiasn:

Undercarriace and
Tatl Suppart:

Armament :

1.2 Aersdynamic Data

(See Ref. 3)

Miteuhinnt

Type O Mik.II 8.5.F."Hap"
(Carrier borne frightesr

Low wing all metal
cantolever mrnoaplans.

Longth 29' - go"
Span 567 - 4%
Helght g & PN

All metal somi-monoceque with
fabric cevered control surfaces

Thrrughout the structure,
extraordinary emphasis has bson
laid on lightnesa.

Inwardly retracting singles oleo-
pneumatic struts. Hydraulie
brakes. Hoarwardly retracting
tall wheel with s3011d rubber
tyre. FHotractable arrest-r
heok for deck lsnding.

2 x 20 mm. cannon in wings
2x 77 mm. machine~pguna in
upper cawling.

Wings : Gross Area (S) 232.4 sq.ft.
Span (2!] 3C.4 Y.
Mean Chapd 6.4 rt.
Aapect rati- 5.7
Dihedral en 30%
chord line
(messured on lcrwer
surface ) 6.5°
Taper Ratio .44
Wing Loading 24.3 1b./aq.rt.
Chords: Root 4 fte
ti'p 4-185 Tt
Sectlon: oot NACA 2315
T™ip KACA 3300
Flaps: Type Split
Aron _ 16.44 sg.Tts.
Flap span/28 .28
Flap sh=-rd/wing cherd
(mean) 230

Longi tudinsl Central:

Tall surfuace ares (81)

Elevator area/Sl

Tall v2lume co-effictient

Type of balance -
Percentage balance
Trim tadb area

51.63 sq.ft.
.21
.528

Aerodynamic
11.356

1.10 aq.ft.




Directional Control:

1.3 Enpgine Deta'ls

Fin & Rudder Area (S") 15.6 sq.ft.
Rudder Area/s" -49
Fin & Rudder Volume
Co-efficient <074
Type of balance Aer-dynamio
. Percentage balance 9.64
Trim tab area +065 sg.ft.
Lateral Control:
Type ~f aller-nas Frise
Alleron area 20.2 8q.ft.
Alleron area/S =087
Alleron Span/wing span 526
Type of balance Aer~dynamic

Manufacturer: Naka jima

Name : Sakae Model 21

Type: 14 eylinder tw~ rew air-cooled

radial

Rore: 5.12 inches (130 mm.)

Stroke: 5.9 fnches (150 mm.)

Displacemont: 1700 cu.in,

Supercharper: Single stage, two mpeed:

Low: 6.377 High: 8.425
Carburettor: Down draft type with manually
sperated mixturs c-ntrol
Alrsocrew peducti-~n +586 : 1 (17.1 - 1lo0)
ratio:
Pewer Hatingo: - - D.HLP. B+P.M, A.M.P. Super Altitude
Charger (fest)

I Mlitary Ruting 960 2600 40 in. lLow 0
I (5 mina) 1020 " . " 6400
; AAS " il High 15370
- Maximam Continu~us 405 2407 36 fn. TLow 0
' (Rated) Pewer 905 " L " 7000
_ 800 . " Hegh 15200
| Puel Uasd: 92 Oetane
i Starting Oenar: “and inertis type

Fuel Tenka: One fuselage tank 16.5 gals.

Twr wing tanks 47.5 pgalas.on.
(ne additi-nal Jettis-nable tank
*f 75 gallens capaci%y can be
sarried under the fuselage,
&ttached t- the centre wing
seoti~n.

The

tanka are

net salf-sealing.




79

1.4 Alrscrew Detalls.

Type: Netal, 3 bladed constant speed
type with counterwelghts.

Rotation: Cl:ckwise from pilet's seat
Diameter: 10" - o®
Pitch Hange: 20°

Blade Sections: Mcdified Clark Y over greater
part of blade, low drag sectiona
at tips.

1.5 MAlreraft Welphts.

The all up welght of the aircraft during the tests
was 5650 1ib. This 1a the maximum weight of the aircraft,
with full fixed tanks, but without the droppable belly tank.
full equipment wes carrled, the ammunition beinz substituted
by the corroot amount ~f lead welght in the maguzines. The
radio eguipment was n~t original, but the difference in
welght 48 not appreciablo. The automatic observer which
weligha 18 1b, was carried !n excess of the normal squipment.

The centre of rravity lecatiern for the sbove
condi tion was 26.8" behind the lesding edge of the wing at
the reot, tho muto-obasorver causing the C.G. to be 0.5" &a
the rear of the normal all up weight p-sition.

2. FPEHRFORMANCE

The test results have bean reduced t-~ s tandard
utmospheric conditions by the meth-da of Ref.5. Only
level speed nnd olimb perf-rrances wore tested and 1t 1s

_te be nrted that the engine hed not been sverhauled since
1ts initinl start up. It did, however, run quite well
during the trials.

i Take off, fuol crnsumpti~n and cooling tosts
could not be carried cut in the avalluble time.

The Position Error was determined by the aneroid
method. A check by an alternative meth-d especlally =n the
wgmd range, is desirabls, but was rn-t carried >ut in
the 1imited time available as the level speed and climd
onarrectiona were not affected.

2.1 Level Speed

3 The results are shown in Table I and Fig.3.
Although repest tests c-uld n-t be carried -ut, the
Tosults obtained show go-d agreement when used f-p
oalonlating "extra t- induced”. Drag at 100 rt./sec.,
& valup ~f 58 1bs. being -btained.

2.2 Climd

Rosults are given 11 Toble Il and Pig.4.
Above 32,000 ft. the rate of olimd at 2400 r.p.m. fell off
ticticeadbly and was impr-ved by incrensing the engine
feynlutiens ¢~ 2670 r.p.m., corresprnding t- the military
_Pewer rating. Climbs ab-ve 10,000 ft. are complicated
BY the mixturo oontr:1 being hand ~perated, and cnalderublo
‘soatter ~f results has rocurred. In the circumstances




;' 2.2 Climb (Contd)

individunal climbs may show consideorable variastion of
results and pilots technique bsc~mes very important,
particularly with such a sensitive mixture adjustment.

TERLE T

LEVEL SPEED PERFORMANCE

COWL GILLS CLOSED

WEIGHT 5,650 LBS.

INILITARY POWFR - 2600 RPN

| RATED POWTR - 2400 RPM

Sandard  [Venifold Bl.wer T.A.S. | Manif~1d Blower T.4.5.
| fietght(ft) (In. Hg. Hi.P.E. ( Ine Hg. M.P.H.
Vi o 46 | Low 288 | 36 . Low = 272
| 1000 40 o | 202 | 86  Lew | 275
2000 40  Low | 295 | o6 | Iow | 278
5000 e e 36 Low | 282
5600 5 s | 306 ST Low | 288
7500 | O 36 | Lew | 206
% | 8600 |' 40 j Low | 318 r; i
= 9800 : ! : . 36 | Low 304
10000 i 38 Low . 318 'I 352 Low 304
12500 b Ea [ Low 316 3232 Lw | 703
12500 40 High | 312 36 High | 298
15000 | 4 | High | 329 . 36 High | 306
% 16600 | a0 High | 328 ’ |
. # 16800 | 36 . High | 312
17500 % 383 | Hign | 327 35 High | 312
26000 | 35 . High , 324 a2 High | 308
25000 ’ 282 High 22 26% | High | 298
30000 23 High | 285 21 High | 278
__ 85000 J 17 High ° 216

® Hull throttls helpghts in L-w Blower

# Full thr-ttle heights in =S gh

Blerwer




TABLE II

CLIMS PERFORMANCE

COWL GILIS CLOSED
WEIGHT 5.650 LES.
] IMILITARY POWER - 2600 RPM | RATED POWER - 2400 RPM
Standard Time ;Ratc | TAS '!"a.nir-ld Time |Rate TAS |Manifold
might(ﬂ'. ) ifrom ! of !MPE | (in.hg.) | from | of MPH| In. Hg.
| (mtn) |5 o) : | ot ieatn
i ‘ .|
o |0 ;3410 146 T 40 | o |2785 |146{ 36
1000 _l .29:3410 ue | 40 : .36,2785 4a| 36
2000 .se|3410 150 | 40 ; .72;2795 :150 36
3000 , .88'3410 |153 40 | 1.08|2785 11153 56
5000 1.46(3410 {158 | 40 | 1.80|2785 ;158] 36
x 6100 ! 1.79|8420 |160 | 40 { -' i
7500 i 2.20/3220 [164 | 38 2.69/2785 |164) 36
= 7800 l [ 2,80(2785 1'16-: 36
1 10000 3.02|2785 |17o | 344 | 3.e5|2s3¢ |170| 33
1 12s00 3.95|2775 |177 E 40 a.64{2335 '177] 30%
| 15000 4.85(2775 |184 1 40 5.7112335 (184( 36
15500 | 5.93|2336 '185{ 36
115700 §.10/2775 |185 40 ! f
| 17800 5.78|2520 (185 , 37 suss|zovo |105| a2k
| 2ocoo 6.84'2178 I:as | 33 e.:;Jmao l1es| =0
| 285000 9.60|1480 138% 27 | ;1.53,"11?5 88| 243
o000 425! 780 f101 | 223 | 17.83{s60 |191] 194
32000 ] ! | 21.60i325 198! 18
35000 {28.30] 100 {104 | 17 | | |
X Full throttle heights Low Blrower
# Full throttle helghts High Bl wer

NOTE: The full ‘throttle helght an military pewer,

1w blower is lower than found by Dynamometier
{Ref: 2 I8

Dus to tha olfect of rem , it shuuld actunlly
have been at a higher alsitude, but i1t has not
beon possible te ascertein the reus:-r. far this
discrepancy, which in any case is not apprecisble.
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8 3. HADLIIG TRIALS:

3,1 General:

(a) sStarting Up:

The engine is started by means of a hand inertia
system which operates guite efficiently. The airman
engages the starter by cranking and the booster coil
is switched on by the pilot. There is a priming
pump in the cockpit but all the priming in flight

. was carried out by using the accelerator pump
; attached to the hand throttle.

(v) Stopping Engine:

If stopped immediately after landing the engine
was found to oil up. The procedure was therefore
adopted of runninz up to 2000 r.p.m., testing
switches, and putting the airscrew into full cearse
prior to stopping. The plugs were kept clean in
this way and the engine remained serviceable for
the remainder of the flying done during the tests,
as well as the flight back to Brisbamne.

(c) Engine Operation in Flisht:

The original boost gauge was fitted in the cock-
pit and was used throughout the tests. It is calib-
rated in ems. of 1ercury above or below standard
atmospherie pressure, its range being from -45 cms.
to plus 25 cms.

The following ratings were obsurved:

Engina

Boost Rovs.,

Hlaximam iHilitary rating (5mim. ) fu 25 cm, 2600
=Ll

i 15 em. 2400

liaximum continuous rating ;
35.8" !

| At full throttle position only plus 15 ecms. of

i boost are available, boost control being automatic.

| if a2 control on the dash board is pulled out, a
maximam of plus 25 cms. may be obtained. This is
not a complete over-ride, as the boost is still auto-
matically controlled snd is limited under sny con-
dition of flight (inecluding take-off), to plus 25 cm.

it

The two speed blower control is situated at the
bottom of the throttle quadrant. To engage high
blower the engine specd is reduszed to 1520 T.p.it.
and the lever snartly moved from the rear 1o the
foruward position on the juadrant.

The r.p.n. control is by means of 2 constant speed
airscrow governor systen, coarsening being carried
out by counterweights.onAlhhoughstrimitedtton2600 r.p.m
on the governor seStiny, the engine overspeeds up 10
3000 r.p.n. in dives over 300 m,p.h., which indicauss
that the pitsh range of ths airserew is insufficient.

The mizture control is by hand, ons ~ontrol being
attached to the throttis cuadrant and fthe other above
and forward of it, Both thegs -~ontrols ars situated
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-on the port side of the cockpit. An exhaust gus
temperature gaure is fitted, the temperatures giving

an indication of the mixture strength. At high

powers the engine appeared to run best at about 670

deg. C. exhaust terperature, Up tc 10,000 ft, the
Iixtore eontrol is not sensitive. A&s altitude increages
the mixture has to be leaned firstly by means of the
control in the throttle juadrant. At 25,000 ft, this
lever is at the end of its movenent, and 80, above this
altitude, the other control is used, The mixture control
then becomes very sensitive, small alterations to the
gontrol waking large slterations to the mixture atrength,
the resultant exhaust temperatures varying from under
500 dzz. C. to 700 deg- Ca

The engine becomes very rough when too rich sbove
25,000 T't. and if the coatrol is moved a fraction too
far towards the lean position it will cut, the total
range of movement being of the order of 1/4" along the
quadrant. If the mixture is set correctly at 30,000 £t.
the engine is liable to cut if dived down to 28,000 r't,
unless the mixture control is richened up.

The cowl gills and o0il cooler shutter are nechanie-
ally operated with controls and indicators as shown in
the cockpit viewa.

The Operation of the Hydraulic Syeteun:

The flap and undercarriage are operated by the hydraul-
ic ayster. Pressure is normally maintained by an engine
driven punp. The landing gear and Tlap selector lever
have threc positions - up, neutral und down - the press-
ure being by- assed in each case in the neutral position.

To operate tho flaps, however, the landing gear lever
must be in either the up or down position. When not
using the hydraulie system, it is important to return
both levers to the neutral position to avoid overheating
of the hydrauliec fluid, which takes place very quickly.

All the controls are well within the reach of the
pilot, and are shown in the photograph of the atarboard
8ide of the cockpit.

The undercarriage retracting cylinders are so small
that the retraction is 8low, 1t being facilitated by
8kidding the aircraft, Tho emergency hydraulic hand
pump 18 situsted on the starboard 8ide of the cockpit
floor, its handle being stowed on the starboard side of
the instrument pancl. 1In the event of its being in-
operative the wheels may be relcased from the up position
by pulling two cables locuted on the cockpit floor. It
is most probable that the Wheels could then be shaken
down by skidding the aireraft,

The indicators for the wheel position consist of
green, red and atbor lights - these being one cach for
Eho main whoels and tail wheel, as well as mechanical
indicators protruding from the upper surface of the
miinplane for the landin: whoels. The green light in-
dicates that the respective wheels are locked down,
While the red shows that they are locked up. The amber
Somos on when the wheols are neither ap nor down.

There 1s a horn but this only serves to warn the
Pilot that he has not returned the 1 nding gear selector
dever to the ncutral after retr:ction. The fliap pbédtion
18 determined from a mechanical indicator on the star-
board side of the cockpit.
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k2 Covltpit Lay-out:

antry to the cockpit is from the port side of
the fuselage. : i

The cockpit lay-out is quite satisfactory as
regards case of access and does nobt call for any
undue reaching or bending. The rudder control with
pedals fully extended is, however, too short even
for a short allied pilot. THe seat is satlsfactory
and may be adjusted by a lever on the starboard side.

The canopy is easy to operate and can be locked
in full open, closed, snd several intermediate
pesitions. It cannot be jettisoned.

The wvisibility is good with the canopy open and
shut, both on fthe ground and in the air, and is not
obstructed by cowl gills if opened.

Photographs of the cockpit are Eiven in Figures

55 6 and 7, and a lkey to the instruments is attached.

During the tricls such insiruments ag were re-
guired for the performance tests were calibrated and
fitied by R.A.4.%. The original Japanese instruments
are calibrated in the metric system. ZFElevator trim
is the only trim control fitted. A noteworthy feature
i8 also the air inlet for cooling the fuel tanks,
Opavating by iEans 6F SHULYERS 6% the under side of
the wing (the tancs are not self-sealing).

Oxygen and wireless equipment fitted were American.
The Japanese controls are, however, still fitteq.

sey to Photograph Item Numbers

Eort Side:

wmﬂmmrumn—'go

Air valves for coclking 20 m.m. cannon
Gin selecetor switch on throttle
Fire extinguisher control
Ilevator trim

Belly tank release

Elevator trim indicator

Throttle control

ldxture control

Pitch control

Bloyer control

iiain switeh ponel

Underearriage warning lights
Coclkpit 1ishts

Voltmeter - ammeter

Alr temperature gauge

Ruselnge fuel gavge

Generator switch

Liain wing tanks gauge

Wobble pump

Fuel tank selcctor for gauge No.l5

18s  Wing fuel tunks selccton

Tuselage and belly tank se¢lector
Bomb release (used for tail wheel loek during
& 3

als).

i

R

e
L
T
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Starboard Side:

20 Coclkpit cool 2ir vent
21 Jirelesa tuning (American)
22  Cockpit light
A 23 Japanese wireless control (not opersting)
~ 2l Flap indicator
- 25 Arrestor hook lowering control
Arrestor hook indicator
- 27 D/F loop control
- 28 Yireless control box (American)
- 29 Arrestor hook release
30 Pilot seat adjustment
3 Flap ccntrol
32 Undercarriage control
33 Emergency hydraulic punp
31; Emergency Undercarriage release
26

Wing tank cooler indicator
37 Wing tunk cooler control
] 38 Cockpit fresh sir control
' b2 Cowl gill control

- Cockplt Front:

g 4o 7.7 Machine Gun

+ L1 7«7 lachine Gun cocking handle

i 2 Accelerometer (not standard fitting)

- L3 Ring and bead sight
Ly Reflector Sight

¥ L5 Rheostat for reflector sight
4 k6  Artificial Horizon
: LBs  Locking Device for Artificial Horizon
a5 47  Turn and Bank indicator
i L8 Nognetic Compass
= 49  Rate of Climb Indicator
b 50 01l Pressure Gauge
> 51  PFuel Pressure Gauge

: 52 Revolution Counter
4q 53 Cylinder temperature Gauge
A 54 01l temperature Guuge
". 55b  Boost Guuge
0il Shutter Indicator
57 011 Shutter Control
58 Booater Coil Switch
< 59 Oxygen Regulator
B 60 Control Colum
. 61 Brake Pedal
- 62 Fore and aft Level

r

2 63 Priming Pump

.J_ﬁ 6l Rudio Compass Indieator
0 22 Ignition Switches
.. Altimeter

68 Cleooi:
69 Alrspoed Indieator
70 lixture Control and Idle Cut Off

i 67 Exhaust temporature gauge
v
)
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Repeated efforts were made in the early stages
of flight tests to obtain satisfuctory brake
operation. All attempts fsiled, and from the
experience gained it is felt thit the brakes on
this type of aircruaft are normally moet ineffect-
ive. In view of this, ground handling tes%s were
not carried out. Taxying woe only done with the
aid of ground staff at the tuil of the aireraft,
aa the rudder gives insufficient control for
taxying without brakes.

There is mo tall wheel lock, but one was fitted
in view of the unscrviceability of the wheel brakes,
in order to «id the pilot to keep straight in take
off and landing.

The cowl gills arc opened for ground running,
but moy be kept closed under all flying conditions,
and in toke off.

oy Behaviour During Taie-Cff:

[ The take of 1s carried out without fluaps.

{ There is a tendency, during the first three or
four seconds, to swing to port against full right
rudder if full military poder is upplied rapidly.
This owing is only smull, and is not gsuffisient to
ewing the uirecraft off a normal runway. At lower
powera there 1le ample rudder control. The tail
rises sarly in the run and the aircraft unsticks
at 80~85 m.p.h. A.3.I. After roising the under-
J carriage,; which retracta very slowly, the bast

, elimbing spevd of 140 m.p.h. A.3.I. is guickly

{ obtained and right rudder is required to keep the
‘ airgraft properly trimmed, as there is no rudder
. trim adjustment in the cockpit. For extended

| elimbs at high powere this is slightly tiring.

J Take-off's and climbs were carried out with cowl
gillas closed, the cooling of the cngine being
excellent.

5 Behaviour During Approuch and Landing:

The undercurriosge is lowered at speoeds not
l exceoding 130 m.p.h. A.3.I. and makes the aircraft
f 8lightly nose heavy. This can be trimied out, but
i8 not necesenry as lowering the flups makes tne
aireraft tail heavy. Theae two effects balance
Gueh other. The mest comfortable approach speed
is 95-100 m.p.h. A.8.I., with vory 1ittle power on.

|

All landings in this aircrart have been tail up
in opdor to muintain good rudder control af'ter
touching down, but thro¢ point Jandings should be
uite simplc to earry out. After touch-down the
aireraft ridus hord during the remainder 27tthe
landing run.

Longidudinal Control.

The eluvator control is fsirly responsive and
iight above 95-100 m.pshe A.5.1. At lower spocds
tho elevator control becomrs leas satisfictory and
near the stall has little powur. As the spood in-
ergases tho slevators beocomw progrussively hoavials

R
-
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At 200 m.p.h. A.3.I, it is sstimated thet 75-100 1b.
stick force is required to obtain 4G., with a consider-
able increase in elevator heaviness as the speed
approaches 200 m.p.h. A.S.I. Use of the trimming

tab is of some assistance, but it is stiff and not
particularly convenient to use. Above 16,000 ft. in
general, but depending on temperature conditions, the
trim becane frozen solid and could not be used for
manoeuvring.

In eruising flight the aireraft may be trimmed
hands off and appears quite stable.

3,7 Directional Control:

The rudder control is ample for all normal fly-
ing conditions as alresdy mentioned under take off.
On high power slow speed climbs, right rudder pressure
is required, there being no rudder trim adjusting
device in the cockpit. In dives up to 350 m.p.h.
A.3.1. 8light left rudder pressure was required, but
ir ﬁio‘n feet off at this speed only slight skidding
resulted,

3.8 Alleren Control:

T2 aileron conitrol at apeeds from the stall to
about 140 m.p.h. A.8.I. is light and responsive and
zood rolls can be executed at 140 m.p.h. At speeds
above 140 m.p.h. the ailerons becone rapidly heavier
until at 300 n.p.h., the stick forces are very great
and only very slow rolls cun be executed. At high
speeds only small stick displacements are possible.
There i8 not much Aifference in the stick force or
rate of roll to the right or left, although rolls to
the left at low speeds appesr slightly better. There
is no aileron trimming mechanism.

A peculiarity was noted on clinbs or flying
above 27,000 ft. The ailerons started to stiffen up
even at slow speeds, and at 35,000 ft. they were
virtually frozen solid. On a subsequent climb the
controls were, however, kept fairly free up to 33,000
ft. by continually moving the control, but even then
the ailerons became gquite stiff to operate. The
reason for these low temperature effects is not known.
An automatic photo-observer was fitted which
measured degrees of roll and\time. Stick'yrovement,
stick forces and aileron deflectiona were not record-
ed, a3 there was insufficient time to instal the
necessary equipment. The rates of rell are prescented
graphically on Figure No.B.







és

(13)
. gontrol at the Stall: d
| _Test Wo. 1 2 3
Engine off oft On 18" Boost
i 3 2200 r.p.n. Y
Flaps &
F’c&rriagp up Down Dewn
| The aircraft was trimmed to Ily “hands off" at 175
f m.p.h. A.3.I. and the stick pulled slowly back,
| keeping the aireraft on an even keel until the stall
' ' occurred.
| I
htull ; In all cases buffetting cormences 6-10 m.p.h. above
Jaraing | 8tulling speed. and as the specd decreases there is
] + @ noticeable falling off of effectiveness of the
l , elevator coatrol.
— - ;
talling | :
g@eud 83 78 65-70
hoAGI.
|
jtick | i
ogition ! Hard back Hard back Hard back
tick
oree 10-15 10-15 10~15
lbs.
5 B
I titude { Hose slightly (Moge initially! Nose slightly
t 8tall above horizon Blightly above | higher
| horizon !
r11eron
prfective- | The anilerons become sloppy at the stall, but remain
88 at positive throughout.
tall
haviour With stick hurd As in the As the stall
t Otull back the aireraf't previous case, occurs left wing

4
|

and nose drop, but
there is no ten-
denecy for the
aircraft to spin
or to go on to

its back.

remains stalled
without any ten-
dency for either
nose or wing to but the nose
drop, airspecd drope and with
remaining at 63 mphstick hard
A.8.1. There 18 Dbacl. the air-
conaiderable eraft sec-saws,
btuffetting over the speed alters
the eclevator in nating from BC
this condition. to 78

8 v
M De dw

‘fhere is no
tendency to
drop o wing,

. Y
fle Do lla

Recovery is effect-
ed easily in less
than 600 rt., stick

Recovery is very easy and is
effectod with 1 height loss
of not more than 200-ft. by

Pushing the stick alightly rorward.
forward.
There is no spinning tondency at sny time during the

stall.
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3.10 aercbatics:

All cercbutics can be carried out and ape
gquite normal. They cun bé performed at much lower
speeds than on comparable allied aircpraft. Up=-
ward rolls ut 160 f.p.h. A.5.1., loops 200 m.p.h.
A.8.1., and rolls off the top at 210 m.p.h. A.B8.1.;
loops at 200 m.p.h. can be performed quite easily
with 26" manifold pressure and 2300 r.P.M.
Throughout these comporutively low epeed aerobatics
the controls are noticeably positive in theip
effect.

Referonces:
. {Hcadquartera Allied Air FPorces, D. of I.

A.%sT.U. Technical Intelligence Report No.163.
. C.8.I.R., Division of Aeroncutics Report Mo,L.27
3 R.A AP Hewy DaT.8., T.5.7 "Examination of Type
70" B8 Nk.II.
4. De Havillend Propeller Division, Report “To.21
(Ex.109/15 R)
5« A. & AJE.B./Res./170 - British performance Reduction
liethods for !Vodern Aircraft.
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DRAG AMALYSIS OF

!mr

DRAG DETAILS
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DISTUNUTION :
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