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UNCLASSIFIED SUMMARY !

This eircraft has extended wings, & low pressure cabin, four blede
metal propellers, four 0.303" Browning guns in an external fairing below the
fuselege and is intended for high altitude night fighter work. Short tests to
determine its climb and level speed performance were mede at the normal loed of
17,465 1be with the centre of gravity at 7.0" aft of datum; an assessment of the
principel hendling qualities was obtainod.

At normel maximm climbing conditiona the time to reach the service
ceiling of 43,000 ft. is 323 minutes; it is possible to climb about 800 f't. above
this by closing the radistor flaps if core is taken with regard to the engine
temperatures. The top spceds are 397 m.p.hs &t 16,500 ft, in M.S. gear and L0
mepshe &t 27,800 £t. in F.S5. gear. Qwing to unrcliasble geuges no accurate assess-
nent of the cooling can be obtained'bub the indications are that the maximum
allowable coolant temperaturs may be excccded under E.5.). conditions whilst the
oil cooling is satisfactory for'l.S.l. conditions.

The hendling is satisfactory,there being no tendency for eny of the con-
trols to freeze up at hoight,nor is the cxtent of icing inaide the cebin at all
serious; there is no morked difference in bohaviour when compared with normal
Mosgquito aircraft, -

1e Introduction.

13 This sircraft is s pressure cabin Masquito modified to meet the opera-
tionali requirement of a very high coiling, Brief performance measurements were
required by M. A P. letter of 23.11.42 to check its climb and top speeds The
opportunity wes taken during the nocessarily limited trials to obtain an assess-
ment of the cooling, operation of the pressure cabin, and to do some brief
handling tests.

2s Condition of airoraft relevant to tosts.

The eircraft differs in several important respects from the normal
Mosquito end a fairly full description will be given. Reference can be made to
the photographs attached and to Figels

2e¢1 External details.

2,11 It is oguipped with two Merlin 61 engines having the usual roversed
flow coolant system and with the intercooler radiators mounted beneath each nacells
close behind the propeller; the air intake is also on the underside of each nacells
some way af't of the intercooler radiator. The mein coolant and oil rodiators are
mounted in the centre section end the exit flaps for these are manually controlled.
The redistors are mads by Morris Motors Ltd., anl details ere given belows

Msin coolant radistor Port QDK Stbd. QUL 2,93 sqefte

Intercoocler rediator QDR 0s 79 zgefte
0il cooler Fort QUP Stbds GQDQ 3e23 8qefte
Cabin heater Port QIM Sthde QI 0y 318s5qefte /2412

Courtesy Neil Stirling
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2:12 The wing span of 62.6 ft., 8.4 ft. more than normal, gives a wing
Jf 4,79 aq. ft. ropreacnting an increase of 29 ag. ft,

2,13 Beneath the fuselege are mounted four 0, 303" Browning guns cnolosed
in a fairly large fairing. The normal ammunition carried is 500 rounds per gun
tut accommodation is aveilable for 750 r.p.g. Spent cases are ejected through wn-
sealed chutes in the bottom of the casing whilst the gun muzzles are sealed by
rubber ceps.

2514 Apart from twin serials on top of the fuselage no external radic
equipment is carrieds

A fuel cooler of 239 sq, ins. matrix arca (Drg. No.QDB)s
is fitted on the sterboard side of the fusclage below the wings

There is a pitot pressure tube near the top of the fin whilst a static
vent is situated on the starboard side of the nose (Figss 2 end 3)s The nose dif-
fers from the normal Mosquito design being about 5 ins. longer end practigally .
symmetrical ebout the contre line of the aircraft. An access door %o ain
radio equipment is provided in the upper pert of this unpressurised portion of the
fuselagce

The sides of the transparent cockpit canopy bulge outwards to afford a
better rearwserd view. -/

2,2 TInternal details,

2,21 A low pressure cabin (2 1b/sg.ine differential pressure) is formed
in the fuselage by a straight and continuous verticelinilkhead about one foot
forward of the instrument panel and en eft bulkhead built in three "steps" in such
a way a8 to include all redio equipment behind the occupants. The cabin is
pressurised by a single Marshall supercharger mounted on the port engine, the
delivery from whichpasses through a heater before reaching the cabin. There are
three controls, two manual end one sutomatic, governing the cabin pressure system.
Behind the pilot therc is a three-positien cock which cen either spill the air
outside the csbin, or deliver it hot ©ricold to the cabin; en emergency release
velve is situated on the starboardhside of the cockpit. When the former is set
eithor Hot or Cold end the latter is“eldscd, the cabin pressure is automatically
controlled by a Westland velve which is designed to ellow gradual building up of
pressure from 15,000 £, until the full differential pressure of 2 1b/sqsin is
reached st about 30,000 £t “\Thereafter the pressurc difference is maintained con-
stant. An altimoter and pressure gauge indicate the cabin "height" and pressure
whilst & red warning lightecomes on when the pressure falls % 1b/sq. in. below
normols -

The front penels, pilot's direct vision panel, the upper front penels,
and the bulged sides of the cockpit canopy are made up of double layers of trans-
perent material; throe reservoirs of silica gel are cormected to the interspaces
of these sendwiches in order to maintain the eir in a dry state. The remainder
of the-eenopy is made up of single layer transparent material.

- 2,22 The normal entrance hatch and fitisomatb overhead escape hatch and
the.direct vision panels on the side windscreens are still incorporateds In gen-
eral, the instellation of a pressure cabin has roquired very few modifications to
the normal Mosquito cockpits

2923 The fusl evaileble consists of 287 gallons in the inboerd tanksand
LB gellons in the outboard, No.5., tankg; there is a pressure venting system
operating upon the former but not upon the latter; a3 mentioned earlier, & fuel
cooler is fitted, but this eocols the fuel from the inboawd tanks only.

s Engino and Airframe Limitations. etc.

3¢1 Engines,
Merlin 61, Propeller reduction gear ratio O.42.
Fort Noe83107/A. 333658

Starboard No«B2111/A 331548
Magnetos Type HI'H ©6 SE 123
/Macc,
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. M Boost Coolan 041 ¥ - f-'l-.i?; o

R..‘P (1b/in?) °oc % 2248

Take=off 3000 +12 135 90 " 9 i :

Climb Normal (4 hour 2850 +12 125 90 R

Combat 5 5 mim..} 3000 +15 125 95 3
MAl-out level 3000 +15 125 95
Cruise = Rich 2650 e 105 90
Cruise = Wesk 2650 + 4 105 ;’G

Dive 3000 +15

a2 EEEEHBI‘El
Type IH. Hydromatic non-foathering 4 way single piece barrcels Experimental

No. of Blades 4 (metal) (D“fhlbﬁf‘!]i
Dias 12'-0" ,
Hub Mark SKP g%ﬁ;ﬁ e s i e |
Hlade Mark SKP 6454 7-124-1 r LN
Hub Serial No. 4A/50822 1.27%21 :
Blade Scrial Noss 1 CN 47 CN 45,

2 CN 48 aN 52

2 CN 49 . CN. 54

4 CN 54 - AL "GN 56
Fine Pitch Setting 240 21,0
Coarse Pitch Setting 65° 659

3¢3 Adrfreme Limitations (from Form 1187).

Dive 360 mepehs 4S.T.%
Flaps down 150, W n
Undercarriage down 180, " L

® The reduction from the standard figure is duc to the extended wing
tips fitted and the consequent reduction in reserve factor to 53

Maximum permissible all-up weight = 17,395 1bs
Renge of C.G» movement Forward AlE
U/c dowm

2,35" af't of datum 7.7" aft of datum
(14,839 1b. )

Jely ILoading, The aircraft was flown at an all-up weight of 17,465 1lbs with

the centre of gravity at 7.0 ins. aft of datum, undercarriage down, this condition
corresponding to the full operational load.

L Tests made,

These were of a very brief nature and consisted of two full throttle
climbs to ceiling at the estimated best climbing speeds, level spceds and position
error measurementss Some cooling figures on the climb were obteined, but, as the
thermostats were not removed and calibration of the electrical oil and coolant
thermometers in the working renge gave correctiens up to as much as 15°C, the
results quoted in the report should not be relied upon to give anything more than
an approximate indication of the temperatures likely to be obtaineds

Some brief handling tests were included in the programme,
5s»  Resulta of tests,

The quantitative results are given in Tables I = III and Figse 4 = 9

and have been reduced by the methods given in Report No. A & faE.E/Res/170 in-
corporating A & AE.E. Memo, dated 27.8.42s

Je1 Foerformances The speeds above 34,000 ft. are not considered to be as
reliable as the others owing to the paucity of obscrvations. On the ceiling climbs
it was found that a certain increase in performance could be obtained by olosing
the fleps but at the expense of a fairly sharp rise in engine tomperatures. It 1s

oxpocted, however, that if this expedient were adopted carefully approximately
elght hundred feet could be gainsd.

/52

tighte



- -l -

/ B2 ration of the asure cabins The cebin height and differantial -
 ais PH Tlottod in Figs] and it will be scen that the maximum difference of | /¢ |
2 1b/sqe ine wes reached at 34,000.ft., thereafter decreasing to sbout 1§ lb/sgeine
ot the top of the olimbe This deficicncy may be dus to excessive leakage from the |
cabin outstripping the supercharger capacity and in this connection the direct '
rision penels may have been a source of leakage as thoy did not fit absolutely |

tighte |

Oreclimb was made without the cabin pressurc and it was noticed that the
pressure werning light did not operate.

The degree of internal cabin lairg which occurred with the air tempera-
ture oxpericnced (=53°C above 40,000 ft.) was camparatively slight, being chiefly
ponfined to the single layer portions of the canopy though some 20 of the erea of
the double screens were affeoted, mostly along the edges. During descent theo ice
thickened but could be easily wiped off all surfacos by means of a glycol soaked

rage

The cabin was comfortably warm with the heating lever in the "Cold ,&:Lr“
positions .

503 General handling, The following arec thc principal pointa noted i=

Stalling speeds: Flaps end undercarriege Up, radiator flaps closed,
117 = 119 MepPahla Te S5

Flape end undercarriasge Dovm, radiator flaps open,
59 m-p.hn Ts dia Se

531 Stalling characteristics, flaps and underearriage UPs 48 the speed
is reduced, the ailerons become almost ineffective at 142 Mepeha I.feSe and at
sbout 126 mapehs some vibration begins, the aircraft becoming laterally unstable
at 121 mepehy et this speed the rate of descont suddenly increases. The complese
stzll ccours et between 117 and 119 mepehe with g fairly heavy force exerted on
the control column which is sbout 1 back from neutral. At the stall the nose drops
gently but without eny tendency to drop a wing, and in this condition the control
column cen be brought right back with the result that the aircraf't goes into a
stalled glide, the A.S.I. fluchusting quickly botween 90 and 130 maDshs

There is much tail buffeting and considerablc force is required to keep
the control column right back, but, theore is no tendency to spins

Recovery is immediate on allowing the control colum to move forward to
neutrals

5,32 Stallingcharacteristics, flaps and undercarriage DOWN. On reducing
the speed the erons become rather ineffcctive below 111 mepehsj o slight ten-
dency to drop the wight wing occurs at 109 mepshe but this may be corrected by
using sbout ¥ sileron.

The-beginning of the stalled statc occurs at 109 Mepsha with considerable
tail buffeting end a slight lateral rocking motion. 4t 99 mep.hs the aircraft is
completcly stalled and a fairly heavy load must be applied to the control column
which is about ¥ back fram nesutral,

On bringing the control colum right back the aircraft falls into a
stelled glide a state which is accompanied by much tail and fuselage buffeting end
with the A S.L. fluctusting repidly betwoen 60 and 110 mepehs The nose rises and
falls fairly sharply and tho force necessery on the control colum varics appre-
ciably but on the average is very heavys

There is no tendency to spin and rccovery is immediate on ellowing the
control colum to move forwerd to neutral

. In general the stelling choracteristics arc similar to those of other
Mosquito airoraft though exact comperison of the speeds is difficult owing to the
rather doubtful value of thc "position error" at low airspeeds.

5433 Mimocllansouss On take-off there is a slight, casily corrected
tendency to swing to port, The propellers tend tu overspecd slightly (by an
smount not exceeding 50 repsms ),

/During
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During the climb the eircraft will mt_rﬁ:ﬁi_ﬂuﬂ?c trimmeq
condition which becomes markedly worsc at very hig .

in level, diving, or gliding f1light the aircraft can be trimmed i .
hards and feet off quite easilys :

There is adegquate rangc. of all trimmer movements for all conditions of
f1ight, including diving up to 340 MaPolls Jfie S Lo

Except for a slight stiffening apparcnt in the ailerons at height, the
controls and trimmers remain free at all timoss The response of the propellers
to change in constant specd coutrol setting is completely satisfactory even after
sbout = hour above 40,000 ft,

Ee Conclusions,

6s1 The service ceiling of this aircraft at full load is approximat '_
43,000 ft; another 800 foet could probably be gained by careful mﬂpl% on of
the rediator flaps. y

6+2 The 0il cooling appears adequate for tropical summer conditiofs but the
radiators appear to be 5% outside limitations for temperate am%mnﬂiﬂm.
Should accurate cooling figures be required from this type of aircraf't, more re-
liable thermometers must be installed, e ¥

6s3 The cabin pressuring system worked satisfactorily but the maximum
differential pressurc was 1 1b/sq-.in. at 34,000 ft.,, a fact which indicates X~
cessive leakage from the cebin,

6ol The handling qualities are satisfactory and the controls and trimmers
ere free at all heights; +the extent of cabin misting experienced was small and
not likely to cause trouble.

TABLE I

Full throttle climb
Weight 17,465 1be
Radiator flaps fully open

{ Rate of | ‘Time to | Boost s/C
Height | Climb (| height | A4S I, | 1b/in2 | RPOML| Gear
fts ftfm_]}- mins, ﬂh]}nhn \Port| 5tbdas =
0 2955 0 170" [12.2[12,0 | 2850 | L &
4,000 2980 g
8,000 2965 2,7
12,000 2950 L4eO
®4,000 | 2940 bo 7
16,000 2650 Saly 0.8/ 10,2
18,000 2360 By2 7:8| 8,2
1, 20,000 2060 | 7.1 ! 6:0| 643 WV
. |.20,500 {2000,2220 | Tl \/ 5¢6] 549 1,98
~. 22,000 2230 841 167 [12,2/12,0 |
24,000 | 2245 | g0 165
26,000 2255 | 9.8 162 J, J/
¥26,500 2260 1001 161 11s8[12.0
%’% 1503.950 10.8 160 | 10.1(1049 W
’ 1980 | 11.9 155 9.9/1045 | 3000
32,000 | 1670 13,0 | 152 | 80| 8.5

34,000 1360 1he 3 150 Eel| 6a7
36,000 1050 1640 147 bel| 4.9

38,000 790 18,1 145 2oly| e
;0,000 500 212 142 0.9| 1.6
41,000 370 | 234 140 O] 0.7
42,000 230 | 26.8 138 | =1e0| 0,0 : |
43,000 100 | 32,7 | 136 _I=1.5!-0.8 W y

M Full throttle heights

Service ceiling 43,000 ft.

Absolute M 53,500 f'ty )
Greatest height reached 43,000 r't. (radiator fla n
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TABLE ITI (cont.)

011 Inlct Temps °C [ Coolant "In' %o Rade | Radiator SUitability
Feigh® AT T P Eark Stbd. | Port °C | Stbds °C Port Stba.
; =5 1eg o | 97 Qx| 1407
=36 73 failed 10 9 1e 1407
22,000 | =3 B3Ls ; 0u93¢ | 04968
_— 3 o 100 97 1e0Lx 1407x
24,000 | =39 i 0ehd | 0s968
60
1 | 100 97 105x 1.07x
25,000 | =42 i, _ 0s954 | 0.97¢
%0 1
i 5 100 97 1,06x 14 07x
28,000 | =b5% g2§ 0a964 | 0s988
60
i 100 | 100 1s06x | 1406x
30,000 | =493 gg :. 0s 964 0.964
) .
. 1 100 100 : 1:07x 107x
32,000 | =51% E | 0s97¢ | 0e976
bl
% 100 | 102 1e07x | 1s07x
314,000 5k gt j 0s 998 0.97¢8
6b
4 0z 14 106z 1o 0lx
36,000 | =55 gg'e; ! & 14004 0.97¢
38,000 | =54 - 7 = ° ¥
69 f 107 412 1+ 03x 10 00x
40,000 | =53 %3;3 1,028 | 0.99¢
5 :
- 107 | 112 1003 14 00x
42,000 53 S’éﬁ | W 14 0L 1,024

x = Temperafe summer ponditiona to ATML L9
# = Tropical summer conditiens to ADM 451

Oirculation List

Cs R Iu

HAs Do By Dy Ea 20
Ds Co Ra Du Dy As Dy Ra Dy Ee i
Da G Au P ADRDI.{1 (2 copies 1 for
0. Tu D As Do Dy fu Mo 4 action)
D D T Da ALP.EE
Tu OuHa F.D.Inst.2
Dy Do Ba De A B, D Inste7
D. DR L. T : Re Delave
ADiRaDu Tu 1 T.F. 2,
DRy A B (4 copies) Cu I. Acoidents
Re DuTs 30 Chief Overseer
D.E.D. FaD.T. 5 EE copies)
As DuBoDuEx 16 R.T.P.2, (6 copies +1)

RT. 0. de Havilland (3 copies)
R.T.0s Rolls-Royoe, Lerby (L copies)

R.T.0. Rolls-Royce, Hucimall (2 copies)
»/f,ﬁ-@w. ;TCVQWV‘/
_—

Chief Technical Officer. Air Commbdore,

Commanding A.&.AL.L.,
Royal Air Porce.
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TABLE 11

Full throttle level speeds

M. 3000 Rediator flaps closed

RuPs
orrections Bmai:z
[;eight TodeSe |AS L E.E. Gol| 1b/in® | 8/C
Tt mph mph mph mph | Port Stbds | gear
0 320 T2 8 0 | 1540 1540 | M. S,
4,000 | 338 311 #S |-
8,000 | 357 310 B8 | =2
12,000 | 376 309 +8 -3z
*16,500 | 397 305 #8 | =5 | 1heb
18,000 | 395 296 +7x |- 1364 137
20,000 | 392 | 285 |47 | ~5% | 1140 1145
22,000 | 386 271 +E':‘E =57 Bs9 9.5 \%
24,000 | 378 | 257 |46 |5 | 6eD 7u5 |
22,000 [ 384 | 270 [ 46% [ =57 | 1542 152 | Fede
2,000 | 393 268 +6% | -6 15¢2 1542
26,000 | 401 265 +6 | 152 1542
%27,800 | 1,08 260 5 | <7 | 1446 152
30,000 | LO1 247 +5% | =7 12.0 12,6
36,000 | 57, | 206 |4 | 5% | 5.3 5.9 |. [&
40,000 | 347 | A7 |42 | Sz | 1.6 2.9 K3/ |

* Full throttle heights,

TABLE IIT

Cooling climb

Radiator flaps fully open
For details of A.8.L. time, eto. on climb see Table Is

&3 approximate only.

For the reasons given in parae L the cooling results

are to be regarded

(ii1) The temperatures given apply to only one of the two climbs made, but

conts J

_ there was little differenne between the observations.
fleight | Air Temps | 011 inlet tempsOC | Coolant "In' to Had. Radiator Suitebility |
fie °c Port Stbds | Port % | Stbd, 9 _Fort Stbds
60 Gauge
2,000 | +5 72 failed 98 90 1s10x 1420x
822¢ 0.968 12034
60
4,000 | 4+ 4 72% 100 92 1s10x 1+16x
Bzg 0934 1.01¢
0
$,000 | =3 125 100 92 1607 | 1415z
ggjﬁ 0. 93¢ 1.01¢
8,000 | ‘=8 73x 100 87 1205x 1.09x '
10,000 =12} 73 100 98 1405x 1407
0
12,000 | -7 T4 x 100 97 1s05x 1.07x
R gg 4 0. 934 s 9hsd
14,000 | 22 75 x 100 99 1e Ol 1e05x
gg g 0,914 | 0.926
16,000 | -27 753 102 100 1.00x 1s02x
g a?‘x 0e 914 0.934
0
18,000 | =324 = 102 100 1400 1402x
87 4 0.894 | 0894
60
20,000 | w35% 76 x 102 100 1e01x 1«02x
— 86 ¢ Mt 0,896 | 0.926
/Table IIX
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