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e effect on level spesed of the HpS Mk, III
blister and the position error of a static
vent with the blister fitted.

77th do, PB, 995 = Position error trials and determination of
specifio air range with a 22,000 lb. qu.b
fitted.

78th do. JB.127 - Modified Dowty oil-compression shock absoz'ber
in tail wheel strut.

79th do. W.4.963 - Dowty oil-compression shock absorber in tail
wheel strut.

80th do, PB, 995 = Briof handling trials with & 22 OOO 1b, IP
bomb installed in an alrcraf‘b hav:.ng; a dorsal
turrct, Loy

SUImary.

Performance trials have been made at weightsaup™o 72,000 1b, The results are
as follows :=

Pogition orror correction. .The P.E.C, a.t $5,000 1b, varies fram O mph at 120
mph AST to -4 mph at 280 mph ASI,

Climb, From a take-off weight of ?0,0‘OO 1b,

" 1CAN .0 /%7 Tropical Suimier
Max,.rate of climb| At fﬁll ‘l':hrottle Max,rate of climb{At full throttle
£t/min, i elhtl Bty £t /min, height, ft,
590 @ 10,300 370 8,800

370 i E 16, 200 170 . 14,700

| ICAN |[Tropical Summe
{20,100 15,700

Service Ceiling,f't,

Time to S.C.,mins. 54 61
eds (66,500 1b.)
S ! ; 20, mph TAS at 16,600 ft. (ICAN)
Maximum cruising speed in FS gear 5235 mph TAS at 15,100 £, (tropical Siion)

Cruising coiling(based on 162 mph EAS) 213’388 24 éigog)c&l b
’ ’ e

Specific air range. The optimum specific air range at 15,000 ft, at 66,500 1b,

is as follows :~-
rls gear| 1,07 ampg ICAN !
1,01 ampg ICAN
FS gearEO_ o5 i :

T%gg—off and landing, Under ICAN conditions the mean distances were as
follows:=-

=

Take-off at 72,000 1b,, 1080 yds. (Ground run,using +18 1b/sq.
' 20° flap)

| 10,3000 rpm,
Landing at 60,000 1b,, 1070 yds. (using full flap)

£T% ia..s
Courtesy of Neil Stirling
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It is estimated that correction ‘ :
these distances by aboub 255 f={r#bical swmer oonditions would increase

. Introduction.

_Tests have been made to assess the performance of the Lancaster I
at a vake-off weight of 72,000 1b. This part of the Report gives the results of the
take-off, landing, climb and level speed, position error and specific oir range tests.
Cooling and handling tests were also made at this weight and are reported in other
parts of this Report. The climb, level specds, and specific air range tests were
made from a take-off weight of 70,000 lb., as these tests had been completed before
the request for these pesults at 72,000 1b, had been made, by RDL2(b). An estima=
tion of the change in performance to be expected at a take-off weight of 72,000 1bs
is given for the climb, level speed, and specific air range.

These results have been corrected to ICAN and tropical conditions as requested
by RDL2(b).

Same of the results have been previously reported in a letter to M.A.P.
(RDL2(b)), dated Morch 20th, 1945, -

2 Condition of aircraft relevant to tosts.

%

2s1 General, ’ :'if;

Wings. Snap head rivetting was used throughout exeept for the forward
portion which is flush rivetted, The finigh)was average for the
tYPe. .

Three pulsometer pump fairings were fit¢ed under cach wing
No barrage cutters

No de-icing equipment,

Cabin heating duct under each yingyleading edges

Fuselage Snap head rivetting throughout, finish average for type.
lavigation blister on Staxboard side only.
Decpened bamb-aimer's window (lod, 780)
Lstro-dome faired into ‘canopy
Strengthencd fabric‘Govered clovators (Mod,1131)
Marstrand twin,centact tail whecel tyre
Cebin hoating, duct%on starboard side of fuselage at wing root.
Cabin air extractors cach side of nose
HoS Mk, 1T blister

Aymemont. FN,5 ndsc )turret, with 2 x ,303" guns
FNS508dorsal turret, with 2 x 303" guns
FNa120 %ail turret, with 4 x ,503" guns,

A (>

W/T acrials\f/T from cabin to both fins
\ & IFF acrials from rcar fuselagc to fins
_Agiigmg * IFP strut aerial below rear fuselage
A %  BA aerial, port side rear fuselage
2 whip acrials,

2,2 FEnpincs., Four lerlin 2 power units wore fitteds The numbers of the
engines were :-

Enginc|Firm's No, | A.M, No,
PO 202009 508892
PI | 202155 508965
SI 202203 508989
A 80 201995 50888

The reduction gear was 0.2«

The relevant engine limitations for the Merlin 24 at the time of tests were :-

g / Boost
Condition RoM| 1b/sa, ing
Take-off(5 min,or 1000 ft)| 3000 +18
Climb 2850[ + 9
Cruisi 26501 + 7
combatn%;_mins.) 5000 +18 /The..,




) + 3

The aireraft was fitted with ice guards on the air intakes, and multi-
A ejector exhausts with plain shrouds,

2.3 Propellers, Hamilton constant speed fully feathering propellers, type
A5/159 (pf:fidle—blade) with a diameter of 13 ft,, wero fitted to all cngines,

2o4 “ASI systaem, = All speeds quoted refer to the pilot's ASI, the pitot side
of which was connectod to the Mk,VIII head on the side of the fuselage (lfod.883)
and the static side to the port static vent, The static vents were in the
Standard positions for the case when no HpS blister is fitted (Mods 1157 not in-
corporated), and details of thesc are shown in Fig.d «y details of the pressure
head are given in Fig.2.

25 Loading, The tests were made at the following loadings :-

Position orror: Take-off weight 55,000 1b,, cege 49.2" aft of datum
Measured take-offs : Weight 72,000 1b,, c.gs 60,0" aft of datum
lMeasured landings: Weight 60,000 1bs, Cegs 53.4" aftof datum
Other tests: Take-of f weight 70,000 1b,, Cege 605" datum

The normal c.g, range is fram 41.,0" to 60,6", aft of datum po@

3 Results, @ e

The reduction of the climb and level speed results t and tropical :
Suner standerd conditions and the correction of the 1 ceds to a mean weight
of 66,500 1b, (95% of 70,000 1b,), have been made by 3thod of Report No.
A& A E,E,/Res/170 using supercharger constant C = The tropical summer

velues listed in the specific air range resul e been corrected by the
methods recammended in A.&.A.E.E./Res/215, -

3«1 Position error correction.. The error correction of the port
static vent was measured by the aneroid meﬁ The results are given in Fig.J.

and show that the P.E.C, at 55,000 1b, ,-‘-' fran zero at 120 mph ASI to =47 mph
at 280 mph ASI. The pitot position errerwhas been assumed to be the same as
of Lancaster I W,4963, which had asgifi installation fitted, and was reported in
the 61st part of A.&.A.E,E, /766, T S BN

3.2 QClimb, Four ceili s were made under maximum climbing power with

radiator flaps open, at a sp 165 mph ASI with a reduction of 2 mph per
thousand feet above 16,000 his speed had not been checked by partial climbs
but was estimated to be” est climbing speed at the weight.,

sule failed to function correctly during the climb and
low the maximuu permitted, The measured rates of climb
this ‘d@ﬁ.oig’nsy in boost,

The boost contk
the boost pressurtyy
have been corrgcted fo

& take~off weight of 70,000 1b, are given in Teble I and Fig.
BRLow =i |

—_ICAN. 6 it Tropical Summer
imb|At full throttle|Rate of climb|At full Lhrobilc

height, ft. ft. /min, height, ft.
10, 300 370 £ 8,800
16,200 170 14, 700
i ICAN | Tropical Sumaen
 [Service Ociling ,ft, [20,100 15, 700
: to S, 0, ,mins, 51 61

m’b perfo @ 18 obtained by changing to FS gear when the boost
fallen to g 1b/sq.in,.

Poase in the take-off weight fram 70,000 1b, to 72,000 1b, would reduce
of elimb by about 60 ft/min. and reduce the service ceiling by about
both ICAN end tropical swmer conditions,



wlim

3¢5 Level speeds, Level speeds were measured at.meximum cruising power with
radiator flaps closed, in FS gear only to determine the cruising ceiling (based on |
162 mph EAS). .

The results are given in Table II and Fig,5 and are summarised below :=

o = — =T TCAN Tropical summer s
«CIMULSL sSpee .

M”throttle e Fsagei‘; 2), mph TAS at 16,600 ft.|235 mph TAS at 15,100 £ts

Cruising ceiling A 19,900 ft, 17,000 ft,

An increase in the weight to 68,500 1b, (95% of 72,000 1b,) would decrease the
cruising speeds by about ? mph and reduce the cruising ceilings by about 600 fte

3.4 Specific air range at 15,000 ft, The results of speed measurements at
various engine power conditions have been used in conjunction with fuel consumption
results on Lancaster I JB.127 (54th part of this Report) to assess the specific
air range (Table IIT and Fig.6).

The optimum values at a weight of 66,500 lb, and with the radiator flap closed,

arp as fallows :- {i‘@
o Y v""’?%

S/c Boost, | AST | TAS

ear| REM |1b/in“|mph jmph
MS 12500 | 2.4 [170}209
FS | 2350 L6 [170]214
Tropicall FS [ 2400 | L1

0 ]
1554 201
| Summer | FS [20501 ko7 1631209 L0

# This speed is below the minimum for qanfoﬁ;%ontimma cruising (160

mph ASI). '\ ;
ot _ : )
15,000 ft, is above the Service ce;‘.liﬁ@ gear under tropical summer

standard conditions,
(/

In each case the optimum specific @irwrange is obtained by using the maximm
boost obtainable and reducing rpm Q’ e ASI reaches the value quoted.

An increase in the weight t%

ICAN

OOb. (95% of :22,000 1b. ) would decrease

the specific air range by abou t would not appreciably change the optimum ASI.

3.5 Take-off and
72,000 1b, from'a runway

The ground runs of three take-offs at a weight of
noted by cbservers stationed beside the runway, The
ground runs of four 1 at a weight of approximately 60,000 1b., were measured
in the same way. ts, which have been correctud to ICAN standard, ssa level
conditions with 'e\(' d are given in Table IV and V, and are summarised below :

1080 yds,

liean t ground run (using 18 1b/sq.in, boost, 3000 rpm, 20° flap)
1070 yds.

ground run (using full flap)

i u

bances would be increased by approximately 25% under tropical summer

standard conditions,
Circulation liaSt, /Teble I,
: C.RIDO .Ao-uol{oD-b'o-lo
DT D, LeDeR.D. E, 2,
e DD, T, D, R,D.E./T.R,
- D.OsR. 4.D.R.D.D.2, 2 caopies (1 for action)
D.D.Rl DCAI .'.A\.- F- Eq Ec
© DsDeRe D, Ty T2,
" A.D.R.D.T.1, Chief Overseer
B0 88 (T.R, ) : C.I. locidents
D.DvoPogo Reba T f..CCid\'J]l'tE
DiR.A.E, 6 copics D.P. L.
D v, Do 0,C. Handling Squadron
ReDeTs3e R.T.P, (TIB) 6 copies + 1
D.D.E.D, R.TePe2.24 50 copice
DD EABR.D.E. R.T.0.» A.V. Roe 3 copics
DoD, (E)R.Ds Es R.T,0. Rolls Roycc, Derby A4 capies

CoTylie/DeLeDs R.T.0. Rolls Royce, Hucknall 2 copies
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| TABLE I,
: Climb performance corrected to TGAN and tropical summer conditions,
Take~off weight - 70,000 1b,
Radiator flaps fully open,

7 Time in|Time in Rate of Rate of Boost_| DBoost S/c |S/c
Height mins, | ming;’climb £t/min, [climb ft/mins|ASI 1b/in?| 1b/in2 gear| gear
in: 46 ICAN |Tropical ICAN Tropical mph| ICAN |Tropical| REM EQ&E_IEEEA
2000 T R R 590 370 165 +9 +9  |2850| MS | MS
4000 6,8 | 10.8 ‘

6000 10.1 | 16,2 ,

8000 1oeh 21,6

88008 & il ol 0 \'/ Q’

10000 D e e . 270 X +8,0

103003 1745 & W - -

113004 - 34,0 170 - +6.8 FS
12000 | 20.9 | 37.8 40 $7.5.] 550 b
130008 | 23.3 - 370 +6,6 FS
14000 | 26,0 | 49.6 i +9.0 \L
14.700% - 54,0 i
£ L el .

Site . s 8.0 ’ !

162008 32,0 - Y | - \/ : o
;8000 37.8 - 250 - 1611 +7.5 @ g
0000 193 - 140 - 1 +6,1 Q) ' /
20100 51,0 - 100 - 57 +6. = v \/ "\[-i

® Full throttle height,

Level speed performance corrected to ICA

TABLE II,

Corrected to 66,500 1b, ,i.chy 495

Rediator

flaps

tropical summer 6

tropical

}-;Radiator flaps

TABLE III.

15,000 ft.

el consumption tests
summer conditions and mean weight of 66,500 1b,

closed, Cold air intakcs,

b ok A e S
ondld blions it T e

" to LCAN conditions Corrected to trop, Sunmer conditions
” Total Specific Total Specifio
fuel flow air Boost | AST |TAS| fuel flow air
galls/hr, | range 1b/in? mph%mph_galls/hr. range
175 1,03
189 1.07 Will not operate at this height
203 1,07 below 2650 rpm in FS gear
150 196 0,95 | 2400 w4t | 1554201 211 0.95
1701 214 - 212 1401 1 2450] 4.7 | 160[{209] 222 04 9L
187| 231 23, 0,99 (2550 +6.1 | 175]227 L3 0.935
197] 243| . 256 0.95 2650 +7.4 | 185]239 268 04895
205 255 282 '3.91 i 25 iy - i | - -

8 speced is less

than the m nimum speed for comfoptablo continuous cruising,
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\ ‘ E4t 8
Take=~off xuns,
3000 rpm,+18 1b/sq,in, boost,
20° ﬁapc vl
AST at ICAN Wind Take-off run | Take-aff run COIT
Run| take-off| Time inf height on | speed|Temp,| under conditions |to IC.N cond ™ A |
M‘ (mph) secs. | ground,ft mph | 9C | of test, yards. |zero fly JUSe
1 115 28 -210 i TR (Y -1 902 ' ‘
2 120 30 +165 AR [ [ 1060
U120 20’ +339 4eb | +18 1038
| AST a% Time tof ICAN
Run| touch dowm|stop in| height on
|No, mph secs | ground, f't,
1 100 Ll =210
2 96 48 +520
3 95 42 +339
4 90 45 +
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UNDER IK.AN CONDITIONS
UNDER. TROPICAL SUMMER CONDITIONS

MEASURED CLIMB (CORRECTED 10 1.C AN CONDITION )

TAKE OFF WEIGHT ~ TO000 ID, RADIATOR FLAPS OPEN 2850RPM 4 D LB/SQ

Fig 1

18

N

e e

A

R

N

14

L e i ey o

Fe
iy

AN ‘“-?}M
4

A :

Y B R

1, 3-‘--_..-_4 ¥
e 1?;."‘

RFORMAN

.'!:
3
g
e
Ja
kA

|
|

50

}

1

1
g
4
|

+6

t8

+0

BOOST ~ LB /8Q N

CE



FIG.2. |

CORRECTED TO A WEIGHT OF 66,500 LB
2650 RP.M,

RADIATOR FLAPS CLOSED
CRUISING THRESHOLD BASED ON 162 MPH-EAS.

UNDER 1.CAN. CONDITIONS
i UNDER TROPICAL CONDITIONS

o]

10
BOOST ~ LB/SQ.IN
200 220 240 260 280

TAS. ~MP.H.

f
CV.N° BIT2 || 81" PARTFREPORTNCA¢AE.E /766 | LANCASTERIPD435| TR BM[CH, Mlasli - |APR  ad. & ForSorP |éizwi

LEVEL SPEED PERFORMANCE
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SPECIFIC AIR RANGE ~ a.m.p.q.

Fie. bt

M.5. AND F.5. GEAR, UNDER I.CAN. CONDITIONS,
AND FS5. GEAR UNDER TROPICAL CONDITIONS .

15,000 FT.
CORRECTED TO A WEIGHT OF 66,5001b
RADIATOR FLAPS CLOSED, COLD AIR INTAKES.

FULL THROTTLE.

|4
e S £ | CONDITIONS
2 S AL
Qv S0 R
Ml 2y
NY o Q 0
o, )
il o
_ ey £ |§ [T~TROPICAL
T | S CONDITIONS
w120 140 160 180 200 220
AS.|L ~ mp.h.

[CURVE N° 8173 [[ 81 PART OF REPORT N° A.€EAE E[766 [LANCASTER I PD 435 [TR (M P |DATE 6.745 | CH_

SPECIFIC AIR RANGE.
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