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Surmary,

Ovorload trials have been mado, in India, on a Lancastor fittod with o saddle
tank, to determinc the practicability of operating the Lancaster et o woight of
72,000 1b, in conditions of high air tomperature, and to establish a flying .
tochnique to enable 2ir crews operating in the Far East Wer to obtain maximum rangs

The tests whow that it is practical to operate the Lancaster ot a weight of
72,000 1b, in conditions of high air temperatures A tochnique to obtain makimum
range is suggested and range flights made adopting the method showed that with
34154 gallons and 6,000 1b, of bambs the maxirmm s8till air range is 3,470 statute
milos or 3,010 nautical milaes,

The cooling affordod by the MU. type power plants is adequate now that a
concession to raisc the moximun oil inlet to engine tomperaturc to 95°C for one
hours duration on climb has been given.

The aircraft can be pulled off in 1,050 yds, at 72,000 lb,, but %%tama
using a more normal Squadron technique for take-off iz 1,450 yds, 0

1, = Introduotion. i @ °

1.1 Gencral, Performance and cooling trials have be gﬁe, in India, to
dotermine the practicability of cperating the Lancaster overload welght of
72,000 1b, in conditions o% i k% ir temperature, and % ablish a flying
technique to cnable air crc»gg#%n For East Var & n maximum rango.

Loncaster I HK.541, which was fitted with MaC. ¢ power plants, and had
boen undergoing Service trials in Bamber Copm salected for this works :
The aircraft was fitted with a "mock-up! of opoged saddle tank and the povor
plants were fully tropicalised prior to thﬁ encement of the trials. .

i |

Tio aireraft was tested by an A, I toom with the co-operation of No,

4577 (SD) Flight at Mauripur (Sind) T |
142 Short history of trialss “ghis Report is concorned mainly with the e

performance characteristics of f‘ja but this short history is imludﬂa. :
for gomeral information, andeim particular to clarifly the position as rogards
the cil and coolant ten%pei s recordad for the starboacd outer engines

No serious maint PR difficultios were éxporicnced, and reports have been
rendered to D.D.S by the D.S.M. staff present during the trials,

rith%instructions before departurc, the twin contact tall wheol
; cvery ten landings, although no signs of approaching failure
were apparént, 70 vwheels wore brought back to U.K. for inspcction, At no time
vas shirmy, Gxperienced during taxying and take-off evon at the full load of
72,000 ’\ but on occasions shirmy developed during the landing run, more

[y on rough runvays.

-'aﬁticﬂ;paﬂb'qd,gﬁvetg.Mrg faund to be shearing on the urder surface nmain-
¢ skin to spary The holes werc tapped and 2 B,A, scrows fittod, ‘

>t8 were found to be unsatisfactory, and during the progress of
}d wopairs had to bo made by welding.

d outer cnging. During transit fram U.K. to India, this ongine

" docreasing oil pressure, and the oil and coolant tomporatures

an on the other threc enginos. No readily apparent reason for this
ainod, Since therc was no indication of loss of power, and time
fore the anticipated breaking up of good flying woathcr conditions,
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Howover, on 218t liay, the oil prossure had dropped to 42 1b/sg.in. and since
by that tine a sparc pover plant had arrived fron U.K., it was decided to change
the power plants,

During the noxt flight the new ongine showed the senc characteristics but
not 5o marked. Tho thrustat valve was suspected and changed but without succosse

On lay 28th, it was discovercd that the radiator flap control rods were
shortor, and the radiator duct oxit arca 11% less on this ongino than on the others.
Apparently, the control rods for o tanperate power plant werc fitted to this
tropical power plont in crror, This was rcotificd and at the same time the thrustat
valves of the starboard engines interchanged, The starboard cutor engine was now
satisfactory, but purt of the trouble had now been transferred to the starboard
inncr engine shawing the thrustat velve to be defective, This thrustot valwve was
despatched to Mossrs. Rolls Royce for inspoction.

The rccords for the starboard cuter cngine arc not therefore r %ﬁ ative,

until the last local teat flight and for the two range flights on 3rd and 5the
2, Qondition of aircraft rolcvant to tests. @ ; ‘
2.1 Bxtornal foaturcs, Tho nircraft vas a standard l@mtion Lancastor I
oxcept for the follawing details:- i (b'
No dorsal turrct fitted,position blanked Tovel with fusclage,

Cabin canopy raacved, : y 2

"Mock-up" of proposed saddle tank fit cnding from the cabin to
forward of the dorsal turret polition

Astro-dano fitted in roof irmodiateél¥ aft of the pilot's scate

Tropicalised 14,C. type power pls % ttod with secondary surface Serck
coolers.

4 Fishtail ejoctor exhausts cleanors and ice-guards,
Metal clevatews (Mod,1104)%
Lincoln typc undercarri _,,__;"‘é“ :

The following points wer noted =
FN,5 nose turme no guns fitted. : i
i incoyporating "Gronsdon Lodge! clear vigsion opening,
with ngl gdns, #itted, g - _
o henispherical transparont bambeaimer's cupbla (Mod, 780)
frin conbact tailvieel.
5 from masts, beside the astro-deame, to fins,
Jrial under rear fuselago,
& acrial fairing at port wing root,
co and IFR strut acrials fitted,
in dipcle aerials on fins,
Three pulsaacter pump fairings under cach wing,.
Flush rivetting throughcut, The finish was average for the type,

~ Standard four view photographs of a sinmilar aireraft arc given in Wig,22 and
- photographs of tho 14,0, type power plants arc given in Figs.23 and 2,

ropellers, Homilton 3-blade constant specd, fully feathering propellers,
O with o disneter of 13 ft., wore fituod to all engines, The numbers of

:1lors fittod were :=

5 -‘2-?.@_, ;

PO Ko 105520
Pl 1. 115131
ST NK, 104,685
S0 NIC, 121450

RS FiHo piltch sotting vas 26°, Rango of blado anglo available was 260 - 91°

/243



-5

2.3 Engine installabion. lMerlin 24 engines were fitted in fully tropicalised
MC. type power vlants, The M. C. type power plant differs from the M.A. type

normally fitted to Lancasters in this comntry) in various details including the

The overall size of the M. G type power plant is increased due to the larger
frontal area of the radiator and the consequent bulging of the.front and side
panels (as can be discerned in Fig,23),

Four fishtail type capacity manifold exhaust system, in lieu of mult:\.-
ejector manifolds, with exhaust flame damping ducts.

The coolers have been arranged in series, the radiator consisting of three
rows and the oil cooler of one row (see F:.g.214.). The cooler 1nsta.lla.t10
increased frontal area of approximately 36%  Details are as follcws

Coolant radiators: Serck threc row Drawing No, W3
Oil coclers : Serck one row Drawing Nc.WS.

2
Frontal area of radiator block: 3.. s_}qag)
Radiator exit duot area (sq.ft,) __

of

PO | PT J ST
Flap open 2.59 |2, 6&12 50
Flap closed| 1.8511, 89 1.80

# Prior to fitting the tropical type '_: . htrol rods on the 29th May, the
areas werc (a) flap open 2.36 sq.ft., (b) KP};: osed, 1,59 sq.ft

No thermostats ierc Titted in the c%ﬁn’c system, The thermostatic sta:!,toheh ;

werc presct at 115°C. i

of 55~75°C were fitted through wu.ll be noted that with the normal tempera-~
ture rise of 209C across the all the oil will bs passing through the cooler,
provided the obscrved oil ‘i perature is above 55°C,

R
The engine mmLcrs;r%.

The thrustat valves in the 02 (type FBZ/A/266) with a working re.;_ag_e_ '

A.M, Noo
510310

5104151
510005 =
510182
578876

The starboard ou‘ber power plant was changed a.fter the scoond test flight at
Maurl.;guz’, (; Cay between 21st -23rd Ma:,r), due to the oll pressure having decreased
y m:!:h time to approximatoly 42 1b/sq.in,

a.lces were fitted with cleancr elements, The air cleaners
in flight (photographs of this type of cleaner arc given in
thiz Report).

tior fitted to the Merlin 2. is an SU typo’ AVLL0/218 (fully
control). The enrichment needle, type (CE, i;_#) has a projection
49 1b/sq.in, boost. The altitudo ncedle PA.o) has a projection
a.‘h standard atmospheric pressurc.

/2.4
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2.4 Engino limitations, Subsoquont to the trials, the enginc limitations
agreed®for Lancaster with Merlin 2i. onginos for Tiger Farce opcrations are :=

| Boost |0L1 tamp, °C|Goolant temps C | !

Condition r | 1b/in” |enging ‘in' |Engine 'Out’
?{da:{inwn for take=off 3000 +18 | 15 (min) 60 (mins)
aximum for climb(one hour) [2850| + 9 95 125
Maximum for cruise 126501 + 7 90 115

0il pressurce: normal 45 to 80 1b/sq.in,, cmergency minimun: 30 1b/sqsine

These differ from tho standard Merlin 24 limitations by the following
coneessions :- ;

(i) An increase of 50 in the maximum cngine ‘'in' oil tcnmperat;}if@@ 4
hours duration on climb, o D A
(ii) An increase of 100 in the maximum onginc ‘out' ooolant temperature for
cruising flight,
2,5 Fuel taniagg, The airaraft had three fucl tanks_in each wing having
the following capacitiesg- o N

Noe4 (Inner) 580 gallons eta.:.':httr
lNoe2 (Centre) 383 ST e, "
Tlos3 * (Outeor) 114 LI A

Total: 2 x 1077 = 2_‘;54-;3&;_,131&5.
! )

The proposed saddle tank is to have a‘:ézipéﬁity of 1000 gallons, thus the total
capacity of an aircraft with the saddle bank fltted will be 315k gallons,

5.6 Airspecd system, All specds given in this Report refer o the pilot's
airspeed indicator, the pitot sidc 'ef which was connected to the pitot side of the
Mk VIITB head(positioncd to lods885)." The static souroe was the port static vent
in the standard position when po/HpS blistor is fivteds The position and setting
of the Nk.VIIIE head is givew inFig 1 and the position of the static vents in
:E‘ig- 2. s ll Ry ?, i

AL

T?g-"’%qgﬁ&cwing ‘loadings werc used during the series of tasts:=

2,7 Loading,

b

55,600-‘*&38\.. go 49,1 in, aft of the datum point (undercarriage down
l m n n n L1 " L
b,

CeZs 4246 ine

Cele Ly s n noon n n n n
¢ . .b. . CuRe 50.5 in. n n n n ] n n
..... ’50 lb., c.gl. 1'.9‘5 in, " non it " H n
69 600 1b. 5 Cale 1‘-9.5 ine " won n " " n
2’000 1o, A #9‘6 in, n W) h, n n " : n
.55’25_0 1b,, Cefe 4949 ina L non 1 " n "

: Loading (a) was used for position error trials and air thermameter calibrations
which were made bofore the aircraft left for India.

 Loading (f) was used for takc-off only, Timediataely r(xi‘tcr take-off 3,000 1b,
of bombs wore dropped, the loading then being the same as e)s

2,8 Instrumentation, The instruments used to record the oil and coolant
temperatures wore of the ratiometer typo, The fuel flows werc measured by Kent.

rate=of=flow type of flowmetars,

The air temperatures were measurcd by three thermameters (two mercury-in=
Stoel, and one balance bridge type) rounted on the nosa of the aircraft,

/3e
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Je  Tests mado,

L]

3.1 Position orror trials, The position arrors of tho port and starboard
static vonts woro measurcd in lovel flight by tho ancroid mothod over the speed
rango 14.2-255 mph AST prior to the aircraft lcaving for India, These trials
were rcpeated, whon the aireraft roturncd to the A.&.A.E.D.

3.2 Toke-off trials, The take-off distance to unstick, at cach of the
loadings (o) to (g), wms measurcd visually by obscrvers stationod at known
distances along the runway, .

i3 Two moethods were adopted foxt‘l)%ake—off (1) to pull tho aircraft off at the
lowest ‘ur tick' sp.cd campatible with aafety, ( "tail down" take-off,)(ii),
using a more normal sguadron method of flying tho aircraft off, (a oot
take-offy), i

A1l take-offs wore made using 3000 rpm, +18 1b/sq.ine booa«bgh flaps 200,

3«3 Climb porfommance, The clinb performance was
to (g) using 2650 ruri, and . +7 1b/sq.in. boost in MS ge
mph AST, cxcept for loadings (b) and (c¢) when the AST
rospactively, The climbs at loadings (c) and (d) wa 1cd i
naxitun climbing powor, and an ASI of 160 mph, flaps wo:

htﬁ'ﬂts. -
s furos werx

d initial ¢

Jul  Cooling trials, 0il and coolan
following conditions :-

(i) during taxying, run-up, take
(ii) During the climbs mentione
(111) , in lovel flight with vees

In general, the tests wer
a reduced power to give a sp
contimious cruising, o

g [ ]
_ Height] {Boost 8/Gyf
0(4 BT % FS

the following conditions :=

/Tablac,



eight | S/c |
1, | gear| Take-off loading| Giid or gnvel ope Rerarks, s
50,000 | FS c Envol opo
18,000 | FS d Invelope
15,000 | FS'| (b) (e) (a) Envelope and grid |Grid done at loading (b)
15,000 | MS i c Envel ope
10,000 | M8 | (b) (c) (e) (g) |Envolope and grid |Grids at loadings (b) (o)
8,000 | MS () Envelaope
5,000 MS!  (e) (g) | Envelope and grid ! Grid at loading (e)

Cold air intakes were used and radiator flaps were closed throughouts

3,6 Range flights, Two long rangc flights werc nade to simulatce a typical
bambing sortie for Tiger Force operations, The flights were nade adopting a
Procedure deternined by the results of the carlier tcsis, &

Le Results of tosts, d\'

The air temperatures encountorcd wors below the ’I‘roplz:;@?mr Standard of
Appendix 6 of AP.970, As an ocutoano of a discussion at B E.A, Hoadquartcrs,
it was decided to correcct the goncral performance rosul Wa standard of ICAN
+19°C, the mean of the prescnt tropical and tenperate s%ﬁ standard, sinece it
was considered that performance results corrected to tandard will be of more
value than if corrccted to the full tropical standagd +26°C,

Subsequent estinatod data (given in Appondik ‘%), obtainod frai the Adr
Ministry Mc,tccrcloglcal Office, show that jkhoe page of the maximun tenperatures
above 10,000 ft, in the arca ,f opcra.tLoIAN +19,9°C,

L

The climb and performance resulta cen correc‘ﬁod by the meothods of :
Report No, A.¢.4.E.B./Res/170, us:mg rcha.rger constant of C = 0,002, The
revised constants for the stan Qconﬂmptmn reduction nethod suggested

in Report No. A.&.A.E.E./Res/21 c'been incorporated,
The take-off and cooli ts have bheen corrccted to the full Troplaa.l
Surmer Standard and will t re cover the worst possible condition,

A1}

Since it is normel % ice in Bomber Cauizand to work in knots and nautical
miles, certain basic s%ﬂ have boon quoted in knots in brackets after the speeds
in miles per hour 1e.rly, distancos in nautical miles after the distances

in statuto m:l.loxr“

hel B or corfoction, The results of the position error test of
card static vents, arc given in Fige3. At a mean woight of
56,500 1b,\ the positicn error correction of the port static vent varics fram +2
peeds and +2,6 mph at 260 riph ASI, and docs not mect the roquircments
The position error corrcction of the starboard static vent vaties
from +2,8 mph at” 140 Lph AST to +1,0 uph at 260 iiph ASI, and satisfios the require-
.ments of ‘bhc»: m,m beu:fba:l.ght.

(2]
e
o=
L darh
o
o

3

tot arror correction was not mcasurcd and has been assumed to be the
& given in the 61st Part of this Report, with a siuilar head position,
tion orror correction (sun of port static vent and pitot corrections) is
Fis.ﬁ’-

»2 [Take-off trials, (For the full rcsults scc Tablc I and Fig,k) At a

Of 25000 1b, , the aircraft can be takon off in an unstick distance of

. E‘o achiove this distanco, the aircraft must bo "pulled off" at an ASI
”—10,5 #ph AST, (85-90). Using a rorc noral squadron tochnic que, the unsticlk
ance ig of the order of 1450 yds. ot a take-off ASI of 120 mph (105), Both
50 digtanccs rofcr to zero wind and Tropical Summer tamperaturcs,

,/ll-u :’
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be3 Climb performance, (for the full res

ults see Table II and Figs.5 to 7)
The rate of olimb, IS gear, ra

diator flaps closed at a take«off weight of 72,000 1bs,

At 2650 rpm, 47 1b/8q. in, boost, 220 £t/ni.

N, at FT height 8,400 ft,
At 2850 rpm, 49 1b/sq.in, boost, 340 £t/mi

T, at FT height 8,400 ft,

The climb to 10,000 ft, takes 48,5 and 31,1 minutes, respectively.

At a take-off weight of 63,

000 1b. the rate of climb with radiator flaps
closed was ;-

At 2650 rpm, +7 1b/sq.in. boost, MS goar, 370 ft/min. at

FT height, «8,400 ft,
At 2850 rpm, +9 1b/sq.in, boost, FS gear, 330 ft/min, at

FT height,15,200 ft.

Whon in the target arca, the service coiling is 20,000 ft, (a wa of
approximately 61,000 1b. ), At this woight tho aireraft has a comf
speed range of approximately 20 mph AST at 18,000 Pt,

ising

A curve (in Figr.5 and 6) of fucl used +o height is given fer 3;0 three
conditions quotod abuve, : .

4ok Codling trials, (For full results seo Tablc IT Q
The oil temporaturcs worc corrected by the addition of
tween the reecorded »nd the tropical summer standard
Suitabilities werc caloulated from the following fo

i i
S -~ A P
Iy - i
whers Tn = ma‘:&immri permissiblc coolaxt
for climb and 115°C fo
T3 = tropical standard aigp %
TQ = obscrved coolant !
Ty = actual air tompo

In the following discussidh
have been ignored for the :ﬁ
®

b1 Cooling
were started, the ifcraft

cc-0ff Tun, at 3000 rpm, +18
o ; the corresponding oil
3od during the take-off,

at 3000 rpm, +18 1b/sq,in. boost
1d underearriage down, the speed

amporaturc of 37,5% the maximum coolant

Ihe radiator flaps on this occasion wers

> Table IV and Figs 8 and 9)s The radiator
or flaps closaed), were above unity, the ninimum
 on tho port outor installation,

.;W, 11, elimbs were within the Linitation, tho meximmum
‘obbained at 72,000 1b,, using 2850 rpm, +9 1b/sq,in, boost,
batween 4000 and 5000 £t, in NS goar.

dals Bl AR
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The oil temperatures obtained in FS gear, undor similar ongine conditions,
were 5 to 7°C below the limitation,

The oil tcmperatures, using 2650 rpn, +7 1b/sq.in. boost in MS goar were
2 to 59C below the limitation.

Under standard Tropicel Swior conditions, tho ratc of climb fran a takc-off
woight of 72,000 1b,, using 2650 rpm, +7 1b/Sg.in. boost, would bo 180 £t /min,
Thia would be reduccd by approximatcly 80 ﬁ:/r.‘.in., if the radiator flaps were
openod to bring the oil temperature within the standard 9000 limditation. In view
of this low ratc of climb, it was rocammonded that an investigation should be mado
inte tho possibility of increasing the oil tamperaturc limitation to 95°C, This
has now been agrccd (Sec para.Z.l4)s

bet3 Level flight (scc Tablc V). The radiator suitab.lities under all
conditions tosted worc above unity, the minimun suitability obtained beg about
1,07 on the port outer installatiocn, At woights below epproximately Sf; 1b, the
coolant tauperaturcs under tropical sumer conditions will be vdthi andard
105°C limitaticn, m@

it is nost unlikely that the standard limitation of 105°C c excecdeds

” 6 .
When flying under conditions of maxirum range, in the m@gﬁ cperations,

The oil temperatures werc within the limitation, the St 2 tauperature of
87°C was obtaincd on all instaliations at 5000 f. atsthe/high welghts,

L.5 PFucl consumption trials, (For full re %?500 Tables VI to XI and
Figs.'lo to 1?). Pl :

4,51 Fucl consutiption on climb. ,gféi;ycs of rate of fucl flow against
height are given in Fig.10. ‘ g
ot

avell flighte(sce Fables VI to XI and Figs.

ted, wbhe optifum specific air ronge was gbtained
a ‘adjusting the rpm to give the optirum spesds

osponding minimua spseds for comfortable '

4,52 TFucl consumption in.
11 to 17)s Under all conditions &
using the maxirmm beost availabl
The optimum spocds were above
continious cruising,

-

The optirmm values® p.'ﬂ'. cific air range obtained (using cold air intakea)-,_
tho corrasponding air spc and the approximate cngine conditions requirced, sre
given in tabular fe¥ o

#

: Incroose :ij;
Airun | Optidrmm i ; specd far
/ OPtSAR OPASI e oonditions | 3 55 of ranggd
_(ampg) | (uph) | RPM[Boost (1b/in®)| (mph AST)
T Tubd | 143 [2500f +1.0 G
0} 1,09 | 4b7 |2500 +3.0 10
0| “1.11 | 160 [2400| +4e0 11
| 1,18 | 16 (2200 +1.7 22
A2 132 {2100 +1.0 35
0,98 | 168 (2550 +5¢ 0 14
1,06 164 | 2400 L 16
1425 154 |2050] +1.2 18
1637 144 (180 0 22
. 0,98 169 2400 5.2 14,
1,01 | 170 |2200{ +5¢5 15 '
00! 1,10 164 12000 +3.7 17 i

.‘ minimn rem, with maxinum boost availnbic, the specd to suit the rpm.

Jie 53
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4.53 Procodurc to ob

Lain naximun rango,

Clil,lb.
The following table shows that a =
+7 1b/sqiin, boost, and this

A camparison of two methods of climb
iall goin is obtainead by
has tho advantage

is showm in I“ig.5-

clinbing at 2650 rpm,

of giving lower oil tauperaturos,

! fl Case (1)
iClinb at 2650 +7

Case (2)
Climb at 2850 +9

boost,and level out at most

1b/3q.in

Climb te| 1b/sq.in, .boost econanical spced.

(height) Distson anount[Fuel to travel
fbe)  [Fuel uscd|Dist,travelled ! of fuel in (1)|seme disteas(1)

{ 5,000 ‘ 86 gall, 63 miles 55 miles 9L gell,

(10,000 1192 galle, i 147 miles 130 miles

Level flight,
tion cobeys the maxirmm- boost -
optimum air

minimun rpm

Lipical bombing gortie,

Climb at 2650 rpm, 47 1b/aq.in,
radiator flaps closed,

Level out and fly at maximm obt
airspeed of 170 mph ASE (150),

duced to naintain the same airspecd,

Af'ter 700 gallons of fuel (about ’s;.\_";—’:'

airs;ad‘(a'g,- a

rpi should be reduced to give an
Speed maintained until 1300

hours flying),

he alrcrxg,f‘b%u

At this poimt + : [
with radi ‘%;%

of 160 mph ASI (140) /
boost in MS gear to approg;ﬁ.ﬁfﬁ;};@lj 1
1b/sq.in, boost in FS goly, ¥
be 155 mph AST (135), ;g;Mé e

As soon as cont J%E’GH‘L' af'tcr bambing descerd to 10,
peed of 150 to 155 mph ASI (130-135).
ould be reduced to maintain this airspecd
engines could be synchronised, had bgen
Lreraft should be flown at the sanc engine cond
“to incrcase as the weight decreased.

this height atgad Ag
tervals the #pm
rpm, at whith %h

onzine rpm at or bel
engine speed to 2650 Tpm,
piston ring guming,

he Range estimati on,

t 72,000 1B
ion curve has

' 3540 statube miles (3070), if

speed and specific air range with

The following prog

ainable boost a@
At repular in

at intervels of say 1 hour,

laTv'.

4

b/

int

rs flying)

1d be climbed to 18,000 f£t,
flaps closed, using 2650 rpm

The airspoed for cruising at 18,

ow 2000 it may bo found desi
as 8 safe guard against

imated radius of action curve is shovm in Fig, 18 and

the banbs are dr

Pced. of 165 mph AST (445)
Gallonse 8f fuel have been cansume

200 gally o
S

The tests show that this airerast enﬁﬁ&ﬁmbm-
Fig, 17 -shows thy Vard:
welght at various helgihts,

ation of the

=

L7 )
edre is suggested:-
n“-‘.b\';:?ﬂ-d)
boost to 5000 ft, _EE‘E;%}J‘:‘I’QO mph AST (140) with

ﬂws't:l.ng the rpm to give an
ervals the rpm should be re-

have been used, the
and thizs air=

d (about 6%

at an aivspcod
S 11:}3;;.:';:1.

1,000 £'t, and thersaftcr 2850 rpm +9

1%, should

000 £t, and cruise at
At regular in-

reached, Thera w
itions allowing

rable ti increase the

Assuming the aircraft to
6,000 1b, of bembs, the
aleculated using the procodurc suggested in .para,

gives a still
apped half way,
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_ 4,62 From range flights (for full rosults sce Tables XII and XITI, and
Figs.19 -~ 21)s Two long ronge flights were made to simulate a bombing sortie of
the Tiger Force, This was necessary to cover the complete welght range since the
saddle tank fitted to this aircraft waa a 'mock-up',

[ The first flight was made fra: a tako-off weight of 72,000 1b, to cover the
outward journcy to the point at which the baubs would ba roleased fram 18,000 f*t.

Th_j sccond flight was made fraa a take-off weight of 55,250 1b, to cover tho
return journey fram the point iimediatcly aftor the banbs had been ralcasod.

Tables XII and XIII givo tho observations taken on the two flights, corrected
for instrument crrers only, with the calculatod vieight and spocific air range at
;;n.ch stage, and Figs.19 and 20 show a graphical plot of thc progress of the two

lghta.

Fige21 shows the radius of action achicved under the conditions g%
giving a still air range of 3500 statutc miles (3040), Making an e
corroction to standard ICGAN +199C atmospherc givas a still air ra of 370

atatuto miles (3010), The total time for such a flight will b out 18% hourse

The spocific air ranges obtained during the range Tli| @c 1-5/ lower an
_thosc obtained at the same woights during the fucl consumpi®n trials; the larger

discrepancies vccuring at the higher weights. No adcqu% lanations can be
given for this, and it was seen that higher powers had bo used to maintain .
tho same ASI despite the slightly colder ats m)sphcr' nditions obtained on the
rangce flight, & S :

. A complete record of cil and coclant t 5, obtained during the #wo
long range flights are given in Tables XIT.a These results show that the
radiator suitebility, based on the atandard™05°C linitation, is above unity at
weights below zbout 09 000 1b,, the min , ) Suitability being 0.96 on the SO
installation. On the 1'1500 it ok
all weights, The oil tuomperaturc
590 in level flight and are on 't%

altitude, &

on. The carcful measurcnent of oil roqu.irea ta top ]
range flights, was made and arc given balow 1.

3 Oil use
PirstAfl (fuel usod 1880 galls, ) 6‘T 6 2 6§; 6"
So "Light (ﬂiel usod 1660 galls,) 4ed 3.0 5.0m 3.0

Tatal * for t,ypieal ﬂn.gh'b with 3154 galls,fucl approX.: 35 golls,
1ok ccourred during this flight on SI engine,

] Moasurerient of the fuel specific grawity
c Gr ea.ch flight. The variation in gpcoific &'rcm.ty of aone
yms neasured over o range of tamperaturcs of 8 to 35°C, and found
r 9C rise in torporaturec.

at on in spocific gravity of the fuel as supplied was smell, the

rence botween any two samples being O, 5% of the avorage, The
fic gravity (correctcd to 159C) was 0, 7295, the accuracy of measurc-

> of sam;plos of 100 Octane fuel werc qrtif:i.cially weathered at tho
the change in spocific gravity for a 1% change in volume was found %o

/An cttenptees

A tho radiator sultability is above uni'ka'___a.t__'_ e
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An attempt was made to determine the volume of fuel 1ost by evaporation by
measuring the fuel specific gravity before and after each range flight., On the
first flight where the aircraft was climbed slowly, the loss on this basis was
0s2%, On the second flight when the aireraft was climbed quickly to 18,000 ft,,
the loss was 1.5% It can be assumed that thoe less due to ovaporation for typical
Tiger Foroe operations vill be negligible, gf%

@ Yy’

4«73 Letcorological datn, Appendix III gives a Surmary oﬂ,@-ﬁ%j,;, tamp~
st L 3

erature and humidity at Vauripur dusing tha Los

Se &
S/

Ha Conclusions,
~ZONc_uS1 ons,

The tests show that it is practical %o operate the Lané‘aé‘b‘“ﬁr ot a weight of
72,000 1b, in conditions of high air temperatura, P,

J¢1 Take-off, The aircraft can be taken off atj??!-,_ﬂb() 1b, in an unstiok
distance of 1050 yds. To achicve this distance thefaiPeraft mist be "mlled eff!
at an AST of 100-105 mph (85-90 knots). Using a nore Mormal squadron technique,
the unstick distancc is 1450 yds. at o toko—offf AST of 120 mph (105 knots)s

5.2 Climb, The rate of climb, S goany rddiator flaps clascd at a take=off
weight of 72,000 1b, is . 7

At 2650 rpm, +7 1b/Sq.in. boostryd®Q Ft/fnin, at T height 8,400 £,
At 2650 rpm, +9 1b/sq.in. booshy 30t /min, ot FT height 8,400 ft.

The service ceiling at a weFEHE "ot 61,000 1b,, approximately when in the target
area is 20,000 f£t. At this wedght, the aireraft has a comfortable eruising spced
range of 20 mph ASI at 18,000 Cty

5s3 GCooling, The goolant and oil temperature, corrected to Tropical Summer
standard arc within the, Sgrecd limitation for Tiger Forco Operations, a0

It is prcbq]gl_n,: that +thoso ‘tomperatures will be within the standard lerlin 2
limitations undx; the oporational conditions, '

5.4 mgé, Two long range flights made to simlate a boumbing sorfic of the
Tiger Forﬁéa.g%ﬁng tho procedurc det.rmined Pram fuel consunption trisls, (see para.
4.53) showed t the maximum still air range with 5154 gallons of fuel and 6000 1b,
of bombs, is .70 statutc miles or 3010 nautical miles,

/Teble I



TABIE T

Take-off trials

3000 xpm, +18 1bs hoost 20° flap,

Ground diat:moe{yda} ;
Run | Veight | Adr | Adr Component | lleasured | corrected to tropical
1b. | terp | pressure vind ground | atmospheric conditions
¢ g specd distancc| and zero wind,
mph yas ;
7 57850 | 37 29,8 i 385 530 =
2 57850 | 31 29,8 1345 6L8 850 f
3 62950 | 35 29,5 11.0 670 800 w
L. 66500 | 36 29,8 13.0 680 860 w
5 69600 | 3.5 | 29.6 17.5 710 990 =
6 72000 | 35 29.8 15 808 1070 =
T |E 2000 375112947 o) 1000 1020 =
8 | 72000 35 [29.7 Bk 1110 1430 4
9 72000 | 30 29.6 14,0 1230 1520 A
# "Pull off" (Tail dowm) Indlcatefl airspeed 100 = 105 roh
£ "Fly off" (Tail up) h 5 SataE

TABIE IT

Glﬁﬁb performnance.
Take~off wt., 72000 1b, Standard rate of climb. B;.Lc?l.ia.

Height | Time | Rate of elimb | AST [Boosk 1

feet | Mins £1/min. mph |1b/4n
| 1000 25 360 160 [akSL "
I= 2000 5¢5 360 :

3000 AT %60

L0000 )i a5 350 ‘
| 5000 | 14.3 350 @ |
(16000 | 172 350 1

7000 | 201 3 & |

8L00= | 24,2 1@ |

9000 | 26.2 1 i

10000 A0

Corrected to ICAN +19

9.

/Table II contd,
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: 10730ed IT (contd,)
Climb porfomance. Corrccted to ICAN +19°C.
Redistor flaps closcd, ;
ciaht 66500 1b Weight 50650 1b. Weight 57650 1b.] i
Height Boost2 IAST | "R/C REM | Boost, (AST [ R/C RFAIL Boo::t2 AST |
1p/in® | £t /min }lb[;n ft/min| 1b/in’ | £t/main
1000|2650 (+7.0 160 330 2650 | +7.0 165 690 |2650 | +7,0 [155 | 5
2000| | |47:0 | || 330 ol w00l ibiiEa T +7.0
#000 4‘7-0 | 320 } +700 670 8 +?'O
6000 $750 | 320 B et i) 660 +7.0
® 8400 +7.0 | 310 ’ +7.0 640 +7.0
10000 +5,6 ] 200 | +5.6 520 X +5.6
. .2 2650M3 L., 28|
42000 ] | |+ 30 e o
14,000 l | | #5,0 250 |2850 | +9.0
%15200 e 49,0
16000 f | { =83
18000 i , | +6.7(
200001 \/ W LN N/ 45,2
% Full throttle height,
TABLE III :
Cooling on the ground and during ‘ba.k
A1 resulte showm arc the observed s L
Adr 0il prcssurc 1b/in<[0il termp. ”G. Cogll
teomp | BRI Boos‘t2 ) e
26 1b/in“|P0 |PI | SI | S0 |Po | PI | SIS0 Ne0Y
32 {Idle| - [LO |70 | 58 32% D5alRER :
5213000 8L | e e tian 62 | 61
32 |Idle| =~ ,|65 |73 | 72 W' 63|55

32 |3000( +18 |75 |85 | 80 | 604 |75 | 7A
32 |2650| + 7 (72|79 | 75 | 54 |73 TR

36 |Idle| - |66 70 | 69 | 60
36 |3000| +18 |70 |75 | 72 )
36 |2650| + 7 |68 175 | 72 | 5§

- /Toblo IV,
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TABLE VI
&cl consunption and spocific oir range at 20,000 £t.
Cold nir., Radr, Tlaps closed, FS goa.r. lican wt. 55,000 1b.
Corrcected to ICAN +19 (6]

Booot 5t | Total Tucl| Spceific aix
RPM{1b/in .ASIE TAS| flow range : S

| mph | mph | gall/hour anpg 4
26501 3,4 [163 | 236 216 1,09 . i > I
2600, 2.3 [157| 226 202 v A,
2550| 1.6 [150| 216 190 1.13
2500! Tl 1k2] .:20’1 181 1.4k
124500 0.7 {131 193 174 Jeli2

TABLE VII

Fucl consumption and specific alr ramgo at 18000 f‘t.
Cold air. Radr, flaps closcd. FS goar. HMeaniwts 615 000 1y
Corrected to ICAN +19°C.

'Total fucl|Speeific oir |
flow ronge
gall/hour PG s
226 1.0k
215 1.07
206 1,08
198 -'
190
TABIE VIII :

Fuel consumption and specific alr rangg
Cold air. Radiator ﬂa‘ns
Corrected to ICAN +19%

RPH BOOS‘[: ILBI
1b/in }

EEew

/Table IX




TABIE IX
Fuel consunptions and specific air ronge at 10,000 £,
Cold air, Radiafor flaps closod, NS gear
Corrected to ICAN +19°.

Mcan Sta Total fuel | Specific air
weilght | RPM Boost2 ASI | TAS| flow renge ;
s 1b/in“| mph | mph| gall/hour ampg.
70000 (26501 6.2 | 183 [ 223 235 0.95
26001 5,7 | 179 218 225 0.97
2500 | 4.6 | 166! 203 207 0,98
24001 3.7 | 147 ' 182 192 : 0. 9%
V. [2350] 3.2 | 135169 186 0.91
64000 12650 | 6,2 | 188 229 235 0.98
it 4,0 | 175| 213 214 0,99
. " 2,0 | 158 193 197 0.98
2600 5.7 | 185 225 225 1.00
2500 | 4.6 | 178 | 216 207 '
2L00 1 3,7 | 168 204 194
" 2.0 | 151 | 186 180
23001 2.9 | 156|191 180
V. 12200 2.2 | 153 168 168
154500 [2650] 6,2 | 198 2I 235
2600| 5.7 | 196 | 238 225
2500 | 4.6 | 191 | 232| 207
200 | 3.7 | 185! 224 92
23001 2,9 | 4784 296 Hgas
. 2200( 2,2 | 169 206 168
2100 451604 e E6
V 12000 0.9 | 449
'1-/000 2650 . 6.2 | 207
1 3,0 \
LR )
£600: Bk
12500 L.6
2400 3

;53135'8000 5.
 §§_3 Eh§h wt. 70,000 1b.

Specific air
range
amp g
0,87
0.93
09
0,97 }
0,92

———— e ———

/Table XI
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MABLE XTI
Fuel consumptions and speoific air renge at 5000 ft.

Cold air. Radr, flaps closed 1S gear
Corrected to ICAN +19°C

Mean [std Total fuel|Specific ain
weight! REU [Boost 'ASI TAS flow range '
By lb[:.n .miph |iph |galls/hour amgg_
170000 12650 7,0 1197[222 256 0,87 .
- 2550 | 7,0 [196220 24,8 0.88
; ] | 24501 7,0 1195 217 235 0.92
| | [2350! 6.8 (190!215 225 0.95
.2250' 5,9 180|202 201 22005
i 21;01 5.0 |16k 186 184 1.01
| v lo2o50| b2 4484691 472
(62500 | 2650] 7.0 |198]2251 256
: " 15,0 |18Li207 218
| "1 3,0 11671190 199
i 1 9.0 [9l3[163 1 Es
, ; | 2500| 7.0 [196] 221 239 L
I { 24,00] 7.0 195|220 1230/ 4
e ) -i181 205 D0
! " [ 3,0 164186
| 2300( 6.4 216
; 2200 5.5
; ' n 5'0
I 1] 3.0
[ , 2100] 4.8
; , 2
' 4

O
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