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Botwoen January and October 1943, ten
current production were bricfly t&sted for

within thc type.

No matcrial chango was foun
roprasentative from a daughter fl-
inferior to the ramalnder. ' £

Ak Intro@uct@op,

LLEay

fgr'oach aireraft aftor its
t, an &bstract of tho

any changos that
It has boen

i t occasionally

in the porformanco, or handlln qualitios of

may arisc frowm apparcntly insignificant changes in

qporatlonml limitations, but may escapc noticc in

lcad.

,,Thc tan aircraft wero solocted by D.G.A.I. branch of M.A,P,
'7§ ontﬂgo of tho type produccd by cach assaubly plant,

b lencastors wero built by the parcnt firm at Plant A.

5008 waa built by tho daughtor firm undor tho inspo ction of the sameo
6 ors as at Plant A. Lancastor Lii.322 was built by the paront
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2.2, Condition. All aircraf. wore roceived for test on dalivery from the
assambly plant tu the R, A.F. nirficld sclected for the tests.

Details concerning the aircraft individually and their order of tes? are
given in Appondix I, togother with roeferonce to tho fuller Jdescription given
in the initial parts of this roport,

Tho first cight aireraft worc testod undor substantially identical conditions
of all up woight, ongine power rating and extornalform but minor differences due
to barrage cuttors, de-icing pastec cte. worc natod.

Tho Jast two aircraft, JB.1l78 and JB.373 wcrc flown at a take-off weight
increased by 1,500 1b. and wore fitted with a large poar shaped (H&@5) blister
et thoe vontral turrct sito, The effcet of the change of weight has beecn
allowed for, in the comparisons within this roviocw.

L
The skinning of cach aircraft was cxamined to check for defects Jikely to
effoct the tost results, such as poor contours and bad riveting.  Th, revifew
the standard of thc skinning appcears to be maintained uniformly and“éa{igfactorily
for thc aircraft typo. B et

2,3. Loading., 4l1 flights wore madc at take-off weight wathin 0,54 of

the currcnt maximum pcrmissiblc take-off woight.,  These valtes were 61,500 1b,
for the first cight aircraft and 63,000 1lb. for JB.178 andwiﬁ.373.

The loadings wcre based on the ccmputed tare weighﬁfand C.G., positions certified
by the A.I.D. at the contractors' works. y .

The range of woeights and C.G. positiogs'coverod in the course of the ten
sots of trials for gcneral handling werc:-— r

All up woights: From 63,000 1b, % 54,000 lb,
C.G. position : From 58.5" toab0%o" aft of datum (flaps and undercarriage up).

The design limits for thoe C,GNrdngc at the maximum permissible weight werse,
at the outsct of thosc tosts, Lromydd.5" to 58,0" aft of datum but a clearance
issuod during the poriod of t¢sgs™oxtonded the limits to cover from 45,0" to 62,0"
aft of datum.(flaps and undg@rcarriagc up).

2,4, Enpinc limitatiens” and dotail. The engine limitations in force
at the pcriod of th® toghs arc given in Appondix II, thoy weore effectively
the some for all.fhe aircraft tosted, with the oxception that +12 1b/sq.in. boost .
only was availgblc fer toke-of £ with ED.726, FD.861 and #D,.989, The change e
of type, from,8rdin 28 to Morlin 38 as in JB.373 is not material in the
comparison 0f the rosults, sinco tho later lype diffored only in having
strongthdhied \componcnts, but was subjoct tothe same limitations, and power
output THting; ot tho tims of the tests.

The carburcttors wore "fully automatic" Stromberg type PD/16B1,

S Scope of rovicw.

3.1, Porformance. Thc climb and lovel speed performance is compared
mutually botwoon the ton eircraft wherc possiblo.

Tho cliumbs wero iritiatcd immediatcly after take-off at full load and
maintained approximately to tho scervice ce.ling using the appropriate best
climbing spocds, with tho radiator shutters fully open, Themdiator
themmostatic control was renderod inoporative,

Moximum climbing powor was used throughout the climbs excspt for the first
stago of tho climbs to 12,000 ft. in M.S, goar supercharger on the last four
aireraft tostod. In thoso casos maximum rich cruising power was used (2650
rpm +7 1b/sq.in. boost).
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Tho lovel speeds were munsured on each aircraft at haight intervals of
2,000 ft. (approximately) betwecn 6,000 ft. and 20,000 ft. at maximum weak cruising
powor.  For tho first three airecraft, tests were also made in level flight at the
all-out lovel powor ratings (5 minute limit) of 3000 rpm at +9 1b/sq.in, and

+12 1b/sq.in, boost. (Thosc tests werc discontinued following a requost from
Bombor Command, )

Por comparison, roprosentative valuos of climb and level spoad performance
aro takon at soclocted heights in the MS and FS goar ranges, fram thoe perfommancoe
figuros previously given in the individusl re.orts and corrceted to common
conditions, Theso corrocted values arc given in Tables I and T

Wherc a sct of comparablo values un soveral sircraft arc available, say the _rate
of -climb at 2,000 ft., the mosn is given also, This mean nay be taken as
representative for the current typc, and against this any single-wvalug may- be
Jjudged for normality. ,

-

From those mean valucs genoralisod picturce of cliub and levol ode
perforuanco have becn drawn (Figs. 1 & 2) which may be taken as rogfzig-

of the contemperary production of English built Iencaster IIT oper - at :
61,500 1b, takco-off weight., The scattor between results for ) imdividusl
* adrcraft for scrvice ceiling, rates of climb and cruising spe ?qxgisqiﬁ_:_na

indicated (Figs. 1 & 2).
' i g R ey by

3.2, Handling. The results of the gencral handli s which indluded
stalls, dives and asymmctric powercd flight arc rovi llectively. -

4. Review of rasults.

4.1, Porfomance., A suwary of the mcard
are abstracted from the seluction of porfon4§i

Table I and II,

The perforaance results given.L
(&) - to standerd I .C...Ni'a
(6} to a common take-off

and to a moan weig

(¢) to the full namq%,b ‘

cases wher _
. throttleMBigHyt

(@) for posis:
tostron
1 A N

(3

v
o .
"

‘Qngﬁ'iaﬁ are as givon in Report No,
nstant C = 0,002,

bing powor, i.o. 2850 rpm 4 9
six aircraft,

V§rich‘cruisin£ power, i,a. 2650 rpm 4+ 7
sof four aircraft.

2,000 ft. falling to 635 ft/min. at 9,000 ft,
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4 1 l v.n-
4.13, Clinb in FS goar at max. climbing power, 1.C. 2850 rpa + 9 1b/sq.i
boost. Moan of ton aircraft.

e |
Rate of climb: Constant from 12,000 4. to the full throttle height. 590/ft.m1n,
Full throttle height: 15,800 ft.

Tincfranl2,000 ft. to 20,000 ft. 16,7 ninutos,

Sorvicae coiling: 20, 20015

As stated proviously, thosc rosults arc corrected for tho full nominal boost
(+9 1b/sq.in.). During tho tosts, the contrclled valuc of the boost at 18,800 £t.
was low by & 1b/sq.in. This fall off in boost appearcd in general to be progressive

with hoight, Tho obscrved mcan full throttlc height was in consequerr® higher than
the correctcd full throttle height by 600 ft.

4.14. Lovel spoods, The nuiber of aircraft whose results contrlbute to the

nean is shown in the brackets against the mean specd. i Gk
MS geer
Max. truo air speed at max. woak cruising power, 239 mph ilO) at ”;“ 1] )
(2650 rpa +4 1b/sq.in.) 14500 £, F.T,H, gh;’v 00, ££4 BB,
Max, true air speed at uax. all-out lovel powor. 272 nph (3) @O 278 mph (2) at
3000 rpm, +12 1b/sqg.in. (5 min.rating) 80 ft, F. 15,000:dha BT EL
Max, true air speod at 5 min,rating of 3000 269 mph 4§W/at 269 mph (3) at
rpa + 9 1b/sq.in., 11 soof@t F.T.H. 18,400 £t,F.T.H,

4,2, Review of handling characteristics. The airsraft werc individuall
subjected to a routine schodule of tosts dedignod tdé chuck'ﬂnanormallty of handling,
qualities in all normal phases of flight. The"tgsts™in addition to general
handling, covered the stall, dive, and asymmetrlcally powered cases. The effegt
of a substantial change (up to 6") in C.G. positibh was noted in each flight
and was obtained by crew movement, The corresponding details of all-up weight
and C.G. posmtlons have been given in thompnddvidual reports. These tests
generally were made at an all up weighte Within 7% of the maximum perm1531ble
for take-off.

{ ‘

As already indicated in thco eorclusions issued on each of thes ten
airecraft the handling charactceristics were considered to e normal for the type
in all respects but some detailed) featurcs are reoviewed below,

4,21, Stalling eharacteristics. The stalling spceds are grouped below
according to the simiTarity*of theoir respective airspced indicator system,  The
airspeecds have becn eorrectcd to an aircraft weight of 60,000 1b.

Stalling speeds
I.A.S. mph _
Flaps and undercarriage
g\ ™ : UP DOWN
(a) [ Aircraft with similar undor nosc pitot static heads
ED.453, W.5008 105, 101 | 87, 85
(b) | Aircraft with similar static vents, but no HoS
blister. ED,726, ED.8€l, ED.989 118,113,112 | 97, 91,97
LM.322, JA.684, JA.914 112,108,107 | 91,91, 86
(c] | As for (b) but with H2S blister.
JB.178 it bl 96
(@) [ Static vont ropositioncd to RAE instruction
Note 726 (+HoS blister) JB.,373 111 95

There is some physical difficulty in attaining thc stalled condition with
theflaps and undercarriage up, on most Lancastor III as tested. The precise
position of the control column varios betweon the aircraft, and inspection of
other Lancaster III at A.& A.E. K, has shown that in some cases the roarward
movement of the control column is rostrictod slightly by the forward edge of
the pilots scat whon the latter is at the top of its travol,

/In
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In no case was any vicious tendency reported vither in the stall or in the
recovery. Tho juddering of the airframe which normally occurs within 10 mph
of the stall varies in dogreo botween aireraft and in some cases could not be
£elt, The absence of judder is thercfore no gmarantee that the aircraft is
not approaching the stalled condition,

4,22, Dive, In this test cach aircraft was put into a dive at 12,000
ft. or less, with thc throttlo approximatoly one third apen, and in trim for
lovel flight at cruising power.

The maximun pomissiblec -diving spced of 360 mph IAS was gonerally atteinecd
within a height loss of somc 4,000 ft. The maximun speed ‘reached on certain
of tho aircraft-excceded 360 mph by as much as 23 mph in one dive, owing to the
tendoncy of tho aircraft to maintain acccleration during the initial stages of a
recovery.

The tygical foature of increasing nose heaviness with speed (when trdmmed
for level flight at cruising power) was noted in all divea, which madc?i%@%i}
desirable to retrim the clevator to teil heavy to roduce the load ot j
required on the control coluun.

There was a tondency, thouglfto be common to the aircraftﬁﬂgzgfbfor the
aircraft to bocomo starboard wing low during the dive. This | dency variecs
fraan aircraft to aireraft but mey require up to 2 division ileron. trimier
to trii at the naximua speed. %

4,23, Two and thrco onpinc handling, In mo was any -difficulty
encountered on throttling back the outbeard wnging init.ially in trim for
lovel flight at woak cruising powcr (2650 TPLLat .in. boost},

For two ¢ngine handling case, the follo conditions werc prescribed

for the test:- @

The propcller of the port outgghgmgséf foathered and stopped., =
The port innor engine throttledEi kit back with the propeller windmilling,
The stabboard cngines wero CRu: p’to 2850 rpm +9 1b/sq.in. boost
(max. emergency power, on?ﬁ§E>p t case).
Full rudder trim to starbds

Wings held latorally lgy %ﬁla.. rcraft maintaining constant c?urse.
W

shown below for the loads required at the foot pedals.

&

Under theac condit:’ o?h,_ e followins eirspeeds in mph I.A.S. were as

(b) (c) (d)

with pitot- A/c with fusolage static vents Af/c with HoS
e tic hd _ ok TIAS : & static Vent
IAS . aid mph TAS
7/c Tum W, 5008 |ED. 726 [ED. 861 [ED, 989 Ui, 322 [JA. 684 PA.91Z |08, 178 JU5.323]
4,.No foot d N - . o)
load (190)4 180 169 | 180 190 185 180 184 190 200
B.Mod .foot : E el
load suit-
able for
long A AR Al " s
pbricds PR R 150 170 170 160 160 166 170 176
C.Mex.foot | - e e
SelipRG G g ha SR L ;
BRORR b . T ik i
period Fa el | !
|_only S50 | 150 | 140 | 155 | 145 | J40 | 159

% This specd is of doubtful validity not boing obtained under the conditiong
- otated above but vath both starboard onginos windmilling and with only 6 divisions
~ of rudder UriCONpOrEINN(See 2nd Part of A.& A.E.E. Report No, 766,b)

: /4.24
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4,24, Approach and landing. In goneral the ,lido approach was niade at 140
nph IAS with tho ongines throttled back, This speod gave anple contr?l oven
at thc maximua landing weights waployod. No difficulty was encountered during
the landing with tho port cutcr propeller feathored during the tosts on L322,
(21st Part of this Rbpurt )

5 Discussion of results,

In referring to the casparison of individual results against the mean as given
in Table I, it should be raiuibored that thuse aireraft porformance valucs falling
below the nean are not nocessarily !subnorii-l!. Sone scatter of the results is
kncwn to occur due to thc coubincd effcets of (a) orrors of measurcuents, (b)

legitiumato difforencoes in cquipnent such as de-icing paste, barrage cuttors, HoS
blister, and (c) variations in ongine yHower output .

With reference to crrors of ucasurciont, rates of clib of heavy bomber
aircraft aro particularly subject to variation between results obtalned“ﬁrom
ceiling cliubs iade under apparontly idoentical conditions.  Theso Vagi&f& s
in rates of climb arc frequontly of the order of *5% from the ueun.r“mﬁyc
difforences can arisc frow lupoerfect weather conditions or frou an &g@%llity to
maintain a precisely constant cliiibing spoed. Tho latter, in turnedcponds
upon the lengitudinal stability of tho aircraft in the elizmb an& tho skill of
the pilot. A,

_ ‘“i:f

It nay be noted that ovidence obtained at d.& AJE, B..@p’L&ncaster TEL
JA.918 indicatcs that do-icing paste as epplied by BvqbersCommand did not cause
any ncasurable change in speed in leovel flight. W

v 4
A specific acroplanc miay possibly be subrbxiial ¥in any one of at lecast five

aspects of perforuancc such as rate of clisb, MoWwed speed in MS or FS supercharger

goar, or in ceiling hcight. & further, lthough aciittodly inporfect, check

for deterioration in the 'cleancss' of tnu eireraft with reospeect to the type

is obtainable by noting whethor the une @areraft is consistently below the naan ¥

in more than cnc of thcse 1ive aspelty Of porforuence as ricasured, it

" ]

Roferring to Tables I & IT iy wilL be scon that tho only aircraft having a

rate of clinb substantially lesaithen the rioan is W.5008 which was 159 low in rate

of clinb in PS gear at axiauy cliIabing power. Themtc of clinb in HS gear was also

sone 59 low. This featurcalswhowover, ofsct saacwhat by the: fact that  the

sarv1ce cciling height att@ned was sli htly in excoss cf the nean, It wight

also be noted as a guddd e, thc varia a111+y of these rates of clinb, that the

results for J4.914 #er®9, 199, hizh in rate of clinb 1n FS goar et' 14, OOO aiher cumpared

with the mean of faur dlrcr”ft

In love lASpeeL perfor. ance, ignorin; thuso rosults which were rfieasured on
only throc. a;rcrﬁit or less it is fuunﬂ that in 1S gear at 2650 rm 4% lb/hq.in
boost, W, 800N}, 322 and JB.178 wore somo 2% lowor than ncan level speeds quoted,
In FS goar Jﬁﬂlﬁg WAs SGC gw low =t 16,000 ft. but average in speed at 20,000 ft,
while ED.726 was approx. 1 Tow in speed at 16,000 ft. and 2% low at 20, 000 £t
The speeds of /.5008 in I'S goar worc substa ntlally identical with the nean values.

Conclusions,

It nay be considercd fraa this rovicw that in the progress of thesc tssts
there was no naterial changc in tho porforuance or handling qualities of the type.

Lancaster III W.5008, which was the sclc ropresentative of the output of
the subcontractors at Plant 4, in this rovicw was below the averase of the raiaining.
nine aircraft in ratos of cliub, (oxcept tuward the service ceiling) and in level
flight at 2660 rpu +4 1b/sq.in. boost in US gear. At 14,000 ft, it was 5 mph
below the mean spoed establishod by thesc ton aircraft.
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AFPENDIX I

petail of aircraft tested, ordor of test, rcelevant part of report and description.

3/c No. |[Date of Test [A.& A.E.E. Report No. Briof description
(1943 )
ED,.4563 |26 Jan - 1 Feb 2nd /7G6,b Sco 2nd/766,b: 4000 lb borab doorsj

llo under turrot; 2 Navigation
blisters on walls of pilots canopy.
Gappod snow guards. lferlin 28
powerplant. 1€ cable cuttors,
6 fuol puap fairings under wings,
Do~icing paste to all leading
cdges. Under nosc pitot-static
hoad., Hadlton type A5/138
propellers, 13'1l" diam,

ED, 726 22nd ifarch 16th/766,b A5 above, cxcept static vent and
largs porspex nosc (Mod,780) fitted.

ED.861 | 16th /pril 18th/766, b Lo for =D.7&8, cxcept no barrage
cutters, no de-icing pasta appllod

ED, 889 18th liny 20th/768,b Ais for ED,726.

131,322 19th lay 21st/766,b As for ED,726 but ng du~101ng paste
applicd.

W. 5008 3lst lay and 12th/766,b As for ED,.453 cxtépt ﬂarstrand tail

17th Junec whecl tyro and™: ¥flel punp fairings

only.

Ji.684 24th June 15th/766,b As for TD. 7?6 cxcept Marstrand

tail whgold tyrc. No de-icing paste.
lonica :ﬁﬁ type 90 acrials added
in veindity of tail turret.

JA.914 23rd July 15th/766,b I s, Por JA.684 oxcept navigation
blister on sterboard sidc omly,
JB.178 ond Scpt. 17th/766,b s (%o for JA.914 oxcept HoS blister
| added and barrage cutters deleted.
JB.3753 3rd Oct. 19th/786,b _ } /s Tor JB.178 cxcopt Merlin 38's !
i fitted 1

#l PWIDIX IT

Engine lindstadions for Ilorlin 28 & 38.
(ag usgd Lortosts within this roview.)

: RPii  Boost 1b/sg.in.
Max. power for teké-off 3000 + 12 for ED.453%, 726,861

+ 14 for remainder,
1" 1" " ‘Cgiyb 2850 + 9
1" " I Jreak crulsing 2650 + &
" " L'\ 211 out lovel 3000 g2

{5 Minutc rating|

Circulaticn list
(1 PRI TR
1T <D Chie I Overseer
D.L.?.D. C.,I. Accidents
o, : D.0.R. R.D.T. (Accidents)
: e/ " D'LIR'D.J.L. D Sa:(
Chief Te¢hnical Officer. p p :.D.T. D.D.8.R.1.
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