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SUMMARY

The following results have been obtained on the Liberator III at a
starting weight of 56,000 1b.

(a) The maximum measured-speed of the aeroplane is 269 mepshe at 20,000 ft.,
but this is not the full throttle height (See end of parasi)s

(b) The time to 203000 ft. is 63 minutes, and the time to 10,000 fte is
25 minutes,

(c) The maximumrate of climb is 430 ft/min. at ground level. The service
ceiling is not known,

(d) ‘The\aeroplanc takes off in 895 yards and reaches 50 foet in 1295 yards,
from rest (in sero wind and standard atmosphere).

(e) From the scanty information obtained it is probable that the engine
cooling is satisfactory for tropical use.

(£) 1In level flight at rated power, opening the cooling gills fully reduces
the true air speed of the aeroplane by approximately 30 mspehe

(g) Tail buffeting is introduced when the inboard cooling gills ave open
within the range 1/3rd = 2/3rds but the degree of buffet is not dangerous at best
climbing speeds

1e Introductions

In accordance with instructions from M.A.F., brief performance tests

have been completed on a Liberator IIIa, fitted with four Twin Wesp Re 183043
engines (turbo superchargers). :

The tests were garriocd out botwoen April and July, 1942
Heasurements of oil inlet temperature and cylinder
temperatures on the climb obtained on singlo-point pyrometers are MM

this report. A
Courtesy of Neil Stirli:
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oylinder temperaturo Fe

The

L r_a< urom::a::;mnta canot be regarded as representing accurately the true

tol !Pthca € engine, nor is therc any evidence to show tiat they are fitted
hottest cylinder in ecach case,

45 a result of information received from the U.S, A that tall buffeting
had been experienced on the B.2L D, brief tasts worc ce.rUrbiSud out at this ssteblish-
ment to lnvestigate the degree of buff'et introduced when the cooling gills are
openeds Results of these tests, together with speed measurements with varying gill
settings, are included in this rcport.

¥ The performance measurements were confined to heights up to a meximm
height of 20,000 f't., this being the greatest height reached in +the time allowed for
l';“..ru-'tﬂ‘. 74 tho 0:"._;‘1;‘.0{1 undor moucinnan "ngr_ni;;_;iblo P.o"'ﬁjr- conditiurb". ?I’O ‘.’.t\":C:.:l)'t hap beon
made to predict the performance above that height. The greatest height at which
the maximum permissible boost pressurc cen be obtained is 25,000 ft. according to
data from the U, S. A.

2e Description of aeroplane.

Manuf acturer =~ Consolidatcd Adrcraft Corporations

Type =~ United States Army Air Corpss 2s2LeDe :

ngines ~ L4 Twin Wasp Re1830 = 43, ®

Propellers - Hamilton Hydromatic (Feathering) =~ 11'6%.diameter.

Armament =~ Martin mid upper turret -(2'x 0.,5" guns.
Bendix under turret 8 2k 0.,5" "
Consolidated rear turret w2 X 0s5" “
Nose « 1 free 0.5" gun.

Duties - Heavy bomber.

The cnginus arc of the Twin Wasp SC3G type, fittgd with G.E.Cs Typc B=2 turbo
superchargers.

4=view photographs of the acroplahic ‘arc given at thc end of this report.

e Results of tests.

3s41e Position error corrcctions The position error correction at a weight of
53,000 1b, is given in Fig.1. whilc Higs. 2 and 3 give the details and position of
the pressure head and the corrcetiom to the altimetir when connccted to the static
side of the A.S.I. system. No mcasurcments werc obtained with flaps and under-
oarriage down. The positiom ekror correction refers to the port pressure hoad; this
was connected to the pilob's air specd indicator.
3.2« level speed measurcments, The results are given in Table I below and in

Figele

TABLE T
Level speed measurements
AN Take~of £ weight = 56,000 1be
tngine gills closed

s ;;1?[06 RPM. 45" Manifold Pressure 7150 RPll.  29.5" Menifold Pressure
Height | Auto-Rich Mixture S Auto=ieak Mixture o
(fect) ASI |Position Error & TAS ASI | Position Error & TAS
(mph) |Compressibility (mph) (mph) | Compressibility (mph)
Corrections Cerrections .
BoBs | OB s P.Be | CoBe
G000 |298s5 | =2.8 | =0¢5 o2 b, PR G S P T o 5
8000 215¢5 | =248 | =~0s6 239 186 31 | =0uly 206
10000 21345 | =248 | =0.8 2L, 185 Bel | =0s5 241
12000 21105 -208 ~1.0 249 183.5 "5.1 -006 2106
14,000 209 ~2.8 =12 25 182 o2 -'0-7 22)
16000 206 ~2.8 | =1ek 259 1795 | B2 |-0.8 225
18000 204 2.9 | =146 261 176 Se2 |=1,0 227
20000 201¢5 | =2.9 | =1.8 269 1715 | Be2 | =142 229

3¢3e Climb, Results of climbs are given in Taoble II and i'ig.5« A48 explained :
in paras1. The cvroplanc has been climbed for a maximm of 63 minutes and Lhe o =
greatest height resched under the condition of test in that time was 20,000 ft. It
was considered undesireble to extend the time beyond this limit in the ; el ke
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the enginess According to the dataavailable from the U.S A the full thrqi.:tle-_
heightg:a‘:r, more corrcctly, the height up to which maximum boost can I_)e mamt% ¢
is about 25,000 ft. The governing factor in this case is the permissible R.P.l, g
the turbo-blowers. At 25,000 ft, the maximum permissible impellor R. P.M. are
reached and the turbo~-blowers must then be by-passed, so that the engines are then
normally aspirated and the boost pressure falls off with increased heighte

No attempt has been made to prodict the Service ceiling of the aeroplane

above 20,000 ft. owing to the fact that the engine power and propeller efficiency
are both unknoim,

TABLE IT
Climbing trials
Take~off weight = 56,000 1b,
Ingine gills fully open

Standard Mean Turbo
Height | Time Rate of Manifold | Control
feet mins., Climb AST RPM | Pressure {Position | mn ine
eofuin, | o) | | Tneer g ropain | Spane, | Mhtersooler
5 5 travel '

2000 Le5 420 145 2550 ‘

4000 9.0 410 2 il 4O% =ben open

6000  [1440 390

8000 195 370
10000 | 2541 . 345 s
1 2000 315 320 3502
14000 3840 290
16000 4545 255
18000 [ 5345 220
20000  |634,0 180 NZ2 N J VT \

Selis Take-off trials. The také=oPf run and distance to
been measured, The results, corréetdd to zero wind and st
given below in Table III. ;

50 ft, screen have
andard atmosphere, are

TAELE IIT

All-up weight All-up woight

56,000 1b, 47.000 1b

Take=off run 895 yards €20 yards
Time 28 sccs. 22 secg J
Distance te 50" screen 1295 yards 860 yards
Time | 36 secss 27 secs,
Take=of'f A, 3, T. 110 mepehs 107 m.p.lr;
Cli!nbing Rt 118 mopaho 115 m;p.h:
Manifold pressure 48 ins. 48 ins,
R, M, 2700 2700
Flap setting 50% 50%

For the take=off the normal technique for a tricycle undercarriage was
g:ed.. If the throttles are opened up against the brekes and the nose wheel is not
isrm@t; the aeroplane will swing violently on the release of the brakes. This
i di‘mld]ed by opening up the throttles progressively to check any tendency to

ge When the forward speed is 10 - 15 mepehe the throttles arc opened to full
oL ines, and the acroplane thereaf'ter will keep on a straight

were 131.02. Linder and oil temporatures. _Although copling tests
required on 18 acroplane, temperatures recorded on the climb are

i : ;
ii;gebel?’” for information. It should be noted that the oil thermometers and
Point pyrometers are unicorrgeted for instrument errors

/Table IV
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TABELE IV
Engine Temperatures on (limb

As My | Turbo | OLI Presse= I5. 1 OLiT % To Temps = OC
(mph) Tgmp. blower | 4 . I{’JQ T“'P'Ng’,' » 0N e_grri.gjx__gr_zgi.nﬂ
¢ % Ps Os Ps To So Lo Se OJP. 0u[Ps 1olSs TSe 0.fPs O4P. 1.:3,_1.268-
53 | 5% | 53| 55 200
152 | 413 0 90 90 91 90| 70M 71d 70 72x22 2
55 [ 55 [ 55| 5 2
153 il .#.9 90 90 91 90| 724 728 724 73 234 H2 2%
55| 55 | 55 | 55 1951210 215 1205
148 + 6 90 90 91 90| 71m 71 71M 714218%23342384220%
55 | 55 | 55 | 55 202&@220 210
150 L 3. 90 90 91 90| 704 7 ; 72:422 240 -1232*
51 | 55 | 55 | 56 [205 [225 |22
150 | =% 90 90 90 90| 66M 7 mJ 71422642),6W21 1421 6m
55 ST’ISaJB'I - | - [215[205
DBl miih . 12 35 90 90 91 89| 70s 72x 704 724 03 7R227%
55 | 57 EOJ 56 P10 (230 22%]215
150 | =9 90 90 90 89 | 70u 726 758 71232425 57
%0 160 | 61 | 57 220 [235.[2k5 |40
140 -13% 89 89 90 89| 76w 76H 77 7%_“24314 68H26 3%
68 | 68 57 P15 20 [220
155 | =18 88 90 87 88| 84 Bl 752 582 i
68 | 68 %15 225 P25 [235
150 | =22% 89 89 89 88| 85k 85 85 79m23982LIMCLINZE0%

BEngine gills and intercooler shutters fully open.
For details of R.P.M. and boost sec Table ITse

% Corrected to tropical summer in accordance yaith A.DM.497e
(For temperate summer conditions, subtract _10° from oil temperatures an

from cylinder temperatures).

a 14°

100°¢
260°Cs

Max. permissible oil inlet temp.) for climb
n " cylinder 1" A "

3.6e Effect of gill opening on speeds As a part of the investigation into the
effect of opening the gills in(flight, measurements were obtained of the speed of
the aeroplene under rated power ‘conditions at two heights with verious gill settings.
The results are given in Table W below.

TABLE V
Height ; Man. | Inboard | Outboard
(ft) '\ R¥P.M. | Press. | engine engine | T.As S)i.
& \|Y gills gills | (mph
5,000, 2550 4" | Closed | Closed 2l3
A s n " 1" Open 225. 5
g% 2 2 4 Open Closed 230
\\ - n " " 1 Open 215
‘1o, 000 R ) Closed Closed 231
" n n L} Open 219
: » b % Open Closed 223
n n n " > OEGII 198

x be

gills fully open at an
closed and buffeting on

tion.

Tail buffeting with cooling gill opening. The acroplane was climbedwith
airspeed of 150 mep.he £S.I, The gills were then partially
the tail eppeared when the gills reached the % closed posi-
Although on the majority of occasions buffeting was not experienced on the

climb with the gills fully open, this did occur on two occasions and it was then
noticed that the buffeting increased in magnitude during a turna

Tédts v}e}é made during engine-assisted glides with the gills operated |
throughout their working renge. It was found that tail buffeting commenced when )
the gills were & open, then increased in magnitude until the gills were 3 open :
finally, decreased as the gills were further opened until, with them fully A0k
there was-no buffet. This test confirmed the previous results obtained on t:,'pan,
when it was determined that, generally, tail buffeting is not to be expeote

the gills are fully Opene

A ———.<
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The effect of the position of individual engine gills was ncxt testeq,

The seroplane was climbed at 150 mepshe A S.T, with all %111:11? f;i-lsy igfggauogg‘a :i‘
board engine gills were gradually closed but no tail buffeting Mapeconio the
any stages The outboard engine gills were, therefore, fl'llly' opene a%h 2 da
inboard ones slowly closed. Buffeting set in when the gills :E'eached. e 2/3r
open position and continued until they were 1/3rd open. The mboasf'd gills were _
then put back 2/3 rds. open and the airspeed of the aseroplane was increased slowly,
There was no apparent increase in buffet between 150 and 180 msp.he _As Se I. ,_but
above 180 the buffeting increased, until at 200 mipehs A.S.I., it became quite
severes As the airspced was decreased back to 150 mepshe 4 S.I., the buffeting
decreased, and, when the inboard gills were fully opened, it disappeared.

structure but is unpleasant to the occupants of the aeroplane.
by avoiding the range 1/3 - 2/3 rds

The degrec of tail buffeting is not considered to be dangerous to the

It can be overcome

Table VI
Bngine limitations obtaining at time of

open of the cooling gills on the inboard engingse

tests’ )
Twin Wasp R.,1830-43 o Nt
o o R.P 4, Boost Oil inlet | 0il Prospure | or linder
: = (ins Jg.) | Temp.- °C | (1b)ediin) JTGz_n_p.— lggad
flax.for take-off 2700 48 - o N\80-105 260
1 " elimb (1 hr.)| 2550 41 85 80-100 230
i " cruise (rich) 2230 34 85 : 80-100 205
IR ST e 29} '35 75- 90 205
1 " all-out level 2700 45 100 860-100 260 o)
5 minutes”
e “-—-_"'—_hj
_Ciwculation List
C.RoDo i
D.C.R.D.
DuGeAoBs
D.T.Ds
D8, T.D}
D.O.R.
',D.D-‘.-R.D.A..
e D.R.D, T,
ML DR D, Toliy
DRAE, 4 copies
RieDiaT o 5 5
D,.E,D,
D,D.R.D.E.
D.D.R.D.E.2,
AoDoRoD'cE-la
ADX,D,H,2,
A.,D,R.D,I,
AJDDA(NW) 2 copies (1 for Action)
C.I.Accidents : ;
Chief Overscer W AL 2
DieP Uiy . &
AL.2(g) Chief Technical Officer,
Aal 3,
Cantral Group Supsrvisor lul‘u
ReDT,5, 6 copies [ ./V(
Rl oPe 13 copies + 1 A '
ReTuOs  Scottish Aviation 2 copies 38 i
Air Cemmodore,
' Comnanding A«deAE.E,,

Royal Air Force.
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‘| LIBERATORTI LV337
é PRESSURE HE A D POSIT ION

5 77

IRACED, ul. |DATE 294-6-92 |CHECKE

% >
i
o =<
:"I :
| 2 | !
i L <. A e,
' z ’ DETAIL OF
'-6-' ‘ APERTURE.
fim
!
Type of Pressure Head - __. KOLLSMAN D-1. 24V DC SPELN® 94 -2T7876.
I Ratio of Aperture of Tube o External Dia of Srahc Tube _SEE SKETCH,
Inciclence of Main Plane (AFrool) - - - -~ wesmmam =t ko oo 5"53

A Angle of Srarc Tube o Chord of Main Plane —_BORT-#%3’ STED~+3"29" |
A Nose of Static fo Fuselage (Mm:'mumd:slance) PoRT-- 2% sr'so 39’2'5,5

B, » » Nose of Fuselage (am'l‘l‘e,!"r"%) B ey BT |
D - » w " Sl’r‘ur (M'nlmum dlsmﬁce) _____ Lo ;re FbRT-asr BD'
M Major Axis of Shrull __ ____ .. 6 TAPERING TO 3" PORT 2 ST'B8D.
N. Minor - B o gt Sl S a’:tzTApt-:Rn\.c: To 1% ForTg sT'8 D,

P Position of Pressure Head ___PORT 52% , sT8D 53 oF FUSELAGE

3 PART OF REPORT N® ARAEE/769. | SKETCH NO 2.3
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APPROVED Gf. (s

WEIGHT ~ J36,000|t AT TAKE-OFF.

4/
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