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Progress of issue of report

11th Part of A& A.E,E/783. fe Le 229, Take=of'; and 1_,..1111;. trials with and
without overload fuel tank,

12th do. o 2‘19] Engine Cooling trials,
AL, 247 . :
13th do. A. L. 229 Gun heating tests.
Lith d.o, AL, 229, Level specd measurements with flame
lnmping exhausts fitted.

Lith do. A, L, 229, Veights and loading data,

Brief performance and handling trials have been made on a Kittyhawk
fitted with a Hydulignum bladed propeller. The results of the performance trials
are sumarised below:

1

Maximun rate of climb 1350 f+t/min. at 12Pp00 feet,

Time to reach 10,000 ft. = '
" 1 " E[:}, 000 ft.

Sarvice ceiling 24,600 fect.

Maximun true alrspeed * h, at 14,000 Ieet,
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These performance figures have been reduced on the pz §¥ 7 basls.

Dompared with a atandard Kittyhawk I the top speed is unchanged, but the maximum
rate of olimb is reduced by 290 ft/mi The ceiling is about the same,

The handling characteristics have deteriorated with change of proy 2ller
Ihera 18 now & marked change of dircctional trim with change of speeds Un the
glimb &t low airspecds, full starboard rudder bias 18 nccossary Tc 1y fect off,
But in the dive the airoraft has to be re-trinuned in the opposite directions The
aireraft has also to be re-trimaed in level flight for varying throttlc positions,
This ohange of trim with specd would be a serious handicap to the pilot during
gombat and considerably reduces the usclfulness of the aircralt as a lighier.

Apart from this, the gencrel handling characteristics ard similar to a normal
KitWhﬂWk Le

1, Introduction:

TR, T, PR, |

Brief performance and handling trials were rcquircd on 2 Kittyhawk 1
aircraf't fitted with a Curtiss .,:l sctric proneller incorporating I}"J.ll.l nun blades,
A sumnary of the results Lutu.n | has Dbeen reported to MoA.P, 1n our letter ret,
Jla ;'uu.u/wlq-/l“.i. e 76/__;1: dataed 1t]|" Septamber 1942,

the tests were made in Augush wid bSeptenber 194
2¢ Condition of aircraft relovant to tusts malc,

2.1. DExternal detalls. The aircraf't was fitted with the followling during the
testa:

A 10'6" dinmeter Curtiss electric propeller fitted with Hydulignum blades.

(Details given in Appendix, Table I).

5 x 0,5" machine guns in the wings, Their muzzles were coverced with Tabric
held in position with adhesive tape. The ejector chutes were also scalod with
fabrics .

Rearward facing, individual stub oxhausts.

A gtone guard ovoer the c! arhurSLLr.r 1y 1NtakKC.

A camera gun fairing under the starboard wing.

A ring and a bead sight in front ol the windscrocens
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An internal bullet=iuroof windscreeri.
A rear view mirror in a fairing above
An aerial mast behind the pilot's hood,
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aerials extendingfrom the
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each wing tip with & ul nselage from the fin,
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T 1 : e tips to the fuselage
I.F;F, asrials ne tips to t uselage,

2.2. Loading. he aireraft was flown throughout the tests .’UE A take=off
weight of BL20 1b. with the centre of gravity 27.1" aft of the datum (under-
carriage down), This is the typical service load giving the af'tmost centre of
gravity position.

‘hen fitted with this hydulignwa propeller the limits of thse centre of
gravity range due to dissipation of loads are 21.6 ins, and 27.3 ins, af't of the
datum,

2.3, The operational limitations of an allison V1710 F.3,R. engine which
obtained at the time of' the tests werae:=-

Manif'old pressure - ins,
of H}:F"'
Take-of'f (5 mins, ) INFES
MAaxiiwum for climb (30 mins, ) 2000 37
Maximum for all-out level flight(5 min) 300 L2
Maximum rich mixture cruising 2600 37
S we ak 4 i 230X 503{.

}. BCIJ]T_I;: 01 tests,

Partial .climbs were made at two heights to determine the best
climbing speed.

Performance was measured on two maxinum power climbs to 27,000 feet
with the radiator exit duct gills O

Level speed performance was measured between 8000 and 18,000 f'ts with
the radiator exit duect gills i |

Handkane 4 kthe typd | scxryice load ( Ged in para.£4ad),
including dives to 420 mepehs AdS and brief’ stalling tests were
4e Results of performancce tests,

LA :I-'_:-

The results of the partial climb tests show that the best climbing
speed is 160 m.p.he A.5.I, up to 12,000 feet, reducing 3 m.p.h. per 1000 feet
thereat'ter,

¥

The performance measurcmonts taken on the climb and in level f'light
refhivad on tho pra”s basis, are given in detail in Tables IT and IIT and in
Figuraes 1 and 2, The results obtained are swimarised in the table below:

Maximun rate of climb , ft/min, at 12,000 feet.
Time to reach 10,000 ft. = 9 mins,
L v L 20,000 f't. S BGelnl
Service r:-;:ilin;; 2 ‘,*3?:-":‘ feet.
Maxiimun true alrspecd 331 mapshs at 14,000 foot,

Comparing these results with those obtained on a Kittyhawk I with a
standard Curtiss electric propeller (roported in Oth and 10th parts of rapart
NOe At A T Iy /73}), shows that the moxdinnua truc -'1i1"a1*~.:u:1.}13.5 not :su't:-utml'ltj:llly
changed, but that thc performance on the oglimb has dateriorated. The maciman
rate of olimb is 290 f£t/min. slower, the times to 10,000 and 20,000 ft. are
1,65 and 3.0 minutes longer, but the sorvice ceiling is about the samo.

Reducing the résults by tho nethods of A& A, 2.3,  mamorandun dated
2?/3/&2 makes no approciable diffoerence to the climb performance, but tho
paximum true airspeed is increased by 5 mepeh. at 14,000 ft.

2+ Handling,

= With 1 division starboard rudder bias the takowoff is aj:aud.y
llng.-l- T— fn:fa. ttyhawk I. Any tendency to develop a swing can casily bo

controlled by the use of rudder,
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but when the maximum climbing conditions of 2600 r.p.m., 37" Hg boost, and
160 MePahs A.S, I, are :::x..l'-,l._,tud, the aircraft starts to yaw to the left. The
alrcraft can be trimmed to fly feet off with 4% divisions of starboard rudder
blas in this condition, but if this speed is reduced the yaw becomee increasing=
ly difficult to check until at 120 n.peh. A.S.I., full starboard rudder bias
18 insufficient to trim the aircraft on the climb,

JeJs Level flight, At 2400 r.p.m. and 27" Hg, boost, the
trimed Jlreutlonally Hlth thu rudl r bias in Th; neutral
1, the nose swings away to starboard quite
ﬂuvulmly, E.J.milarl,_,f 1f th-., Lluu:xttl_ 1s closed the nose swings away to port.
This characteristic is very disturbing and necessitates 1'-;.-t1‘**=“.ni*1,'_' for any
Specd change as the force on the rudder pedals due to these changes is heavy.

Ss4e S alllhg speeds and characteristics. The stalling : pecds are
8} illg p-h JjL. :'_'.'I I f“'i :"r and Unadercar J.‘i_-_;__'-_. } 1wl /9 : )= I*IJ.L
undercarriage dovn.
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The stalls were straightforward and substantially the same as on a
normal Kittyhawk I. The nose drops away to starboard in both cases and there
18 a glight extra tendency for a spin to develop unless lmmediate action TO
gheok this ia taken. BExcept for this, the recovery from the stall is normal.

De D ....'ERI‘C'%}" and landing. The approach and landing remain unaffected by the
change of propeller,

6, Dives,

The acroplanc was dived to 420 myp.h. A.S.I, It was very steady
in the dive, but at this speed the ruddcr bias was sct at 5_ dvisions to Dort
£0 glve zero load on the rudder pedals, It will be scen from this that to
ghange from a climb to dive or vice versa necessitates a large alteration in
directional trim, |

The 15']_!.-!:‘-'-,_]._]11 MOV Eenel 1 ~_‘-i-_'_ 1 W was Aapl lied w '..... re marked than on
7. Coneclusions, :"L*J“Lﬂ 1} vhawle. Bbut was not excess

-

Comparison with a standard Kittyhawk I shows that fitting this
hydulignum bladed propeller has little affect on the top speed performance,
but reduces the maximun rate of climb by 290 ft/min., The ceiling is about
the same,

ThiE '[JI"D]_T-C:].1~;'I‘ causes a vory ma¥ked g]-;_-._ni; in directional trim with
change in speed and power, The constant retrimming that 1is consequently
necessary would be a scrious handicay nd reduceA the usefulness
of the alrcraft as a fighter. Apart from this, the gencrel handling
characteristics arc qim11“T to those of a standard aircraft.

It 18 understoc - ' =) . XA AR
propeller its productlio
APFENDLA

TABLE I
Propeller details

Type of propeller; Curtiss Electric C53155-ClO (Hydulignum blades manuf'actured
by Horden=-Richmond).

Serial Noi=- 9265
Diametor: - 108 -6"
Nosof bladesa:~
Direction of rotationi- R.H.
Serial Na. Blade No.l:~- 14977
" " " D4 - 1509&
" n " " 5:_ 15&12
Pitoh range:= 25" -
Coarsa pitch setting:- 50 - 30°
Fine n " 250 < 30|
Blade anatorial ;- Hydulignum,

/TABLE IT,
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jtuwkuiﬁ?imc | Ratoe of [ 1. A, S.

Heilght | from climb, IMe Pe Ne IMe Pa N

in flect | start, | F t,.r".'.'ri N

| | mins,

Sea loval | - -
2,000 | 1240 167
l,'f’ 000 | g 1260 172%
J_}""..:'a:' | .. 1 l b4 l‘f‘?'j_'
0, OC fh .0 183

1883
195
193
1903
1 ui:I
102
17683
175
172>

r .

Full throttle height, 5
Latimated So rvic relling

! otandard |

| Height

l"II"'EF-"-- tl

10,000 '
12,000

1‘I-i-.|- '-..“'_LII:I' H. |

1 6 ) 000 .
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KITTYHAWKI AK 75 FIG.|

ALLISON V1710 F-3-R
RATE OF CLIMB, TIME TO HEIGHT, AND BOOST

HYDULIGNUM PROPELLER FITTED
TAKE OFF WEIGHT~ 8420 LB
RADIATOR EXIT DUCT GILLS OPEN

....._ _.
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| DATE OF TEST 13™420™AUG. | CHECKeD itk 7. |[APPROVED.
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TRACED E.A ARNOLD.

o

o

[ CURVE N> 4255 |
STANDARD HEIGAT ~ THOUSANDS OF FEET

Qo

6T FART OF AECORT NP AgA EE/75I

]
BOOST ~ | INEMES OF EHERCUFIY
B

20 24
STD. R/c ~FT/MIN
20
15

400 600

5 10
TIME ~ MINUTES

1600
20




=D EA ARNOLD | DATE OF TEST I6™n 22 AUG, | CHECKED _

[7&1 | CURVE N°4284

6™ PART OF REPORT N* ARAEE

1™ e

STANDARD HEIGHT ~ THOUSANDS OF FEET

KITTYHAWK I AK 751 FIG2

ALLISON VI7I0-F-3-R
LEVEL SPEEDS AND BOOSTS AT HEIGHTS

HYDULIGNUM PROPELLER FITTED

RADIATUR

WEIGHT ~ 8420 LB.

EXIT DUCT. GILLS IN NEUTR®mL “fOSITION.
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320
TAS ~ MP.H

340 ) 36 40 44

BOOST ~ Hg.



