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ne heating supplied to the guns of Kittyhawk AL 229 was below

minamum reqguirements and only provided a teuperature rise of 16° C, when

in the condition as received. This temperature rise was considerabl)

DyERO Emall modifications that were wmade to isolate the air in the gun
the rest of the wing.

ne Tarst modification consisted of cardboard and fabric blanking pieces
PRECRe LISt tubes where they pass through the front apar web, and this increased
: nO ¥ : VAR T _
ghe temparature rise by 10 C.:the second modification sealed the 3 inch holes

1
- _n_[-

The front ends of the gun comparsments where the pun barrcels passed through, and
this again increased the temperature rise.
It 18 recommended that, pending the developumont of an im
gystem (which should incorporate the second modification above) |
firmy All sguadrons operating Kittyhawk aceroplanses in temperatures
SREYC, ‘should fit blanking pieces round the blast tubes where they
the front spar wab,

The testa were made between 22nd June and llth July, 1942,

L

1. Introduction.

Tests wero required to determine the extent of
guns of the Kittyhawk aeroplanec.

2. Condition of aeroplanc relevant to

This production type littyhawk aoropl
Browning £uns in pun bays i1in the wirngs
whoels and these were heated by hot air fr

3, Lescripticn of the systenm,

ALY was collacted from behind the coolant radiator by two oval
Bpproximately 2 dnches by 3 inches which opened to the air stream at an a
46 daepr:aes. The air was then l2d along inside the leading edgss of the
Eﬁ aieh diameter la..ed flexible ducts; on the starboard side, the duct

inmediately behind the opening in the wing root for the cold air supply ti
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gockpit and was exposed to the air stroum, The flexible ducts passed through
tha front spar into the wells fur the retraction of the main wheels, whers they

wore shielded frow the external air by canvas which covers the whole well,
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‘r Frum the wheel wells each duct passed through a metal bulkhead into the gun ba
3 where a metal junct: b h ) ' ' S A
A% Junctien branched into three lu inch diameter ducts, a matal conduit

' P - carrying the air to the inboard gun and a flexible pi

; . pe to each of the centre and
4 outboard guns, Tha eéxits of the ducts for the inboard guns were just ahead of
.+ the gun casing, while those for the centre and outer guns ended halfway along the

gun casing. In all cases the ducts directed the air backw *
gides of tho guns. ckwards along the inboard

The gun bays and ammunition boxes were entirely unlagge t '
ﬂxcqp?iun of the forward eond of the gun bays, were wellyaealagafgu;utéawizzttgz
o the wing, Bach gun barrel passes through three 3 inch holes, one in the front
e end bf the compartmant and one in each of the two front spar webs; in addition
Pl there were two l~inch holes in the inboard bulkhead of each gun bay and these ’
b - opened into the whesl well inside the canvas covaer. Ball and socket joints ware
g - fittad to the blast tubses whare they projected through the leading edge, but these
b Wwore & vory poor fit and did not prevent the exturnal air from entaring’tha Wings;
' on this aeroplane the starboard installation was slightly superior to the pnrt.in’

this respect The s&jection chutes wsre open and were not fitted wi
@ L : % th dafl th
plates but they fitted closs up to the gun casirg. ectoy

. 4, Position of test instrumeuts.

el Bight Cambridy,e thermometric elements wera used; one element was fitted
i the breech block of each gun, and one was strapped to the underside of the rear
.~ portion of each outer gun and ‘was insulated from the sun casing by a strip of
{Hf*yj{frhhbﬂr.. These two thermometers, referrad to as "plate" type in the results, were
- fitted to give a camparison between the temperature of the air in the bay and that

-¢f§7ﬁfﬂthﬂ gun brssch.

in

 _;}%jﬁV:' ; The asroplans was climbed to the altitudes stuted and was then flown
. level at these altitudes until the tempoeratures had stabilized for 10 - 12 mins;

ai Ll

" the temperatures were noted at every 5,000 ft. on the climb and at avery 3 mins.

. during level flight.
| Teat No,l. was made with the acroplans in the condition as received,

A e Bk For Test No.2. temporary cardboard and fabric blanking pizces were
o f}g;anqﬂ round the gun barrels whaere they pass through the front spar, thus to

& some extent isolating the gun bays from the leading edge compartment and

i~ exeluding the cold air which entered the wing through the ball and sockeat joints
gt ,-in.thq leading edge.

;;ﬁ % <R For Test No.53., the blanking pieces were removed and the holes round the
{"  gun barrels in the front end of the gun bay were stuffed with rag as a4 temporary
|  method of isolating the gun bay from the rest of the wing.

Bl
- 6, Results. The temperature risas over the outside air temperaturs are shown

* graphically in Figures 1,2, and 3, The actual stabilized tcmperatures and the

' temperatures corrected in accordance with A.D.M. 498 are given below, together with
- the other relevant data.

A Test No.1.22.6.42. |Test No.2.29.6.42, | Test No.3.11.7.42, |
4. | Redght 26,000 ft. 27,500.1t. 27,500 ft.
L | A.S.I. 148 m.p.h. | 125 m.p.h. 126 m.p.h.
| Boost - 185" Hy. 21" Hg. 21" Hg.
el R.P.M. 2,300 2,300 2,300
e Rad. Temp. 109°C. 108°c, 96-97
e Rad. Shutter Neutral Heutrgl Nautra%
g \ir Temp. - 32290, - 349C, - 393°C,
i ' Corrd to Ca:mr:r{il tol Corr? to
| stur] PC.| ADM.498| actual C| ADM 498 | Actual®CJ ADM 498
Port Plate - 6 =g = ~17 - 25 - 37
Port Outer -16 - 335 -5 214 - 11 - 2
3| Port Centre - 8 - 24 =3 | -19 LG - 2;}
bl Port Inner ~155 - 33 - B -25 (e 1) - 14%
Stbd, Inner - 6 . - 22 -3 -19 ca b - 17
i Stbd.Centre -9 - 254 - 6 -224 - 9 Eolon
1 St bd.Outer ~-13 - 30 - b - ?’ - 11 - 2415-
| Stbd,Plate bl . 21 Sy T T R P e




The plat pe thermameters provid

L

@ an indication of the t
t, due to the eddi ’
gun temperatures.

ffitted in the
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test
, although the tests
radiator temperature was 10"
it 1s considered that this drop in
in_temperature of 29 - 5Y; as it was, however,
wnile the maximum rise had increased from

=

x 100 ‘s
o6y 1n test J,

Conclusions,

The heating supplied to the six .50 inch guns of the Kttyhawk aeroplans
was well below the minimum requirements of A.D.M. 498. Two simple modifications
tested did provide a slight improvement, but this was not sufficient to caomply
with acceptance requiraments,

Recommendations.

9.1. It is therefore recommended that the parent firm should undertake the
developmant of a system to give at least 45" tamperature rise in the breeches of
the guns. Pending the development of a new system, it is suggestsd that somo
form of seal should be incorporated where the gun barrels pass through the
forward end of the gun bay, to isolate the air in the bay from the rest of the

m

wing, as this will raise the gun temperatures 10°- 20°C.

J.2. For those aeroplanes already in service, it is recommonded that some
form of seal should be fiatted round the blast tubes where they pass through the
front spar web immediately inside the leading edge, and it is within the
capabilities of operational squadrons to fit this modification.
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6 coplLes
1l copy + 12,
Alr Service Tralning,
Hamble 3 copies
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DRM. (W/C Lywood).
4 copies 41 Group (Ebury-Jones)
A.D.R,D. Arma, N, . 2 copies
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2 copies (1 for Action)
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THERMOMETERS DID NOT
READ ABOVE 20C
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HEIGHT IN FEET o
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KITTYHAWK. ALZ29

GUN HEATING TESTS N°2.
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