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ROYAL ATRCRAFT ESTABLISHMENT

(FARNBOROUGH)
KINETIC AND SOLAR HEATING OF 1000 LB BOLBS EXAMINED
AT R.A,F. IDRIS, AUGUST-SEPTEMBER, 1962

by
W. F. Fielding, BOSOO’ A.Ins‘t.P.

RAE Ref: LSW/247/04

SUMMARY

This Note gives the results of experiments carried out with 1000 1b Mk.10
bombs at R.A.F. Idris, August-September, 1962,

Values are given for the temperatures recorded on and within bombs stored
in full sunlight. It is inferred that there is little danger of the filling
melting even under the worst tropical conditions,

Results of flight trials confirm the tables of speed restrictions
previously issued (R.A.E, Tech. Note No. Arm 704) for external carriage of
V.T. fuze No.906 and 1000 1b bombs,

Some information is glven regarding the met. conditions at Idris during
the period of the trials,
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1 INTRODUCTION

During the recent Buccaneer tropical trials at R.A.F. Idris, Libya,
August-September, 1962, an R.A.E. team attended to study the behaviour of various
weapons under tropical or near-tropical conditions.

This Note is concerned solely with tests on the 1000 1b kik.410 bomb
(although the results are applicable equally to the 1000 1b M.{ bomb) and covers
the following conditions:-

(a) heating of the bomb when stored on the ground in the sun,

(b) heating of the bomb on the aircraft pylon, with the aircraft standing
in the sun on the ground,

(¢) heating of the bomb in the aircraft bomb bay during flight,

(@) kinetic heating of the bomb in flight when carried externally on the
aireraf't pylon.

Case (a) was covered adequately in the period before the aircraft arrived
at Idris, but owing to the short time during which a serviceable aeroplane was
available (5 days) for all the tropical trials, only one test could be made under
each of cases (b) to (d).

In addition to the heat measurements made on the bombs, solar radiation
intensity was measured near by and data on shade temperature, wind speed and
direction, humidity and low cloud coverage was obtained from the Idris Het.
Of'fice .

Host of the trials undertaken had as aim the verification of previously-
propounded theories on bomb heating under near-tropical conditions. This was
done, as far as possible, but flight limitotions imposed on the aircraft
(550 knots maximum speed, with cir temperature not to exceed 35°C) made it
impossible to obtain as high bomb temperature increases over U.,K, summer flight
conditions (lower air temperatures but higher aircraft speeds) as had been
hoped for.

2 WEATHZER CONDITIONS

Owing 4o delay in starting the trials (August 21st instead of mid-July)
the air temperatures experienced at Idris were not as high as had been eixpected,
being generally in the low 30s ceatigrade, with the occasional excursion to
35%.

There were many cloudless days, but cloud cover tended to increase towards
the end of the trials (mid-September) and for several days at the end of August
sand-storms were blowing.

L
5 CONFIDENTLDS,
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Appendix 1 gives details of:-

shade temperature,
humidity,

low-cloud cover,

wind speed and direction,
soler radiation,

for the days on which the trials reported in this Note were carried out,

The Appendix also gives maximum and minimum shade temperatures for the
whole period of the trials,

The soler radiation was measured with a Kipp Solarimeter which had been
calibrated at Kew Observatory.

3 INSTRUMENTATION
3 ol Bomb

The 1000 1b Mk.10 bomb was fitted with eighteen platinum-law resistance
thermometer elements arranged in two groups of nine as shown in PFig.1.

Of each group of three elements, one was just below the surface of the
bomb skin, one was at the surface of the bomb filling and one was 3 cms deep in
the filling.

Full details, with diagrams, are given in Ref.1, the only difference being
that for the trials described in this Note the cables from the thermometer
elements were brought out from the rear fuze well and not from a hole cut in the
top of the bomb,

The instrumented bomb was filled with an inert substance having heat
properties as close as possible to those of Torpex 2A (see Ref.1, Appendix 1)
and connexions were provided into the nose fuze well so that a V.T. fuze,
instrumented with two resistance thermometer elements (one on the power pack,
one on the amplifier) could be connected if desired.

3.2 Recording

Two methods were used for recording temperatures., For the ground trials,
the leads from the thermometer elements were connected to a selector box in which
each element could, in turn, be connected to a ratiometer which gave a direct
temperature reading.

For flight trials, the same method could not be used and a photographic
recorder was constructed to fit inside the bomb tail, mounted on anti-vibration
mountings. (See Appendix 2 for details.,) Once every minute twelve of the
thermometer elements in the bomb (the desired twelve being selected before the
trial) were sampled automatically, connected to a ratiometer, and the ratiometer
dial together with an adjacent clock photographed after allowing five secs for
the ratiometer needle to take up its correct position on the dial,

-5
RESTRICTED



RESTRICTED
Techniocal Note No, WE 13

This cycle of twelve samples per minute oould be repeated for as long as
the recorder was switched on. Power from the recorder was obteined from the
pylon or bomb bay (for external or internal carriage respectively) and fed to
it either through a two=-pin plug in the base of the teil (internal carriege
only) or via leads which entered the bomb through the E.L. fuzing position and
emerged from the tall fuze well to be connected to the recorder.

In practice, it was found better to sample eleven resistance elements in
turn and to leave the twelfth position unconnected to form an identification
point once in each cycle,

The accuracy of the system is such as to give mean temperature rises
correot to *2°C, Before test, care was taken to ensure that the bomb was stored
in such a way that its temperature was reasonably constant throughout, The mean
value obtained from & pre-test record was taken as the initial temperature of
the bomb., Bomb temperatures throughout the trial were then obtained by adding
this result to the values of temperature rise obtained from the film.

4 GROUND TRIALS

4,4 Bomb on ground trolley

Three trials were carried out with the bomb on & bomb trolley inside a
compound such that it was effectively shielded from wind but was in the full sun
for most of the daylight hours (06,30-20.00 hrs local time, G.K,T. + 2 hrs).

The shielding from wind was not intentional,

The trolley was placed in position after dark the previous evening (this
was diotated by other trials carried out in parallel) and left in position all
night, recording starting at 04,00 hrs the next morning and continuing until
04.00 hrs of the next day.

The conditions of test were as follows:=-

Trial 1, bomdb in north~south orientation with nose to south. No tail
fitted. V.T. fuze No.906 fitted.

Trial 2, bomb in east-west orientation with nose to east. No tail fitted.
No V.T. fuze fitted.

Trial 3, bomb in east-west orientation with nose to east. Tall No.114
fitted. No V.T. fuze fitted.

Tables 1~3 show the temperatures attained during the three trials together

with the relevant met. data; Figs.2-10 show the temperature data in graphical
form.

42 Bomb on pylon

One trial (No.4) was conducted with the bomb mounted on the inboard port
pylon of the aircraft parked on the airfield with its nose pointing west,

- -
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Again, the bomb was put into position the previous evening, but owing to
alroraft servicing requirements recording was only possibdle between 09.30 hrs
and 14,00 hrs, during which time the bomb was almost completely shaded from
direct sunlight by the aireraft wing, It was not shielded from such wind as was
blowins.

Table 4 shows the results obtained.

4.3 Results obtained

L.3.1 Comparison between Pigs.2, 5 and 8 shows clearly the different
effect arising out of the direction in which the bomb was pointing, In Fig.2,
with bomb pointing south, the sun was on the port side during the morning, then
ohanged to the starboard side for the hottest part of the day (14.00-16.00
local time),

In Pigs.5 and 8, the bomb nose pointed to the east and the starboard side
was in the sun all day long, with the port side partly shaded from direct sun-
light by the top of the bomb,

For all three cases, the bottom of the bomb never received full, direot
sunlight and the temperature rises there are only slightly greater than those of
the ambient shade temperature, augmented, perhaps, by some slight reflexion from
the ground.

Pigs.3, 6 and 9 show that in only one case does the temperature at the
surface of the bomb filling exceed 50°C, and that only marginally.

During the hours of darkness the bomb cools steadily and by dawn next
morning is completely ccoled to air ambient temperature which, for the duration
of the trials, was generally alightly below 20°C.

Considering the state of affairs at a depth of 3 cms into the filling
(Pigs.l4, 7 and 10) we see that the maximum mean temperatures for the three trials
are 42, 34 and 389C respectively with an over-all mean of 38°C, Individual
points exceed these values for a time, but nowhere do the temperatures approach
near to the melting point of Torpex (70-80°C), The amount of filling to a depth
of 3 oms is about ¥ the capacity of the bomb and consecuently the major part of
the £illing will be at a temperature of less than the 38°C quoted above, which
itself represents a temperature rise of about 18°C.

Even under maximum temperature atmosphere conditions the initial morning
temperature would probably be not very much in excess of 20°C. If the bomb
£illing temperature rose by twice the umount found in these trials (and this is
most unlikely) it would still be conciderably below melting point.

It appears, then, that there is little danger of the bomb filling melting
(except perhaps for very local melting at the surface of the filling) during
ground storage and that a meximum mean temperature of 35°C for the filling, as
has been assumed previocusly (Ref.1), is reasonable,

Some proteotion is usually provided for stored bombs, and even a tarpaulin
sheet would reduce local temperaturs rises considerably (see para.le3.3).

- 7 -
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4L.3.2 The V.T. fuze, (Trial No.1, Table 1) did not appear to heat up
quite so much as might have been eoxpected. It is, howmever, a light structure,
very susceptibel to cooling from changes of ambient temperature and by oonduc-
tion into the bomb.

L.3.3 On the pylon, very little temperature change was noticed during the
period of the test, since the bomb was almost completely in the shade from the
aireraft wing throughout the whole period and was also exposed to the wind (up
to 7 knots from a south-easterly direction). Table 4 shows the temperatures
reached and the met. conditions for the day.

This trial shows how effective some shielding from direct sunlight can be
in keeping down bomb temperatures; trials carried out on other stores at the
same period showed that a simple awning of dark cloth on a light frame made a
considerable reduction in store temperature as against the case of no shielding.

It is probable that on the Buccaneer less shading would have occurred on
the outboard pylons, but as these are not yet available, it could not be tried.

Only one trial could be carried out on the pylon since this was the only
occasion on which the aircraft stood out in the sun for a long period.

5  FLIGHT TRIALS

5.1 Bomb in bomb bay

Since the available flying time of the aeroplane was so short, only one
flight could be carried out with the instrumented bomb and three uninstrumented
ones in the bomb buy, with the instrumented one in the forward port position
whun the bomb doors were closed.

The 906 V.T. fuze was fitted to the bomb and in addition "Temp-plate”
temperature indicators were attached to the ejector release units as close to
the ocartridges as possible.

The flight was made with bomb doors closed under the following conditions
(Trial No.5):~

Speed 550 kts (M = 0.81).
Height 500 ft.

Duretion 40 minutes.
AMr temperature 30°C.

Table 5 gives the temperatures recorded in bomb and fuze. Fig.11 is a
plot of the temperatures.,

5,2 Bomb on pylon

Again, only one flight was possible (Trial No.6) with the instrumented
bomb on the port inner pylon and an uninstrumented one on the corresponding
starboard pylon,

-8 -
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Before arriving at Idris the pylons had not been fitted to this airoraft,
even for trial, and consequently no power supply to run the recorder was avail-
able in the pylon., One was eventually improvised, sufficient for this one
flight.

With the pylons supplied with this airoraft there were no fairings to fill
the gaps between bomb and sole plate at bomb nose and tail, and in consequence
there was a free path for eir to be forced intg the pylon and over the E.R.U,
with a possibility of seriously overheating itc.

Consequently an initial flight was ocarried out at a speed of 450 kts (with
the instrumented bomb replaced by an uninstrumented one) with the E.R.Us fitted
with "Temp-plate" indicators as for the intermal carriage, /fter the flight, the
E.R.U. temperatures had not exceeded 65°C and it was decided to be safe to carry
the instrumented bomb at 550 kts (airoraft maximum for those temperature
conditions),

Table 6 gives the temperatures measured; Fig.i2 gives the temperature data
in graphical form,

5.3 Results obtained

5¢3.1 In the bomb bay, most of the heat is derived from internal souroces
(hot air exhausted into the bomb bay) rather than from kinetic heating of the
eiroraft skin, This internal heating takes place whenever the engines are run on
the ground or in the air, and pre-flight running of them accounts for the high
(32°C) initial bomb temperature (Fig.i1).

Only at the end of the flight was the temperature beginning to level off
on the bomb skin, whilst it was still rising inside. In an empty bomb bay, air
temperatures of about 80°C have been recorded, The large thermal inertia of
4 x 1000 1b bombs is such that they are here settling down to a steady tempera-
ture well below 80°C. This acoords with the results of trials undertaken on a
mock-up bomb bay’ to investigate the kinetic heating of bombs placed in it.
Those bombs took longer to heat, since the heating was purely by convection from
the heated bomb bay skin, there being no flow of hot air as in this case, but in
no case, even after prolonged heating, 4id they attain & temperature anything
like the &ir temperature reached in an empty bomd bay under identical heating
oonditions,

For the fli?at conditions used, the aircraft skin temperature would have
risen to about 63°C, slightly lower than recovery temperature (66°C), so there
would have been some tendency for heat from the hot air flow to flow outwards
from the bomb bay as well as into the bombs.

The V.T. fuze, being a light structure, heets up more than does the bomb
and its finel temperature (65°C mean) is probably a recsonable assessment of
effeoctive bomb bay temperature., In this flight its temperature was such that its
sensitivity would be almost halved; when higher speeds become possible with this
alroraft it will over-heat even more unless the bomb bay hot air flow can be
reduced.

RESTRICTED
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The E.R.U. cartridges did not overheat in the bomb bay. Their maximum
tomperatures being less than 65°C,

5.3.2 On the pylon, the bomb skin quio*ly rises to within a few degrees
of recovery temperature, as would be expected', but there is no serious over-
heating of the bomb filling during the flight period. The limitation is that
the f£illing temperature must not exceed 80°C at a depth of 3 oms. Under the
conditions of this flight (speed M = 0.81, ambient temperature 30°C) Ref.t1 shows
that £light should be possible at ¥ = 1,65 for 40 minutes before overheating of
the filling occurred. .

The same paper also shows that the corresponding flight limitation on the
V.T. fuze (before its temperature reached 70°C) would be M = 0.9, This agrees
well with the 65°C found in this flight at M = 0,81,

After the flight the E.R.U. cartridges were found to have reached a
temperature of 75°C which exceeds the temperature (70°C) to which they are
tested.

Until fairings ars provided on the pylon, it sezus likely that E.R.U, and
V.T. fuze temperatures will provide flight limitations rether than bomd
temperatures,

After the flight, the two upper tail attachment sorows (No.144 tail) were

loose by about one turn, although they were tightened as hard as possible before
flight.

6 COMPARTSON YITH THECRETICAL FIGURES

A previous paperh showed that for a homogeneous body such as a conventional
bomb, a good approximation to the temperatures occuring et any point within the
filling after a given time from start of heating, could be obtained by troating

the bomb as a cylinder of explosive and using standard conduction theory for such
a body, with a kmown skin temperature.

Table 6 and Fig.12 show the temperatures calculated on this basis for a
point 3 cms into the bomb filling, using the measured values of bomb skin
temperature, These calculated values agree with the measured ones at the same
depth to within 2-39C, the calculated ones being slightly higher than the
measured ones.

This is to be expected, since the theory neglects, for simplification, the
bitumen layer between bomb case and filling, but the agreement is close enough to
permit use of theoreticsl values in future, at least initially, with, possibly,

confirmatory flight tests lsater on.
The values of flight limitations given in Ref.1 should now be considered as

accurate for external carriage of 1000 1b bombs and 906 V.T, fuzes, For ocon-
venlence, these flight limitatlons are reproduced here as Tables 7 and 8,

-10 -
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7 CONCLUSIONS

(1) The use of theoretical temperatures for a resula.rly-a'haped and homo-
geneous store, as advooated in R.A.E. Tech. Note No. Arm 702, is justiﬁ.ed, and
glives results slightly higher than would be obtained in practice.

(2) Bombs stored out in the sun under tropical or semi-tropical conditions
will have a maximum mean filling temperature of about 35°C, At no point are they
lilzely to become hot enough to melt the filling.

A simple awning on a light frame would reduce the heating consideradbly,

(3) #hen the Bucoaneer is standing on the ground, bombs on the inboard
pylons do not suffer much temperature inorease, due to shielding from the sun by
the airoraft wing.

(4) No.906 V,T, fuses ovorheat when carried in the Buccaneer bomb bay due
to the high temperatures there, arising from the injection of hot eir from else-
where in the aircraft.

(5) The tables of flight limitations for externally-carried 1000 1lb bombs
and No,906 V.T. fuszes given in Tech. Note No, Arm 704 are reasonably accurate.

(6) Pairings are required beiween bomb and pylon sole plate to prevent
hot air entering the pylon and overheating the ejector release units,
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APPENDIX 1

MET, CONDITIONS FOR THE TRIAL
PERIOD AT R.A.F, IDRIS

During the period of the trials solar radiation intensity was measured on
a good many days at & site adjacent to the trial.

Forevery day of the trials (21st August to 20th September) the following
data was obtained from the Idris Met. Office for hourly periods throughout the
vwhole day:-

Shade temperature (°C).
Tind speed and direction.,
Fumidity.

Sea-level pressure.

Low cloud cover.

Table 1 of this Appendix gives this data for the days on which Trials 1-6
were carried out,

Figs.1 and 2 of this Appendix shows the daily maximum and minimum tempera-
tures throughout the whole period together with the number of hours per day on
which the temperature:

(a) exceeded 30°C
(b) exceeded 35°C.

ATTACHED:
Drg. Noa . WE .R. 31 92"51 93
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TABLE 1
Met, conditions for the days of Trials

Quantity pessured ]

Time (looal ti

Date
01,00 }02,00 03,00 { OLOC 0500 06,00 :07,00 08,00 09,00 10,00 ‘11,00 , 12,00
H N H T
Stade tempareturc (X)) zzna| 19,80 19.4] w6 mel wof 1660 73 24 2=k 2,00 b B
Wind speed (knots) | Aug, | Calm | Caln | Calm . Caln , Calm | Cala ! cm Caln Calm 02 06 o6
Wind dirsotion (degracs) 1962 Calw | Calm | Calm | Caim | Calm | Calm i Calm Calm Calm 30 » - 310
Humidity (%) 8 o5 84 & , 8 ' 61 i 53 60 5 30
Ses~level pressurc {ip8) ctom.t 1013.9,1013.7 1013,7| 1013,7 | 1013,3 ' 1013,51 03,5 1013,9 10142 1014,5° 1om.7
Low oloud eover "afl ¥ N, Nl u1 TNIL ¢ oWl ¢ oMl U1l Nl NIl NL
Solar tntenstty (milltwatts/ced) - - - o= toe = 56 %3 369, 715 8¢
1 £ | ' .
Stade tamperature (00),| 2hh. 22| 20.2] 194 19.0] 188 192 192 2.2, 28 266, 285, .8
Wind speed (ows) | avg,* 02 | @ | 02 03 : 0 : 0 : o ! 05 : o . 03 . 0 ' 03
Wind dtrootion {degroes) | 1962 ;, 060 A0 A0 - 20 | 20 , D i 22 | 250 ‘ zao 20 30
Husidity %) | . 8 | B89 8 ot ® 2 ! ® - 8 ° .
Sea-level pressure (M8) | ' 1013,8 ' 1018, | 1018,1. 1018.0| 1018,2 | 1013,5 | 1019,0] 1015,6 | 1019.3 1o19.7 1019,9 ' 1019,
Low oloud cover 18 i 18 ua TR AP 8 {8 | ¥8 . 18 - 28 8 - &8
Solar {ntensity (m11imates/ou?) P - s = o= 1 10 36,L60,5/35 830 R 7Bt
Shade capereture (%] ostn | 23.8] 28] ubi 220: 210! 20,8' D2 2%z, B8 WSl 20,0 Nl
Wind speed (knots) | Awg, | 05 06 07 , O4 | O : 03 - 03 , 06 , 12 | 13 122 - 08
Wind direotion (degrees) | 1962 | 00 | 00 | 0% | 0% 060 | oao 3 ﬂo P10 | o | 120 . 110 1o
Haidity (%) 83 8 88 R o9 & | 73 62 - s . I3
Sea~10vol pressure :c8) 10197 | 1019,3 | 1019,1° 1013,9! 1019,0 | 1019.0' 1019,5' 1019,8: 1019,9. 1020,3 1020,0 1019,
Low oloud Oover Wil | Ns1 | Ml o M 0 oNaL o w8 | w8 ws | y8 ' w8 . w8 | 28
Solar tntensity (nillimtts/as?) R N R R e
i : Y
Shade tampareture (%)l z7en i 234! 23,2] 229 22,00 21,6 2100 .80 232 25.1 27,0, 29,2 3:
Wind spoeed (knots) | Aug, | 06 06 ol 06 , 06 os i o5 : 06 o7 : 06 06
Wind dirotion (dogroes)' 1962 0% | 100 i 0% 100 @ 100 | 10 | 0% 060 oeo ; o0 ' oto
Huidity %) , 75 | 80 ! 81 83 | & & % | 73 | 65 ut »
Sea=level prossur. (8) 11017,9 | 1017,4 | 1017,0! 1016,7 1016,3 | 1016,5, 1016,9 1017, 1018.1" 1o1s.s 1712,6 10181
Low 8loud onvar L3 9 § Nil Nil Hil : Nf1 Nil N1 - M1 Nil N1l Hil + Ni1
8olar intmsity (mul!vntulcn) - - - - ! - - - 6.5! 39 1 64 73.2: 80,
T T
Shade tempareture (%)) 28t 2.4 2,0{ 21,2] 21.2] 19.6] 19,1] 19,70 21.1;; 25,0 27,4 29,2 3,
Kind speed (knots) | Aug, | O4 02 02 02 2 e 2 . 03 - 05} 08 ! 06 o7
Wind direotion (dogrocs) | 1962 | 100 i 1 | oo | 00 | OO | 0% | 0% ; 00 ' 090 ' 060 ' 05 ;, OX
Pty (%) 8 . 719 | & & 65 8s 8 ; B | & . 5 , »
Sea=1c¥el pressurc (:08) 1017,8 , 1017, 4] 1017, 1; 1017,0: 1016,7 1016,9| 1017, 1018.0{ 1018,0' 1012,7. 1018,8° 1018,¢
Lavi oleud oover Wl Nl m N1y nn ; m1 M b SR £ b S I 3 S SR 433 S {1 5 N '/
8qlar ntensity (milliwtts/af) - |- - - ! i - N7 6 B5 BT
] T * -
Shade tampersture )| 15t 19,6 18,9] 18,21 1.4 16,6 1s.a. 17,0 19,01 232 255 2.6 2
Vind specd (knots) | Sipt} Caln | 0,2) o1 | caln ; cam | cam . Calm' @ ' 06 ; 05 | 05 , O
Wind direstion (degrees) | 1962 cu-‘uoww;cmcamcunrcmgiso;wo?mqm:oeo
thmidity (%) | , LR I . T i & i Sy ¢
Se=level pressurs (;m): 1019.6'1018.8 1015,5) 1018,1,1013,1 1015,3 1015, 1ou.o|1019.1 1019,1' 1013,3 tm.e
Low eloud cover s OHIL Nil 18 5/8

Solar intensity (-um-m/az)

. N

£

Conn

'] S B TP | R0 A V7
. - - ' - - . - ? - ! 55 ) ecs a‘.‘

NOE: Shade tasperatures moasured at LIt abowe ground lovel,
Winds measured at 33 ft above ground level,

-1l -
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Appendix 1
TABLE 1
Met, conditions for the days of Trials Nos,1-6
Time (1008l time = 5,M,T, + 2 hrs)
0,00 05,00 06,00 07,00 05,00 09,00 . 10,00 ' 11,00 12,00 13,00 , 1400 , 15,00 ; 16,00 , 17,00 ;13,00 11900 20,00 ;21,00 A 2400 ; 25,00 | 2k

-4

12,61 17.0. 16,61 17,8 2L4  22,4; .0, NG 32 31;.6r B |
Calm , Caln | Calm ! Calm Caln Cam 0@ - 06 06 Of | 05
c.m Caln { Calm i Calm cala Calm m 350 310 " 3 ,; oo

0 * 13 ; 131 10 | 0 ' 06 [

%90 B2 B0 B D6} 2860 22,0, as.:] as.q a2
o | o ! | 02
360 020 ' 020 o oo ' oD INO iOD 050 WI

&;81 M ' 61 i 5% 60 30-26 25 ; @8 25 . B8 3 7% 76
|o|3.7|1o13.7 { 1013,3 ' 101%,51 1013,5° 1013,9 1otu.2 1014,5 | 1014,7 1014.4 ° 10141 1013.8 1013.1. 1015,2 1 1013,1 | 1013,5 1014.1 | 1014.7 | 1015.14| 1015,5 1016.1
N1 ounl xm S R 3] 41 Nl N1 N1 N1 nu s MO HAd uu CNL Nl Ny Il by | o
- - ! L Sosj %.3 35.9, 7ns' 81,6 846 ” ' 6505 y‘lsg 8 ] - - i - - he

!

19.0° 18,8, 1.2 192} 20,2, 2WE 266, 28,5, 29,8 23,0 :e.s odtel mol B anul B 8| asdl a2
os:oa:oa;m!ossov.os;oa:os os, , !12;12 iy 13 W . 08, 09 | 07| o8
{

. :
. | | ' i

—

!

|
i
i
i

aw‘aoizw.”maaao:zso[zao 29 310-.550 o |ow loo {0k o | of o0 | o6
9 | ® : ® ! = @ ' ! 54 hhlﬂsh461i67,75761982
ma.o; 1018,2 | 1013,5 | 1019,0{ 1015,6 1019.5‘ 1019.7 1019,9  1019,4. 1o1d.9 t018,6 1o1a.o& 1017.7; 1017,3 | 1017,7 ; 10180 1018,0 { 1018,9; 1019,5! 1019.8 1019.7
1 o2s 28 ; 28 | ¥8 . 18 - 248 W8 - &8 ' 58 | N8 w8 . N8 | 28 ! ma 'a/a |28 e i wai ' wnx | wn

- L0 KNSR UBE RIS b T | 6 . bes| Bs| 66l - - - o | -

i
a—— ao.en D2, 2%z, B8 AL] 2000 b 33| Tb] n.z{ m.aI Ste2| 29,8( 283] 2.1

-

n
L
|
H

253’ B.7! 52 02:-7

oh | Ohb i 03 03, 0 , 12 | 13 12 - 08 03 , 08 ! , P15 ] 161 157 10 ;1! 10 | o8
00 060 0% : 1o ; 10 | 10 | 120 . 110 WO ok 0% oso 0% 0% | 060 | 060 - 060 oeo‘o'lo.oso-wo
7

9% n
1013,9 | 1019.0! 1019,0 | 1019,5 1019,8: 1019,9: 1020,3 1020,0 1019,C+ 1019, 1 1018.6 1018.0' 1017.4' 1018,3 1017.0 : 1017,7; 101,14 1018.‘0 b18.0 1019,2] 10194 |

'maszisu-esi7sisa~so B ¥ »:®»iw R, P! N . 6

ML WL W8 | W8 w8 w8 W8 . w8 203 : NG . WE | W3 f 28 W8Tl we we we | we . wn wm | wn
r- ) - 3 - ; - 1 - . - - i - : - - i - | - nl - ) - ; - . - ; ! - l - -

i ! : 1 . ' :
2.0 21,6 21,0 2,8 232 254 2.0, 22 M2 2! 26 M2 36 B8 30 2.2 2.2 262 2500 ahe| a4l
%6 , 06 06 | 05 : 06 o5 ' op ; 06 06, 05 i 0 . % ; 0 1 2 | © 1 07 : 08 i 05 ok
100 | 100 ﬂo;om_oso;oso~oao;ow'oto'tm;Jﬁo'mlmjoiofow,om oeotm;cm;oaooeo
83 | @ | 8 3 . 73, & 55 . W1 B 0 | 28 B : 2 P R L

!
016,71 1016,3 | 1016,5; 1016,9 1017, 4 1018,1° 1018.6 1712,6  1018,6:; 1017,8  1017,6 . 1016,8: 1016.6| i016.3' 1016, 3 1016.5 1016,6 1017.0 1017.4' 1017.8 10172.7

HI1L NSl ] NSL g MIL - ML Nf1 O NI1 O NSl o, M1 ¢ /6 V2/8 w8 . w8 . /8 1 /8 - W8 | M1l i Nf1 N1 N1l | Nel
s L= b=l = 65 3 6 a2 05 89 86T B9 65 W1l 210 | 6| - | - e - | .
4 T v H T Ll ] k4 T :
21,2) 19,6] 19,9] 19,7 21.&} 25,0 27,4 29,2 W %R2! 2.63 R0} X2' X0 22! 38,9, 2! 56| 2bli! R 21,0
@ | @ ; @ | ®@ . 035 05, 08! 06 07 : 0 { 11 ; 12 o7 ; 10 ! 10 w0 . o0 | o ! 05 | 02 02
oo | op | ox omim,om'oﬁo{oso;om 20 . 0® | 0% ' 350 oaoiotolmo,o;o o0 ! o060 , 0% | 060
& 65 ; 8 ; 68, . 80 | G4 ; S5 , B 2, 26 ' » ! x| B ; 6 : 20 ! 5| 8
017,0: 1016,7 1016,9| 1017, 1018.0! 1018,0° 1012,7. 1018,5° 1018,6' 1013,2 1017, | 1017.5 1017.0 1017,0 . 1017,0 10171} 1017,3 | 1018,2  1018,9 | 1019,3 1019.4
ML, omn vy N Rl own o owmr o w8 we i y8 ; W8 3 Y8 | w8 . Ns1 . w1 i w1 lwny W | Wit | wn
- - - = | N7y 6 Bs S8 79 | 86! 89! 6h | W9l M2t 6 1 - | - 1. - -
" T - T - * : t
7.4 16,60 16,4 17,0 19,00 22 25.5 7.6 2.0 ',,g,r,-! 0.2 29.3! 29,2 2,11 20,6, 2.6 2521 Wk 222! 28] 21,
um-cun Caln Caln © O ' 06 [ 5, o 1 ' o 12512512’12512510 osfosmi 05'8 oz"
eu- cun.w.u160;1mvm,1mtoeogoso;ow'ow.oso.ovo oso'm‘oco.oio'wo;ow 100
© g & : s4 ' 53 9 . 6 . 68 ' 7 1 78 &

' 92 P R ' e 51 5 T
ma.1,1o13.1 1013,3  1010,4: 1018.0‘ 1019.1 1019,1° 1013,3 10188 1017.9;1017.1 1016.6 1016.7 1015.8 1015.8° 1015,7- 1015,7 1016.5 1016,6: 1016,6] 10169
i1 Nf1 M1 an . W8 i HIl M1 . ¢/8 5/8 58 5/8 58 S8 we - Y3 M1 N1 A a N 153
- - - - = ! - ' s ‘ 68,8 84,0 294 3,8 = 586 Rt 55 | * | e e e | a ;- :

—

ured at Lt above ground lowel,
, above ground lewel,

-1 -
RESTRICTED




RESTRICTED

TABLE 1 (Contd,)
Quantity measured Date Time (lcoal ttno ® 0.l T, .
01,00 | 02,00 | 03,00 ; Ol,00 . 05,00 | 06,00 | 07,00 | 08,00 | 09,00 { 10,00 . 11,00 12,00
Shade tasporeture (%) | 19| 22,8 23.2| 21,8 20.6' =a1,0] 21,21 208! 21.8] 26.4] 8.4 M| 2k
Wind speed {kwots) | sept, [ 05 05 06 05 05 | 02 02 06 ol ) 0
Wind direstion (dagrees) | 1962) 00 080 | 060 [ o% | o050 | oo | o070 oS0 | 120 { 1% ! 280 | 060
Hmidity €) % ' 68 n 80 7 % 83 80 , U9 2 | 3% »
Sea=1evel prossure (1e8) 1011,0.. 1011,0 | 1010,8 | 1010,8 | 1010,9| 1011,0 1 10113 | 1011,9 | 1012,1 | 1012,5 | 1012, |1012,1
Low cloud cover Nil l Nil | Nl Nil N1l Nil Nil Ni1 ¢ NL) nl Nil N§L
Solar intensity (millimtts/en?) - “- | = - - - - - - - - -
1
Shade teperature (%) | 20t 2!..2" 22,6 22,0! 21,2} 21,01 20,0{ 19,8] 20.8| 238 25.5? 28,8 ! 20,8
Hind spesd {knots) | Sept, 03 03 03 02 Caln Cala caln Caln 03 05 05 05
Wind direction (degroes)| 1952 | 050 00 ! 0% 0% Caln | Caln | Calm | Calm ! 209 250 100 210
Hmidicy (%) 08 93 95 9% % 97 98 9% | 90 & 6 63
Sea=level [ressure (188) 101309 | 1013,9 | 1013,8 { 1013,7 | 1013.7 | 10137 1 10137 | 10142 : 101449 | 101407 101448 ;10146 | -
Low oloud oovar W1 M1 N N | Y8 &8 ¢8| &8 | €8 ws : w8 | ¥
| Solar ntensity (milltwatts/cm?) ;- - |- R I - -] -

Shade tauperetures meAamrsd at 4 £t abow ground levol,
Uinds noasured at 33 ft above ground level

-15 -
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Appendix
TABLE 1 (Contd,)
Time (looal ttne = 0,i!,T, + 2 hre)

i 04,00 . 05,00 | 06,00 | 07,00 | 03,00 | 09,00 | 10,00 , 11,00 [12,00 | 13,00 | 14,00 [ 15,00 | 16.00 | 17,00 : 18,00 15,00 20,00 21,00 22,00 | 23,00 | 24,00
a6l a10] 21,2] 20,81 21.8] 26.1] 284 e8| 2| 30| 3k M6l 332! m2| | 280] 264] 58] asu{ 280] 2l
06 05 05 i 02 02 06 ol e o7 05 10 1% 15 13 15 16 17 10 10 08 (]
00 05 ; O '0]0 |00 120 | 15 | 200 1060 | 050 {05 |00 [0 |joo |Oo | O (050 (06 | 00 | 00 | 060
& 19 & 838 8 , I8 e | 3% ;-] 2 7 5 L9 5 5 ) 84 8 85 86 81
11 1010,8 | 1010,9| 1011,0 1 1011,3 | 1011,9| 1012,1 | 1012,5 | 1012,7 |1012,1 | 1011, 5 | 1011,2! 1010,5 | 10101 | 1010,1 | 1010,2 | 1010,7 | 1011,2 | 1012,2 | 1012,9| 1013.6 | 1013,7
NIl NIl Nf1 | NIl | NE1 ¢ NIL | NS1 | Nf1 [ NIL | a1 | NEL ) ME1 } Nf1 | NEQ | NSL | NS1 | N13 | N4l | NIl | Nf2 | an
- - - - - - - l - - - - - - - - - - - - - -
oate) 21,0 2,0 19,8! 20,8 238 255 288! 298] 2,67 2,67 3.2| R0| 32| .| 28,7 27,0| 258 2b7| 2%2| 231

02 | Calm | Calm ' Caln | Cala ! 03 05 05 05 05 05 o7 06 07 7 06 06 06 03 02 | Calm
0% | Caln | Cala | Calm | Calm | 209 | 250 100 | 210 0% 3% 3o X0 060 olo 060 0% | ox 0o | 060 | Calm
9% % | 9N 98 % ' 0 & 6 €3 9 & s8 18 6 55 67 7% 81 & t %
1013.7 1013.7{ 1013,7 | 1013,7 | 101002 : 101049 | 101407 | 101168 11014,6 | 101402 | 101401 | 1013,6 | 101345 | 1013,3 ] 1013,5 | 101369 | 1014a3 | 10146 | 9015,5 | 1015,9 | 1016,1
Nl I w8} &8, 68| &8 | &8 i w8 w8 | 8 18 8 | 8 8 L NsL ! oNad D NS [ NS1 O [ wE1 | NE1 D Wl | N@d
- I - i - ; - I; - 4‘ - - - I - - - - - ! - - b - - - - - -
t 4 ft abows ground levol,
ground level
-15 -
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APPENDIX 2
THE FLIGHT RECORDER

by
R. S. Howell

1 FLIGHT RECORDER

The flight recorder shown schematically in FPig.1 consists of a Dekko 16 mm
camera, modified to single shot, which is controlled and operated by an electronioc
timing oircuit. The ocamera photographs, through two 45° mirrors, the two instru-
ments mounted above it, namely a temperature indicator und a clock, which are
illuminated for the exposure.

2 TIMING AND SELECTOR UNIT

The circuit consists basically of a C.R. time constant and an emitter
follower which operates, through a zener diode, two relays, a uniselector and the
camera motor. (See Fig.2.)

The circuit supply voltage is stabilised at 16.8 volts by the three zener
diodes D.1, D.2 and D.3. This voltage charges C.1 through R.2. The voltage on
C.1 is impressed through the emitter follower TR.1, onto the zener diods D..k.

At epproximetely 5.6 volts the diode breeks down and TR.2 conducts allowing
relay A to energise. Relay A has four sets of contacts, three of which are used,
A+.1 provides a hold-on path for the relay, A.4 switches on the instrument light-
ing and A.3 switches positive volts onto the camera motor. The camera runs until
84,1 is made. This is a commutator switch operated by the camera motor. S¥.4
completes an energising path for relay B. Relay B has four sets of contacts, all
of which are used. B.3 short circuits C.1 reducing the volts across it to zero,
B.2 provides a hold on path for the relay through SV¥.2, B.4 open circuits the
coil of relay A causing the camera to stop, and B,1 switches volts onto the coil
of the uniselector allowing it to operate once. In operating, the uniselector
open circuits the energising coil of relay B through awitch S#.2, Relay B de-
energising allows the whole cycle of events to be repeated =t a period governed
by the time constant C.1 R.2.

Fig.3 shows the complete recorder mounted on anti-vibration mountings in a
No.114 bomb tail, By unscrewing two knurled nuts, the whole unit can be with-
drawn from the tail, and is shown in Fig.4.

3 TESTING

The unit has been tested to operate and give satisfactory photographs under
vibration and also at an ambient temperature of 70°C for 1 hour. In flight, the
space between bomb tail and recorder was packed with glass-wool to provide some
heat insulation, but in fact, under the conditions available for the flights,
this was not really necessary.

ATTACHED:

D!‘g. Nos' :{E .R. 31 %‘31 95
Neg. Nos. 160,661
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FIG.3

RECORDER

MOUNTING POWER SUPPLY

FIG.3. FLIGHT RECORDER MOUNTED IN BOMB TAIL
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IABLE 4§
Bomb eratures for und trial No.i 1000 1b Mk,10 bomb, no
Times (G.M.T. + 2 hrs)
06,00 i 07,00 08,00 09,00 10,00 11,00 12,00 13.00 14.,00 | 15,
Daylight 06,30 A . ,

Gauge No,1 - - - - - - - - .
2 20°C 20,2°C | 26,6°C | 34°C 39.1°C | 42°C 43.,6° | 43.8°C )
3 20 20 21,7 27.2 3.2 35 377 39.2 N
4 20 20.6 a2 3044 36.5 41,8 47,2 5 5l
5 20 20 22.6 27.9 33,2 37.8 42,6 46,6 4!
6 20 20 21,2 Ay 29 33 37.8 IR I
7 20 20 22.4 27.8 M 3542 37.5 39.4 4
8 20 20 21,4 26 29,6 32.8 35.8 38 X
9 20 20 20 22.4 23.6 28,6 | 3 33.8 3
10 20 21,5 Soly 4341 46,2 48 47.8 46,6 &,
1 20 2008 2805 3508 3906 41 .8 424 102-8 4
12 20 20.2 22,2 28,1 31.8 35 3644 374 3
13 20 21,6 25,6 M4 36.6 42 47.6 5246 5i
14 20 20 23.2 27.2 3.2 3644 « 40 45 4
15 20 20 20.6 2307 2702 30u6 3502 39.2 4
16 20 20 23.2 27.6 3064 32,6 Slrels 36eLs 3
17 20 20 21,8 26 28,6 30,8 32.8 35 b
18 20 20 20 21.9 2443 26,5 28,3 30.3 3
22 - - - - - - - - :
23 20 20,2 | 29,2 ! 35k | 3Tk | 398 | 40,6 | 424 i &
Bomb skin:- Nose, gauges 1,4,7 Rear, gauges 10,13,16
Surface of filling:~ Nose, gauges 2,5,8 Rear, gauges 11,14,17
3 oms into filling:~ Nose, gaugos 3,6,9 Rear, gauges 12,15,18

V.T. fuge:= Power unit, gauge 22 Amplifier, gauge 23

Met, conditions  August 22nd 1962,
m:::‘t:}:;g) = 5'6 3605 3609 7105 81 06 &06 8‘0- T
s““’(oc) temperature 22 | 20 |22 | 30,0 |31 | 332 | 36 | 35.0 3
Cloud ooverage Nl oloud all day
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ZABLE 4
) temperatures for ground trial No.i 1000 1b Mk,10 bomb, nose pointing to south

) 09,00

C | 26.6°C
21,7
24,2
22,6
21,2
22,4
214
20
ey
28.5
22,2
25.6
23.2
20,6
23.2
21,8
20

29,2 !

ng-
of £111ing:-~
to filling:-

22,4
4341
35.8
28.1
b
27.2
23.7
27.6
26

21.9

354

o

Times (G.M.T. + 2 hrs)

11,00

39.1°C

3.2
27.2
3064
28,6
2%

| 37.4

12,00 13,00
42°¢ 43,6°C
35 37.7
41,8 47.2
37.8 42,6
33 37.8
35.2 37.5
32.8 35.8
28,6 | 34

48 47.8
41,8 42,4
35 36.4
42 47.6
30.6 35.2
32,6 Bhols
30.8 32.8
26,5 28,3
39.8 40,6

Nose, gauges 1,4,7
Nose, gauges 2,5,8
Nose, gaugos 3,6,9
Power unit, gauge 22

ust 22nd 1962,

3643

22,4

36.9

30,0

M5

3k

81.6

33.2

Nl oloud all day

|

Rear, gauges 11,14,17
Rear, gauges 12,15,18
Amplifier, gauge 23

Rear, gauges 10,13,16 gupper, portside) Gau

8446

346

14,00

s I

43:8°c
392

)

46,6
Lo
394
38

33.8
42.8
37k
52,6
45

39.2
360
35

30.3

42,4

84

3540

|

ovee e aw .-

Technical Note No, WE 13

15,00

s ww .o

L4 1°C
40,2
54,2
49.8
Ly 6
40.6
40,2
36.1
454
41,8
37.8
5644
484
41.8
37.8
36.8

313
42,6

35.9

he - wmen wn  acagE ——

65.5

35.8

16,00 17.00 18,00
- p—

Lho4°C | 4L C 42.4°C
40,6 41 4
56 53 44,8
51.2 5144 45.6
47.2 48,2 46,7
42,2 42,2 40,2
41,8 42,4 L4
38.1 3946 40

1 bdeods 424 404
41.8 44 394

1 3842 3844 37.9

| 58010- 5708 4.1
50.8 514 44
45 46,8 bhe7
39.6 40.4 38
38.4 39.5 37.8
33.5 35.3 35¢4

Y426 | 408 | 35

upper, starboard side
bottom)

49

35.0

gsa 1 and 22 inoperative,

33k

19,00 20,00

Darkness
38,6°C | 35.6°C
39.2 37.2
38.6 35
40,1 36.6
42,2 39.2
36 33.9
38.5 36
38.6 36.6
36,1 32,6
3644 33
36.4 3ol
37.6 33.6
38,8 35
4044 37.2
354 33
35.2 32,8
3ol 32.9
3 28

30.6

28,6

-17 =
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TABLE 2

Bomb temperatures for ground trial No.2, 1000 1b ik,10 box

Times (G.M.T + 2 hrs)
06.00 107,00 { 08,00 ;09,00 10,00 11,00 ;12,00 ; 13,00 | 14,00  15.00 16,00 17,00 ,18,00 1
Daylight I !

06'300 0 o ) o ° ° o 0 o 0 o

] c c (! ¢ ¢ c ., ¢ c c c c

Gauge No.i 18 18.5 {19.4 |26 29.5 - - - - - - -
2 18 18+5 119.3 |23.5 127.5 | 29,5 (32.8 | 36.3 |37 36.5 | 35¢5 |33 3
3 18 |18 18 20 22,5 | 25.5 |27.8 | 3 32,6 |33.5 |33.5 [32.6 |3
4 18 18.6 119.5 [29.5 133 38.5 |42.4 | Uk 44,5 | 41,8 | 37.8 |33 3
5 18 19 19 26.5 |29 35 38 K] 42 40,8 | 39 35 3
6 18 18 18,5 |22 25,5 |30 33 36.2 | 38 38.5 | 37.6 |34 |3
7 18 18,3 [19 22,5 |25.5 | 28.5 |3 335 | 34e5 | 34e3 [33.3 1313 |3
8 18 18 18,4 |24 2 27.5 | 29.6 | 32 3345 | 33.8 |33 33 3
9 18 18 18 18,5 [21.5 | 24,5 |26.3 | 28,3 | 3041 | 31,3 |31.3 |32.3 | 3
10 18 |19.2 (20,4 |26 29.5 | 33,5 | 35.6 | 38 38.8 | 38.5 | 36.6 |33 3
11 18 19 19,5 |23 26,5 | 29.5 |32 3.6 | 36 36,4 | 35 32,8 | 3
12 18 18 18 19.5 |22 25 26,6 | 28.8 | 30.4 |%1.6 |32 3 3
13 18 19,5 (21,3 [30.5 |34e7 |40.5 [|4he5 | 155 | 47.5 | 451 [40.1 |33.9 | 3
14 18 1842 1944 [25.5 |28 34 3 40 42 40,8 |38 3 3
15 18 18 18,2 |22 24,6 {28.5 |3 35.2 | 37.5 | 37.8 |37 3l 3
17 18 |18 18 20 22.6 |25 27.2 | 29 30.5 | 3 30,6 |29 2i
18 18 |18 118 18 19 21 25 125 |26 |27 27 12745 [ 2
Bomb skin : Nose, gzuges 1, 4, 7 Rear, gauges 10, 13, 1

Surface of r:lllingg
3 oms into filling:

Met, oonditions - 24~25th August, 1962

Nose, gauges 2, 5, 8 Rear,
Nose, gzuges 3, 6, 9 Rear,

gauges 11, il, 1
gauges 12, 15, 1

Solar rediation, | -~ [10 36 |35 |32 [33.6 i%.0 ‘o |78 |66 |uk5 [33.5
(adllivatts /on?) min, jmin. |min. {min,

60.5 ,83.8 97 : 7345

max. naXe raXe iw.
Shade zsngeraturo 19.2 1 21,2 |24.8 [26,6 |28,5 |29.8 {29.0 | 32,3 | 32.2 32,0 |31.2 [30,0 !2¢

c l i .
Cloud coverags 2/8 | 3/8 | 1/8 ! 2/8 | 7/8 | 6/8 | 5/8 ! 3/8 i 4/8 : 3/8 2/8 | N1 ,’ 2
-18 =
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Teochnical Note No. WE 13

TABLE 2
mb_temperatures for ground trial No.2. 1000 1b iik.10 bomb, nose pointing to east

Times (G.M.T + 2 hrs)
11400 ;12,00 | 13,00 | 14,00 ' 15.00 16,00 17,00 ;48,00 19,00 | 20,00 | 121,00 | 22,00 , 23,00 | 24,00 01,00 02,00 ; 03.00 04,00
|

Dark=- | | }
ness !

% | % 1% % | % |% | % % | % o | % | % | % | % % | % % | %
29.5 | = - - - - - - - N PYER P ' 2 |25 (22,4 |{21.4 |20.4 |19.8
27.5 129.5 |32.8 | 36.3 |37 36.5 35,5 |33 M 28.5 |26.9 |25.9 [ o7 | 2ke1 |23.5 [22.5 [ 1.5 | 20.5
22,5 |25.5 |27.8 | 3 32,6 |33.5 |33.5 |32.6 |31.5 |29 28 26.6 i 25.8 | 24.8 |23.5 |22.8 |22 21
33 38.5 |42.h | Ub bh,5 {44.8 |37.8 (33 30.3 : 28 26 25 124 23 22,4 | 21.4 | 206 | 20
29 |35 38 N 42 | 40,8 |39 35 3.5 | 28,5 ;26,9 |25.5 | 24,9 | 23.9 [22.9 [21.9 | 21.5 | 20.5
25.5 | 30 33 36.2 |38 38.5 | 37.6 |3h.6 | 33.2 |30.2 |28.5 |27.3 |26 25 2% 23 22,2 | 21.8

25.5 | 28,5 | 31 33¢5 | 34e5 | 34e3 | 33.3 [31.3 |30.5 | 28,9 !26.5 |25.5 |25 2l 23.5 | 22.7 | 2.9 | 2145
2, 27.5 }29.6 | 32 33.5 | 33.8 |33 33 3 29 27.2 (25,8 |25 23 23 22 2.4 | 20.8
21 05 210-05 26 03 2803 3001 31 03 31 03 32.3 30.5 2905 2705 2603 25'3 2“-05 25'5 2205 21 .5 20'9
29.5 | 33.5 135.6 |38 38.8 | 38.5 | 3.6 |33 30 27 25.4 | 2holy | 23,6 |23 22 21.2 | 20 19.7
22 25 26,6 | 28.8 | 30.4 |%1.6 |32 31 30 28 '26.8 |26 24,8 |24 23,4 [ 22,4 | 21,8 | 2

o7 [ 405 |45 | 45,5 | 47.5 4541 | 401 [33.,9 | 30.5 |27.5 {26 25 2 23,5 122,5 |21.5 | 20,7 | 2041
28 3% 37 40 L2 40,8 |38 34 31.8 | 28,2 |27 26 25 24 23 22.4 | 21.8 | 20.6
2l.6 | 28,5 |3 3542 | 37.5 | 37.8 |37 3 32,8 | 30 28 27 25,5 | 244 }23.5 |22.8 | 22 21.2
23.5 | 26 28 304 | 1.8 32 3 29.8 |28 26.5 | 25,5 |24.5 |23.8 |23 22,5 [ 21,8 | 21,4 ! 20.4
22,6 | 25 27.2 | 29 30.5 i 3 30,6 29 28,5 27 25 2 23 22,3 |22.8 |22 21.5 | 20.8

'
: Nose, gruges 1, Ly 7 Raar, gauges 10, 15, 16 No V.T. fuze fitted '

I £illing: Nose, gauges 2, 5, 8 Hear, gauges 11, 14, 17

0 £11ling: Nose, gouges 3, 6, 9 Rear, gauges 12, 15, 18 Gauge 1 partly inoperative

52 1336 66,0 'oh |78 |86 fuu.s 1335 ) - |66 [ - | - [ - | =] - | -} -
m. min. ‘mno |
3.8 197 3.5

28,5 129.8 129.0 | 32,3 | 322 32,0 [31.2 [30,0 |23846 |27.4 {26.4 25.8 |25.1 | 24,2 23.8 22,8 | 22,4 | 22.0

7/8 | 6/8 ‘ 5/8 ; 38 ! 4/8 : 3/8 | 2/8 | N1 | 2/3 ! 2/8 ' 1/8 [N N1 P N4l | N1 | N41 | N1 | N2
— : i ;
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TABIE 3
Bomb temperatures for ground trial No,3. 1000 1b ¥ko.10 °
Times (G.M.T. + 2 hrs)
06,00 i 07,00 | 08,00 | 09,00 10,00 | 11,00 { 12,00 | 13,00 , 14400 | 15,00} 16,00 | 17.00| 18,00
Dgligxt
3
% % % % i % ° % % | % ° %
Gauge No.1 21 2.2 |22 294 | 33.8 |38.2 |44 [43.2 [Lhe2 |43 4.8 | 40.2
2 21 21 02 21 06 2806 30010- 34-2 3708 3908 l-!-1 oz )6-1 02 10»006 39.8
3 21 2 2 23 25.9 | 29.8 |32 35 37 38 38 38.2
I 24 21,2 | 22,5 | 34+8 | 40.8 | 46 49.6 |50 50.2 | 47.2 | 434 | M
5 21 21,8 | 22,2 | 30.5 |36 40,8 |45 L6 L4 L.8 | 42
3 2 21 21 25.8 | 29.8 | 35 39.4 {21.8 [42.8 | 43,2 |42.8 | 11.6
7 21 2 21,8 | 26,2 |29.6 |33.6 |36.6 |37.6 |39 39 38,6 | 38.2
8 2 b3 21,2 | 23 26,4 | 29,8 |[33.8 |35.8 |38 38.4 | 38 38.2
9 21 24 21.8 | 21,6 | 24,2 | 26,8 |30 33 354 | 364 |37 374
10 24 21,4 | 23.2 | 29.4 | 33 37,2 (404 [42.6 |llol | 4342 |43 L1.6
'k 2 21 22,2 | 25.8 | 29 31.8 35,8 |37.8 {393 | 398 |40 29.8
12 21 24 21 22.8 |25 27.4 | 30.4 | 32,9 | 34.8 | 3644 | 36.L | 36.8
13 21 22 25 3504 | 41.8 |48 52 53 53.8 | 60.8 |57 42
1 21 21,2 [ 22,8 | 2946 | kel | 39:h |Uhols | LBk | 47.9 | 46k | U4k | 1146
15 21 21 21 24,8 | 28,2 | 32,8 |37.6 |39.8 |Li.8 | 42,4 |42 40.8
16 21 2 2h | 242 | 26,6 | 29,8 [33.2 |5562 | 3644 | 36.8 |36.B | 36.2
17 21 21 2.4 | 23 25,8 | 28,6 |31.6 |33.4 | 35.6 | 35.8 |36 35.6
18 21 21 2 21 22,8 | 244 |27 29 30,5 |3k 132 0 32,2
Bomb skin : Nose, gauges 1, 4, 7, Rear, gauges 1(

Met, conditions - 27-28th August, 1962

Solar radiation -
(zilliwatts /om?)

Shade tons;oramre 20,2 | 23.2
(°c

6.5

Cloud coverags Nil N4l

39

25.1

| M1

Surface of filling;
3 oms into filling:

64

27

| M1

Nose, gauges 2, 5, 8,
Nose, gauges 3, 6, 9

-Rear, gauges 11
Rear, gauges 1.

73.8 30.5 ‘ 83.9 810-.6 83.9 65-’#- 20-701 21
29,2 | 31,2 |32.2 |32.8 |33.2 | 32.6 |32.8 |30
N1 | M1 | /8 ! 2/8 | 3/8 ’ 3/8 j 1 /8 | 1/8
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TABLE 3
_temperatures for ground trial No,3. 1000 1b ¥k.10 bomb, nose pointing to east

Technical Note No. WB 13

Times (G.M.T. + 2 hrs)
1«00 | 12,00 | 13,00, 14400 { 15,00 16,00 17.00] 18,00 19.00 | 20,00 21.00 | 22,00 | 23,00 | 24,00 | 01,00 | 02,00 ; 03.00 ! 04,00
Derk-
ness
c [ % 1% | % | % [ % 1% |[% |% |% |% |% |% {% |% {[°% | % | %
".8 38.2 I+1 ul‘- !0-3.2 “i—cz 10-3 10-1 08 }4»002 38 350&- 35.2 3202 31 2 30.2 29.2 28.2 27.2 24,2
? 8 146 49.6 |50 5042 | 47.2 | L34 | W1 38 35.2 | 33.6 132.2 | 3.2 |30.,2 |29.6 |29 27.6 | 26.8
: 40.8 |45 L6 L7 | 46 . 448 |42 40 36l | 3544 34 32 3.6 | N 30 29.2 | 28
e8 | 35 39.4 | L1.8 42,3 43,2 |42.8 | 41,6 |40.2 |37.2 |36 34.7 |33 32.2 | 30.8 {30 28.8 | 28,6
.6 | 33.6 36,6 |37.6 |39 39 38,6 | 38.2 | 37 35,2 133.6 132,6 |31.6 |30.6 129,6 }|28,6 | 28 274
ol | 29.8 |33.8 |35.8 |38 38.4 | 38 38.2 | 39.4 - - 40 39 - b1 29 27 25,6
o2 | 26.8 |30 33 35.4 | 3644 |37 37.4 |40 - - [40.4 |40.2 - |32.4 |28.8 | 28.2 | 26.6
) 37.2 [LOL 42,6 |Lhok | 23,2 |43 41,6 |38.,2 | 34.8 |33 Mok | 30,4 [ 29,4 | 284 | 274 | 264 | 25.4
) 3.8 |35.8 |37.8 |39.8 | 3%8 |40 29.8 | 37.2 | 34.8 |32.8 3.8 |30.8 }29.8 | 28,8 |28 27.2 | 26,6
i 270"" 30010- }209 3&'08 }6.1 36.21- 3608 36.6 3&-.8 5’#02 5202 31 Ol)- 30.1‘- 29.6 28.6 28.2 2702
8 148 52 53 53.8 | 60,8 |57 42 384 |35 33.6 |32 M4 | 30,2 | 29.4 128.,2 | 27.6 | 26.2
polt | 39:h JUdiode [ 46 (47,9 | U6L [ Uhoh | W06 (384 | 3546 | 3lhel | 3344 | Hb | 30,6 | 29.4 | 2944 | 2804 | 27
102 | 32,8 |37.6 ]398 JL4i1.8 | 424 |42 40,8 38,8 |36 35 33 32 30.2 | 30 29 | 28.2 | 27
o6 29,8 133,2 |355.2 |36.4 | 36.8 |36.8 | 36.2 |35 33,2 32,2 [31.2 | 29.8 129.,2 | 28,2 |27.4 | 26.6 | 25.6
58 | 28,6 |31.6 | 33.4 | 35.6 | 35.8 |36 35.‘6 35 33,8 | 32 b1l 29.2 | 29.8 | 29 28 27 26‘
268 | 2.4 Y27 29 30.5 | 34 132 ) 32.2 | 32.83 |32 M6 1M 30 129.8 {29 ., 28 27.8 | 27
n . Nose, gauges 1, L4, 7, Rear, gauges 10, 13, 16 Jo V.T. fuze fitted
of £illing: Nose, gauges 2, 5, 8, -Rear, gauges 11, 14, 17,
1to filling: Nose, gauges 3, 6, 9  Rear, gauges 12, 15, 18
48 | 30.5 83.9 [84.6 [83.9 |65.4 [u47.1 |24 6 | - - - - | - - - - -
]
o2 | 3.2 |32.2 |32.8 32,6 |32.8 | 30 29,2 |27.2 |26.2 }25.2 | 242 l 23,4 | 22,4 | 22 2.2 I 21,2
11 M1 1/8 2/8 ’ 3/8 1/8 1/8 P4 /8 Nil Nil Nil ! Nil : Nil Nil ! Nil Nil | NQ
—————— 1 . 1 2
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TABLE &
Bomb_temperatures for ground trisl No.k, 1000 1b Mk,10 bomb on Bucosnser pylon, noss pointin

Time (G,M.T. + 2 hrs) Sept,i5th 1962

P ol

09,30 10,00 10,30 11,00 11,30 12,00 12,30 13,00 | 13
Gauge No.1 2345°%|  2%4e3°C | 25.3°C | 25.1%C | 25.7°C| 25.3°C | 25.7°C| 26.9°C | 26
2 23,5 2ot 2349 25,3 25,7 25.7 26,3 26,3 25
3 2345 23,5 23.5 24,5 25,1 2541 25.5 25.5 25
4 23.5 2l 2445 2.5 26 26 26.9 271 27
5 23.5 2347 2o 25 25.5 2543 25,9 26,1 27
g 23.5 2ot 2ot 2.3 25.1 2,9 25.3 25.3 26
8 23.5 23.9 24,9 24,7 25,9 25,9 26,3 26,3 27
9 2345 23,9 24,7 2,7 25,5 25,9 25.9 25.9 26
10 23.5 2] 2.3 2.3 24,7 27 249 25.1 25
14 23.5 23.5 23.5 23.5 235 2345 2345 23.5 25
12 23.5 23,5 235 | 23,5 ' 23,5 23,5 23.5 23.5 23
Bomb oase:~ . gauges 1, 4, 8
Surface af filling: gauges 2, 5, 9
3 oms into filling: gauges 7, 11, 12
Met, oonditions Septamber 15th, 1962
?‘.:;’ temperature| 25.5 - 27,6 - 27.8 - 29,6
Wind speed (kts) - 5 - 5 - v, - 11
Wind direction - 130 - 120 - 060 - 060
Cloud ooverage - N - 1/8 - 5/8 - 5/8
- 20 -
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Teohnical Note No,WB 13

ZABLE L
mres for ground triel No.k, 1000 1b k.10 bomb on Buoosnser pylen, nose pointing west

Time (G.H.T. + 2 hrs) Sept.15th 1962
19, 30 10,00 10,30 11,00 11,30 12,00 12,30 13,00 | 13,30 14,00

13,5°C]  26e3°C | 25.3°C | 2541%C | 25¢7°C | 25¢3°C | 25.7°C | 26.9°C | 26.,9%C! 27.3°%
3,5 21 23.9 25,3 | 25,7 25,7 26,3 26,3 25,9 -
3,5 23,5 23,5 24,5 25,1 25,1 25,5 25.5 25,9 -
3,5 21 2445 24,5 26 26 26.9 27.1 27.9 27.9
3.5 23,7 2yt 2.5 25,5 25,3 25,9 26,1 27 27

3.5 2ot 2ot 23 25,1 2.9 25.3 2543 26.1 26,14
3¢5 23.9 2.9 27 |} 25.9 25.9 26,3 26,3 27.3 26.9
13¢5 23.9 24,7 4.7 25.5 25.9 25.9 25.9 26,5 26.3
3¢5 2o 243 243 2L.7 2.7 2.9 2541 25.1 25.1
1365 2345 23¢5 23¢5 235 2345 23.5 23.5 23.5 2345
'35 23.5 23,5 1 23.5 | 235 23.5 23.5 23.5 235 23.5

1 1 i

Bomb case:- . gauges 1, 4, 8
Surface af filling: gauges 2, 5, 9
3 oms into filling: gauges 7, 11, 12

1%, oonditions September 15th, 1962

‘8 55 610-05 68.8 3700 ’ &HB 85.4- 89.)4- - 31 .8
- 25.5 - 27,6 - 27.8 - 29.6 - 30,2
- 5 - 5 - 7 - 1 - 7

- 130 - 120 - 060 - 060 - 040
- N1 - 1/8 - 5/8 - 5/8 - 5/8

- 20 -
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ZABLE 5
1000 1b Mice10 bomb oarried in Bucoaneer bomb bay, .Temperatures obtained during flight at Idris, Septem
T4me (minutes)
Geuge No, ol 5 10 | 15 20 25 30 35 40
erature rises :
1 'Y 1 07 13.3 15.8 17.5 17.5 18‘1 ni&t (1o ]
2 0 1.2 3e1 42 79 9,5 | 10,6 | 11,8 | 12 N
3 0| 0.2 05| 0.7 14| 1.9] 2.8 37| 3.9 Height 30
b 0] 2.7| 6.7] 8.9 12.7 1:8..23 16,6 | 17.5 17.2 gp‘;:dorfu
5 0 0.9 2.7 L 5 . 103 | 10,9 | 11,
6 0 0 03| 08| 03] 45| 2.2 29| 3.5 Ambient te
9 0 1.5 3.2 7ol Beli | 9.9 | 1142 | 12,1 | 1244
10 0 Ol 0.7 0.6 1e3 2 3ol 369 4
11 0 13 2146 | 276k | 30.9 | 33.5 | 3ueb | 3542 | 3542 Bomb oase
12 0 905 1506 mos ! 24-01 . 2603 28-8 : ” ¢ 31 Surface of
‘ 3 oms intc
Mean initial temperature of whole bomb 32°C V.T. fuge
V.T. fuge
Temperatures obtained (°C) Gauge 7, 1
1 32 36 398 | 42,7 | 453 | 478 | 495 49.5 | 50.1
2 32 332 35¢1 | 36,2 | 3949 | U1e5 | 42,6 ] 43.8 | U4
3 32 32.2 3245 32,7 | 33.1 | 33491 348 | 35.7 | 3549
l'- 32 y+o7 ”07 wo9 ‘0‘0-07 10-607 ‘03.6 #905 h9.8 Bomb in fc
5 32 3209 %07 36 3805 ‘0‘008 42,3 42,9 M.G forward PpC
6 32 32 32,3 ] 32.8 | 32,9 33.5 ] 3hob | 349 | 35.5
8 32 36.1 391 | 42.7 | 45 48 49.8 | 5044 | 50
9 32 33.5 352 ] 391 | U0k | 4149 | 4342 | Ul | Liols
10 32 3.4 32,7 32,6 | 33.3| 3 35.1 | 35.9| 36 Temperatuz
11 32 45 5346 1 594 | 62,91 65.5 | 6646 | 67.2 | 6742 exoeed 65°
12 32 41,5 47.6| 52,6 | 56,1 58.3 | 60,8 | 62 63
Mean es (°C )
Surface of filling |32 332 35 37.1 1 396 ] 414 | 42.7 | 43.6 | 44
3 oms into £illing |32 } 32,2 | 325 | 32¢7 | 33e1 | 338 | 34e7 | 35.5 | 35.8
V.T. fuse power unit| 32 45 53.6 594 | 62,9 | 65.5 | 66,6 67.2 | 67.2
V.T. fuse amplifier |32 41.5 47,6 5206 5601 58-3 60,8 62 63
-2f -
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IABLE 2
ried in Buoocaneer bomb bay.  Temperatures obtained during flight at Idris, September 20th 1962
Tme (minutes)
|_5 10 | 15 | 20 | 25 | 30 | 35 | 40
srature rises :
o8 1 10,7 | 133 | 15.8 17.42 17.3 18,1 Flight conditions
1.2 31 4e2 | 749 | 9,51 10. 1. 12
0.2 0e5| 0s7 | 1ot | 1.9] 2.8 3.7| 3.9 Hei&gt 15{09 gtm
2.7 | 67| 8.9 | 12,7 | a7 | 16.6 | 17,5 | 17.8 Speed M= 00 hr
0.9 | 2.7 L| 6,5] 8.8 10,3 | 10,9 | 11.6 Take off - 12, g A
0 0.3 0.8 0.9 1.5 2,2 2.9 3.5 Ambient temperature 30
444 7e1{ 10,7 | 13 16 | 17.8 | 1844 | 18
1.5 3.2 7o Bl | 9.9 | 1162 | 1241 | 12,4
0.2‘- 0.7 006 1.3 2 3.1 3'9 l'.'
13 2146 | 27ek | 3049 | 33.5 | 3heb ! 35.2 | 35.2 Bomb oase gauges 1, 4, 8
905 15.6 20.6 ! 21 , 26.3 28.8 1 30 ! 31 Surface of fi]_lj_ns gauges 2, 5’ 9
‘ 3 oms into £illing gauges 3, 6, 10
)an initial temperature of whole bomb 32°C V.T. fuze power unit gsuge 11
V.T. fugse amplifier gauge 12
mperatures obtained (°c) Gauge 7, reference point, no reoording

36 39.8 | 42.7 | 4563 | 4748 | 4965 | 49.5 | 501
3302 | 3501 | 3642 | 3949 | 4145 | 426 | 43.8 | Uk
32,2 | 3251 32,7 | 33.1 | 33,9 | 3ueB | 35.7 | 3569
3.7 | 38,7 4049 | Lhe7 | 46,7 | 4Be6 | 4945 | 49.8 Bomb in forward starboard position (doors open) or
32,9 | 3.7] 36 38.5 ] 4048 | 42,3 | 42,9 | 43.6 forward port position when doors closed,

32 32,3 | 32.8 | 32,9 | 33¢5 | 3hel | 349 | 3545
36.1 391 | W2.7 | 45 48 49.8 | 50,4 | 50
335 | 3562 | 39,1 | 40uk | 4149 | 4342 | Uhet | Lok
32,4 | 32.7| 32,6 | 33.3| 3 35.1 | 35,9 | 36 Temperatures of E.R.U., cartridges did not
10'5 53.6 59.10- 6209 65.5 66.6 67.2 67.2 exoeed 65000

41,5 | 47.6 ] 52,6 | 56,11 58,3 | 60.8| 62 63

or es (°C

3546 | 39.2| 42,11 45 1.5 | 49.3 | 49.8 | 50
33.2 | 35 3701 | 3946 | Uil | 42,7 | 43,6 | L
32,2 | 32.5| 3247 | 33e1 | 3348 | 3he7| 3545 | 35.8
45 5346 | 59k | 6249 | 65.5 | 6646 | 6742 | 6742
Ub1.5 | U746 | 5246 | 5641 | 58.3 | 60,8 | 62 63
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TABLE 6

1000 1b Mk, 10 bomb ocarried on Bucoaneer port inboard pylon, Temperatures obtained durd ight at Idris, Sepi

Time (minutes)

[

Gauge o 0] 5| 10| 15 | 204 25| 30| 35 K
Temperature rises (°C)
1 0 | 12,5 22.7| 27 | 28 | 28.4| 27.8|28,7| 27
2 0 | 3oh| 9.5 thek [18.2 | 2044 | 21.5] 21.3] 21,6
3 0| 0.3] 0,6 148 35| 45| 6.8 8.6]1041
b 0112 | 23| 264 |27 27.6| 27.6 27.5] 2644
5 0| 2.2 8,6 14 [16.8 | 18.2] 19,9 21.7| 2142
6 0] Out| 0u3| 1.6 2.9 5 6| 8 | 946
8 O | 15| 26 | 30.6 [30.8 | 31 31 | 30.8] 28,3
9 0 | L4eb6| 10s4| 1541 |19 29,4 | 23.7]23 | 229
10 0] 0.5 262 26| 5.6 | 7 9 | 1044 | 1244
11 0 | 16,1 | 28,5 33 33s7 | 3345 3% | 33.5] 28
12 ol |26 | 3 |32 . 32,5| 323!32 i3
Mean initisl temperatures: Boub case, 32°C, surface of
£illing 30°C, 3 oms into £illing 28°C,V.T. fusze 32°C,
Temperatures obtained (°C)
1 32 | bhe5 | 56.7| 59 |60 60,4 | 59.8 60,7 59
2 30 | 33.4 | 3905 bhe |4Bs2 | 50.h| 5145| 51e3| 5146
3 28 | 28,3 | 2846 | 29.8 [ 31e5 | 3251 34e8| 36.6| 3841
4 32 | b | 56.3| 58.4 |59 5946 | 5946 59¢5| 58eis
5 30 | 32,2 38.6| 4h [46.8 | 4Be2) 49.9] 51.7) 5162
6 28 | 28,1 | 28.3| 29.6 |30.9 | 33 3heli| 36 | 37.6
8 32 | 465 | 58 62,6 | 62.8 63 63 | 62,8| 60,3
9 30 | 34e6 | 404 | 45¢1 |49 51| 53.7] 53 | 52.9
10 28 | 28,5 | 30.2| 30.6 |33.6 | 35 37 | 38.4| 401
1 32 | 48,1 | 60.5| 65 |65.7 | €5.5| 66 | 65.5| 60
12 32146 158 | 63 jén | 6ub| 6u3lé |62
Mean eratures (°C
Bomb oase 2|4 | 57 | 60 |60.6 ) 61 60.8| 61 | 59.4

Surface of filling
3 oms into filling
V.T, fuge power unit
V.T, fuse amplifier

3 oms into filling

30 | 334 [ 39.5| 4ke5 |48 50 51.7| 52 | 5149
8| 28,3 29 30 (32 33.5| 35.4| 37 | 38.6
32 | 48,1 | 60.5| 65 |65.7] 65.5| 66 | 65.5| 60
32 | 46 58 63 |6k 6he5| 6ue3| 64 | 62

Theopetical temperatures ()
28 | 3041 | 3241| 33.6 3Ue5 36.5| 38.21 39 | 39.9
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Teohnioal Note No, WE 13

TABLE 6
n Bucoaneer port inboard pylon, Temperstures obtained during flight at Idris, September 1Jth, 1262
] Time (minutes)
) L 5] 10 ] 15 20 25 30 35 _AD
perature rises (°C) Flight oonditions
) | 1245 | 247 27 28 284 27.8| 28,71 27
| 3ok ] 905 | kel 1842 | 20uk | 21.5] 21.3 | 2146 g;:gg" Fa A
S 23:? st |25 | o 2?'2 23.2 26 Take-off 15,00 bra
| 2.2 88| 14 [16.8 | 18.2| 19,9 2127|212 Anbient temperature 30°C
) | Oet| 03| 1461 249 5 6sli| 8 9.6
) 14.2 26 30,6 | 30.8 k1) M 30,8 28,8
) Le 104 | 1541 119 214 23.71 23 22,9
| 05| 22| 26| 56| 7| 9 |10 121 B e e £111ing el
) | 16,1 | 285 33 1337 | 33.5| 3. |33.5]28 3 ome. into £1111ng S ces 3. & 10
) | 14 26 b1 32 32,51 323132 130 V.T, fuse power unit gauge "’
n initial temperatures: Bomb case, 32°C, surface of V.T. fuge amplifier gauge 12
ling 30°C, 3 oms into £illing 28°C,V.T, fuze 32°C, Gauge 7, reference point, no recording,
peratures obtained (°C)
| Whe5 | 56,7 59 60 60.4 59.8 | 60,7} 59
) | 33.4 | 3905 | ek | 4842 04 51.5| 5143| 5146
) | 2843 | 2846 | 2948 | 3145 | 32.5{ 34.8]| 36.6| 3841
2 | 4b 56.3 | 58ek | 59 59.6 59461 59.5| 5844
) | 3242 ] 38,6 Uk 46,8 48,2 49,91 51.71 5142
3 | 2841 | 28.3| 29.6 | 30,9 | 33 3hok| 36 | 37.6
2 | 465 58 62,6 | 62,8 63 63 62,8 | 60,3
) | 346 | 404 | 45.1 |49 514 53.7] 53 52.9
3 | 28,51 30.2| 30,6 [ 33.6 35 57 3844 | 401
2 | 4841 | 60,5| 65 |65.7 | 65.5| €6 | 65.5 60
2 | 46 58 63 |64 6heb| 643! 64 | G2
in_temperatures (°C)
2 | 45 57 60 60,6 61 60,84 64 59,4
) | 33.4 | 39.5] Whe5]|4B 50 51.7| 52 51.9
3 | 8.3 29 30 |32 33,51 35.4) 37 | 38.6
2 | 48,1 | 60.5! 65 |65.7| 65.5| 66 | 65.5] 60
2 | 46 58 63 |64 6Le5| 6ue3] 64k | 62
soretiocal temperatures (T)
8 | 3041 | 3241} 3346 34e5 3645 38,2} 39 39.9

-
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TABLE

Calculated flight limitations for V,T. fuzes Mos,906 and 907
when their temperatures must not exceed 70°C

Sea level Limiting Mach number for heights of:-
temperature 0 2000 ¢ 5000 ;40,000 : 20,000 j 30,000 | Tropopause
c £t | £ 1 £t £t £t
=26 145 {145 | 1.45 1455 1.7 1.85 2.15
=20 1.4 14 145 1.5 1.65 1.85 2.15
-15 135 11k 1.4 1.45 1.65 1.8 2.1
-10 1.3 1.3 13 1,45 1.6 1,75 2,05
-5 1.25 | 1.3 143 1.4 1455 1.75 2.0
0 1.2 1.2 1.25 1.35 1.5 1.7 1.95
5 1.45 (1.2 1.2 1.3 1.5 1.65 1.9
10 141 141 1.2 1.25 1.45 1.65 1.85
15 1.0 141 1.15 1.25 1.4 1.6 1.8
20 1.0 1.0 141 1.2 1.4 1.6 1.75
25 0.9 ]1.0 141 1.15 1.35 1.55 1.75
30 0.9 1.0 1.05 1.45 1.35 1.55 1.75
35 0.8 [0.95 1} 1.0 141 1435 1.5 1.7
40 0.7 0.95 | 1.0 141 1.3 1.:5 1.7
45 0.7 |[0.5 |0.95 | 1.05 1.3 1445 1.65
50 0.6 0.9 10.9 1.05 1.25 1ed 1.6

NOTE: (1) For speeds in excess of the above; temperature limits will be
exceeded for any flight in excess of 10 minutes duration,

(2) Values above are rounded to the nearest 0,05i.

- 23 -

RESTRICTED



RESTRICTED
Technical Note No, 7E 13

TABLE 8

Calculated flight limitations for 1000 1b bombs when the bomb

filling temperature must not exceed 80C at a depth of

3 ome after LO minutes flight

Sea level Limiting Mach number for heights of:-
temperature 0 2000 ; 5000 : 10,000 ; 20,000 : 30,000 ; Tropopause
¢ £t £t £t £t £t
-26 2,5 | 2.5 | 2.5 2.6 2,75 | 2.85 3.5
=20 2.4 2,4 24k 2.55 2.7 2.8 341
-15 243 2.3 2.35 2.5 2.65 2.8 3.05
-10 2.25 | 2.25 | 243 2.4 2.6 2,75 3.0
-5 2.2 2.2 2.2 2.35 2.55 2.75 2.95
0 2.1 2.1 2.15 2.3 ' 2.5 2.7 2.9
5 2.0 2,05 | 2.1 2.25 2.45 2.7 2.83
10 1.95 | 2.0 2.05 2.2 2.4 2.65 2.8
15 1.85 | 1.9 195 2415 2435 2.65 2,75
20 1.8 |1.85 | 1.9 241 2.3 2.6 2,75
25 1.75 | 1.8 1.85 2.0 2.25 2.6 2.7
30 1.65 {1.75 | 1.8 1.95 2.2 2.55 2.7
35 1.6 [ 1.65 | 1.75 | 1.9 2.15 2.5 2,65
40 1.5 | 1.6 | 1.7 1.85 2.1 2.5 2.65
45 145 | 145 1.6 1.8 2,05 2.45 2.65
50 1.35 1 1.45 | 155 1,75 i 1.0 2.4 2.6
NOTE: (1) These limitations apply only to the bomb itself, or one with
fuzes inserted in fuze wells within the bomb nose or tail.
They do not apply to a V.T. fuze external to the bomb,
(2) 1Initial bomb temperatures assumed (see Ref.h):-

Sea level temp. Initial oomb temp,

-26 to ~10% -20°C

33 e st 2

30.1 to 50°C 30°C

(3) Values are rounded to the nearest 0.05M,

-2 ~
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Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944

Fort Belvoir, VA 22060-6218

USA

AD#. AD339735
Date of Search: 30 July 2008

Record Summary: AVIA 6/23935
Title: Kinetic and solar heating of 1000 Ib bombs (RAF Idris)
Availability Open Document, Open Description, Normal Closure before FOI Act: 30 years
Former reference (Department) Technical Note No We13
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.

The document has been released under the 30 year rule.

(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967).

This document may be treated as UNLIMITED.



