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L2 Hirah iR liciicne it b ene The high efliciency filter E:_uli
f£it into the sccond bay in the port mainplane. Cn_tht? B.6 it would
be necessary to move the turbine a.‘-}d comprea;or unit u;t? £t

+thind 'bay ‘4n order. torsccommodate b, (he .\:l‘lt?l"\ "A':'?U:‘Lu have a
presswee drop of 10 ins. water guage, :_l.thougn 1.1_‘ it oecm}e”.&“
Eloggcd +his would.incirease by sexbrel Jincles, wibhis passibility

=
was I"CINCTC,

I erNE M fer ara s Apsitmed . foRsaallammatc of S los, of air

A e = ~
per minute (egquivalent to 1CO Def . Al 1 end weuld be tested to o
pressiurs of 110 1bs/Scn.in.
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coi‘.d tie. gg\m pointed out that when the control setting was o
K o :;v. rate could incrcase up to about 24 lbs/min. g
Smi sald that he was not aware of this and asked Mr. Down

to let him have fur t o
- ther details since i
change th d o A may be necessary t
e csign of thoe filtor to cater for such a hig]’l flow

Ll-' I . . 3 .
: ?ticg.igggﬁlll: said that two units werc being made for the
nucuceSS,_ < v tiail, and provided ne radical alterations were 1
axry would be madc available at Farnborough on :'%;' Smiay,
e Hawy £
Ny

&
5th July, 1955. (Now thc 19th July - Secrectary)

Roughing Filtors
Mr. Smith said that in the B.6 two (2) roughing filters
and

4.6

Wi S|

iﬁuﬁeb;? ;néti}lfd, one aftfzz:- cach cngine isolation valvc;

e tu‘;'n"va_’l_:j-zbe a.zgg. ) ROUgHLAg filters, one after cach engine

EET T M un5.e~ thone in the cx?lc:i air inlet g:.pe. It was

rve e lf‘l'e worst conditions these f:}.lters would

SR f‘iltgr tghts, and therefore provision should be

Dot n e e f o ’Po cxcha-l?ged after two flights.
sequent to the meeting - after every f{light - Sec)

Mr. Smith

§é7av£§s§lf oughing filters for the 2.6 trial installation would
< s ‘?‘l ¢ in about L weeks time, and space models would be
available at Farnborough on 20th July, 1955.
4.8 It was agrecd that when the sircraft were being ferried,
t Sqn.ldr, ,
Dobos \

;nd on flights through non active areas, all the filters should
e removed and replaced by ordinary piping

Ventilated Suit Filters
d that there was uncertainty about the yield
of the "Mosaic! weapens and that provision must be mede for the
7ing Commander Ruffel Smith
and ventilated mxits were .
'IgoCdr .

aircraft flying above 45,000 feet.
said that at such altitudes, pressurc,
and "Get-you down procedures” must be considered.
i ned from the pressure suls Ruffel Smith

necessary;
Advice on the subject should be obtaine

4.9 Dr, Morgon sai

unit at the R..’"‘..E.
M. Srdth said that a suitable filter was available which
would be adaptcd to the system vihen details of the aircraft . .
“bs was asked to Vir, Smith
Sqn.Ldr .

modifications became available, Sgn.Ldre Doo K
obtain details of the modifications required on the B.o and el

PR.3e

sampling filter dosign and positioning
tac threce

a brief description of

5,1 ling cormander Arklay &Y€
types of filters. These are:~

(a,) Travcllinz ,Strip
asoadnal Pilter ((Brk 8)



5.

TTersvs, wna tneretore provision should be SERG \

SRS O Ty -th O 7
(Decision sfib;:%{i':“rf o bo cxchanged after two £lights.
quent to the meeting - after every flight - Sec)

47 These
O 3 Bal 0
available :_lnghigg Tilters for the B.6 trial installation would
oS aVAITR R B it Out 4 woeks time, ang Spece fiodels wouldibe
a Parnboroug,h on 20th July, 1955.

48 It wasg
ggd on f’ligh%? igiothat gece the aircraft were being ferried,
Temoved ang repl non active areas » all the filters should

Cplaced by ordinary piping gt S
Dobbs

Vent:i_la'bed Sud.t Mlters
M‘““-————.

4.9 IDr5) Morgﬂ.n sai

o the "j 2 h .9.16. that there was i £ i
otz egede! o o T smeertatney st she vict
sald thet ot such altiioiol® fe0t. Wing Commandes Ruffel Smith

TR P g et }J.d.es, Pressure, and ventilated sudts were

Adviceuogx B S _ecty°4 down procedures” must be considered f

Wit ot fh R._-‘\_.E? should be Obtained from the pressure s:z.i':. Rufriicgrmth

would be St
modif‘icat?.gfgt;:c;?z thvae 3§YStcm vhen details of the aircraft
obtain details op -t}el i ;i?le. Sqn.Ldr. Dobbs was asked to lir, Smith
PR. 3. x € modificationsg required on the B, and Srcz.m Ldr
Dobbs.

Sampling filter dgsign ang Rositioning

ol Wi .
5 ing Commander Arklay gove a brief description of thc thrce [ e

types of filters. These are:=-
(a) Travelling strip
(b) Small cylindrical filtor (iark 8)
(¢) Tip tank filter (iark 3)

Only one of these, namely (b) small mark 8 filter will be used
on '"Mosaic"”, and each aircraft will bec modificd to carry two units.

All three types will be used in "Buffalo",
5.2 For types (a) and (b) the most suitable mounting position on

the aircraft would be on pylons under the wing, but this would
involve quite a large modification. After discussion it was g Cdr,
decided that Wing Commander frklay, Squadron Leader.' Dobbs and ArkKlay
Mr. Whiting should investigate the problem and decide on the most Sqn.Ldr.
that full structural Dobbs.
r this installation., lr./hiting

suitable position., lr. /hiting also stgted
and acrodynamic clearance would be.reg
4 £ i ? F

5
gl
’
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5-3 T.‘]"
Mark g' ing Cammanqep 4 Page y
s and jj- 1 Saiqg that g =
time, eGR4 T PACC moggqy.
f'llm »I‘IO.WOUJ.d not comitwoudc?g G.Vn.ilablg in &goai tihe Action v
QWipmentg himg an Complotion dates Ofdays Dy
Selp JE s al ™ ";i;gdr.
: i 8130 stateg =7
alrcr th rnal
f‘:i_lte:.-l & W?Uld be relatiV'ely s:l_;pg:gfg AR "‘odifice.tions o the
indicq Position would be roquired, o ethactuator Cable tq €ach Vig,Cap
ors (a total of 4 t 4 € E e "itcheg e, *
SWitches ang 4 1ndicaton ) and Arklay
4ir s ; i San.Lar,
%@% nin .
6.1
/ing ggninﬁgggs?d deSignA?f this equipment Was describeq 1
Stage of the ené‘izﬁazé S s oS Pumped from the 12th 4
rubber bag Fittey MPressor into g 100 cubic Ve Capacity
bomb bay of the B.G,ana into a 59 cu.f+

will bc.a elcctrlcaily actuateq, p
gozngarlsgp be ‘Ween the gag &énd particulate matter from the
pra;nssgsg ;rocrrlp O-fi. 4 Ezle cg.oud Was requireqd, Thercfore, a low ige.Car
1lTer (about L in.water guage) w ATl

fitted in the Pipe line, 5 F iy "eka e Sqr;r 1]%;?
Gl 2 . ‘ Dobbs

°< . ving Commander Rufy el-Smith &pressed concern at the
Possibility of an €xplosion occuring should the bag fail
under pressure, Wing Commander &rklay reported that the

testcd before

bags would be hydratﬂ.ically and gas
in the temperature range -10°C wp to 200°c, -

installation within
would be cnclosed within a metal cage when
en pointed out that the

and that thc bag
Titted to the dircraft, It was th
hot fadp supply to the beamb bay would be off, and therefore
-10°C. Wg.Cdr. fig.Car,
Ruffel Smi

™A

the temperature was likely tu go below
Ruffel Smith agreed to caxrry out {lying tests to determihe

what the minimm temperature was likely to be,
t completion dates for the bags could

6.3 It was stated tha : :
not be given due to a hold up in raw mai':er:{.al. The
menufacturing firm required a higher priority. Dr, Morgan
agreed to investigate,

Comera hatch positioning of cquipment.

Dr. Morge

7el lMr, Hogg said that the electronic cquipment to be fitted
® . @ |
Mr. Hog

i - in a pressurised
into the camera hatch would be enclosed lnThe acight including
d that the J
It was agree Mir, Whit

cylinder 3 ft. lung x 15 ins. diameter,

Y # .
tings would be about 1 cvrte Ly
fzhl.sctamflugtigrgl shoulu be fairly simple, and that the R.:

should advise un the design of the mounting.

g

ns additional to
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“lrec.t

. s s S Wl o
o e, TR e mere g
izc;s:lbllf tgog;hnder o, o, Woul g be Ow C.'g..Cdr.
bete wpressure.‘ ]ixplosionsno&cth SXpregg Sqr-\rLd.r
1nstay72d be e 08 Co dor ;IR shoyy, oReorn o4, th Dobbs”
allaty o auliga) gy der ird, ox Ue8 fary®
B Ll S Rin the tompop, 898 test orhat thng
*ltteq 1o tho 28 Woulq o E ™ eod]:bgf‘c”m
- ~ 1 &
the 1on syl Lot P netoned 00 ST L e,
Chber; 4 ol =
Urre] '1h was 1 ¥ tiy woulg be E‘fd out that ,c“;l";en
1 tompera 4 G wag :*Lii’:l“g Ssts :hizm '8.Car
he Ruffel smith

Db B X i ‘
ontaminatioen oL the engines and aircraft sikdn, (This

was additionat to tho agenda )
8¢l Imgi CS. Dr. Steve }

e : ° ° C nson t ld th e 1
mog?.lf'lcatlons and experime U O'mebtlng'tnat
‘ret¥eRel, into the POssibility of decontaminating the engineg

by Spraying a . :
was running, It was hoped that it woulg be
of the cngine for injcction of the
fluid from a tank fitted in the bomb bay so that the
decontamination could be done in flight. Air Commodure
Wilson said that an the aircroft used in “Toten! most of
und to be burst into the flame

the contamination was fo i L
chambers, and at the bottam o ce Lves
doubted ::f the emulsion would touch this. Air Commodore 1}%’: Cdr,
Wilson agreed to obtain R..A:.F. reports on the subject for  Wilson
AsWeRLE, | :




9.

10.

8.2 iftor further discussion the Chairman ruled that the f\%‘ —~

2 3 e o ._“. b thc
subject should be discussed in dctaﬂfi %th; ,azt;_‘on vyva.s
persunnel dircectly concerned before furthc

authorised,
8.3 Adrcraft siin. Dr., Stevenson Sa‘.!‘d oy thiJsG pzzflic:vas
was well advanced, and a dccontmrﬁ.;mtlonF:;gb g;zug}%. ¥
now undergoing trials on an a_'i_rcraqft at R
date the best standard finish of the thrce a 900
(D.T.D.900,772 and 827) was found to be D,T.D. o 1') 900, but
Mr, ‘hiting said that the B.6 was sprayed to D.T. “task of
not the P.R,3. The R...E, could not undertake the task of
respraying the P,R, 3 with D,T.D.900.
8.4 It was agrecd that in the actual trial, parts of the :
aircralft should be left free of decontamination paint so that .
the effectiveness of the paint could be accurately assessed. ISJQ_;{DLGI‘. T

obbs,
in Positioning of cquipment and switches
9.1 Cloud Iracking Equipment, Mr, Dale showed the meeting A
the proposed equipment, Tt consists of a Type 13204
battery cperated monitor with s scnsitive geiger head. The

< lO irls. deeP’

Pressure Cab

monitor is appross nntely 10 ins, x 3% ins =
and should be fitteq in an antivibration mounting in a 2
Position where the dial can be seen by the Lavigator. The Mr, Dale
brockct, and its pesition tge.Cdr.,

Ruffel Smith

geiger tube could be FPitted on o
Vias not critical 3 the only lidiatio
not be hcavily locally shiclded,

Wing Commandcr Ruffel Smith suggested that
Wg.Cdr,

n bcing that it should

9.2 Switches,

all the switghe§ and indicators should bo mounted together

on a board ang installed in a position where they could be Rulffel Smith
The mecting agreed, Sgn,.Ldr,
Dobbs.

operated by the Navigator,

C)eis Dosc Rate Meter. ire Dalc said that at a previous
meetlng & requircment had been stated for a dose rate, meter
to be installeqd in the pressure cabin, In his opinion such
a met'er ':vould not serve any useful burpose, since the dose
rate is independent of the yield of the weapon and the total
dose received by the crew would depend only on the size or
the cloud and the time spent within it, The crew would be
carrying intecgrating dosimecters, The meeting agreed to
accept Mre Dalc's advice s and the requircment was withdrawn,

Other Business
cight of every unit to be all
¢ done, concerned

10.1 IMr. Whiting asked fur the w
specifieds The Chairman said this would b

10,2 Wing Commander Symonds asked if the
produce drawings of the modifications carried out on the

Trial Instollation aireraft, The Chairman replied that
onsiblec for producing the Sgn,Ldr,
Dobbs

Squadron Leader Dobbs would be resp
and Wing Cormaender Ruffel

RoAE, would

special Technical Instructions; :

Smith stated that where special fittings (c.g. brackets) were Wg.Cdr,

made for the trial installation, additional ones would be Ruff;l
Smit

made for icadquarters Maintenance Cormand,

10,3 ¥ Commandcr Ruffcl Smith said that the Canberra.
fit’ged wiﬁh wing tip tanks was limited to a mach number

of 0, 72
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. PROTECTION OF ATRCREW ‘A T AW, BW AND CW HAZARDS

M\ '\NO‘I'ES ON THE DISCUSSION AT C.D.E.E. PORTON, ON 22.11.55.

[}
"~ 1. A discussion was held between Mr. Peacock, Mr. Trotman, Mr. Thomas,
s Mr. Butcher, Mr. Nugent, all of C.D.E.E., Miss Grimshaw, R.D.A.E.2, Mr. Gregory,
\ SR R.D.A.E.4., and Mr. Maile, M.E.Department, R.A.E., with a view to finalising the
draft note prepared by R.D.A.E.4 on the protection of aircrew against AW, BW

and CW hazards.

| 2.  C.D.E.E. had already made certain comments on this note in their minute
//// dated 10th September, 1954. Going through these comments, Mr. Gregory explained

that it had not been possible to obtain guidance from the doctors as to what
constituted an acceptable background of cabin air contamination in the AW case.
All that they were prepared to say was that during earlier trials when a Canberra
hed flown through an atomic cloud the degree of filtration provided by the parti-
cular filter installed in the cabin air system had been adequate, and that in the
circumstances it seemed reasonable to make similar provision in Service aircraft.

,,[L 3. Details of this filter had been given in the Appendix to R.D.A.E.4's note.
\ It was understood to give a penetration with methylene blue of not greater than
' Jﬁu » 0.005% at a flow of 35 cu.ft/minute. In the Canberra used for the trials,
%’ ~ © however, the flow rate through the filter was probably %99ni~llQ_EE;£EZ§iB: and
, Mr. Gregory enquired what the filtration efficiency of the filter was likely to
! be under these conditions. C.D.E.E. considered that the corresponding figure
\ at this flow would probably be about -01% and they understood from their
contacts with Aldermaston (who have now taken over the responsibility for these
‘ éxperimental installations from Harwell) that a penetration limit of .05% would
i be acceptable. Mr. Gregory considered that if this could be confirmed by the
: doctors it would give a firm basis on which- to work.

e

L. Mr. Gregory explained that the use of a Service respirator with built-in R.T.:

which could be removed in the air and replaced by a partial pressure suit or other

8 headpiece was not generally practicable; it was quite impossible for a pilot to

perform such an opsration himself in a fighter, and would be difficult in bombers.

Moreover, as on many occasions aircrew would have to wear a pressure suit head-

il Piece in any case, the obvious course was to make the headpiece serve both

] purposes. It was just possible that some benefit might be obtained from a

| T Service type respirator with built-in R.Te, in the case of aircraft such as
transports; this had, however, already been covered in the note.

5¢ In their earlier comments, Porton had suggested certain alterations to
paragraphs 2.2.8., 3.1 and 3.2.6 of the note. They how explained that since the
note was written and their comments had been made, there had been reassessment of
- the CW risk which was now considered to be more serious. It had been suggested
during earlier discussions that liquid contamination was the main danger and that
provided protection was given for the eyes, nose and mouth, the risk from CW :
vapour was probably not great. This was unlikely now to be true and some further
_ revision of the CW aspects of the note, and rarticulerly of the paragraphs under
s Section 3.1 seemed desirable. C.D.E.E. agreed, therefore, to make suggestions ad
L 0 how the note might be redrafted to bring it into line with latest knowledge. :

ght of these ohanged*circumstanoes, the proposal to fit a combined
d charcoal filter in the air ventilated suit line and a rarticulate
irmix line to the oxygen system might also require Trevisiong

oal filter in the latter case might now be necessary.
nsider this and forward their recommendations.

t!i!n to avoid BW and CW contamination of the
)d to be three possibilities.

ombined particulate and charcoal filter,

A smwmdd eV 8 an . a ity =
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. ll}o c.DoE-Eo stated that it
-ement without test

£ the
line, downstream o
::‘11 ;ﬁ:o;u 33.47 proposed, for the

ilat
3 The tapping of the air vent
combined particulate and charco
xisting pressure. drop

airmix supply.
the e
In the case of 1, the R.A.E. confirmed Zh::uld now be relaxed l.ndhth;:ctn
Tequirements which they had previously quote at 4O 11tr.l/nin, -the
Place of the limit of 0.25" of water back P ®at 35 1itres/min. (STP). - -

Pressure could now be increased to 2" of water & Shpon i R 0 i
nts, a-combined charcoal ant

wi;:h an overall -depth of

C.D.E.E. stated that with these relaxed requizems
owever, investigate

8.
ter
filter would probably be about 4" di;‘::y would, b

Particulate
about 2n, The weight should be about 8 oz.
the position fully and confirm this.
additional
In the case of 2, Mr. Maile considered that the provision of

9. il
3 ecessarily

ray&en cylinders might well be acoeptable and that this need not n
Tresult in g &reat increase in weight.

ication
10. 1n the case of 3y while this was practicable, it would mquin z:di§lcilti-
of or adjustments to the regulators to cover satisfactory operat onthrae e s 7
::3" aaattnis ¥as, therefore, probably the least desirable of the

es.
1l. As & resuit ver both 1 and 2 as
of the discussion, Mr. Gregory proposed to co

gossible heans of providing the ne;elury protection in his note and would i:;i:dﬁ
etails of the filter needed to meet the latest requirements in case 1 when

inromation ¥as received from Porton.
$2  Porton confirmed that Aldermaston were now engaged on the installation of
c S 1in Canberras for further trials and Mr. Gregory said that he would
ogﬂ;ﬂctpthem to f£ind the latest position from their end. Porton gave the name
T+ Pe A. White and My, Smith as contacts at Aldermaston.

a8 a means of protection against BW

13- Mr. Gregory agkeq
t
and CW hazards on the gr:;n Ao preesuz‘,ly on the existing seals with the
in the breathing line. This would avoid the need for
developing 8pecial inflation Squipment for the transit case from crew room to
the present headpieces used edge seals and that
pPressures some protection

whilst these were designed to seal only against internal
egainst penetration of agents from the outside.

would presumably be obtained
say what protection might be

vas impossible to
8 and Mr. Gregory undertook, accord-
© be made available to them

Provided by such an arran;

ingly, to arrange for both a BWT and an ML headpiece %

for trials. (During s further discussion on headpieces and masks later in the

day, it was agreed that the Ministry of Supply would also welcome an opinion from

C.DeE.E., after they had seen these headpieces, as to whether they felt they might
development in this field.)

be able to contribute to
As a small positive Pressure is in any case likely to be needed in the head-
n the airoraft, as a safeguard against contamination
gate the provision of the necessary

15.
Piece when at readiness i
R.A.E., stated that he would investi

Mr. Meile,
manual control on the oxygen regulators.
effect of BW agents on the
generally accepted that there

16. 1In reply to a query from Mr. Gregory as to the
éyes, C.D.E.E. stated that they believed that it was
but pointed out that there was, of course, always the danger of

was little risk,
infection of wounds and small cuts from such agents.
sed of the weight of the 9" cube Pilter

17. Mr. Gregory asked if he could be advi
as fitted to Canberras, and C.D.E.E. agreed to supply this with the further
information required from them as 2 result of fis discussion.
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