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INTRODUCT ICN

Fl, Format

The Programme of Research and Development for the current year, 195%!55,
llike that for 1953/54, has four main divisions, each covering the work :f a
f Buperintendent's Branch:=

l. Propellant Research 1: "Development' and processing of all types
f solid roket prepellants; onalysis and testing; materials,

L Fropellant Research II: physico—chemienl resenrch on many aspects
l'.

combustion; rheological research; scnsitivencss of explosives,

rd --

e Explosives and Intermedintes: organic chemical roescoreh;

laborntory investigantion of new processes; initintors,

Ls Chemical Engineering: pilot plant operantion and applied research.

somewhat stersotyped pattern of subject=titles and code numbers in the
is tnken from the 'Progressing and Plarmning' scheme which it is bound
W Thus, the main fields of current activity are summarised under one
or more of five 'P and P! headings; namely, Dnted Projects (a Project being a
gpecificd Service ﬁewﬂnd}, Undated Projects, Post=Design Services (i,c. modifi-
cations and improvements in existing Service siorﬁs), Basic and Applied Research
and Development, and Design and Development of Testing or Laboratory Equipment,
Wherever possible, work of the types indicated by the last two headings is
ineluded under one of the other three agalinst the appropriate Projects.

1 items in this Programme will be worked upon continuously or intermittently
during the year April 1954 to March 1955. A cross reference (marked +) is given
where a particular item and code number is shared between two or more Branches,
Inactive items are shewn separately on the lists of deferred subjects. Items
completed during 1953/5L are tabulated at the end of each Superintendent's pro-

gramme, together with those deferred or abandoned,

"
Al

s Priorities )

Tnevitably, a very large proportion of the items on E.R.D.E's Programme is
of the undated kind, Relotively few can be linked exclusively, or without some
ambiguity, to specific Service Projects. Various rcasons for this state of
affairs were illustrated and discussed at some length in the Introdustion to the
195%/5l, Programme, so they will not be repeated here. Many R. & D, ifems,
though not endowed with a Service priority-rating, stem from the declared policiecs
of Controller of Munitions or P.D.S.H.(D), or of Committees such as E.D.P.C. whose
Chairmen is C.M. An asterisk (*) in the second Priority column indiecates that
the item s> marked is regarded by D.M.X.R.D, and ¢.S./E.R.D.E, n& being of
particular importance, though carrying no Service or Ministry priority rating,
and due to receive the maximum amount of attention within the Establishment's
TESOUrces.

5 Trends

Development and research during the past year in the propellant Branches
s P.R.T. and S,P.R.II, have revenled many subtle aspects of 'plateau’ and 'mesa’
phenomena underlying the pressure-independence ard temperature-indepcendence of
rate=of-burning of the new rocket cordites., In this connection the incorpora-
tion of lend compounds in cordite raises many problems, as yot not completely
| solved, bearing upon the control of manufacture and the reproducibility and
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| OEDNANCE & S... E.1l7 | Ingredients E17B Picrite processes FE17B1 || Nitrolim to picrite:
4 Cant.) (Cont,) (Cont.) (Cont. ) (Cont.) || 'Direct fusion® pilot plant- |E1781JT *
PROPELLANTS: final development at 100 1b/
' hour output,
{ Other Research and Hitration pilot plant - final |E17B1K
devolopment at 50 lb_.r"hcuur
Development {Gﬂnt.} with neutrnlisation and re=
eyeling of spent liquor.,
Sproying and drying pilot E1TRIL
plants,

Isourca Noute:
Joint Progromme with D,0,F, (X) | E17BIN
= Pilot plant development of
| selected stnpes,

'
!
[
|
i

Recovery of nitrntion spent »
acid:
Review, E1L7/B1P
| Vacuum concentrntion with E17/B1R
separntion of nmronium salt

and immroved yield of picrite,
#:.-m - =

HIGH EXPLOSIVES: E.20 | R.D.X, E2CE Mnnufacture. F2(B1 || Small pilot plant with acid Ep0B1C ¥

recirculntion, scparate i

st=De Work | fume-of f and modified
| crystalliser,

| Puri : E2(B2 || Joint Programme with E20878 %

i D.0.F.(X) = Continucus

- ow

for Service., l

recrystallisation from
cyclohexanone,
Yressurc boiling, E2OB A L




S
—— -

SECEET

1tems Completed in 1953-54,

Laboratory studies of (a) icing, (b} control of grist and acidity.

B.M,R, - Prof. R.D. Haworth, University of Sheffield,

Collaboration in production and confirmatory trials using R.D.1339.

Work no longer shared by S.E.IL.
Studics continuing under E2(BIC,

E.MN.R. Terminated.

Process fully developed, Service
use expected.

Thiocyannte routc: integration of stages CS» to guanidine for Comploted. Further development
assessment of prospects. swaits policy decisions.
Investigations on reactivity and avnilability of alkylating agents, Completed.
ElL 582G Exploration of routes alternative to alkylation, e¢.g. sulphamic Terminated. Theoretical and explora=
reaction. tory study not gneouraging.
ElL 583D Yield of mitrocellulose in relation to purity of cellulose. Completed, Report in draft.
Ttems Deferred or Inoctive,
B2uA24 Applicability of lead styphnate, beta form, to percussion caps. Innctive while assessument proceeds
' (R.D. 1318).

EL5B3B Continuous centrifugel separntion f spent acid from nitrocellulose. Defeorrod awniting progross on ;
previous item, ' '

BLEB G Provision of nitroccllulosc # r rote=of-burning studies. Innetive until requirements arise L
agnin. '

i

EL589 Provision of gunnidine derivatives r stobility and user aospsaments, Tnnctive until f'resh requirements o
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Propellants Research II (Cont.)

SURJECT " PROJECT olUB=FPROJECT SUB=FROJECT SUB-TITLIE PRIOCHITY

MName Mo, MName No. Mame Mo, Name No, Service|E.R.D.E

GENERAL RKESEARCH B.L5 Sensitiveness and [ELED Impact sensitiveness | E4L3D35 |Development of a test
(Cont, )|| Detonability (Cont.,) (Cont. ) I;E_.‘.\u;-‘l_::l liability of nn explos
AND DEVELOEMENT : {G::m..} propagate eXplosion.
The Rotter machine: extension [(BELEDIG
Other Research and and interpretation of rcsults.
Mochonism of the initistion of |ELSDIH #
cxpleosion in the 'gap',
Progment! ond 'rifle bullet!
testa: photopraphic study.

B, 5D 55

Development (Cont.)

Sensitiveness of %, 5D6 |Sensitivencss of homogencous ELSDEA
| solid explosives explosives as o function of
and propellants, chemicnl nature, T
gize and voids: study ef
| |T.N.T. and picric ncid in both
golid and liguid phases,
Sensitiveness of binary explos=-|EL5DEB
ive systems bascd on ammonium
i perchlornte ns a funetion of

the particle size of the
|| oxidant and of wvoids in the
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function of the size and
hnbit of the crystals: effect
of admixture with water/or
nitric acid.
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Propellants Research I (Cent.)
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FUZES & INITIATORS |E.25 || Sensitiveness of Friction n2mt3 | Effect on the sensitiveness FoRF A
l(Cont.)|| Initiators (Cont, sensitivencss, of initiators to friction of g
{ther Research and the size and hardness of
crystals of the initiatory
Development (Cr}nt.} substance and of particles
of eontaminants,
Physical Proper- Rates of burning,. E2HA, | Relationship of sensitiveness | E25GLA l
ties of Initiators = to rates of burning.
Detonability, E25G5 | Build-up of explosion wave ©
to detonation velocity in
initiating explosives con=-
tained in small channcls,
GENERAL HESEARCH E.45 |Frip£1]nrt¢ in Combustiocy ELBA] E.M.B, = Dr, P. Gray,
L General., University of Cambridge =
AND DEVELOPMENT : Thermal ignition and com=
bustion in the vapour phase
Other desearch and of self-combustible com~
pounds, g.,8. hydrazine.
Development.
heology. 7L 50, | Behaviour of colloidal and +
plastic propellonts under
high rates of compressive
= strain,
r B,.5.5 ) Doutine cal, val, deter- EL S5
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SUBJECT T PROJECT -
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Name No. Name No.
G.W. MI{ET, E.13 Cordites. E13C | bur 1
(Cont, )| |
TORFEDO , SUBMARINE | 1
& LPM PROFELLANTS: ]r | | ‘
|
Other Ressarch and | F
Development (Cont.) |
Liquid E13E
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o burning, i
| I.
=2 | Monopropellnnts based on cthy
bt nitrate and isopropyl nitrate,
156 | E.M.R. = Prof, W.F.K. Wynne-
J

University of

anca, Durhnm =
Physico=chemical problems of

|

]

concentrated hydrogen pe *:-r:'.i.ulu.h
5 |

e

=

13E Tyriale 2t T.T.E.
storage of H.T.P. under tropi-
onl conditions, Materinls and
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Propellants Research II (Cont.)

SUBJECT PROJECT SUB-FPROJECT SUB=-PROJECT SUB-TITLE

PRIORITY
Name No. Name Mo, Name No. Hame No. || Service| E.R.DI,
G.W. ROCKET, E.13 | General (Cont.) E13A || Measurerent of rates | E13A3 |Combustion of solid binary E13A3B
Cat. ) (Cort.)]| of burning (Cont.) font, ) | systems based on ammonium
TORPEDO . SUBMARIIE perchlorate. Studies of the
—_— factors influcncing the rotes
& LPM PROPELLANTS: bof burning of composite pro-
pellants.
_{.‘ﬂ;‘!gr Resenrch and | Ventcd wvessel. E13435D
Crowiford "Strand" burner. F13A5E
Development (Cont.) Micwo rockets (solid). B13A3F
"S1lah" burner. E13A3G

These items are routine
services for =solid propellant
rescarch,

Combustion, E13A8 |Effect of lend compounds on E13A84
the burning of ligquid nitric
esters, Combustion studies
on colloidal sygtems simu=-
lating cordites,

Combustion of liguid nitrie E130HB
esters. Chemical nnd spectro-
chemical studies of the com-
bustion products.

Effect of lead compounds on E138C
the combustion products of
liquid nitric cstecrs.
Chemical and spectrochemical

studics.
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Propellants Research 1 [Gont_}

Itoms Deleted or Deferred

E25C3B Correlntion of chemical deterioration with effective life, Deleted = covered by E25C 3.
E28A7B V.7, nnd C.V.T. wotcrproofing. Deleted, and dealt with
under E28R11A.
E29B1E Conducting varnish for eartridge coses. Deferrcd = pwniting further
proposals,
it
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Na., ‘ Name E.RD.E.
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Propellants Research I (Cont,)

Items Completed in 1953/5.,

EZOA1D Wax-resistant cements,

E29A1F Improved cement ED1A.

E29A24 Plastic sheaths for fuzes,

E29B24 Alternatives to silk, viz., viscose, box cloth.
EZ29B5A Fuze. 208,

ELGAZA Potassium perchlorate propellants.

ELEBEL X-ray determination of ecrystal structure,
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Propellants Research 1 (Cont.,)

SUBJECT PROJECT SUB=~PROJECT SUB-PROJECT SUB=[ITIE PRIORITY
_ Name Na. Name Mo Name o Name Ho. Jervice | E.R.D.E.
MATERIALS AND E26 || Assessment of 1264 || Cartridges. E261 For battalion A/T gun (120 mm, E26A1A |
Materials and *I RCL) 1
AMMUNTTION SEALTNG Waterproofing, | Q.F. 20-pr. A.P.D.S, E26A1B
! Buitability of protective E26A10 ‘
& PROTECTION: | i | treatmant for ateel cases of
i i 3=inch/ 70 cal, ammunition,
[ Dated Work for | |
|
( Bervices.
—
4 |
MATERIALS AND E.28 || Waterproofing, E28A AP. Mire No. 6. Mk.X L | Waterproofing and climatic E28A10 | \
T i trials of Mk.II fusze. |
AMMUNIT ION SEALING 3 _ '.
1 un ammunition E28A3 ||Waterproofing: External E28A3A | *
& PROTECTICH : etonators. varnishe s, i
I |lilternatives to shellac, | E280 ! |
} Post-Design Work for | | \ \
Q.F. Cartridges, _| E280),. iVaterproofing, - | E28i A
Services, il ! : ] k . : \
i Tubes V.E. E28A5 [IWaterproofing, E 28A5A
i = = t
| A/C lomb detonators. |E28A8 ||[Waterproofing. E2BAEA I
l Grenade igniter. E28A9 |[Waterproofing, E28A
V.T. fuzes, r28A11[IMiscellancous waterproofing E28A11A 2
problems.
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SUBJTECT FROJECT S UB-FROJECT u SUB=FHOJECT SUB-TITLE PRIORITY
Name No., Name lo. Name No, | Name No Serviceg] E.RH.D.E
ORDNANCE & E._ﬂ. E.17 [Ferneral (Cont.) {E17A 5}:}1:-11%‘-::{, climatic and | E17A9 { Compositions containing mech- E17A9D
_ s (Cant.) cont.)| cl imatic-ballistic (Cont,) { anically=nitrated cellulose.
PROPELLANTS : trials (Cont,). Compogitions containing pulp= |E174A9E
T i ) boiled N.C.
Other Hesearch and
N
| Compatibility with E17410 | R.D. cements and luting con E17
i : -4, - o uting con- ALOD
Development (Cont.) materials, taining substitute ingredi-
) ents.
| e Miscellancous, E17AICE
; : Safetv. E17/11 || Habitability: D.E.G.N. E17A1]B
|' : g = cordites,
| Foreign propellants, El7A12 |l Annlysias, stability and E17AT1 24
i ]' o S A 13_1_-j__-TF'.._"'..'fZiD trinls,
|' Cool non-pierite E17AL13 | Development of solvent type E17TALIA &
i . ! propellant, (short term solution),
! ! Development of solventless E17A13E
| ] A A type (long term solution).
Ball Powder. | E1f Methods of E17: Processing varisbles, E1771A i
+ anufacture, Double-base formulations, E1T21B *
Moderation. E1701C
— — —
HIGH EXPLOSIVES: E,.20 | Torpex, E20C | Stability, E2C1 | Depth charges, etec. B2001A
Post-Design Work. General Fillings E20D | Compatibility E20D]1 || Minol with coating com- E2(D1A
= A positions,
E20E Stnbility, E20E] | Acetone=granulated tetryl. E20FR1A
— e - — = s Tl — S
T f - s e ="y
":'?;j. Compatibility \ 1A1 | R.D, coments and luting ﬂ:'—-t-- EZIMG
wit : & | taining substitute ingrcdicnta,
| A ORa. E21AIE
] 1 ——— E —
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sropellants Research I (Cont,)

SUBJECT ROJFEC Jl - - - [_ j_-".-_-._ KB
Name No, l N aume No. || { N N __frjijf_-]' -
RIS Sl L = ---]— - + - b i B Iy k
CURDNANCE & S.A E.lL || Charges for New L || 3-inc] f . | |
] Equipments. i\ Light A. { | s | I
PROFELLANTS : | " ' ' a '
i : ' 1 i ' | :
:. D&tﬂﬂ work f{}r F | 2 | ! ' i : i ._ I ‘; E
' i I icd - | | [
fSarvicus. | 3- ' ' } i ' l |
: | : T L1 i diedi I i
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: i s | J craf't guns, |
i " | | ! \ e
j ; j J' 1 =t ‘;.I FI 1 E ALTA I
I I|I M. - : | i | Blhaily) cl r Wit . _J 'r_ LLALSA 1. =
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I |J Charges for | =pr, ! Jove log nt UDE LI S RY |
[_ Improved Ammunition, « B, P { ~nd chr i 5.A.R. ). v
|
: ——— St S — — = e —— r—
P ORDNANCE & S..0.. E.15|| Charges for New 21454 |1 le 1t Luben, - 1,C. I, Ardcer - ELSAZA “. |
! Equipmur. L8, | Propellant loads for 0, 50 |
[ PROPELIANTS : by L NN (| ammnition,
Undated Work E15C Harmonisation E15C3 Use of ball powder, E150 3A
propellants, Ad hoc problems, E150 1R
for Services.
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. SUBJECT FROJECT SUB-PROJECT SUB-PROJECT SUB=TITIE PRICRITY
Name No. Name No, Name No, " Name o, Service|E.R,D.E.
G.W, ROCKET, E.13 | Colloidal E13D || Process mechanics, E13D19 || Of new ingredients, E13D194
' (Cont.){ Propellants Cont. ) Rate of solution of ingredients, E13D19E
| TORPEDO, SUBMARTNE (Cast Double-Base) Volime, cisngss; 13150
(Cont. ) Heat transfer problems, E13D19D
& LPM PROPELLANTS: Accommodation of curing E13D19E
pressures,
| Other Research and
Large charges, E13D20 | Production problems, Advisory |E13D20A
Development (Cont.) to 1.C,I., Summerfield,
EM.R. = I.C.T., Ardeer - E13D20B
Supporting work,
Experimental E13D2]1 § Development of charge:
15=inch charge. gik Conecentric rings, E13D21A
b) Star centred.
) e o ok Deveclopment of igniter, E13D21B
135 i Charges. E15F1 §E.M.R. - I.C.I., Ardeer - | BE13F1A
Expulsion charges for L.F. |
’ ! rockets,
’ E.M.R, - T.C.I., Ardoer - E13F1B "
| | Large pressed charges for
| e 4 S rocket motors,
|
' : "
' Climatic trials, E13F5 I.C.I, charges (other than E13F 34
l propellonts for engine
) starters),
3H eT requ E13H Chemicnl properties of E13HI1C
inhibiting materials.
.
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Castin
Finis
Casti

& powder,
hd Propellant,
e Tguid

|" PROJECT SUB=-PROJECT SUB-PROJECT SUB-TITIE PRIORITY
No. | Name No. Wame lo., Name No, servicelE.R.D.E.
| = = -
{E‘lﬁ il Colloidal E]_j['_:} otability and elimatic E137 {D.E.G.N. as substitute for E15074
Cont, | Propellants (Cont.)| trials, nitroglyecerine,
(Cordites)(Cont, ) Compositions containing E13C7B <.
potassium perchlorate,
Compogitions containing pul; - E13C7D
boiled nitrocellulose.,
Charges for 2-inch, 3=inch, E13CT7F
and 5~inch rockets (current
Development fﬂﬂnt.)] and new compositions),
’ Engine=-starter cartridges - E13CTG
| y s e Avon, <host, Python, Sapphire.
II Compatibility with E13CH Miscellaneous materinls, E1CEF
| materinls,
J CNeT research. E1XCT | Effect of thermal history E13011A |
1 ! e Sl _—_Jon mechanical properties.
|
Colloidn] 3 Manu ari E13D3 | Preparntory operations, E13D3H
Propellants tech Casting, E13D37
(Cast D yub ] e=F Guring,. E13D3K
Final operations, E13D3L
Casting powder shape and sige, E13D
|
Ignition, E13D4 IMinimum ignition for low E13D4A
temperaturcs and pressures, k.
itability and E13D6 fAccelernted (80°C,) crocking E13D6A
climatic trinls, trials,
60°C, cracking trials, E13DEB
' W temperature trinls. ELIDEC
- 10 - ’ -
— " — ‘._r'_.: _-—-l-‘_-———_-——_ —
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E13D9A
|E13D98
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compositions.
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E11A \
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medium=fast compas ition,. |

Flatoon A/T Rocket

propell ant.

Magpie
\
|
UNGUIDED ROCKET E.hL 3.5-inch HE/ AT Eh Development of M, 7. BLEL Pactors affecting wallistics.| E4EIC 1
Bocket; Shorallants Cutting techniques. E4E1D 1 -
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SECRET

to meet the demands for alow-

are being made nd high ranges of ealori-

stability of ballistics. Attempts T oh the medium a

burning tplatonised’ compositions in
metric value.

and of segments of
re attention atb E.R.D.EB. ‘than_ia possible
aff availahle. The 3:l,tuz}t1ﬂn will be
the new cordite develop-
They will not' e

5 5
The press-extrusion of 1arge-:}1a:ncter rocket chaTgES,
gven larger charges, nught‘to rﬁmlml?st
in present circumstances with the sma ke ’
agg‘snmtcd by thc slowness with which the S:rg:v1s;ztgl rzssing.
ment facilities on South Site (Project I11) 1S P

ready before the middle of 1956.
ntender for the re=specified

a sericus CO f sy o
s imontal plastic compositions are

ﬂ,{:ﬂ.}; other expel
tsustainer! mMOLoTS.

Plastic propellant has b
5-inch Aireraft Rocket (ungui
under dovelopment and test for GuW.
here. and elscwhere, in the use of ammonium nitrate
i;, forcing our work in the d.‘.l.mctmn.cf basic
~ssociation with other solts and matrix moterials,

Whilst Cnst Double-Base is being invastignteﬂ._with the full f.::f‘fﬂrt.nf the
small team engnged upon it, the priority nc;urgcﬁ l{S'JtcEajJ:%)t:Jmi? 'gy
& v + demands from R.A.E./R.P.D. (WNestco JL,E. Tor

renson of the incessan idls e hs Tl ity tie o

experimental propellents of other types. e ; ; :
look into the development of propellants suitable to the pun—assisted rocket

and similar boosted missiles. Unusunl plysical ¢ued kities are called for and
specinl tost-methods will have to be devised.

The intertion to set up a 'ball powder! plant at R.O.F., Bishopton for the o \
ssitate grenter effort by E.R.D.E, in [ L2’

Difficulties encountercd
in Composite types of propellant
studics of the purc salt and in

manufacture of small-arms powders will necessitote
support. This should not be undere stimated.

The physico-chemical study of combustion processcs in various types of solid AN -
systems will be continued. Faint outlines of somc useful generalisations are
emerging,

The tempo and range of rheologicel studies have had to be stepped up, and
are expected to inerease further in view of the stringent requirements of new
propellent applications and the advent to Wnltham Abbey of the E.R.D.E. Materials
Section concerned with ammunition problems (formerly located at ‘.’a’-::-:}lv.ich), and
of D.M.X.R.D's dinterinls Group.

: The investment in spectroscopic eaquipment, especially the infra-red record=
ing spcctmmu‘-l;.crs, mrdc two or three years ngo is now beginning to pay dividends
mtﬂ}": mﬂf"ti“ﬂ i ield; cspeeinlly in regard to the estimation of minoy prope
ant ingredients, the examinstion of pelymeric s {

i 4 f'lmmls, on of polyme ric mnterinls, and the study of re=

i P;]?chm:.a is bg.inbﬁ '{L:lc » nnd will continue, in linking combustion kinetics
iation nn ild up of detonntion in liguic i
interpretation of 'sensitivencss!. R

Picrite manufacture which, in i
= : . ’ various aspect i
of a substantial proportion of the staff of the S?E,.iltliln&ama ;h&mna.tmtipﬂ

tending more and more towards the 'lime-cynnamide' and i f‘uaianfnhun.ﬂ

In spite of unremittin
: g effort n luti
production of dicthyl sulphnte il f:‘i;i: to the problem of the high cost of

of the Roberts process vithout Aiminishing tho Geer e Ghs. ceainst tho PR

chemical engincering as the desirability of its
; : Aaspects o of exploring 1%8
Waltham Atbey, From the R &“E scale larger than can readily be undertaken

S A _ standpoint . ¢ : . :
diately after World Wor II has cert:aini:,r g:aiﬁrﬁz m%i:iﬁtwm o
peak of VLY. 02

- 2 i
SECHET




Chief Superintendent

Superintendent, Propellants Research I.
Superintendent, Propellants Research II.
Superintendent, Chemical Engineering

Superintendent, Explosives and Intermediates

Dr, C.H. Johnson
Dr, G,H.S5. Young
Mr., A. Brewin
Mr. R.G. Ross

Dr, A. Lovecy




L

20 e B oo 0 I O e

-

8./1.5.R.6,

Dy,

e

Mr,
Mr,
Mr,
Dr.
Mr,
Mr,
Ir.
Mr,
Dr.
Dr.
Mz,
Mr,
Dr.
1
HI'I
Reg

MXR.D. (4)
OIB'I
P

P
B
c

,E.R.D.E. (2)
R.I,
2. T1,
L,

E.

Roberts

G,K. Adams
Brown

Chard

Gooding

Hewson
Hutchison
Enight

lonro

L, Phillips
Pryde

Taylor
Verschoyle
Walters
Williams

H.T. Lester {2]
istry (1 + stock)




	AVIA_37_391_IMG_0001
	AVIA_37_391_IMG_0002
	AVIA_37_391_IMG_0003
	AVIA_37_391_IMG_0004
	AVIA_37_391_IMG_0005
	AVIA_37_391_IMG_0006
	AVIA_37_391_IMG_0007
	AVIA_37_391_IMG_0008
	AVIA_37_391_IMG_0009
	AVIA_37_391_IMG_0010
	AVIA_37_391_IMG_0011
	AVIA_37_391_IMG_0012
	AVIA_37_391_IMG_0013
	AVIA_37_391_IMG_0014
	AVIA_37_391_IMG_0015
	AVIA_37_391_IMG_0016
	AVIA_37_391_IMG_0017
	AVIA_37_391_IMG_0018
	AVIA_37_391_IMG_0019
	AVIA_37_391_IMG_0020
	AVIA_37_391_IMG_0021
	AVIA_37_391_IMG_0022
	AVIA_37_391_IMG_0023
	AVIA_37_391_IMG_0024
	AVIA_37_391_IMG_0025
	AVIA_37_391_IMG_0026
	AVIA_37_391_IMG_0027
	AVIA_37_391_IMG_0028
	AVIA_37_391_IMG_0029
	AVIA_37_391_IMG_0030
	AVIA_37_391_IMG_0031
	AVIA_37_391_IMG_0032
	AVIA_37_391_IMG_0033
	AVIA_37_391_IMG_0034
	AVIA_37_391_IMG_0035
	AVIA_37_391_IMG_0036
	AVIA_37_391_IMG_0037
	AVIA_37_391_IMG_0038
	AVIA_37_391_IMG_0039
	AVIA_37_391_IMG_0040
	AVIA_37_391_IMG_0041
	AVIA_37_391_IMG_0042
	AVIA_37_391_IMG_0043
	AVIA_37_391_IMG_0044
	AVIA_37_391_IMG_0045

