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M,1inistry o-fL 'viation,
Aircraft Torpedo Developieont Unit,

Helston,
Cornwa.11

3rd May 1965

Progress Report No 1/65

TDU/61/06

Liror.ft ToreoDvlprtUi

ffif-er; r~,, _L~o~

A~pril 1265

This roport concerns the rork completedl during
the period I st IRoverber 1 964 to 30th A'pril 1965.

The nurmber of trials coim.pleted increased over
oomparable periods in redent years; I.ossex clearance
trials in respect of DU buoys ama Depth Cllzrge hv
been t sde on behoif of A. a '.*1P.I.

This Unit p,-xticipoted in the \Tessex 17. S 17k 5
Tiinterisation trials in Canada Pnd recoamendations
h.-ve hcmn 2 de in resipect of Ikl 44 torpedo rnd fuze
design, and) mainor mod if ic, tions to f light-in--ir
materiel. have been iitiated.

' rrangenionts have boen provisionally made with
R.: .E. penitting the use of a Canberra BI.6 aircreft
as the test v -hicle for high speed release trials of
ilk 44 torpedoes.

Superintendent
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LIST OF CONTE!TS

PART I - AIRCRaFT INSTALLATION WORK IN PROGRESS

1 .1 - Wessex iAS Mk I
1.2 - Wasp IAS Mk 1
1.3 - Gannet Aj7,7 Mk 3
1.4 - Shackleton 1k 2 and 3 (Phase 3)

PART II - TOPPEDO APD MINE PROJECTS

2.1 - 18" Mk 30 torpedo
2.2 - M4k FT0 43-3 torpedo
2.3 - UK Mk 44-0 torpedo
2.4 - Breakaway suspension band Type 'C"
2.5 - UK Mk 44 torpedo airborne presetter
2.6 - Parachute Attachment type AT/L
2.7 - Delivery system for high sreed aircrEft

launching of UK Mk 44/'n: 46 A/S torpedoes
2.8 - Delivery- systeu for lasunching A/S torpodo

frol. 150K helicopter
2.9 - 'Tin br e.]:: z.-.ay suspension band for K 11 44

torpedo
2.10 - UK torpedo project delivery systen
2.11 - NATO Meeting Mk 44 torp-do intorchangeability

PART III - MISCZT3hNE.0US PROJECTS

3.1 - Helicopter recovery
3.2 - A/S bomb trials

3.3 - Speciel tool for TyDpe C band
3.4- - Torpejo recovery

PART TV - IUSTRlrYTTTION ',YDr ,' IALYSIS IN SUPPORT OF
TRIALS

4- 1 - Recording perk shock loads
4.2 - High speed recording
4.3 - Accelerometer calibration ,ig (vibrating beam)
4.4 - Drop test machine
4.5 - Centrifugal calibra tor
4.6 - Torpedo recorders
4.7 - A.T.D.'. tape recording Pquipment
4.8 - Instrumentation for outer ranges
4.9 - Readout fecility for magnetic tape results

P12T V - WORK CAW]IED OUT FOR OTR DEFARTH,14TS

5.1 - Pyrotechnics
5.2 - Uasp transi)onder aerial
5.3 - P.N. gun bl,.st trials - TWa sp helicopter
5.), - Depth chrrpcs, carriage and rel-se

-Wessex I'U.S Nk 1
5.5 - D1]MV buo,, carriage and rele,se

Wessc-- HAS Ilk 1 and 11: 3

PART VI - EVIRONMEhITAL TESTfIG OF TOPPRDOES !1D
FI,( 4T IN AIR ATERIT'-,

6.1 - Vibration measurermont usin, EI'3DA5 tape recording
ii trrmcnt: tion

6.2 - Shock measurement using .T.D.1. tape recording
equipment

6.3 - Shock Heaurenwnt usinp, mchnnical and other
e:I,ctr,,nj c i strumento

6.4 - Low tempirature test on torp;edoes tnr rlight-
in-air motoerial
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P ;1ZT I - .PC- FT I'TTV LF Q~ _It I P~0)?E

1.1~~~ 11~J I k 1

()2 x '18"1 Mk 30 - Rill relc ,se cleaqreicc noW Eiven. Ite.,.
coamle ted.

(b) 2U>:44-0 - 'ircraft to >,Oed 5050 (i.e. i th 'k L1
tolpedo 17rsetter i:tted) no,. beinf- cJleared for tornedo role ,se.

(a) 2 y 1,433,rimarbeter: ^'.I~rce recoyje e'~ded to
~nd i~d.)-ith copy of lettr to -.. (i)

(a) 250 lbE! T',ark 1 1dc"Oth cherqes - Clearonce tri~ls

colvil enit Inrh(1des eoen tinfor re-positioninr N~o 'I: ;Lrz 1
fuzacun~t n rs;r boom locatedl to eaccept the dent, c',r c r:i

wire.g

(e) 8- o'z-Carrin~e zmr relc'-se triqls b~ebeon
co--i_;d on behali of 7 ,'. , the -ircrr ft c-1eer oc
reomve'-.ded for Tessex H1A. ilk 1 e-nd k 3.

1.2 11SP FLS 1 I

(a) 1z eles -rIs in proirezrs

(b) 2 x TK Mk 4:-0 - 1eieose trials conpleted. Cle-a::.-ce recon nc

1.3 11k7jj *jJ~3

2 x M- Ilk 4-0 - Cl eared for rel'ese of torpodoes 2roi-
pylon inst-llation -.t opeeds up to 180 knots in level fliSiit. --'ils
to investipelie rele .se o2L torpedon et higher s-needs and in cliv. , ,ot
exceedine 300 or 240 knots air speed, conpleted. Th _ full cle- i oe
is boiw, recommended to A. .'P7

1.*4 -17 MhC fPU 2 Pha s. _(~e 3)

(a) LS'i 2 0 )nd (b.) UTT 11k 1,4-0

se 3oc'eft - Interin tor-,-e~o release olear c
issued by K~ .27.. in Dece-lber 1964 follow.inS joint .>

T~.D.UJ. torpedo release clearance trials.

FuJll torpedo reler.se clerance tri;els con~leted in Foblrunr, '

"k 2 Ph---( 3 aircraft - icr.texpecte(. TulY/u,-i,, 1' 65 for
toroodo drorrpinr, tri--ln.

ITOTE - Full det-.ils of, pro. 'reoo ~m ec! in respect of' these im-A: 11- tio,
e.re -ilcn in Part I1 or P rt III under the '.ppro )riY- t., rc

C T, B T
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P ~ ~ d~l TI TrkD(TI .FJ TS

J 1S1" 157. 30 toriedo

(o) Rel:ase f.om helicopter :ixrrot

(i) Vesex IS _!k I

Pction Inlc 30 noyv cle-e1 for release over sneed rang~e
Hover to vaxi.iun, at heights of 30 ft and above. Item
con'pleted..

(b) Pelease from fixedi;inp, acrecrr'Pt

Both actCion (primary batery) nrd e-.-ereisc (scondary
battery) torpa -3o es hve been) released. sotisf~ otorily from
Shackleton U k 3 'Pht ce 3 nixrv~.ft duriaL, recdnt tria.ls.

M, Vl C 43-3 tor;cdo

D.G.'.(U) i*..D. (I'Texzal) requiires the 7'oyl ';'avy to h-ve a
facility for --1k 43-3 toripedoes, f-itted 7 .ith tho C::x 6dian built
1,7k VC 78 PXod 0 -rimary battery, to be released froi -essex and

r.sp airoraft.

Trinals have sho-an thct -,th r.innor modification to the torpedo
b, tt, ry arl-dng lanya-rd aJto the ' essex torpedo carrier boon this
r,uirent c-n be n~et aonJ cle-'rance of the \V-essex -0or release of
N'k 1-3 1-od 3 (primary battery ) torp: does ha-s been recormaended to
L. & A J.and 1(d). Further action ic reqired by H(a) to
prornulf7ate the clearance.

Trials enoplo3,ing the -- sp aircraft are progressing satins-
fa~ctorily.

~.3 UK Lk4-0tr'o'

(a) Release froul fixed. inl- aircra-ft

(i) Gei-et LW k 3

Further -tri.als have takeci place to clear the aircraft
for relr se of TYJX 1*, 214-0 tor_,,Cl-oes, Titted .-ith parachute
attachi-ent type 'T/. --n-l breo'k:xway bacm,6 type C, from the
AznF pylon instrllation at speeds bhove *180 knots and. in
300 dives. The tria l rnstilts are bein,_ discu-ssed . ith
L. & I 'P and a full oleora rce is boinp recoriiended.

(ii) Shockleton '1s 3 Phase

A. n .J ircr, ,Tt com leted ,orpedo release trials
-at .D.U. in 'ebrur'ry, INk Ik 42! torp-,oe s, f itted ",rith
.' T/I, parachuie atachmaent anI brealunay band ty-.e, C, were
satisfnc"taril-'y ra-_Zet in the '-ir, Us"inT- the --rborne pre-
setter, and rnle- sed, fro i all Ilk 44+ sta-tions on the aircraft.
Torpedo runnin bch ,viour follovinr 1air lrunch assatis-
factory.

(b) ReeaefrmLicojLer :ircrrft

(i) esex H AS T I1

essex aircr:Aft of 706 Siquadron, CulCroses hns been
fitted to "od. 5050 staindard to .- iqble torp edo release
cle-rance trials to take llr'ee. This modificat1,on introaduces
the torpodo !rirborne pro setilor nd.l modifies existin- 11k 30/43
torperlo carrioers to -Icoept the TTF Iflk ".-0 torpedo.

S C '~ T
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A number of runnur UK 1,k 44 torpodoes, fitted. with
OorRchuto -rttnchzont type '/W r'nd br. k o,-ay b.in, bypo C
have been released from the niodifie, 'jrcrift uith
satisfactory results. t. clhoraoce note is in preparation.

(ii) 3p HAS Nk 1

.ircraft fitted with the moified engine, and clocrod.
to lift 5,500 lbs, has been used in trials to clear the ,ir-
craft for release and jettison of 2 x UK Hk 44-0 torpeCo, s.
Report is in preparation

2.4 Bre _____ ouspension band tpe "C"

Fu3 ro-roval hoe. been given qnd m, nu .,cture eoi-enced.

Trirls !it the ,'inter Experinent.l Establishaent in Canadl,
showed the bre' ,o- .y band to operpto satisfactorily in torpedo
c o pling trial,, but thpt the 1. nyarCL pull out force could roech
a f-i ure such t ,t the aseocinted we, k lintk ras in a :irpinal
condition.

A siripl,] nodification to the timer rrck has been successfully
tried to ovrcoje this difficulty.

It is I-c'oposed to subnit this moific.tion for incorpor.,ilon

in subsequent production batches of bailr.

2.5 UT i.fic 4h. airborne .resetter

Operotion in Sh,,ckleton ainc "et.sex aircraft hs been satis-
fi, ctory.

2.6 Parachute attachment type AT/L

Production of this ottachment, emp.oyed to air launch tho
UK iDk 44 to-' lo frou fixed -,in "iroraft, is now in progrers.

Soe work hs taken plpce on a prototype inertia release
rechanism ,'hich noy simlify production of the attachment. o 1C
5 Irops of duri-y torpedoes fitted vith i-he 'inertia' roleese hvo
now been ikad e. With a setting less th-n 8'g' the relepso
operated sptisfactorily on 3 occasions. " ith greater than i 'g'
setTing the release failed to oper, to at ..,ater entry of the
torpedo.

Several modifications have been carried out and proving trials
are in hand.

A rubber cover has boon designod and produced for this
ottachment and initial trials are proving very satisfactory.

2.7 Delivery sycte,, for high-spee aircraft l4unching4 of U\ ,k 4

L6 anti-submorine torpedoes

In vie; of the expected in service Life of the U Mh 44
tor-,edo .,nrl variants, .T.D.U. are eoga, ed in developing a two-
stage i-..raohute systo suitable for their rielivery fron aircraft
capable of 400 knots airspeed, i.e. Shackleton replacemct. The
b,sic design Ias been finalised and detai. drawings for thz two-
stage prototypes, to be nanuftctured at .T.D.U., are in preptr-
etion.

A det iJ%.od e.sign study is being carried out and a surv%-! has
been 'tide o2 existing time iecharisms. As a r.sult it has 1,oon
deciled to ,roceed iith on .T.D.U. cloc]: ork tiTe oechnnimni nd
vol'k is proceedinp -lon,, these lines.

-3-
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A duimny hounin ino.or o , tin tb zyotA dovisod fol" the
first age parnchuto rlc ,s 1 de x. s bu esigned and two are being
rnoe in the workshops to enable trials to be onxrried out ilvestigAting
the bulk probleyrs of otoiin th, two .- rachutoe supplied by ;jsors
G.O. & Co. and tho deplos. i nt o-t t1ie first sttage releosso meoivmi±i'1.
Blower tunne) trials a,e boin- .'r-,oged.

The design will, be such thnt if reouired the ottachiiert can by
si-ple modification, also be used to -ir launch "the bk .46 torpedo
under similar conditions.

Approval is being; sov, ht Ifor the f'licht evwu - tion or the system
to be wade usin, - Bi 6 Canberrr from P.! . . ?arnborough.

Preliminary discus -ions s-ith R,' .f. and Minglish Electric, I;arton
hove been satis!: ctory :nc a prnoedure Pnd irovision. l programme
-greed.

I TI. of 2 x 1,-, 2. iD o-p,,edoes 'ill b attempted at ' oB, on
5th Nay, 1965.

It is proposed that two dunny torpedoes will be instrumented;
the irst,. for preliminory trials i.ill enibody an I,, crotogrc ph and

C. . Type 3 sor.'tch recorder, the second will emboqy accelerometer,
rate gyros an). - galvorobeter recorder.

2.8 Deliverv system for launchiog.riti-subririne toedoes from 50
knot helicopter

A prelininry design stud; has been done on this ,-oject, but
,.ork is no. held up by lack of Drewin 0fice effort.

2.9 9"'in brekuway suspension bands for UK Nk 4)4. torpedo

,T.D.U. h.ve been ta sked by D.A. fuxm with the design and
development of LU twin point suspension bands for the OK ?,k 4,-O
torpedo, iollouiin. the Joint Staff policy deci sion that _ll future
UK aircraft will enmloy twin point store carriers.

It shoulO be noted t'-at 1I.O.Do (!aval) decision to fit twin
point suspension on Wessex 5 and later asp aircraft has been reversed.

Design work is in progress and it is intended thet the bands will
meet the full stre ith reouirenents of NIL. 'PC. 6591 C. To leave no
lanyards on the aircraft a simple time delay iill be incorporated in
the desi~n'.

Specimen US twin point -tt!chment bands have ben obtained and
are bein evaluated.

2.10 UK torpedo ro"ect delivery system

Further discussions have ttken a-ce with the Torped.o Pesearch
Section of i.U. .Eo on lyossi'ule delivery systems for the UK torpedo
project.

ith the design at -resert envisaged it m-y ,rove possible for
the parachute systemi to attach to the tail cone of the torpedo,
rather than to the propeller shaft. If higher parachute opening
shock loads on the torpedo are then permitted a sin.gle -arachute
could be employed, possibly in conjunction with a protective
frangible nose cop fitted to the torpedo.

'..U.' °E. have called a meeting of all interested authorities
to discuss the torpedo a .c norosible delivery systems and other allied
proble:,s on 27th *ay, 1965 at i'Q.T . Teddington.

-4-
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JW'r a o~rwugrr. minf fr-ii, iblo rn o c"- An sarso and
riiv : o~i; 1-4t r, ro,*, to I! inv F,! to their mso

IT/..TO Ieotiai, ',: b1-O tomvo3o iit rchcanr~o~iitv

Tl~n UK -oposr2l thv-t torwo~lo MJh1 -in--Ar i-ovtoria2. should
lou treated r aem'v(,vraktu issuo fcon tb-) tornedo and
componlent intorchvng,,bility ~ronot !doptod at the lost

It r., ho ov :r, aeroee3 th,, f thei T'. T/L prraclhute att.-c'oixmet
"m" too US Vk 274 rttachment. would bo' intorclwonveable if bo.".h w:ro

ou.lied vi 1 h thoir %p'propriatL torpeeo tn i? nut in the i ar , ch-te
fo~itrinar. recomm~endation -to 'Ihi eff oct has becin sut-i' 'A c!
to '.0~.1. (Naval) anCL :1.0,. (i

-5-
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r'CAQ1 ST3 - IOTLmU ROJ.:C tPS

Yothin,- fui t1wr to ra on-, still. rounitin, n-iior nodfi:-.tions
for incorpor~ ldne, in 1 soter iD'awiings Pro,, ..IT. T-rd, Fleetlands.

A3 bomb-lajals

There have boon no furthur trinls.

.3Spocixl tools for tvpe- 'C' bands

A produotion bo,,tch of 20 sets of tools have beon mle antl
Suppliea for P., P. use.

.4 Torpedo recovers

hen osii. V~c linlo "ad f rnb ,,sto for rco;i<ea v--,,
buoyant stores, some difficul1ty h.-s been experionced in handling
the store inboard aftel, it has been lifted. The problerm is more
?cute with store.- cont.,ininx delic .te instrulmont. Discussions
%v.ith 1*102 '..TJ. -tre aboilt to be held with - vie,. to proclucint,

o.csimple Jcvice vhich will enable tle store,- to be brought
inboard with less "ifficulty.

-6-
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'R'! TV -. ITIOT, '"PTI ON 'M) AV,.':i TT StUPIORT OF TRIALS

R *1 SfcordimnjjicW- sbook loas

(n) *TIo 01 otronico :-hoot 2'o-iotor --- lost during trials on
i 5th Novornbar 191'4 ii rvplaoerit w.-: nwz! to tho none awligil
rnO this- voas ready in eatrly February.

ni tirl. Oosi,-n vork on tho shook iionitlorn hani ntnrteff.

(b) TN-e nrit~ir "Ieinctojrr7,h' recoxdtr vn lost wi-th the
s hoek regintor.

4.hi uo-TigIii -'d r-r- 1

7 1nt _1i-rmiln i!n noi, cort-1. ed lou 11f hz jil ti
lvv, ttc- ,' rno. Thb "m' inv a' t~ mopf'1 0 nt~

4.4 rIol) test machino
The workshors hotve couplo ed tir ,,o-k on this .wonhinc

iniiil I ,' r,- ro,:)in r I'O r- > ~ t 1_ P -3_ollty dw, t) noise
fron~ the transducer cable1s. The Instrumentation Section liavo
a2.rerdy rteuse of' the faocility to checkl tiie operction of' tim
peak "e" box, a-nd its rcadings were found to cigreo with the J_ 'oct
liocsurer'elit. TFie Develop~ment Section exe now. usinrg this na cline
to study the .o: Ion of the inertia rele2 so et victer entry, after
gchioh it vill be usec. in the deve~oie't of tile A.T.DIT. ttpc
recoz'der rmount. Ihen the more lrosoin: convitnients have been
disclitrged it i s intended to inve 3tige, te tm' -hock prof iles
produced b', different ,rogran'emers.

I4.5 !En14ftriuj, celibrtltor

Via deoziui for this calibrrtion 2icility i.s now cooplelod,
:-nd tie '.mo'k;3hops ha-v-e been rliiected to >othis , riori i
so that i- : beov nilpble for setti-i, ui the transducers in thec
shoc' .~c ntoririnL torpodo M~.

A set of hnirt aL t slit- rin-s enO brushes his been
obts Thed, butt it h~snot yet been possible to test theon. A ninpmle
device for obtaininr nccurrate s~eed se ueetin bein' desi'n1e.

The console to house this unit is- oem- produced using,
"V idney Dorl,'c" constructional rsystom.

4.6 ZorpnEdo recorders

There is no longer a 're-fuireoelit for fi'uthe:, ilk 3G torpodo
recordrs nd- this Pimt-e is no longer b.eing pursued.

The riain airborne recorders iii future will be:-

(,?) For flirlit-in-asir nnd initial dive:

votorised. "loipvacto!-raph" a-.nd Loodaill galvanometcr recorder,
to be folloved by a I'k 78 heca.

(b) t rre pjchoc:

Ta pe recov6inT. syste.;,, backed ui, by shock nionitors for
sta't' stics.1 wor..

-7-
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.7 '.T.D,U, tape roor jinajeu n

Installation in Mk 4+ ex-runner torpedo of TapeOeck,
U2ootronio Panels anl shooh n;easurinr transducers are vell
advanced. Sub-assembly drrmings and general arrange.mnt ore
now being produced.

It is hoped to coiarence the trials progrn~aie in August/
September 1965.

4.3 Instrumentation for outer r s

The Type 303 marine radar has been supplied, the install-
ation is held pending delivery of the photor: hio r.ttachments.

11.9 Readout facility fr mntic_, to J results

The provision of a simple read out facility for the magnetic
tape records obtained fro, the instrumented stores X)M4 is being
investimted iith D.A. kre.

S E C RE T
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P',RT V 'KCAMIDOUT F0 OTHM DEPARTIMTS

R.A.R.D.R. dovo1oprnt teatirf 4f the sea-oell operated
Smoke and Flame float continued with a release trial of 17 stores
in November, 1964 from a R.N. Gannet Mark 5 fitted vwith light-
series carriers within the bomb bay.

A further proofing trial. of 3"'T lb Smoke and Flame floats was
carried out on behalf of D.I. JOPT. 1oolich during the same iionths
when 48 stores were dropped from the A. & .. E.E. Mark 3 Phase 3
Shackleton aircraft following a torpedo dropping clearance sortie.
The Director, Group Captain C.H. Press, R.. P. and members of his
staff attended the trial as observers.

Arrange-Ients were also made to drop Smoke and Flame floats
and anti-submarine target indicators from a Shackleton airornft
from A.S.,U.D.U. Ballykelly and, later, fron the A. & A.7.E.
Shackleton, but last-minute unservice,7ility of both these aircraft
necessitated the use subsequently,of a essex aircraft with hich
the trials were satisfactorily conducted.

Limited sp proval trials of the P.A.7 .D.E. 3 1,ioke and Flame
float are currently being arranged, using' a Tessex aircraft, the
Admirnlty being un.ble to supply a Gannet aircreft as originally
reouested.

5.2 L7asj h-&nsy2!Aer aerial

Nothing further to report.

5.3 unblasttrials-as 2 helcoter

..T.D.U. sent a three man team to narticipate in the G un
Blast trials ;hich v;ere held at I. tS. Excellent, Portsrouth ir
January. One dunlay Mc 44 torpedo, and one ex-runmer Hk 44
instrumented for ner surina in-flight vibrations were provided,
together with the appropriate flight-in-air material. A. & . .
co-operated in this trial by surplying the 11idas recording equipment,
and providinp personnel to help set up and re-play the tape
recordings on their playback facility.

Vith blast wave pressures at the helicopter of I lb/ia 2 there
was no discernible damage to the aircraft or the flight-in-air
,laterial. Then the nressure was increased to 11 lb/in 2 pcxts of

the canopy shoi:ed signs of danage, and the trial was ternirL.tod.
Some of the results of the shock recording have been analysed, but
publication of the results is awaitin' re-calibration of the
equipment on a shock pulse basis by A. A..E.

5.4 Denth charges, aircraft 250 lbs. Jiark 11
V-essex HAS Hark 1 - Carria e-and release cleo rance

Trials to clear the ,essex DIS aircr,.ft for the car'ia ;e,
handling sne. relese of 2 x 250 lb 'Uaark ! depth charges have been
carried out on behalf of A. & A.E.-. Boscombe Dowm. The trials
were carried out with inert stores only an confirmatory trials
with lite D.C.s ore recommended.

Repositioninr of the No I Ilarl: I rear fuzing unit forward
of the sug, ested position is advised, with tho use of tao f:'hnstock
clips to secure the oxriinr wire instend o2 the conventional three,
so as to lessen the tail-p and oscillatory tendencies of the store
on release.

A re-oort has been issued.
-9-
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Fji;e~x HAS 111 1 a~ndJ!tk 3 Carriago aad relw1,6 olociranco

In a triim conduocod. on behnl.1 ofV A. l:I~ i t drops
were made fron a. ossex kc 1 with wooden duu.ies froml heights
of 30 to 200 ft and Pf-om the hover to iximum saneed. Fli,,ht
vibration. tests were also carried out with or rntional buoys to
see if aircrrft vibrc tion covild cuse seporotion of' the ,lont.

The drops w--ere unstable a;ncl bad wvater ontries resuilted. The
floats remained in position dilriif- the various manoeuv -es but, there
were occasions when it was evident tha-t oiroraft vibration ,ias
be ,inninr, to affect the -ajr'etio hold on the float.

Cleara)nce for the cnrrie ,e e.nd release of the bouoys from the
essex ', 5- has boon f-hven sulbject to cert, in .orec,.ui;'-ons being

observed dunin:, locdling,. Further it was recom~mended. both thot
some form of stabilintion 1-.e introduce(! to conra'l the decscent
of the stores, and also that a poi iiiethod, should be devised
to locc the flnrt in position durinG ~i~t

Althouegh a Qc 3 ve., sion of te aircraft vas not av.-,ilable,
clearance has been likewise recommended since this helicopter is
structurely similar to the 12- 1*

The design concept of thir float release system is regarded.
as inferior and it is felt redesirji. work is recessary

-10-
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6.1 Vlbrn Liona,.n' uromeiits usin, :Iidr-s tEpo recording
instrlimentvt"ion

() Sha.ckleton H V'k 2 Phase 2 - clearpce for the
car-is..e of Ik . torpedoes

The letter report showinr. overall vibration envelopes hasbeen delayed. clue to pressure of other work; the results are
finlized and the report will be issued shortly.

(b) Shackleton,)31 Mk 3 Phase 3.r lefronee for the carriasc
of flk 30 and .Nk 4 tor edoes

Measurements taken from tw,o if ?erent tpes of vibration
transducer were not in agreement and further trisls were
necessary to resolve this problen. As soon as the A. & .
report is issued givin accolration versus frequency d'>ta this
will be c..lysed at . ,T.D.U. on an overl.l vibration envelope
basis and a report will be issued.

(c) Shackleton ?1. I1k 2 Phase 3 - clerance for the carri,'ge
of Nk 30_id-  U 44 toryedoe~s

'cork is in hand to overhaul the tio instrumented torpedoes

in readiness for the carriage trials to be held at /. e-. E.
in June/July.

(d) ',,essex H S Ok I - investigation into vibrations in M.,f 30

and Mc44 toraedaoes

This task is now completed: the results were issued in
'.T.D.U. Techi. Note No 1/65 in February, '965, copies of uhich
were circuloted to ell interested depmxtmeiits.

(e) Gannet J.h, - investi:-tions into vibrations in lMk 1 4

,L -. ertions rgd, to )X- ,n ilI'" croadlc f:~ ihi. {.i7.P.

r , suiit Gth .n_. !i 5. 3, 2 0.re 3. * t 'C
v " .,n,-, in % '71h .l trp,-' , c o ri<,' nr tb .t b-. 1 r

;'ylt u,.L.r various fl~i t c-'tie. The fliiht tvi is,. _r,
coupi- ;eu1 in January, -nd th. t .q r,_ ,ordings r,- no;.; be'in

lysI by R.A.E. Weapons Department.

(f) lbsp IF.S ilk I - investigations into vibrations in La 44

%ftrr some initial difficulties with the recorder and the
sircrofts power supply had been overcome the flight trials were
completed in February 1965. The tape recordings of the vibr- tions
present in the N k 44 torpedo, when mounted on port and starboard
carriers, qre being analysed by the Veopons Departuaent of N.'.2.

6.2 Shock measurements using A.T.D.U. tape recording equipment in
1k 44 ex-runner torjAdo I

(a) Line recovery oystem

The initial development tritls using a line and grab
system of recovery in the modified tail section of XR4 were
completed in April. tis a result of these trials, which included
Pour drops positively buoyant nd four drops in the nc'.ativcly
buoyant stpte, minor modifications rill be carried out.

-S I _
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(b) 11t'L L4on stm

'nuf -ctuAcing work is nov cona)leted -nd tritils will now
cononce to test this system of recovcr,, in Xfl4.

(c) Ingtruyitentation

The tape recorder mount sodt battory mack qre nearing
comp).r tion, eanc thie instruiment -ick is progressing ,.ell. The

osit~n sec-.ion re en, rged uponl t'1e oaerall layout of' the
completed )OV- ipith a view to obtrminin, varphot weifht Lit the
correct C of G position. Detnil designs are progressing on the
transducer mounts end the switching systea.

6.-3 Shock mea sureiants using other electronic ins~runents

(a) Peek "tg" recorder 19c I No 1

This shock level indicator, modified to give time durf2tions
at two pre-selected "g" levels, was used successfully on ten drops
before the store in iuhich it was inst,?lled- (-?9) wslost on a
jettison release drop on 18th Noveriber i964±. ~sthe results fron
this instrument .3.rc providing valuable inforocation for use in
setting: up the shock recordinj storo XT4 trorkshors were requested.
to -,redice nn idunticz-l vnit as soon as -osa-ible nnd install it

(b) Peak "g" recorder Ilk I No 2

The ~c-instrumont ,-,n manufactura,:tcl ao ndiaJd
and the first drop in the present scrios took p2: 'ce on i7th February,

965. In asfseu:sing the results of' the time.i-slice tests conroloted
so fir, thiree generalizations nay be ri-de.

(i) Plotting the time-slice duration aga inst % "E" the
rnaxixiuu duration envelope indicctes thant at 75'. of the reak1
lig" rsaasurcA_, tho pulse may endur- for 3 mi-oec; at 50/' iof the

naxirur.-. it may l-t for 9 a. see; Th-ilst ut 305,a rulso
lengith of 1. msoc a b,, r crdd
(ii) ':t the lower '"levels the .inimum duration envelope
inCicrated that 10g persists for not less than 3 m-sec, 8 g for
5 m-sec., and Ig for at lenast '10 ie.

(iii) There is a . clear da,:arcntion betweien drops made at
waiter ont--y anples lass thpan 630 a nd g-rerater than 700. 7t!
shock pulses tend to fall into ti-o groups of roughly similar
formi but of dif 'erenb "E" inagnitudes: the grer tar shock
occurring at the hi,;hr an-la s of ,, tar entr-,.

(c) LPehanical. shock indicators

For water entry shock investi,-tion the use of Peed Gaurpes,
Inertia Switches and Impactoraqths haw- been dliscontinued, as these
haive all proved to have inadlequpte roec onse charactristics, but
the Irara.,ctogrrap,-h will still be used to ineasuw'e 1,arachute opening,
shocks.

6.11 Low t erture tests on torpedoes nfi(I flirj ht-in-air ritsteri 1

(a) 1_erzex Ilk 5 1 interisation trial

An .,T.D.UJ. representative was sent to Varticipeate in the
Wintorisation Trinls held at Fort Churchill in February/Marchl 1965.
An interim report will be iss-ued shortly dletailing the trial1s
carried out nnd the rcromutendntions irade, but a summary of the rmain
findings %ave listed av-r. f.

T12
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(i) TTo difficulty was experienced in loadinr 1.1k 43 and
Mk 44. torpxdoes onto n "essex M0k 5 at an outside air
temperature of -33C and windohill 2280.

(ii) On the one mech.,nical jettison %nd one, release drop
carried out all the flight-in-air material functioned
correctly.

(iii) The scoopbulkhead plunger, which .1los water to enter
the torpcdo c nd enorgise the battery, failed to o,;en On most
of the cold static tests carried out.

(iv) The N.2 I.k I fuse was severely affected by both the
cold and ice build up: the pull off loads of the plugs
hydrostatic and looking increased by 200 to 30; of which
as a consequence the key ring type lanyard attachment distorted
on the live drop, allowing the plugs to stay in the fuse, and
the torpedo to fall un-armed.

(b) Dipe "C" breakaway band

As a result of the static cold tests carried out at Fort
Churchill it was clear that neither low temperatures nor a reasonable
amount of icing up would cause the band to malfunction. The bunjees
remained flexible at low temporature, end one ,air were used on three
successive temnrature c.-clin, tests w.thout shswinj sdgn of
deterioration. In view of these results the type C breakLway band
is considered suitable foruse under sub-artic conditions, and no
,;urther low temperature tests on this component are necessary.
Sce paragraph 2.4).
(c) Type "B" release mechunism

Due to the very dry conditions which existed at Fort Churchill
the protective cover for the type 3 release was not able to be
tested under the conditions for which it was designed; but on one
comparative test carried out usin tw-o mechanisms (one with rand one
without covers) only the covered one would have released at water
entry. Very cold, dry weather had no serious effects on the
mechanisms paddle release loads or in the relative movemerts of
mating parts. It is felt, therefore, that no problem exists due
to contraction, but that the exposed mechanism renders it liable
to malfunctionin, due to the inrress of snow, ice perticles, or
freezing rain.

This susceptibility to icing up exists, and under conditions
of air temperatures below 00c -,nd freezing rain it could become a
major hazard. For this reason it is recommended that climatic
tests be initiated to investira?.te this problem more fully

-13-
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P;'2T7 VII - U.:: f= O'R DMlOPS FO.P PBRIOD ist N0' -l", 1964
TO 30th APRIL 1965 -

7.1 T~de
70. OF 3TT E

TRIA L ORDER OBJECT OP" TRI L DRO 0PPID-V

T/62/A Development tri-ls of pcarachutes a
vatt1chnonts for the release of ?1k 14

tor ,,dOoes from fixed -2inEg aircraft. 3

T/630 Ca HAS i'k 1 Liiited CIL clearance. 6

T/64/A Carriage, release -mlA jettison trials
of UK i a144 and YC DR-, 20-3 torpedoes
from Gannet .4 Y ik- 3) aircraf t. 24

T/6/DRelease flidi.ts to clear SThrckleton )TORPS 21
Mc. 3, Phrsc. 3 airoraft in1k 3 0 and 1Uk 44 231 DB155
torTaedo role. H 16 1

)DC 21

T/64/P Trialz of UIS 14k 14 M!od 3 paraohute release

mechanism * 2

T/64/G Air launcoh trials to investi[,ate
pevfor arce of Uk: 43-3 torpedo fitted with
primery. battery. 8

T/65/A lWessax HAS iks I tand 3 - carriage and
release of DHE buoys. 8

T/65/B 17,-:p HAS 1-k 1 - final clearance for
carriage, release and jettison o"
2 x FKH k 44 14od 0 to,- -:.does. 14

T/'65/C 76essex HAS ?;k 1 - final ol~~n~for the
carri go, rl.at.aLC jettison of' 2 x UK
P~ik 44 17oO 0 torredoea. 5

P/64/C Initi-I J.-.---sti -etionsn into ,rre'cute
o ; --ing rand i,; tcr entryv -hoo':S 16

317

7,.2 OTHM~ TRI.LS

P/65/A DeveloiveIent and cle-r~rco trilo -.

anti-subn:,rmne tr, intn! indicator
-e, sm-okc nn6 flaico floats. 74

B/65/A VTesey helicopter iroraft iko 1, 2 ond
5 c1-0-rroce f'or crriagre, rcle,- re nid
jettiEon of' the flk 11 doe th c -rfga 9

IG1l0D TOTAL .. 4,00

T/64-/A Tr inowa tirto ran-G ocoedlro in
conlo-ion ,,ith 300 dives fron G- rnet
raircraf t. 6 runs

(1 -J 30 nnt ~ :
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PART VII (Continu~tioii of' Sumv.1n, Drops)

NO. 27"TPP
OTIT2 .' TPI 1S OPJTIWT OF TRI'd. DROPPED

FE/6L,/D on surement of vibr- tion ia ti
:2lc ") torpodo iho~n c~~i&on a
Can~not A UT 3.
(2 s'-rtios 2 hours flying) C.

!iEez-urcLart of' vibrr tion in c,
'I,- liti torpzOo .,hmn carriod. by a
asp helicopter.
(6 sortics 2f1 hours ilyirf7) 0

T/63/E Range photoE raphy t: st covering
C:,nberL -ircraft.

(I sortie 50 dnutn,. flyinv,) 0

-15-
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