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From exemination of tho wreckage available, ‘it has been
possiblo to identify the following parts of the structure:=

a) tho warhoad :
b) the rudio compartment
c) the fuel tanks and the surrmmding shell struofure
j d) the combustion chamber, auxilisry nower unit and thoir
, _ supporting struoture i
2 the venturd - Y
} tho stabilizing fins and extermal control vanecs
g) the sholl structure ot tho rear end
the intermul control vancs

—

A description of the availsblo parts of the .structure is
given, and also the conJectural information deduced from these
parts und thoir relation to other parts of tho structure.

Tho reconstructed loyout, of which tho major part is deduced
and connot be dofinitcly estailished, is shown in figeAe It will
bo noted that some of the information has been obtailned from ocaptured
drawings.

2,Extomel structure -

+ Four distinct types of construction of the external shell
& have becn identified; thoy have boen distingusihed by the following
nunes; =
&) light ccnstruction
b) nmedium construction
S ?'.\.‘33 c) hoavy construction
o @ a) detacheble pancl construction

Therc iz no evidence to contradict the reasonsble
assumption that tr'msvc.rse sections of the projoctile are circular,:

Pronertv Of
2(a) Light construction .
(=) Speciz]l Document Library
Description (see f£igs.l and 2.) TSRWF-8 Not For
This type of consiruction is forndd ermuanent Redention
0,025 inches thick, which iz reinforced by mcans of longitudinal
stringers, A, rolled from steel sheot 0,021 inchos thick; thesa

stringers arxc of semi-circulir "top=hat" scction and are spotewelded
to the skin by their fhm;e.a. This ven.ng is supported on
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circulur formers, B, of "top-hat" scction, and is attached by mecans

of spotewelding of the skin to the top of the "top=hat"; the formers
have equally spoced cut=outs around the circumfercnce for the contine
wous stringerse Tho formers are rolled from stoel shect and appear
to be built=up from four quadrants which are butte-welded at their cnds;
most of thom arc 0,068 inchos thick, but one former, vhich is almost
complete is 0.0835 inchcs thick, The dimensions and specings of these
menbers are shown in fige.2.

On those formers of which parts arc availsble, the stringer
pitch varies from 6.4k to 5.09 inches, Excopt for end panels the
former sprcing is 17475 inchies, and there arc parts’ of at least 6
differont formers,

On four of these formers, the buttewelded Joint is reinforced
by a strap, which 1s spot=welded to thec flanges of the '"top-hat',.
Opposite these reinforced joints, there cre sheet steel gussets, C,
welded to the sides of tho formers, which support ribs projecting
outwards radially rrom the shell. These ribs appear to be of similax
dimensions and apprearance to thoso in the fins.

Deductions

(1) Thot there nre 32 stringers sround the circumference
of the shell, as the formers appoar to be muwdo ur of four quedrants.

(ii) That this shell is on a tapered portion of the prl Jectilo,
as the stringer piteh varies on pieces of six formers availsble,.

(iii) As this type of construction appuars to be a fairing and
not a heavy load bearing structure, it is presumed to enclose the
wnturi anl the cngine bay, vherc the louds are carricd by a braced
Pramework of steel tubese Therc is ovidence of this light construection
on the ord frome to which the steol tubular engine mounting is
welded.

(iv) The maximum dismeter on this poert of the construction,
deduced from the pieces available, is Just under 66 inches at the end
freme at the front end of the engine bay,

2(b) ledium construction
Description (sce figures 3 and L)

This type of censtruction is fommed from stecl sheet 0,025
inches thick which is reinforced by m.cns of longitudinal stringer®
of two typces, vize a light scmi-circular "top=hat" section, A, rolled
from 0.047 inchcs thick steel sheet and a heavy "top=hat" section, B,
Srolled from 0.040 inches thick steel sheet; the dimensions snd spocings
of thesc stringers ore showm in figels The light stringers arc spot-
weldod to the skin by their flanges snd the heavy stringers arc attached
to the skin by their flanges with rivets, countersunk on the outside.
This covering is supported by intcrcostal frame members, C, which are
presuicd to form circuler rings; they are of oxdinary "top-~hat!
scction rolled from steol sheot 0.047 inches thick. The stringer
pltch shows o distinet taper in one portion of the structure, and tho
stringers themselves aro continuous, The intercostal frame menbers
are attached to the skin by their flanges with rivets countersunk oun
the outsides They are mude vpartially contimuous over the stringers
by means of short steel straps riveted to the tops aof tho "top~hat"
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intercostals, or by sheet steel fittings, which also givo some support
end stiffnccs to the sides of the intercostuls; these fittings are
spot=selded to the top and sides of tho frime nomberse The frome
spreing is sbout 13.5 inches,

No atbachment fittings, cither intcrmel or external, have
been found on this part of the structuro,

Deductions

(1) From considerntions of syrmetry cnd positive evidonce from
the ¢nd frames it is assumed that tho whole circumfercncc of this typo
of construction oo builte=wp from 32 stringers, with 3 light stringers
betiven € heavy stringcrs,

(i1) Prom cvidence deduccd from angle cnd fromes adjacent to
the rdio compartment ot the fornrd ond and adjacent to the engine
bhy ot the of't end, it is aussumed thet this medium type of construction
occurs 2t both ecndaz of the fuel tonk bay, The nature of the structure
visunlised is thot of two cnds to the tonk biy, consisting of a few
feet lengbh of complete shell of the medium construction, in which
the forward cnd of the front tank cnd the oft end of the rear tonk are
housede

2(c) eavy construction

Description (sce figurcs 5, G, 7 and 8).

Tuis type of construction dis formed from steel sheet 0.025
inehes thick which is reinforced by ncang of continuous longitudinal
stringers of two types, vinze a light semiecircular "top-hat" section,
B, rolled from 0,040 inches thick steel shect; and a heavy "top=hat"
section, A, rolled from 0,040 inches thick stecl sheot; the dimen-
sions and spreings of thesc stringers are shovm in fig.7. The light
stringers arc spot-wclded to the skin by their flanges and over part
of their length the hewwy stringers are attached to the akin by their
flanpes with rivets, counbtersunk on the outsido; the exeeption to
this riveting is where provision is medo for access ponclse  This
covering is supported by intorcosinal freme ncmbers, D, which are
presumed to form circular rings; they are of "top=hot" cross-ssction,
rolled fron steel cheet 00047 inches thick, snd attached to the skin
by their flanges with countersunl: rivets. The intercostal frames
are made partially continucus over the stringers by means of the samo
stecl sheet fittings as are used on the medium structure,s The frame
spacing is sbout 17.75 inches,

The circunference of this hoavy construction is divided
into apparently four panels to provide a convenient method for
bullding the shell structure around the tanks. Hach panel consists
of 3 heavy "top=hat" stringers as described shove with light "top-hat"
astringers each sido of them; the edges of the pancl ore reinforced
by "top=hat" stringers, F, «f the heavy type attached by one flonge
to the outer zkin with countersunk rivets. The outer side of these
cdge stringers ig flanged on one cdge and not flanged on the other.
The poncls can thus be joined by placing the unflanged cdge of' one
ancl on the flanged edge of the adjacent panel, Sieol reinforcing
strips are pleced on the outside leg of cacn "top=hat" stringer and
the panels are then bolted teguthere The opening is finally faired
in by means of a cover strip, G, attefhed to the immer flanges of
the edge stringers by means of bolts and anchor atop nuts,
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At the longitudinal joints betwcon these panols, suppsrts |
for the fuel tenks are provided, A in fig.8. Thoy are formed from
thick stecl sheot stampings, which ere boltud between the edge
stringcrs of adjacont panels, The internal projection, to which the
lisht 2lloy tonk support is pinned, is slotted to allow for longitudinal
end rodial exponsion of the tenkse The tank supports availeble ere
of two differont types; one type for support near the ends and tho
othor for suprort of tho main body of the tonks. As shown in £ig.d
the latter consists of a light alloy casting to which is riveted o
lisght 2lloy doubling platc, which is spot welded to the tank itscli;
onc of the support brackets is slizhtly smeller than the others,
presunebly for zocommodation in the tapered nortion of the forward

anks  The cnd t:nk supborts are similer light alloy castings which
are supported on the cnd fromes by tension members ot the forwarxd -
end end corpression marbers at the oft end.

The nuber and locttion of the tunk supports cannot bo
cstablished,

Deductions
(i) On the sssumption that there ere four pancls foming
the circunfercnee of the shell rround the trinis, the maxirmm diemeter
that ean be found is shout 66 inches.

(i1) The form of Joint boteon the medium end heevy types of
structure hee not been estoblished.

2(4) petochable penel construction

Description (see figure 9)

© Por case of access the shell cround the radio compartment

- is built up from four dotachable pancls shich are supported by four
heavy longitudinel locdsbesring merbers equally spaced around the
circurfercnoe (soc £ig.22) and by an onglo freme at tho af't cnd cnd
presunebly ot the forvard end of tho compartments

Only- smnll piccos of these pancls arc aveilsble, but the nature

the construction is visuwilised to be that shown in fig.9. Tho
longitudinel edge members nre of Zesection steel shect, 0.040 inches
tnlcke The skin between these cdges is siiffcned by "top=hat" members
rolled from 0.032 inches thick stocel sheet and Ze=scetion members rolled
from stool shoet 0.021 inches thick; =all the attachments of skin to
the stiffeners and cdge members nro spot=weldss Tho panels cro
fastened to the heavy longitudinel merbers and to the gnd frames hy
bolls and snchor stop nutse.

2(c) BEnd frenes ond transport Joints

Deserintion (see figures 10 ond 20).

Parts of scveral different types of angle ond frome have
been identified as follows;=

(1) Two picces of a tronsport Joint, consisting of two rollod
stcel angles bolted back to dack. Onc =ngle, le75" x 1.2", is olcarly
n end frome for the radio compartnent; it has portions of the

-l‘_-

o e

S

Al i




Wen Sceret
Roport Noe E-A0228/l

" detachable panel attached to its poriphery and also a small part
of the cnd fitting of one of the main longitudinal members of the
radio compartmente Insulation in tho form of a wooden strip is
provided along its circumfercntial lege The complementary angle,
1L.75* x 1.2", has a small portion of the medium construction shell
attached to it.

(ii) Four picces of the angle front end frame to the engine
bay; it is a 2.1" x 1l.5" rolled steel section, with the circumfer- | |
ential leg inside the outsido surface (soe fig,10)e To this frame
are bolted the tubular lonzitudinal and cross-brecing merbers of the
engine mountinge Rxcept for a sawcut, this frame appears to bo
conplete. ; ]

. On one of the four pieces, there is a second rolled steel
angle of 2,0" x l.6" scction, bolted mo that its circumfercntial leg
is on the outside surface.s There is evidenec from the murks on
the circumferential leg that there has been medium construction
shell atteched to this frames There urce also fittings, which provide
end swpport for tho fuel tank, bolted to the radial leg of the angle.

(iii) Five pieces of 1.5" x 1.5" rolled steel angle whieh
form part of un end frame for the light construction. The type and
specing of the attachment bolts on this frame are the same as those
on the frame just described in paragraph (ii)e It is thercfore
assumed that this frsme is bolted to that supporting the engine
nounting so that its circumfercntial leg iz outside. The form of
the whole transport Joint is thurefore shovm in fig.20.

Deductions

(i) on the assun-tion of 32 stringers in the medium con-
struction the externsl dlumeter of the end frame at the aft end of
the radio compartment is 57 inchcs; this dimension checks with an
assuncd symmetry of bolt-holes in the framee. The diameter of the
projectile, calculated fram the capturcd "Nommandy" trolley at the
forward support is 57.5 inches. It thercfore seems rezsonable to
acsume that this Prame is the ctrong support at the forward trolley.
A further check on the diumetver of this frame is provided by
caloulation {rom the measured length, taper and forward end diameter
of the radio compartment.

(ii) Assuming 1/16" for the saw-cut, the externel diameter
of the end {rame at the forwnird end of the engine bay is nearly
66 inches, Thie dimonsion checks with an ussumed symmetry cf
bolt-holecs, and also with the assumption of 32 stringers in the
medium constructione This Joint is probably the strong support at
the af't trolley, corrcsponding to the 67.5 inches dlamptor ealculated
from the "Normandy" trollcy.

JoWarhcad
(2) peseription (see figurvs 18 and 19)

The warhead was found in a muber of fructured parts, which
could o2 scperated into the following parts:=

Ex Gy
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(i) the outer skin, of 0.25" stcel sheet
(ii) & large cnd=plate, of O.4" steel sheot, wnd
(iii) o =moll fuse cap, which appears to be on end fitting.

By matching the fracturcs, the outer skin was reconstructed
as shoim in figel9. The loyout of these plecis suggests that the
warhead was a truncated conec, terminating at its small ond in the
fuse cap, E, where the fractured edges matche The skin was Joined
longitudinelly by o weld, B, 69" long, and at the larger end, the edge
of tho outer skin at A had been welded cxternally. The large end
plate as shown in fig.18 is not complete, but on whot was considered to
be the outsido there are four chumfered busses, A, unequally spaced
eround the eircumference, a plug, B, with a coarse internal thread and
a blank end facing inwards, o hole for o guine tube, C, and a circular
flange, dished outwards, with five cqually spaced tapped holes, De  On
its periphery there is en internal weld which could not hoe matched
with the cxternal weld around the periphery of the outer skin.

The toal weight of the warhead casing and end plate aveileble
is 275 1b,

(b) Deductions (sce iigure 21)

By straightening out the Aished flonge of the large end
plato it appears that therc werc 6 tapped holes in the flange. On
the sape radial ines as those holes, near the outer circunlerence,
there are some =mall plug wilds,

From this evidence it was deduccd that the end plate was
flat and ncarly 35" diasmeter. The location of the end fittings
was visualdsed to be that shown in fig.2l. The small end was
ap,;»ruxj.rn1-.t4..l_y 6" diameter and the overall length wes then calculated
to be 67",

As it eppeored to be impossible to match the welded edges
on the outer skin and on the end plate, it is suggested that some
fitting similar to thet showm in t'ig.21, wos welded to bothe A ring
of this type would be convenient for supvorting the four strong cxtermal
members of the radio compartment and for atiaching an external shell
to the warhead, The outside diwmeter of 38" corresponds to that
measured at the front end of the radio compartmente.

On these measurements the capacity of the warhcad is
15.4 cu.ft.

The ottachments to the chomfered bosses moy have providod
sheuring strength when the projectile was in the horizontal position,

Radio coupartment

Description (see figure 22).

Thi: radio compartmont consists of a truncated conc, divided
into four coual compartments by means of radiel plywood sheets, which
are sups orted at the contre by means of four stecl angles bolted
back to bage, and at the exturnal cdges by means of built-nyp members,
a2 shorm in fig.22, These members arc adapted io reccive the
dctachsble panels described in puregreph 2(a).
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At the af't end of the compartment, the four external mearbers
arc attsched by neans of sheet steel bracicets to the angle end frame
as desceribed in parcgraph 2(e)s No support for similar brackets at
the forward end has been recovercd, though a similar anzle ring hes
been assumed to provide this support.

The Length of the radio compartment from the centros of these
end fyemes is 4' 73"  Tho extermal diameter at tho front ond is
about” 38", and from the taper, which can be measured, the diometer at
the rear ¢nd is about 57",

Owing to thc small smount of the plywood division walls
availoble, it was not possible to cateblish the locations of 211 the
redio mountings, of which many picces were found.

5+ Fucl tanks
Description (see figure 23).

There is a conasiderable quontity of light alloy sheet and
fittings, vhich indicotes that there are two tankse From the nature
of the dycs wused, it is belioved that cne is a liould oxygen tank and
the other an alcohol tanke

¥rom the cvidence given by some larger pieces of skin which
were beaten out, the skin on the sides is 0,040 inches thick and
is reirforced circunferentially by Z~section stringers internally
spot=welded to the skin;  the circumfercntinl legs arc 1.0" wide and
the rodinl leg 2.25" dsop; these stringers occur in pairs as shovm
infige23es Tinch section of tank has o.longitudinal seem weld, end
the scetions are Jjoined by circunferential scam welds arrunged so that
the longitudinal welds are staggoreds The tanks are supportced by the
brackets described in paragrach 2(c), so that there are four supports,
equally spaced, round the circwalcrence; the number and longitudinal
spacing of the supports camot be cstablished, The ends of the tanks
are of light alloy sheet, 0080 inches thick.

The aniline dye indicates.that the alcohol tank was forward
of the oxygen tank. The punps which suoply the engine arc situated
«ft of the oxygen tank, so that the zlcohol has to be carricd by pipe
through the oxygen tanke Scveral portions of this light alloy pipe
were found, 6 inches in dismeter, dth a larger pipe of neorly
10 inches dismeier round it, so that en insulation gap could be
provided between the aleshol and the ligquid oxygen.

Provision for expansion of the tanke themselves is mnde at
the tank suproris, end for the outlet pipes by means of copper
bellows attached to the pump inlets., Between the long pipe through
the oxygen tank end the alcohol tank outlet, there is some fom of
joint, of which the exact nature cannot be estublished; but it
probebly counteracts any: local differential expansion.

Bach tank is provided with a menhole in one end, the monhole
cover, 17.,25" diamcter, being bolted to a coot Light alloy ring
which is seam welded into the end of the tonk,.
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o individual lengths for tho two tanks can be establiched,
but from considerations of fuel consumption and pwp cepacity it is
believed that they arc of epproximately equal volumes™ A proboble
overall length is 20! 2", the dictence between the end fremes ot the
trolley supports,

It is reasongble to suoposc that over most of their length,.
the tanks arc 66" = 7" = 59" external diamecter, ellowing for the
depths of the tank swports, sdthough there is insufficient ovidence
to confim this.

6. Tneine mounting
Descrivption (seo figures 10 and 11),

The cngine and engine ncccosory mounting essentially consists
of e braced framework of steel tubese. The pleces were too distorted
and incomplete to reconstruct the bay accuratcly, but o pgencral
impression of the structure which wus visualised is shown in figelO.
The main nerbers are the four longitudinal steel tubes, F, which are
2,125" extermal dicmeter and 0.065" thicks, These are welded st tae
forward end to small fittings which are bolted to the end frame, D.
At thc rear end, they are attached to the venturi through the
universal joints, A; a lorgo detall of this joint is shown in fig.ll,
The transverse frames, ¢ and G, divide the boy into three corpartmentsp
they consist of smaller diuneto:r steel tubes wwelded to the longerons.
Diggonal bracing of the types zhown at ¥ and i provide additional
support for concentrated ioads. The bracksts, B, provide support
for the wnit comprising the two pumps for aleohol and oxysen and the
turbine,

The best aveilable evidence indicates that this bay is 7' 2"
long.

7. anturi

Descrintion (sce figwre 12),

The venturi, as showm in fig.l2, consists of a dowble-wulled,
stoel plate, seam=welded chamber; it is 57.25" long, 37.25" diameter
at its forward end, 29,25" dismeter at its aft end and it has a
throat diamcter of 15.625", 25.5" oft of its forward face, alt
diameters beings internale. Alcohol is circulated as a coolant in the
space between the two walls. There are two circumferenticl expansion
Joints in the outer skin, epproximotely seni-circular in cross-sections
There are four circumferential rings of equally zpaced holes f'orming
fuel Jets into the chamber itsell’; {urec of thoese rings are Torward
of the throat, and one af't of the throot. the actual Jet fuace is
boltod on to the venturi as shown at A in fig.l2, Ths rear 8" of the
venturi has no coolant circulating around it but insulation is provided
by means of glass wool which is retained by o steel sheet outer skin,
To provide insulation and opportunity for differential expansion
between the aft end of the venturi ond the light alloy.chamnel which
is bolted to it, a joint consisting of two overlapping skins, probably
filled with glase wool, is formcd on the rear edge of the venturi,

Attachment of the structure swporting the internal control
vanes is made by means of f'our lugs shown et B in fig.l2. These are

L
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censtructed co as to fom an expansion joint between the venturi and
the fin structurc.

Stebilizing fins*

Description (seo figurcs 15 and 16)

For stebilization, four fins ot right mngles are provided
at the rear end of the projectiles Considcrable disintegration of
these surfaces hed occurrvd, but the main members of one {in arc showm
in figel5. The main longitudinal member A is a stecl sheet channel
which is supported by pressod steel sheet ribs, which run radially
outwards from the fomers cf the "light" shell construction covering 1
the engine bay end venturi (sce ¢ in fiz.l). To its front cnd,
another channel, B, is welded, forming the strong member in the fin :
loading edge. This loading edge slopes ot Just over 300 to the !
longitudinal oxis. The skin covering is 0,025 inches thick and is
stiffencd by means of longitudinal stringers of flat "top-hat" crosse
scction, All the attachment joints are formed by spot-wclding.
Beyond both leading edee and longitudinal channel members, there is a
sharply pointed fairing, stiffened by small triongular riblets; the
height and width of this faixing increasc gradually from the front
to the rear cnde. !

In line with the vear face of the venturi, a strong stoeel
chamnel, D, is bolted to the cast light alloy chamnel ring which is
sttached to the venturd; this channel, D, provides strong support
for the longitudine,l fin member, 4, at its ot ende A diepgonal brace,
#, 1s attached both to'D and Ae  On the rear face of the dicgonal
brace, E, there arc the remains of some insuloting bocrd, which are
attoched to the brace by means of holts and anchor stof nuts; this i
hoard may be associated with some form of acrial. There arc also fwo :
stecl ties from D to the triangulir casting waich supports theé intcrnel i
control venca.

Smoll external control vanes, I, arc provided at the roar outer
ends of the four fins, H

[ S

The oversll length of the fins is sboubt 13! O", and the overall
dimeter at the rsar end is about 11! 8,

o s

Control surfsces

Descrivtion (sce ficures 13, L4 and 17).
Two scts of four control surfaces are provided,

1) internel control vanes, and
2) aexternul control vencse

The four intcrmal vanes (D in fig.13) equally spaced round
the circumference, preject into the jet at the reer end of the
venturi; they are made of refractory material which appears to bo
mainly graphite, and are both heotercsisting and hect-insul:tinge -
The heavy blaring is further insulated by means of a circulor steel
plate, 0.26" thick, which is bolted to the he: vy steel bicking plate
Tor the vones themselves, At the rear end, this backing plate has
bolted to it a shaped projoction, which probably ucets us Locuting
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The two roller bearings are supported in a triangularly shesped
lisht alloy casting swrhich is itsclf bolted te the light alloy cest
channel ring on the rear end of the venturi (sce figel7).

The movement of each vene is controllod by & hydraulic servo
wnit, A, (driven by a small clectric motor) t...u.. t.. agency of two
links, B and C« The scrvo units arc nounted on brackets which are
supported on the forward face of the channel ring.

The four exturnmal vancs (B in figelk) are located at the rcar
outer ends of the four stebilizing fins, They are in cxactly the same
planes as the four internal vanes, The vanes are of normal syrmetri=
cal acrofloil sccticn, of 16" chord and 3" maximum thicknessz. The
inner portion is supported on a torque shai‘t, about 6" long, and fthe
outer nart:.on 'robo.blf tapers of £ te a peint giving on overall Wwidih
of approximatcly 12", The ribs arc of prossed steel ahoet and the skin
04026" thick stecl sheet, is spot welded to the rib flanges, ;

Thu torque shaft is splined at its inner end to rcoccive a
270°, 8" diameter sprocket. From this a chain irive is presumed to
run to a 3" dis n«.tor sprocket vhich is splined on a heavy torque shaft,
(1 in fig.15)s Mo of these torous shafis are longer then the other
two; the longer once carry a claw fitting at their inner ends, whilst
the shorter onve carry a goar whecl,

One of the control ams B in fig.l1l3 bears an extenzion on the
forwerd sido of the servo unit control shaft centre=line. This
cxtension swports & pin, vhich from measurument, appears to engage
with the claw {itting described in the last paregraph. It therefore
scoms probuble that at loast one pair of thc cxtemal vancs is con-
nected to one pair of the internal vines; both centrols move in the
somc sensc. Mo commection can be cstablished between the sceond
pairs-

It hos boen cstebliched that the longer torque shafts, with
clow fittings, arc diametrically opposite, and so0, thercfore, arc the
shorter shufts fitted with gear wheels,

Agscmbly

It has been ceteblished that tho structurce cen be broken dovm
into the following comoonents:=

1. the radio compartmont and warhcad.

2. the fucl tank bay,

3. the cngine and engine accessory bay.

L., the venturi.

5. the "light constructieon" shell and fin structurc,
6. the tall unit and intcernal control vancs.

t is also possible thut thore is some fomm of transport joint
betwaen the warheud and the radio compartment,

The "heavy™ construction shell is assembled around the fuel
tonks in the mummer indicated in poeragraph c(c) and figures 5, 6, 7
and 8. The front and roar cnds of the ‘tonk b'.\j arc belioved to b\, the
circular sngle fromes, which foxm strong points where the emnty
structur: resis on the trolleys, provided for its transport af'ter
complete asscmbly.
- 10 -
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The Joint with the redic compartment end angle frame is shown
in 1'iz.20; access to the holts being obtained through the detachesble
panels of the redio comoartment. The Jjoint with the engine bay end
angle freme is also shown in fif.20, access being provided casily
through the braced framework beior: the external shell is in placc.
The "light" tapered shell and the stebilising fins cen be assermbled
over ths rear cnd, affer the venturi is attached to thé engine mounting
through the four universal Joints, The detail at the transport joint
is zhowm in fig.20; acoess for a spemner is provided in the gap we
between the two angles for tightening up the lsrge hexagonal nuts.

The tail wnit is belted to the heavy redial fin mermbers in
line with the ruar face of the venturi and is located on the four
lu{:s, B, in fig'lzl

Estimate of structurc weicht

The following estimate of the woight hus been made:

Structurc and tanks

. Shell 1,750 b,
Pins, control surfaces and operating mechanism 1,150
Engine mownting 250
Tanks, pives and mowntings 300
10% allowance for fittings, oto, b0 3,800 1b,

Povecr unit

Turbine, pump:s and suxiliary fucl tank 450
Venturd, and burmer unlt 1,000 1,450

Bauioment
Radio 300

Wooden structurc for radio 400
Alr botlles 100
Wiring 50
Sundries 50
f% allowance on power it ond cquipment 150 1,050

6,300

Betimated total woisht (less fucl and warhead) = 6,300 Ih,

This welght is based on the following cstimated division of the
total length

Nosc fairing 11in
Warho:-d D 7"
Radio compartment LY ke
Muel tanizs 204 2¢
npine and accossorics 7 2"
Jenturd Spie (k)
Tail unit PARAL

Total lenath = A5110"
The centre of gravity empty is between 45% end 50% aft of the nose,
-y n -
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12, pstimated strength of structure

The strengths of various parts -of the structure were

caleulated os follows;=

1,

2e

3e

7.

di.an

Teavy shell construction

(2) Load taken by structwre when skin buckles; 57.5 tons ;
y commroession.

(b) Loed taken by structere at feilurc: 225 tons compression.

Mediuwm shell construction

(a.) Load talen by structurc sghen skin buckles; 492.5 tons
compression.
(b) Lond taken by structure at failure: 190 tona compression,

Light shell construction

(a) Load taken by structure when skin buckles; 27.5 tons
conpression.
(v) Loed token by structure at failure: 100 tons comprcssion,

The failing strength of the heavy structure in r~ure bending
is 3,750 tons, in,

The comprossive failing lozd of cach of' the f'our longitudinal
nembers in the cngine and engine ceccssorics mounting is
10 tons,

The compressive failing leoad of cech of the four fin posts is
4e5 tonse

The {'ailing strength of coch of the redial fin channel members
in line “sith the rear ond of' the venturi, in purc bending, is
3245 tonseine a2t a point 37.25 inches from the longitudinal
axis of the projcetile. This is the scetion at which this
member is weakcste

These figures have been coleculeted on an agsumed shell
cter of 66 inches,

]2 =
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