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6 Claims. (Cl. 220—5)

This invention concerns the construction and arrange-
ment of containers intended for attachment to the ex-
terior of aircraft. Such containers may be used to hold
liquid fuel, incendiary material or other stores and may
be releasable from within the aircraft or permanently
attached thereto.

According to the invention such a container comprises
two ogival shell portions having their smaller diameter
ends directed away from one another, at least one tubular
shell portion between said ogival shell portions, and at
least two diaphragms within the container, all said shell
portions being one-piece mouldings composed mainly of
resin-bonded fibrous material and being connected to-
gether end to end by overlapping joints, and at least two
metallic mounting fittings secured each to one of said
diaphragms and extending to the outside of the container.

By the expression “ogival shell portion” is meant a
hollow body approximating to a surface of revolution
generated by a line which is concave as seen from. the
axis of rotation, the body being open at one end and
tapering towards the other end, which may be open oOr
closed. ' i

In the case where an ogival shell portion is open at
its small diameter end, its smaller diameter end may,
according to a feature of the invention, be closed by means
of a hollow tip secured thereto. Such a tip may consti-
tute simply an erosion resisting shield for the forward
end of the container or it may additionally provide a
socket for the reception of 2 component such as a fuse,
igniter or the like, in which case, the tip is preferably
composed of metal.

According to a further feature of the invention all the
diaphragms to which
cured may be arranged in axially spaced relation within
the same intermediate tubular shell portion. Preferably
these diaphragms are secured to said intermediate shell
portion with glue, the diaphragms being perforated when
communication is required through them, for example,
to allow fuel to pass from one compartment of the con-
tainer to another.

Preferably, each of the diaphragms to which a metallic

mounting fitting is secured comprises a web part, and a
peripheral flange surrounding the web part, the peripheral
flange being comtiguous with the inner surface of part
of said intermediate tubular shell portion, the thickness
of said part of the shell portion being greater than the
thickness of parts of the shell portion immediately ad-
jacent the first said part of the shell portion on each
side thereof.
"~ According to a further feature of the invention, said
peripheral flange may be of stepped or frusto-conical
form, in which case the part of the shell portion with
which the flange is contiguous is shaped to correspond
therewith.

According to a further feature of the invention, the
adjacent ends of adjacent shell portions may be formed
each with a thickened ring portion of stepped forma-
tion, in which case, the stepped thickened ring portions
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st the adjacent ends of adjacent shell portions are tele-
scoped one within the other to form stepped overlapping
joints. :

According to a further feature of the invention, said
thickened ring portions may be composed wholly of resin
bonded fibrous material and the joint surfaces of the
thickened ting portions secured together with glue. -

Alternatively, however, according to a further feature
of the invention, the adjacent ends of each-pair of adjacent
shell ' portions which overlap to form an overlapping
joint may be provided with metallic rim members resin-
bonded to the fibrous material of which the shell por-
tions are mainly composed, in which case, said rim
members are detachably connected together thereby to
attach the adjacent ends of adjacent shell portions to-
gether.

In a preferred arrangement of the last-mentioned kind,
one of the adjacent ends of each pair of adjacent shell
portions carries a metallic rim member having its outer
surface flush with the outer surface of the adjacent resin-
bonded fibre part of the shell portion on which it is
carried and the other adjacent end of each pair of ad-
jacent shell portions carries a metallic rim member which
fits within the first mentioned rim member, a sealing ring
of resilient material being interposed in a state of com-
pression between the free edge of the first-mentioned rim
mqmber and a shoulder on the other shell portion of the
pair.

“To prevent the scaling ring being squeezed out, the
said free edge and/or said shoulder are preferably under-
cut. In practice, said shoulder may be formed by a

" step in the outer surface of the second mentioned rim
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metallic mounting fittings are se-
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member, the part of the second mentioned rim member
on the side of the step adjacent the shell portion on which
the second mentioned rim member is carried being flush
with the outer surface of the adjacent resin-bonded fibre
portion of that shell portion.

One embodiment of the present invention will now
be described merely by way of example, with reference
to the accompanying drawings whereof: ’

Figure 1 is an “exploded” perspective view of a con-
tainer, this figure showing the shell portions sectioned
along a longitudinal-vertical plane, and, alongside the
shell portions the internal structura] parts and the ac-
cessory fittings for the container when it is to be used
as a fuel tank,

Figures 2 and 3 show alternative forms of overlapping
joint between adjacent ends of the adjacent shell portions
making up the container, and
" Figure 4 is a partial cross-sectional view of ome of
the diaphragms to which a metallic mounting fitting is
secured, the figure showing details of construction.

The container comprises two identical ogival shell por-
tions 10, open at both ends, an intermediate tubular shell
portion 11, two identical frames 12 and three identical
diaphragms 13 arranged within the tubular shell portion,

. and two frames 14 and 15 arranged within each of the
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ogival shell portions. All these shell portions, frames and
diaphragms are one-piece mouldings composed of as-
bestos fibre bonded with a thermoset phenol-formalde-
hyde resin. If desired, however, metal reinforcements
or accessory fittings may be incorporated in the mould-
ings, including hollow metal tips for the ogival shell por-
tions.in substitution for the separate hollow metal tips 18
shown in Figure 1. Also, if desired, the diaphragms 13
and the frames 12 may be metal pressings instead. of

. asbestos fibre mouldings.

70

The ogival shell portions 10 are each formed at their
smaller open end with an inwardly stepped and thickened
rim 19 over which the metal tip 18 fits so that the ex-
ternal surfaces of the shell portion and the tip.are flush

. with-one another. The tip is secured by a number of
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countersunk screws (not shown) which pass through
holes 20 into nut plates 21 sccured to the inner surface
of the shell portion, a suitable jointing compound being
applied to the engaging surfaces. before the tip. is secured
in place $0 as to ensure a liquid-tight joint. -The tips mdy
be identical shape, or if desired, and as shown in the
drawing -the forward tip may be of more rounded shape
than the rear tip. One or both tips may also be provided
with a socket to recéive a component such as a Tuse or
igniter, and the rear tip ‘may be an asbestos-fiber-resin
moulding instead of metal if desired.

At their larger open end the ogival shell portions 10
are also formed with a thickened rim or ring portion 22,

" tip 18 on the shell

10

and as more clearly shown in Figure 2 this ring portion

comprises a step 23 in its internal surface so that ‘the
part of the ring portion ‘having an edge defining the
annular end face of the shell portion 10 at the end of
which the ring portion is formed is of slightly ‘larger
internal diameter than the remainder of the thickened
ring portion. In a corresponding manner the open ends
of the intermediate tubular shell portion 11 are ‘formed
each with a thickened rim or ring portion 24 having two
steps 25 and 26 in its external surface, the first, i.e. the
radially outer, step 25 corresponding to the annular end
face of the ring portions 22 and the other or second -step
_26-corrésponding to the steps 23 in the ring portions 22.
The adjacent shell portions thus fit together to make a
stepped overlapping joint which is flush externally. -When
making the joint the overlapping parts are coated with a
suitable cold setting resin glue and are telescoped to-
gether, the steps 23 and 26 producing a differential piston
effect which ejects glue through the jointing gap and en-
sures that this latter is completely filled with glue. End-
wise location of the ogival portion 10 relatively to the
tubular portion 11 is ensured by the step 25.

Instead of permanent glued joints between the -shell
portions, as just described, detachable bolted joints may
be provided as shown in Figure 3, these joints permitting
the shell portions to be nested one within another so as
to economise in space for transport and storage and to
be quickly secured together in the field with a minimum
of equipment. Referring to Figure 3, each ogival shell
portion 10 has a metallic rim member 30 bonded to its
larger diameter end in the moulding process with the
outer surface 31 of the rim member flush with the outer
surface of the adjacent part 32 of the shell portion,
which is formed of resin-bonded asbestos fibre as ‘be-
fore. The tubular shell portion 11 similarly has bonded
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joint since the flanges can be well coated with glue some

of which will be squeezed out as the frames are pushed
into place. The smaller frathe 14 is located in the end-
wise direction by contact with the thickened rim 19
round the smaller diameter end-of the shell portion 10
and is provided with four small screw-threaded inserts
77 which are arranged to receive bolts securing ‘an igniter
device (not shown) ‘in position within a socket in the
portion. Small notches 42 are pro-
vided in the frames 15 to prevent liquid being trapped by
the webs 40. Tn the case of a container intended for use
only as a fuel tank the smaller frames 14 may be omitted
and the tip parts bonded to the ogival shell portions in
the moulding process for the production of the ogival shell
portions,

The tubular shell portion 11 is stiffened at its ends by
the frames 12 which are of similar ‘construction to the
frame 15 and are glued in place within the thickened

" Ting portions 24.
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~ parallel to one another across the web
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to it at each end in the moulding process a metallic rim -

member 33 which is stepped inwardly at 34 to slide into
the rim member 30 on the adjacent shell portion 10, the
step providing a shoulder 37 on the shell portion 11. The
overlapping parts of the rim members are secured -to-
gether by a number of countersunk screws 35 screwing
into nut plates 36 secured to the inner surface of the rim
members 33. A gap is left between the shoulder 37 and
the free edge 38 of the rim member 30 in each overlap-
ping joint, and a resilient sealing ring 39 is gripped be-
tween the shoulder 37 and the edge 38, the shoulder and
the edge being undercut so that the ring is not squeezed
out. Instead of both the shoulder and the edge “being
undercut, one only of these surfaces need be undercut if
desired. ,
Referring again to Figure 1, each-ogival shell .portion
10 is ‘stiffened internally by two frames 14 and 15, the
smaller frame 14 being secured to the shell portion close
to its smaller diameter end and the larger frame 15-being
arranged approximately midway between fhe ends of
the ‘shell portion. Both frames comprise a web 40,
which in ‘the case of the smaller frame 14 is compara-
tively wide so as to constitute almost a diaphragm, and a
peripheral flange 41 which is ‘contiguous with the inner
surface of the shell portion. Owing "to the taperéd
shape of the latter the flanges 41 are of frasto conical
form and ‘this facilitates the making of a sound -glued
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- while in flight,
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Between its ends the tubular shell portion 11 is fur-
ther stiffened by the three diaphragms 13. Each dia-
phragm comprises a web 43, a peripheral flange 44 and
two transverse stiffeners 45. The two stiffeners extend
on opposite sides
of a diameter, and towards the periphery of the part of
the web enclosed between them is arranged a metallic
attachment means 46 for a metallic mounting fitting, the
attachment means 46 comprising a screw-threaded socket
50 and a palm 47 secured to the web by bolts 48 (see
also Figure 4). In the region of the palm the web 43
is reinforced by a steel plate 80 moulded into the web in
sandwich fashion. When the diaphragm is in position
in the tubular shell portion 11 the socket 50 registers with
a bole 51 in a thickened saddle portion 52 of the shell
and an internally and externally screw-threaded ferrule
53 is screwed into the socket from outside the shell, a
washer 54, of resilient material being interposed be-
tween a flange 55 on the ferrule and seating 56 on the
shell to ensure a liquid-tight joint. The ferrule 53 is
internally -screw-threaded .to receive any desired mourt-
ing fitting. TIn the example shown in Figure 1 the ferrule
associated with the middle diaphragm is provided with a
suspension Iug 57 having a cross pin 58 adapted to be
engaged by a releasable jaw device carried by the aircraft
to which the container is to be attached, while the fer-
rules associated with the other two diaphragms are pro-
vided with plugs 59 having a projecting spigot 60 adapted
to engage a corresponding recess in a part fixed to the air-
craft. The suspension Iug and spigot fittings may be re-
versed in the ferrules to provide a flush external surface
during transport and thus avoid the danger of accidental
damage. For some purposes, as for example, containers
which are not required to be released from the aircraft
two mounting fittings might well be sif-
ficient in which case one of the diaphragms 13 might
also be omitted.

The flange 44 of each diaphragm is contiguous with
the inner surface of parts 81 of the tubular sheli por-
tion 11, the thickness of the parts 81 of the shell portion
11 being greater than the thickness of the parts of the
shell portion 11 immediately adjacent the parts 81 on
each side thereof, as shown at 61.

It will be seen also that the flanges 44 and the thick-
ened parts 81 are of stepped formation similar to the
formation of the overlapping joint between adjacent ends
of adjacent shell portions as already described in con-
nection with Figure 2. In this way, the “differential pis-
ton” effect is again obtained when gluing each of the
diaphragms 13 in place, thus facilitating .the work and
ensuring a strong joint. The diaphragms 13 are 2 com-
paratively free fit within the shell portion 11 and a giue
is used -having good gap-filling qualities. A satisfactory
mixture for this purpose has been found to be an epoxy
resif glue of the kind known by the trade name “Araldite
D” mixed with'60% by weight of mica or kaolin powder
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ground to pass through a 200 mesh per inch sieve. In-
stead of being stepped the flanges could be made slightly
frusto-conical in shape to facilitate gluing, but the stepped
arrangement is preferred since it allows more tolerance
for endwise adjustment of the diaphragms into their cor-
rect positions.

The diaphragms 13 are provided with notches 42 and
holes 62 to allow sufficiently free passage of liquid car-
ried in the container while acting as anti-surge baffles.

The shell portion 11 is also provided in the thickened
saddle part 52 with a hole 63 into which is glued a screw-
threaded ferrule (mot shown) to receive a filler cap 64.
A similar ferrule 65 is glued into a hole provided in the
bottom of the shell to receive a drain plug 67. The fer-
rules are provided with a flange 66 which abuts and is
glued to the inner surface of the shell, and a strengthen-
ing boss 78 is then built up over the flange 66 from glass
fibre cloth impregnated with a cold setting resin glue.
Two further holes 68 and 69 are provided in the thick-
ened saddle part 52 which register with the upper end
of a combined fuel pipe and air vent fitting 70 including
a fuel pipe 72 extending down to near the bottom of the
container. The fitting 70 comprises a plate 71 which is
secured to the upper-end of the fuel pipe 72 and seats in
a recess provided on the outside of the shell around the
holes 68 and 69. A short internally threaded air-vent
sleeve 73 is secured to the plate 71 and extends through
the hole 68 into the container where a pipe 74 leading
to a point near the filler hole 63 is secured to it by a
banjo-type union 75. The upper end of the fuel pipe
is also internally threaded to receive an external con-
nection as may be required. The plate 7 1 is glued to the
bottom of the recess around the holes 68 and 69 and the
recess is then filled up flush with the external surface
of the shell with a mixture of resin and a filler. The fit-
ting 70 and all other metal parts are earthed by electrical
connections, some of which are shown at 76 in Figure 1.

To ensure liquid tightness of the container the inner
surfaces of the shell portions are coated with a drying
or setting liquid sealing composition which is sufficiently
immune to attack by the liquid concerned.

Although the container particularly described and il-
lustrated comprises only one intermediate tubular shell
portion 11, it will be clear that more than one such por-
tion may be included if desired without altering the gen-
eral character of the container. Furthermore, one or
more of the shell portions may be provided with fins,
which may either be moulded separately and attached
to the shell portion or may be moulded integrally with
the latter.

We claim:

1. A container section comprising a shell composed
mainly of resin bonded fibrous material, and a diaphragm
secured in said shell section by an adhesive, said dia-
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6
phragm including a web part and a peripheral flange
having an outer stepped surface and the shell section be-
ing thickened and stepped on the inside around the
flange the contiguous surfaces of the shell and the flange
being of corresponding shape.

2 A container section as claimed in claim 1, wherein
said diaphragm carries a metallic mounting fitting, the
diaphragm comprising two transverse stiffeners which ex-
tend parallel to one another across the web part of the
diaphragm on opposite sides of a diameter, and a metal
attachment means for the metallic mounting ftting car-
ried by the web part between said stiffeners.

3. A container section as claimed in claim 2, wherein
said diaphragm is a onc piece moulding composed of
fibrous material bonded with thermoset resin, and said
metal attachment means is bolted to the web part of the
diaphragm between said stiffeners, the web part having
2 moulded-in metal reinforcement in the region of said
attachment means.

4. A container section as claimed in claim 2, wherein
said metallic attachment means comprises an internally
screw threaded socket which aligns with a hole in the
part of said shell which is contiguous with the diaphragm
flange, and said metallic mounting fitting is supported
from said socket, said fitting extending through said hole
to the outside of the container section.

5. A container section as claimed in claim 4, wherein
a screw threaded ferrule lies in said hole and is engaged
in said socket, said ferrule making a fluid tight joint
with the outer surface of said shell, and said fitting is re-
ceived in said ferrule.

6. A container section as claimed in claim 4, wherein
sgic}l hole is formed in a thickened saddle portion of said
shell,
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