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(54) Wire- �guided torpedo propulsion assembly

(57) A propulsion assembly (1) for a torpedo (2)
equipped with a wire-�guidance cable (14), the assembly
having at - least two parts (15, 5; 5, 6; 6, 16) in relative

rotational motion; face sealing means (18) interposed be-
tween the parts (15, 5; 5, 6; 6, 16); and protection means
(22) for preventing access of the cable (14) to the face
sealing means (18).
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Description

�[0001] The present invention relates to a wire-�guided
torpedo propulsion assembly.
�[0002] A torpedo propulsion assembly normally com-
prises two counter- �rotating propellers with respective
hubs driven by coaxial shafts. The axially adjacent hubs
are mounted between two axial covers - one front and
one rear; and, to prevent water from entering between
the parts in relative motion, sliding face seals are provid-
ed, normally comprising a graphite ring sliding on a tung-
sten carbide surface.
�[0003] Wire-�guidance systems are also known com-
prising an optical-�fibre cable wound partly on a reel inside
the torpedo, and partly on a reel integral with the launch-
er. The cable extends along a cable duct extending inside
the innermost (rear) propeller shaft, to allow dialoging
between the launcher and the torpedo. This system en-
ables distancing of the torpedo and the launcher with no
significant increase in load on the cable, which is there-
fore maintained below break load at all times.
�[0004] The wire-�guidance cable is unwound gradually
as the torpedo advances. The wire- �guidance cable is nor-
mally of slightly negative buoyancy (hydrostatic thrust -
weight) and so tends to either remain stationary or sink
very slowly.
�[0005] In the event of the torpedo trajectory passing
close to the unwinding cable, the rotating propellers may
engage the cable and wind it onto the face seals; in which
case, the cable may interpose itself between the graphite
ring and the sealing surface, thus allowing water into the
torpedo.
�[0006] It is an object of the present invention to provide
a wire-�guided torpedo propulsion assembly designed to
eliminate the above drawback.
�[0007] According to the present invention, there is pro-
vided a wire-�guided torpedo as claimed in Claim 1.
�[0008] A preferred, non-�limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:�

Figure 1 shows an axial section of a propulsion as-
sembly in accordance with the invention;
Figures 2, 3, 4 and 5 show views in perspective of
component parts of the Figure 1 assembly.

�[0009] Number 1 in Figure 1 indicates as a whole a
propulsion assembly of a wire- �guided torpedo 2 (only
shown partly).
�[0010] Assembly 1 comprises two propellers 3, 4
mounted on respective front and rear hubs 5, 6 fitted to
respective coaxial, counter-�rotating shafts 7, 8.
�[0011] Shafts 7, 8 are driven by an electric motor (not
shown) by means of a known drive, also not shown by
not forming part of the present invention.
�[0012] Shafts 7, 8 are hollow, and are fitted one inside
the other by means of conventional radial bearings 9 and
thrust bearings 10 not described in detail.

�[0013] Front hub 5 is fitted to the outer shaft 7, and
rear hub 6 is fitted to an end portion 11 of the inner shaft
8 projecting axially from shaft 7.
�[0014] Inner shaft 8 houses a cable duct 12, along
which unwinds a wire-�guidance cable 14 wound into a
reel (not shown) housed in the body of torpedo 2.
�[0015] Hubs 5, 6 are axially adjacent and mounted be-
tween an annular front cover 15 fixed rigidly to the body
of torpedo 2, and an annular rear cover 16 fixed to one
end of cable duct 12. The two covers 15, 16 thus close
propulsion assembly 1 axially.
�[0016] An axial clearance defining a gap 17 is present
between each two parts in relative motion (front cover 15
- front hub 5; front hub 5 - rear hub 6; rear hub 6 - rear
cover 16). And, to prevent water entering the torpedo
through gap 17, a known sliding face seal assembly 18
is provided between the parts in each pair.
�[0017] More specifically, each seal assembly 18 com-
prises an annular seal 19 made of material with a low
friction coefficient, e.g. graphite, and secured in known
manner to one of the parts in the pair by an elastic device
20; and a ring 21 made of extremely hard, wear-�resistant
material, e.g. tungsten carbide, and fitted to the other of
the parts in relative motion. Elastic device 20 - not de-
scribed in detail as not forming part of the present inven-
tion - exerts axial thrust on seal 19 to hold it in contact
with ring 21.
�[0018] According to the present invention, to prevent
wire-�guidance cable 14 from penetrating gap 17 and in-
terposing itself between seal 19 and ring 21, thus sepa-
rating them and impairing sealing performance, protec-
tion means 22 defining a labyrinth 23 are provided on the
outside of gaps 17.
�[0019] Protection means 22 conveniently comprise a
circumferential edge 24, which extends axially from one
of the parts in relative motion (the front part, i.e. closer
to the torpedo head), and extends flush with the outer
profile of the torpedo, in the opposite direction to the trav-
elling direction of the torpedo; and a corresponding inner
circumferential projection 25, which extends axially from
the other of the parts in relative motion (the rear part, i.e.
closer to the rear of the torpedo), extends in the travelling
direction of the torpedo, and is coaxial with and radially
faces edge 24 to form labyrinth 23 with edge 24.
�[0020] As opposed to being circumferentially continu-
ous, inner projection 25 is preferably defined by a number
of, e.g. four, sectors 26 equally spaced angularly to define
an axially symmetrical structure.
�[0021] Figure 2 shows front cover 15 with edge 24.
�[0022] Figure 3 shows front hub 5, which, at the front,
has sectors 26 cooperating with edge 24 of front cover
15, and has edge 24 at the rear.
�[0023] Figure 4 shows rear hub 6, which, at the front,
has sectors 26 cooperating with edge 24 of front hub 5,
and has edge 24 at the rear.
�[0024] Figure 5 shows rear cover 16 with sectors 26
at the front cooperating with edge 24 of rear hub 6.
�[0025] Sectors 26 prevent passage of cable 14.
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�[0026] To reach sealing assembly 18, wire-�guidance
cable 14 would have to change direction three times.
That is, to negotiate labyrinth 23, it would have to move
radially to penetrate, then continue in an axial direction,
and, finally, move once more radially with respect to the
axis of torpedo 2, and all this while propellers 3, 4 are
rotating. The likelihood of this occurring is substantially
zero.
�[0027] Assuming the cable manages to slip inside the
first portion of the path of labyrinth 23, sectors 26 act as
a reel about which cable 14 can wind without compro-
mising the seals.
�[0028] The fact that projection 25 comprises a number
of separate sectors 26, as opposed to being continuous,
allows fresh water, when washing, to reach the seals,
and does not affect the cooling and lubrication condition
of the seals.
�[0029] Being axially symmetrical, protection means 22
induce no static or dynamic unbalance of the rotating
parts, and produce no noise during rotation. Edges 24,
flush with the outer profile of torpedo 2, also assist in
maintaining a low noise level.
�[0030] Clearly, changes may be made to propulsion
assembly 1 as described herein without, however, de-
parting from the protective scope as defined in the ac-
companying Claims.

Claims

1. A propulsion assembly (1) for a torpedo (2) equipped
with a wire-�guidance cable (14), the assembly com-
prising at least two parts (15, 5; 5, 6; 6, 16) in relative
rotational motion; and face sealing means (18) inter-
posed between said parts (15, 5; 5, 6; 6, 16); and
being characterized by comprising protection
means (22) for preventing access of said cable (14)
to said face sealing means (18).

2. An assembly as claimed in Claim 1, characterized
in that said protection means (22) define a labyrinth
(23).

3. An assembly as claimed in Claim 1 or 2, character-
ized in that said protection means (22) comprise a
circumferential edge (24) extending in a substantially
axial direction from one of said at least two parts (15;
5; 6); and at least one circumferential projection (25)
extending axially from the other part (5; 6; 16) and
radially facing said edge (24).

4. An assembly as claimed in Claim 3, characterized
in that said edge (24) is flush with an outer profile
of said propulsion assembly (1) and faces the oppo-
site way to the travelling direction of the torpedo (2).

5. An assembly as claimed in Claim 4, characterized
in that the projection (25) is located radially inwards

with respect to said edge (24), and extends axially
in the travelling direction of the torpedo (2).

6. An assembly as claimed in one of Claims 3 to 5,
characterized in that said projection (25) is defined
by a number of angularly spaced sectors (26).

7. An assembly as claimed in Claim 6, characterized
in that said sectors (26) are arranged axially sym-
metrically.

8. An assembly as claimed in any one of the foregoing
Claims, characterized in that at least one of said
parts (5; 6) is a hub of a propeller (3; 4).

9. An assembly as claimed in Claim 8, characterized
in that at least one of said parts is an axial cover
(15; 16) of said propulsion assembly (1).

10. An assembly as claimed in Claim 9, characterized
in that said parts in relative rotational motion com-
prise two axially adjacent, counter-�rotating hubs (5,
6), and two fixed covers (15, 16) located on axially
opposite sides of said hubs (5, 6); said protection
means (22) being provided between each two axially
adjacent said parts (15, 5; 5, 6; 6, 16) in relative ro-
tational motion.
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