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(54) Umbilical connecting device

(57)  The present invention relates to an umbilical
connecting device (12,13,16,21,22,24) that is automati-
cally separated from a missile (20) without being dam-
aged when the missile (20) is launched, keeps the sep-
arated state for reuse, and precludes a secondary colli-
sion with the missile (20).

The umbilical connection device includes: a missile navel
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(21) that is hinged to a side of a missile (20) and pressed
outside the missile by a first pressing member (22); and
alaunch pad navel (16) thatis hinged to a side of alaunch
pad (11), pressed against the missile navel (21) by a
second pressing member (13), and electrically connect-
ed with the missile navel (21) that slides when the missile
(20) is mounted and disconnected from the missile navel
(21) that slides when the missile (20) is launched.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an umbilical
connecting device, and more particularly, to an umbilical
connecting device that is automatically separated from
a missile without being damaged when the missile is
launched, keeps the separated state for reuse, and pre-
cludes a secondary collision with the missile.

2. Description of the Related Art

[0002] A missile navel is mounted to a missile and a
launch pad, respectively, and keeps connection and con-
tact with each other before the missile is launched from
the launch pad after being mounted such that power is
supplied to the missile and necessary signals are trans-
mitted and exchanged between the missile and the
launch pad, and the navels are separated when the mis-
sile is launched from the launch pad.

[0003] The missile navels should be designed to keep
a stable connection therebetween before the missile is
launched and timely separate after the missile is
launched such that the separated navels do not collide
with the missile without interfering with propulsion of the
missile.

[0004] However, since the umbilical connection device
according to the related art described above is integrally
formed, the navel at the missile and the navel at the
launch pad break simultaneously with separation, when
the missile is launched. Therefore, there was a problem
that the navel atthe launch pad should be discarded with-
outreusing. Further, there was a problem that the missile
navels of the related art interfere with the travel of a mis-
sile because fragments have broken off into the launch
pipe when the navels break simultaneously with separa-
tion. Further, there was a problem that the thrust of a
missile is lost, because the missile navels should break
by the thrust of the missile to separate when the missile
is launched.

SUMMARY OF THE INVENTION

[0005] The presentinvention has been made in an ef-
fort to provide an umbilical connection device that has a
simple structure and separates, not breaking when a mis-
sile is launched, without reducing the thrust of the missile
and interfering with the travel of the missile.

[0006] Further, the present invention has been made
in an effort to provide an umbilical connection device that
can be semi-permanently reused, because it does not
break when a missile is launched.

[0007] An exemplary embodiment of the present in-
vention provides an umbilical connection device includ-
ing: a missile navel hingedly connected to a side of a
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missile, the missile navel being pressed outwardly from
the missile by a first pressing member; and a launch pad
navel hingedly connected to a side of a launch pad, the
launch pad navel being pressed toward the missile navel
by a second pressing member, wherein the launch pad
navel is electrically engaged with the missile navel when
the missile is slidely mounted inside a launch pipe and
is electrically disengaged from the missile navel when
the missile is launched.

[0008] The frontend ofthe missile navel may be hinged
to a side of the missile and pressing force from the first
pressing member may be larger than the pressing force
from the second pressing member, in which the missile
navel and the launch pad navel rotate in contact with
each other toward the outside of the missile, when the
missile is mounted.

[0009] The launch pad may have a retainer that pre-
vents the launch pad navel from rotating above a prede-
termined level and the retainer may be locking protru-
sions protruding in the rotational path of the launch pad
navel.

[0010] The rear end of the missile navel may be hinged
to aside of the missile and pressing force from the second
pressing member may be larger than pressing force from
the first pressing member, in which the missile navel and
the launch pad navel may rotate in contact with each
other toward the inside of the missile, when the missile
is mounted.

[0011] Electrodes positionally corresponding to each
other may protrude from the missile navel and the launch
pad navel, any one of the missile navel and the launch
pad navel may have guide grooves and the other of the
missile navel and the launch pad navel may have guide
protrusions, and the guide grooves and the guide protru-
sions may be provided with electrodes.

[0012] The first pressing member and the second
pressing member may be coil springs.

[0013] Accordingtothe exemplary embodiments of the
present invention, since the umbilical connection device
has a simple structure and can be separated without be-
ing damaged when the missile is launched, such that it
is possible to semi-permanently use the umbilical con-
nection device left on the launch pad after the missile
has been launched.

[0014] Further, according to the exemplary embodi-
ments of the present invention, since the missile navel
and the launch pad navel are in contact with each other
to be electrically connected by inserting the missile in the
launch pipe without a specific connection process, the
missile can be easily mounted.

[0015] In addition, according to the exemplary embod-
iments of the present invention, the umbilical connection
device is separated without being damaged when the
missile is launched, such that the propulsive force of the
missile is not reduced and the travel of the missile in the
launch pipe is not disturbed.

[0016] Moreover, according to the exemplary embod-
iments of the present invention, it has an effect of com-
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municating complicated signals between the launch pad
and the missile, because a plurality of electrodes can be
installed at the umbilical connection device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a view sequentially showing a process of
connecting an umbilical connection device for use,
according to an exemplary embodiment of the
present invention;

FIG. 2 is a view sequentially showing a process of
connecting an umbilical connection device for use,
according to another exemplary embodiment of the
present invention;

FIG. 3 is a plan view showing a launch pad navel
and a missile navel according to an exemplary em-
bodiment of the present invention;

FIG. 4 is a perspective view showing a launch pad
navel and a missile navel according to another ex-
emplary embodiment of the present invention; and
FIG. 5 is a plan view showing locking protrusions
according to an exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. First of all, we
should note thatin giving reference numerals to elements
of each drawing, like reference numerals refer to like el-
ements even though like elements are shown in different
drawings. Further, in describing the present invention,
well-known functions or constructions will not be de-
scribed in detail since they may unnecessarily obscure
the understanding of the present invention.

[0019] FIG. 1is aview sequentially showing a process
of connecting an umbilical connection device for use, ac-
cording to an exemplary embodiment of the present in-
vention and FIG. 2 is a view sequentially showing a proc-
ess of connecting an umbilical connection device for use,
according to another exemplary embodiment of the
present invention.

[0020] Further, FIG. 3 is a plan view showing a launch
pad navel and a missile navel according to an exemplary
embodiment of the present invention, FIG. 4 is a per-
spective view showing a launch pad navel and a missile
navel according to another exemplary embodiment of the
presentinvention, and FIG. 5is a plan view showing lock-
ing protrusions according to an exemplary embodiment
of the present invention.

[0021] Anumbilical connection device according to the
exemplary embodiment of the presentinvention, a device
that keeps orremoves electric connection between a mis-
sile 20 mounted in a launch pipe 11 for launching and a
launch pad 10, includes: a missile navel 21 thatis hinged
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to a side of the missile 20 and pressed outside the missile
20 by afirst pressing member 22; and a launch pad navel
12 that is hinged to a side of the launch pad 10, pressed
against the missile navel 21 by a second pressing mem-
ber 13, and electrically connected with the missile navel
21 that slides when the missile 20 is mounted and dis-
connected from the missile navel 21 that slides when the
missile 20 is launched.

[0022] The missile 20 is mounted in the launch pipe
11 of the launch pad 10 and the launch pipe 11 functions
as a cylinder that protects the missile 20 from the outside
before the missile 20 is launched and guides the motion
of the missile 20 when the missile 20 is launched.
[0023] The launch pad navel 12 has an end hinged to
thelaunch pad 10, adjacent to the lower side of the launch
pipe 11inwhich the missile 20 is mounted, to rotate clock-
wise and counterclockwise about the hinge axis. The sec-
ond pressing member 13 is disposed at one side of the
launch pad navel 12 to press the launch pad navel 12
against the launch pipe 11. An electrode 16 is on the top
of the launch pad navel 12 and electrically connected
with a circuit board 15 of the launch pad 10 by a cable
14 such that power or signals are transmitted through
the cable 14 therebetween. The circuit board 15 of the
launch pad 10 may be equipped with a connector for
fixing the cable 14.

[0024] The missile navel 21 is hinged to the outer wall
of a side of the missile 20 to rotate about the hinge axis.
The first pressing member 22 is disposed at one side of
the missile navel 21 to press the missile navel 21 to the
outside of the missile 20. An electrode 24 is on the bottom
of the missile navel 21 and electrically connected with a
circuit board 23 of the missile 20 by a cable 26 such that
power or signals are transmitted through the cable 26
therebetween. Further, the circuit board 23 of the missile
20 may be equipped with a connector for fixing the cable
26.

[0025] The missile navel 21 slides to be electrically
connected with the launch pad navel 12 of the launch
pad 10 when the missile 20 is mounted in the launch pad
10. Thatis, the launch pad navel 12 pressed to the missile
20 and the missile navel 21 pressed to the launch pad
navel 12 come in close contact with each other by means
of the pressing force from the pressing members 13 and
22 when the missile 20 is mounted into the launch pipe
11, such that the electrodes 16 and 24 of the launch pad
navel 12 and the missile navel 21 are electrically con-
nected in contact with each other.

[0026] The electrodes 16 and 24 of the launch pad
navel 12 and the missile navel 21 may be formed in var-
ious shapes, and may be formed in a regular electrode
array, as shown in FIG. 3. That is, the launch pad navel
12 may be provided with the electrode 16 in various ar-
rangements while the missile navel 21 is provided with
the electrode 24 having a shape and a position corre-
sponding to those of the electrode 16 of the launch pad
navel 12. As described above, since the number of elec-
trodes that are formed on the navels 12 and 21 increases,
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as compared with the related art, it is possible to transmit
complicated and various signals through the navels 12
and 21.

[0027] The launch pad navel 12 has guide protrusions
17 and the missile navel 21 may have guide grooves 25
shaped to correspond to the guide protrusions 17. Fur-
ther, the ends of the guide protrusions 17 contacts with
the bottoms of the guide grooves 25 and electrodes 16
and 24 are formed at the ends of the guide protrusions
17 and the bottoms of the guide grooves 25, such that
they can be electrically connected with each other when
the missile navel 21 slides in the launch pad navel 12.
Although the launch pad navel 12 and the missile navel
21 may have any structures as long as they can contact
with and separate from each other by sliding, when the
guide protrusions 17 and the guide grooves 25 which
guide the electrodes 16 and 26 to desired positions are
formed, the electrodes 16 and 24 of the missile navel 21
and the launch pad navel 12 can be connected with each
other at the accurate desired positions, when the missile
20 is mounted.

[0028] The first pressing member 22 and the second
pressing member 13, units for applying pressing force in
predetermined directions to the missile navel 21 and the
launch pad navel 12, may be coil springs in this embod-
iment. However, the first pressing member 22 and the
second pressing member 13 may be implemented by
other units that can press the missile navel 21 and the
launch pad navel 12 in predetermined directions.
[0029] Meanwhile, the front end of the missile navel
21 may be hinged, as shown in FIG. 1, or the rear end
may be hinged, as shown in FIG. 2, in the travel direction
of the missile 20.

[0030] The front end of the launch pad navel 12 may
also be hinged, when the front end of the missile navel
21 is hinged. In this case, the pressing force from the first
pressing member 22 may be larger than the pressing
force from the second pressing member 13. In this con-
figuration, when the missile 20 is mounted with the missile
navel 21 in contact with the launch pad navel 12, the
navels 12 and 21 are in contact toward the outside of the
missile 20 by the pressing force from the first pressing
member 22. That is, since the pressing force from the
first pressing member 22 is larger than the pressing force
from the second pressing member 13, the pressing force
of the missile navel 21 is larger than the pressing force
of the launch pad navel 12, such that the navels 12 and
21 rotate outside the missile 20 when contacting with
each other.

[0031] The launch pad 10 may have a retainer that
prevents the launch pad navel 12 from rotating above a
predetermined level, when the front end of the missile
navel 21 is hinged. The retainer may be implemented by
locking protrusions 19 that protrude in the rotational path
of the launch pad navel 12, as shown in FIG. 5. When
the missile navel 21 slides and separates from the launch
pad navel 12 when the missile 20 is launched, the launch
pad navel 12 is rotated to the missile 20 by friction force,
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which may interfere with the travel of the missile 20.
Therefore, it is possible to prevent the launch pad navel
12 from interfering with the travel of the missile 20, by
preventing the launch pad navel 12 from rotating above
a predetermined level, using the retainer, such as the
locking protrusions 19.

[0032] Next, the rear end of the launch pad navel 12
may also be hinged, when the rear end of the missile
navel 21 is hinged. In this case, the pressing force from
the second pressing member 13 may be larger than the
pressing force from the first pressing member 22. In this
configuration, when the missile 20 is mounted with the
missile navel 21 in contact with the launch pad navel 12,
the navels 12 and 21 are in contact toward the inside of
the missile 20, by means of the pressing force from the
second pressing member 13. That is, since the pressing
force from the second pressing member 13 is larger than
the pressing force from the first pressing member 22, the
pressing force of the launch pad navel 12 is larger than
the pressing force of the missile navel 21, such that the
navels 12 and 21 rotate inside the missile 20 when con-
tacting with each other.

[0033] The operational process of the umbilical con-
nection device according to this embodiment is described
hereafter with reference to the components described
above.

[0034] The distances between the missile navel 21,
the launch pad navel 12 and the pressing members 13
and 22 are at the maximum, as shown in (a) of FIG. 1
and (a) of FIG. 2, before the missile 20 is mounted in the
launch pad 10. As the missile 20 is mounted in the launch
pipe 11, the missile navel 21 first contacts with the launch
pad navel 12, and then as the missile 20 continues mov-
ing forward, the missile navel 21 slides to be in close
contact with the launch pad navel 12 by means of the
pressing force from the pressing members 13 and 22.
When the missile 20 has been mounted in the launch
pad 10, as shown in (c) of FIG. 1 and (c) of FIG. 2, the
electrodes 16 and 24 of the missile navel 21 and the
launch pad navel 12 contact with each other to be elec-
trically connected. As described above, as the missile 20
isinserted in the launch pipe 11 without a specific process
of connecting the missile navel 21 with the launch pad
navel 12, the missile navel 21 and the launch pad navel
12 automatically contact with each other to be electrically
connected, thereby easily mounting the missile 20.
[0035] Thereafter, as a launch signal is transmitted to
the missile 20 through the navels 12 and 21, the missile
20 is launched and the missile navel 21 is slid by the
propulsive force, such that the missile navel 21 and the
launch pad navel 12 that has electrically connected with
each other are separated.

[0036] Since the navels 12 and 21 are separated with-
out being damaged when the missile 20 launched, as
described above, it is possible to semi-permanently use
the umbilical connection device left on the launch pad 10
after the missile 20 has been launched.

[0037] The spirit of the present invention has been just



7 EP 2 392 889 A2 8

exemplified. It will be appreciated by those skilled in the
art that various modifications, changes, and substitutions
can be made without departing from the essential char-
acteristics of the present invention. Accordingly, the em-
bodiments disclosed in the present invention and the ac-
companying drawings are used not to limit but to describe
the spirit of the present invention. The scope of the
present invention is not limited only to the embodiments
and the accompanying drawings. The protection scope
of the presentinvention must be analyzed by the append-
ed claims and it should be analyzed that all spirits within
a scope equivalent thereto are included in the appended
claims of the present invention.

Claims
1. An umbilical connection device comprising:

a missile navel hingedly connected to a side of
a missile, the missile navel being pressed out-
wardly from the missile by a first pressing mem-
ber; and

alaunch pad navel hingedly connected to a side
of a launch pad, the launch pad navel being
pressed toward the missile navel by a second
pressing member, wherein the launch pad navel
is electrically engaged with the missile navel
when the missile is slidely mounted inside a
launch pipe and is electrically disengaged from
the missile navel when the missile is launched.

2. The umbilical connection device according to claim
1, wherein the front end of the missile navel is hinged
to a side of the missile and pressing force from the
first pressing member is larger than pressing force
from the second pressing member.

3. The umbilical connection device according to claim
2, wherein the missile navel and the launch pad navel
rotate in contact with each other toward the outside
of the missile, when the missile is mounted inside
the launch pipe.

4. The umbilical connection device according to claim
3, wherein the launch pad has a retainer that pre-
vents the launch pad navel from rotating above a
predetermined level.

5. The umbilical connection device according to claim
4, wherein the retaineris locking protrusions protrud-
ing in the rotational path of the launch pad navel.

6. The umbilical connection device according to claim
1, wherein the rear end of the missile navel is hinged
to a side of the missile and pressing force from the
second pressing member is larger than pressing
force from the first pressing member.
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7.

10.

11.

The umbilical connection device according to claim
6, wherein the missile navel and the launch pad navel
rotate in contact with each other toward the inside
of the missile, when the missile is mounted inside
the launch pipe.

The umbilical connection device according to claim
1, wherein electrodes positionally corresponding to
each other protrude from the missile navel and the
launch pad navel.

The umbilical connection device according to claim
1, wherein any one of the missile navel and the
launch pad navel has guide grooves and the other
of the missile navel and the launch pad navel has
guide protrusions.

The umbilical connection device according to claim
9, wherein the guide groove and the guide protru-
sions are provided with electrodes.

The umbilical connection device according to claim
1, wherein the first pressing member and the second
pressing member are coil springs.
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