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Description
FIELD
[0001] lllustrative aspects of the invention relate to

quick deployed antenna systems, and, in particular, to
systems deployed from backpacks.

BACKGROUND

[0002] Portable antenna systems are known, but can
be particularly cumbersome to actually tote around. Such
systems are typically packed in cases that are used for
transportation and require an assembly of parts. In such
situations, the case may be used as the base for the
assembled antenna.

[0003] Such cases either have wheels or require a
transport device such as a wheeled cart which may be
pulled or pushed. However, such cases are not effective
when the antenna system must be taken over rough ter-
rain.

[0004] Another approach has been to carry the anten-
na system parts in a backpack to the desired destination
and then assemble the parts at the destination location.
Assembly and disassembly are time consuming process-
es and there is always the danger of missing or forgotten
items.

[0005] It is desirable to have an antenna system that
can be easily carried and at the same time quickly and
easily deployed for use.

SUMMARY

[0006] An illustrative aspect of the invention includes
a backpack containing a quick deployed antenna system.
[0007] In accordance with one aspect, a quick deploy
antenna system comprises, in combination a backpack
body being wearable in a vertical position, the backpack
body having aninterior compartment; and leg assemblies
extendible from the backpack body and extendible to a
surface when the backpack is in a horizontal position,
and a deployable antenna system contained within the
interior compartment; wherein the antenna system is
connected to the interior compartment and is extendible
from the interior compartment into a fully deployed con-
dition.

[0008] Another aspect of the invention is directed to a
method of deploying an antenna system from a backpack
body, the backpack body having an interior compartment
and leg assemblies extendible from the backpack body
to a surface when the backpack is in a horizontal position,
wherein the antenna system is connected to the interior
compartment, the method comprising placing the back-
pack in a horizontal position on the surface, and deploy-
ing the antenna system from within the interior compart-
ment.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] lllustrative aspects of the invention will be de-
scribed in detail with reference to the following figures in
which like elements are labeled with like numbers and in
which:

Figure 1 depicts a backpack for a satellite system in
accordance with an aspect of the invention.

Figure 2 depicts the backpack of Figure 1 in a hori-
zontal position in accordance with an aspect of the
invention.

Figure 3 depicts the backpack of Figure 2 in an open
position in accordance with an aspect of the inven-
tion.

Figure 4 depicts a backpack for a satellite system
being worn by a person in accordance with an aspect
of the invention.

Figure 5 depicts a backpack for a satellite system
having extended leg assemblies in accordance with
an aspect of the invention.

Figure 6 depicts a corner of backpack with an ex-
tended leg assembly in accordance with an aspect
of the invention.

Figure 7 depicts a backpack in a horizontal position
having a satellite system folded therein in accord-
ance with an aspect of the invention.

Figure 8 depicts abackpack having a satellite system
therein with a reflector unfolded in accordance with
an aspect of the invention.

Figure 9 depicts portions of a satellite system in ac-
cordance with an aspect of the invention.

Figure 10 depicts portions of a satellite system in
accordance with an aspect of the invention.

Figure 11 depicts portions of a satellite system in
accordance with an aspect of the invention.

Figure 12 depicts portions of a satellite system in
accordance with an aspect of the invention.

Figure 13 depicts portions of a satellite system in
accordance with an aspect of the invention.

Figure 14 depicts a satellite system unfolded from a
backpack in accordance with an aspect of the inven-

tion.

Figure 15 depicts portions of a satellite system in
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accordance with an aspect of the invention.

Figure 16 depicts portions of a satellite system in
accordance with an aspect of the invention.

Figure 17 depicts a satellite system in a folded po-
sition in accordance with an aspect of the invention.

Figure 18 depicts the satellite system of Figure 17
with the pole set in a vertical position in accordance
with an aspect of the invention.

Figure 19 depicts the satellite system of Figure 18
with the reflector extended in accordance with an
aspect of the invention.

Figure 20 depicts the satellite system of Figure 19
with the ODU/LNB extended in accordance with an
aspect of the invention.

Figure 21 depicts a fully employed satellite system
in accordance with an aspect of the invention.

The figures referred to above are not drawn neces-
sarily to scale and should be understood to provide
a representation of the invention, illustrative of the
principles involved.

DETAILED DESCRIPTION

[0010] lllustrative aspects of the invention will be de-
scribed in detail below with reference to the accompany-
ing drawings. These aspects merely provide examples
of the invention, and it is needless to say that the aspects
can be suitably modified without departing from the gist
of the invention.

[0011] Backpacks typically comprise a large central
compartment into which the items are placed. Additional
compartments may also be provided to separate items
within the backpack, and external pockets may be pro-
vided to provide additional storage. The backpack is typ-
ically ouffitted with a pair of shoulder straps, and may
also have a hip strap, each of which are attached to the
backpack and are used by the wearer to carry the back-
pack

[0012] According toaspects of the invention, a satellite
system is packed into and transported via a backpack
whereby the backpack integrally accommodates and
supports the satellite antenna system as a single unit.
The satellite antenna system expands or telescopes from
the backpack as a complete working unit without the as-
sembly of parts or minimal assembly such as the con-
nection of cables. The components of the satellite system
are connected with hinges, for example, such that no
parts are lost and the satellite system is easily deployed.
Moreover, the backpack itself becomes the base to sup-
port the satellite antenna system in a stable position.
[0013] Attention is drawn to Figure 1 showing a back-
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pack in the vertical position as used when a wearer is
carrying the backpack. Backpack 10 is formed of a plu-
rality of panels, including atop 12, a bottom 14, two lateral
sides 16, an outer side 18, and a body support side 20.
When used herein, the term "outer side" refers to the side
of the backpack, or any other element, that faces away
from the back of the user wearing the backpack. Accord-
ingly, the term "support side" refers to the side of the
backpack, or any other element, that faces the back of a
user. As shown in Figure 2, when the backpack is not
being carried, but is being used for deployment of the
satellite antenna system, the backpack isin the horizontal
position with the support side 20 adjacent to the surface
such as the ground. The support side is the bottom of
the support for the antenna system.

[0014] When connected, the six panels or sides define
an interior compartment 48 in backpack 10 in which a
satellite antenna system is located. See Figure 3. The
interior compartment 48 of backpack 10 may be subdi-
vided into smaller compartments, and external pockets,
e.g. 22, 24, may be added in order to keep various items
separate from one another, thereby providing easy ac-
cess to the items, and allowing for the proper weight dis-
tribution and comfort to the wearer.

[0015] Although six particular sides or panels are de-
scribed, backpack 10 can comprise fewer or more panels
or sides, and be within the scope of the invention. For
instance, each of the body, top, bottom, outer, and lateral
sides can be comprised of one continuous piece of fabric
with no actual seams or junctures. Alternatively, back-
pack 10 could even be formed with ten or more panels
or sides and corresponding seams or junctures therebe-
tween.

[0016] The panels making up backpack 10, as well as
the straps and other components of the invention, can
variously comprise a number of natural or synthetic ma-
terials. Natural fabric such as leather, cotton (especially
canvas or single-filled duck) and the like may be useful
for certain applications. Exemplary materials are synthet-
ic fabrics made from thermoplastic materials such as
polypropylene, polyvinyl chloride, polyamide (such as ny-
lon), polyethylene, polyester, etc. In certain preferred em-
bodiments, nylon is used, which can be textured for
breathability, wear-resistance, and waterproofed with
materials such as silicone elastomers and the like. Mul-
tiple or composite layer configurations as are well-known
in the art, in which a tougher, more durable weave com-
prises an outer layer while a lighter, thinner, and more
flexible inner weave comprises an inner layer.

[0017] Each of a pair of shoulder straps 26 is secured
atfirstand second ends thereof to backpack 10. Shoulder
straps 26 may have an adjustable buckle (not shown).
In a preferred embodiment, a hip strap 28 is secured at
opposite ends thereof to backpack 10. Hip strap 28 typ-
ically comprises left and right side portions, connected
to one another by an adjustable buckle (not shown).
[0018] As shown in Figure 2, the backpack forms a
base support for the antenna system. Figure 2 shows
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body side 20 positioned horizontally against a ground
surface. Four leg assemblies extend from the backpack,
each leg assembly extending in a different direction and
extending from a different side of the backpack. Four leg
assemblies are suitable for the rectangular shape/frame.
As shown in Figure 2, the leg assemblies comprise ex-
tension bars 41, 43, and 45 which extend horizontally
from the backpack and leg supports 40, 42, and 44 con-
nected vertically to the end of the extension bars, respec-
tively. The leg supports rest on the ground in such a man-
ner to support the backpack in the horizontal position.
Individual leg extension locks 46 lock the extension bars
in an operating or stowage position.

[0019] InFigure 1, the leg assemblies (extension bars
and leg supports) are in a retracted or stowage position
and covered with flaps such as 30 and 32. The flaps may
be closed by any suitable means such as VELCRO,
snaps, buttons, or zippers.

[0020] The extension bars may be extended and re-
tracted from the backpack by any suitable system such
as with tracks and slides. The extension bars are con-
nected to the leg supports in any suitable manner such
as hinges to allow the leg supports to fold against the
extension bar and to unfold from the extension bar to an
approximately 90 degree angle. The leg supports may
be of an adjustable thread design in order to adjust the
height of each leg. This allows the backpack to be set on
uneven terrain, but still provide a stable support for the
antenna system.

[0021] Theleg supports may also be adapted to anchor
into the ground similar to a tent stake to provide additional
stability. Alternatively, a piton and cable system may be
used to anchor the backpack to the ground, again similar
to anchoring a tent to prevent the backpack from moving
or tilting during use of the satellite system.

[0022] The backpack may further have wheels (not
shown) attached to the backpack structure or have re-
movable wheels that may be easily attached and unat-
tached. The wheels may be part of the leg assembly and
rotate into position when required, but otherwise fold
away. The wheels may be any suitable type of wheel
such as cart wheels or dolly wheels.

[0023] A means to enclose the interior compartment
48 of the backpack, for example zipper 50, is present
along the peripheral edge of the outer side 18. Any suit-
able means to enclose the backpack may be used such
aszippers, VELCRO, straps, snaps, buttons, and the like.
[0024] Figure 3 shows flap 52 and outer side 18
opened to reveal the interior compartment 48 of the back-
pack. Inside the backpack 10 is a satellite antenna sys-
tem 60 that is attached to the backpack 10 but may tel-
escope or extend out from the backpack. The antenna
systemmay be heldin place inthe interior of the backpack
by one or more straps 54.

[0025] The interior compartment 48 may also contain
one or more pockets or smaller compartments, e.g. 56,
58, built into the backpack to hold parts of the antenna
system such as a power source, computer, and the like.
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These pockets or compartments may have openings to
attach cables or wires through the compartment or for
access to knobs, switches, and other operating devices.
The compartments may have openings to insert and re-
move the power source, for example, and flaps with, for
example VELCRO, to maintain the flap in a closed posi-
tion.

[0026] The antenna system is supported by a rectan-
gular or other suitable shaped frame at the bottom of the
interior of the back pack - the bottom being the inside of
the support side 20 of the back pack. The frame may be
made of aluminum or any other suitable, typically strong
but lightweight material. The antenna system including
the VSAT are mounted on the frame and wrapped with
fabric, in some areas double layer with protecting foam
in between. The frame is hollow and each side of the
frame accommodates an extension bar of a leg.

[0027] A pocket or smaller compartment inside or out-
side the backpack may contain suitable accessories for
aligning and operating the system, for example a key-
board. Such accessories may be removed for use or op-
erated through openings in the pocket or compartment.
The accessories may be attached to a computer, for ex-
ample, for operation of the satellite system.

[0028] Figure 4 shows the backpack 10 in the carrying
position by a person 400. The leg assembly is in an un-
extended and rotated or "stowage" position and covered
by a flap 30. Also shown is a leg extension lock 46 to lock
the extension bar when in the extended operating posi-
tion or in the stowage position. (See extension bar 41 for
example in Fig. 2.) The lock may operate by turning the
knob or by pushing and pulling the knob depending how
the leg extension lock is connected to the extension bar.
[0029] Also indicated is rolled-up protecting cover 450
forthe shoulder and waist straps. Before setting the back-
pack on its legs in a horizontal position, the protecting
cover is unrolled and then extended over the shoulder
and waist straps to protect the straps and support side
from dirt and damage from placement adjacent the
ground. The cover is then attached to the support side
of the backpack by any suitable means, typically a zipper,
VELCRO, buttons, or snaps.

[0030] Figure 5 shows a perspective view of the top of
the backpack with the leg assemblies in an extended or
unextended and locked position. Extension bars 43, 45
are extended horizontally from the backpack whereas
extension bar 41 is not extended. Each of the extension
bars may also be partially extended. Leg supports 40,
42, 44 are rotated vertically to reach the floor. Each ver-
tical leg is adjustable using leg position locks 48 in order
to level the back pack. The leg position lock locks the leg
supports in a vertical operating position (as shown) or in
a horizontal stowage position. Leg extension locks 46
lock the extension bars in place.

[0031] Figure 6 shows the leg lock 48 locking leg sup-
port 40 in the vertical (operating) position. The leg lock
is typically rotated to lock or unlock the leg support. Figure
6 also shows the extension bar lock 46 to lock the exten-
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sion bar 41 in a partially extended or fully extended op-
erating position or in a retracted (unextended) position
against the backpack. The leg support height may be
adjusted by any suitable means, typically a threaded fas-
tener.

[0032] Figure 7 shows the backpack 10 positioned on
four legs with flap 52 open and outer side 18 unzipped
and in an open position similar to Figure 3. Flap 52 and
outer side 18 are opened to reveal the interior compart-
ment48 of the backpack. Inside the backpack s a satellite
antenna system 60.

[0033] The antenna reflector 62 is particularly secured
by straps 54 in the interior of the backpack to prevent
movement while the antenna system 60 is being carried
in the backpack by the wearer. The antenna reflector 62
may be a single piece or two or more pieces. The two or
more pieces may unfold from the backpack to form the
antenna reflector and may or may not be connected to-
gether. If connected, suitable connectors include, but are
not limited to hinges. Also shown is pole 64 used to ver-
tically extend satellite reflector 62 and ODU/LNB (trans-
mitter/receiver) 66.

[0034] Figure 8 shows reflector 62 unfolded from the
backpack, and ODU/LNB 66 and pole 64 within the back-
pack. Figure 9 shows the pole 64 extended vertically from
the backpack and locked in place with the vertical pole
lock 68. Also shown is the fine azimuth control 84 of the
satellite system.

[0035] Figure 10 shows the ODU/LNB hinge and lock-
ing handle 76 for locking the ODU/LNB 66 into the oper-
ating or stowage positions. Also shown is a skew lock
(typically a rotatable knob) 72 and level 74 as well as a
reflector hinge and lock 70 for locking the reflector into
the operating or stowage positions. Level 74 typically us-
es a bubble to determine whether the backpack support
is in a level position. The level is used for pointing the
antennato the required satellite. For example, if you know
the azimuth and elevation required, when system is lev-
eled, the desired position can be reached more easily
and accurately.

[0036] Figure 11 shows the ODU/LNB hinge and lock-
ing handle 76, skew lock 72, and reflector hinge and lock
70 from another angle. This figure also shows the coarse
azimuth lock handle 80 and elevation scale 78 for oper-
ation of the satellite system. Figure 12 shows a close up
of the coarse azimuth 80 operable by moving the handle
assembly shown. Figure 13 shows the elevation scale
78 and the elevation adjustment 82 as a threaded knob
to adjust the elevation.

[0037] Figure 14 shows the antenna system unfolded
from the backpack in an operating position.

[0038] Figure 15 shows an outdoor VSAT unit 86 po-
sitioned in a pocket or compartment in the interior com-
partment of the backpack, a "SatPointer" 88 in another
interior pocket and RF cables 90 for connecting the VSAT
and ODU/LNB.

[0039] Figure 16 shows an inner side of the backpack
having an opening for a connector panel such as con-
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nectors for DC power 94 and LAN 96. A flap 98 may cover
this opening when not in use.

[0040] The antenna receiver may be in an extended
position with cover replaced such that only the pole ex-
tends through the cover. This arrangement protects the
internal equipment. Prior to closing the interior compart-
ment with the cover, heavy objects, such as rocks or
bricks, may be placed in the compartment to further sta-
bilize the backpack and prevent strong winds from blow-
ing the satellite system during use. A cloth or tarp type
material may be placed in the compartment prior to add-
ing the heavy objects to prevent dirt or other debris from
contaminating the interior compartment. The material
may be carried folded up in an exterior pocket.

[0041] In addition a cord, rope, or other means may be
used to anchor the pole to the ground and prevent the
wind from moving or knocking over the satellite system.
The cord or rope may be contained in a retractable car-
rying case attached to the pole. A piton or other device
may anchor the cord or rope to the ground.

[0042] Figures 17-21 depict the operation to set up the
antenna system within the backpack base. Figure 17 is
the antenna system 160 in the stowage position with re-
flector 162 in a folded position in backpack 110. Note that
Figure 17 also shows an alternative leg assembly. Figure
18 depicts the first step of unfolding the antenna system.
Pole 164 is extended to a vertical position and secured
in place.

[0043] In a second step, as depicted in Figure 19, the
antenna reflector 162 is unfolded and secured, such as
through a hinge and lock arrangement. In a third step,
as depicted in Figure 20, the ODU/LNB 166 is unfolded
and secured in place, such as through a hinge and lock
arrangement. Figure 21 shows the satellite system 160
fully employed and ready for use. The skew is set, typi-
cally to zero, the elevation is adjusted, such as through
an extending hinge arrangement, and the coarse azimuth
and fine azimuth are adjusted. (See Figures 9-12 show-
ing skew, elevation, coarse and fine azimuth controls/
locks)

[0044] In order to stow the satellite assembly, the pro-
cedure is followed in the reverse order so as to fold in
the ODU/LNB and antenna reflector, and then retract the
pole and fold the antenna system to relocate in the back-
pack interior compartment.

[0045] The backpack weight including the antenna
system is easily transportable by the wearer of the back-
pack. For example, a typical weight would be about 24
Kg which includes a 47 cm antenna, Armadillo VSAT,
and the backpack itself.

[0046] While the invention has been described in con-
nection with various example structures and illustrative
aspects, it will be understood by those skilled in the art
that other variations and modifications of the structures
and aspects described above may be made without de-
parting from the scope of the invention. Other structures
and aspects will be apparent to those skilled in the art
from a consideration of the specification or practice of
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the invention disclosed herein. It is intended that the
specification and the described examples only are illus-
trative with the true scope of the invention.

Claims

1. A quick deploy antenna system comprising, in com-
bination:

a) a backpack body being wearable in a vertical
position, the backpack body having an interior
compartment; and leg assemblies extendible
from the backpack body and extendible to a sur-
face when the backpack is in a horizontal posi-
tion, and

b) a deployable antenna system contained with-
in the interior compartment; wherein the anten-
na system is connected to the interior compart-
ment and is extendible from the interior compart-
ment into a fully deployed condition.

2. The system of 1 wherein an outer side of the back-
pack comprises reclosable flap wherein when the
reclosable flap in an open position, the interior com-
partment is exposed.

3. The system of 2 wherein the reclosable flap is se-
cured to the backpack with at least one selected from
a zipper, VELCRO, snaps, and buttons.

4. The system of 2 wherein the reclosable flap is se-
cured along a bottom edge thereof to the backpack
body.

5. The system of 1 further comprising a pair of shoulder
straps connected at each end thereof to the back-
pack body; and a hip strap connected at opposite
ends thereof to the backpack body.

6. The system of 1 further comprising a cover deploy-
able over the shoulder straps and hip strap to cover
the shoulder straps and hip strap when the backpack
is in the horizontal position.

7. The system of 1 wherein the leg assemblies each
comprise an extension bar connected to the back-
pack at one end wherein the extension bar extends
from and retracts into the backpack.

8. The system of 7 wherein a leg support is attached
to each extension bar at an end other than the end
connected to the backpack, wherein the leg support
is connected to the extension bar in a rotatable man-
ner.

9. The system of 8 wherein when the backpack is in a
horizontal position, the leg extensions extend hori-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

zontally from the backpack and the leg supports are
rotated vertically to contact a surface in order to sup-
port the backpack against the surface.

The system of 9 wherein the antenna system com-
prises a pole wherein the pole is connected to the
interior compartment and is in a horizontal position
when stowed and in a vertical position when de-
ployed.

The system of 10 wherein an antenna reflector is
connected to the pole and is foldable against the pole
during stowage and unfoldable from the pole for op-
erating the antenna system.

The system of claim 11 wherein the pole and antenna
reflector are connected by at least one hinge or other
suitable connector.

The system of 10 wherein an ODU/LNB is connected
to the pole and is foldable against the pole during
stowage and unfoldable from the pole for operating
the antenna system.

The system of claim 13 wherein the pole and
ODU/LNB are connected by at least one hinge or
other suitable connector.

The system of 12 wherein the antenna system com-
prises several parts connected together and foldable
into the backpack.

The system of 13 wherein at least two of the several
parts are connected together by one or more hinges
or other suitable connectors.

The system of 13 wherein the several parts include
an antenna reflector, an ODU/LNB, and a pole.

The system of 1 wherein the backpack further com-
prises wheels.

A method of deploying an antenna system from a
backpack body, the backpack body having aninterior
compartment and leg assemblies extendible from
the backpack body to a surface when the backpack
is in a horizontal position, wherein the antenna sys-
tem is connected to the interior compartment, the
method comprising

a) placing the backpack in a horizontal position
on the surface, and

b) deploying the antenna system from within the
interior compartment.

The method of claim 19 wherein the leg assemblies
each comprise an extension bar connected to the
backpack at an end wherein the extension bar ex-
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tends from and retracts into the backpack, wherein
prior to deploying the antenna system, the method
further comprising extending the extension bar of
each leg assembly.

The method of claim 20 wherein a leg support is at-
tached to each extension bar at an end other than
the end connected to the backpack, wherein the leg
support is connected to the extension bar in a rotat-
able manner, the method further comprising rotating
the leg support to make contact with a ground sur-
face.

The method of claim 19 further comprising deploying
the antenna system by extending a pole connected
to the interior of the backpack and unfolding a reflec-
tor from the extended pole.
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