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(54) RUCKSACK WITH LUMBAR SUPPORT

(57) The invention refers to a rucksack (1) that com-
prises a container part (2), a back (3) of the rucksack, at
least one shoulder strap (4), a lumbar support (5) that is
connected by means of an articulated joint (6) with the
lower part of the back of the rucksack, wherein the artic-
ulated joint (6) provides for a limited movement of the
lumbar support (5) around the joint in all three rotational

degrees of freedom with respect to the back (3) of the
rucksack and in one linear degree of freedom. The artic-
ulated joint (6) is provided with at least one spring. An
advantage of the rucksack with the lumbar support of the
invention over known solutions lies in that the lumbar
support allows perfect adjustment to the user’s lumbar
area while he is walking.
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Description

Field of Invention

[0001] The invention refers to a wide range of ruck-
sacks, such as rucksacks used as school bags, hiking
backpacks, and mountaineering backpacks.

Prior Art

[0002] Rucksacks provided at their lower back area
with a padding, a so-called lumbar support, are known
from prior art. The function of a lumbar support is to trans-
fer part of the rucksack’s weight from user’s shoulders
to the lumbar area; the lumbar support also functions as
a spacer element that shifts the back of the rucksack
somewhat away from a user’s back, thus allowing air
circulation along a user’s back and preventing excessive
sweating.
[0003] While a person is walking, his hips swing, con-
sequently the body’s lumbar area rubs against the lumbar
support and this is rather uncomfortable. A solution is
known from prior art, in which a lumbar support pivots as
the hips swing. It is disclosed in document US
2006/0151559 A1. A rotation link is formed between a
back of the rucksack and a hip belt for fastening the ruck-
sack, said link allowing rotation in vertical direction. A
disadvantage of this solution lies in that the rotation link
does not provide for tilting the hip belt for fastening the
rucksack backwards and forwards with respect to the
back of the rucksack.
[0004] Said disadvantage is eliminated by the solution
disclosed in document US 3355075. In this solution, a
rotary articulated joint is formed between the frame of a
rucksack and the lumbar support, said support being con-
nected with the hip belt for fastening the rucksack; the
articulated joint allows rotation in all directions, resulting
in the fact that the rucksack is comfortable to carry. A
disadvantage of this solution is a freely rotating rotary
link when the rucksack is not used with the hip belt fas-
tened, the link can consequently assume an improper
position.

Technical Problem

[0005] A technical problem is how to conceive a ruck-
sack with a rotary link between a lumbar support of the
rucksack and a back of the rucksack, which will allow
adjustment of the support to the back or a correct position
of the lumbar support in the user’s lumbar area even if
the rucksack has no hip belt or if the latter is not used by
the user. A further task of the invention is to absorb
shocks of a container part of the rucksack along the user’s
lumbar area while he is walking.

Solution to the Technical Problem

[0006] The technical problem is solved by a rucksack

that comprises:

- a container part for receiving objects to be carried,
- a back of the rucksack that abuts against a user’s

back when in use,
- at least one shoulder strap, preferably a pair of shoul-

der straps,
- a lumbar support that is connected by means of an

articulated joint with the lower part of the back of the
rucksack, wherein the articulated joint provides for
a limited movement of the lumbar support around
the joint in all three degrees of freedom with respect
to the back of the rucksack.

The articulated joint includes

- a first portion in the form of a plate, on which a spher-
ical segment is centrally formed, and four radially
oriented first projections are axially symmetrically ar-
ranged on the circumference, and

- a second portion in the form of a plate, on which at
least two concave second projections, preferably
four second projections, are arranged around the
centre, the inner concave surfaces of the projections
engaging in a form-locking manner with the spherical
segment of the first portion, and on which a circum-
ferential wall is formed with four axially symmetrical
recesses for receiving the first projections of the first
portion.

[0007] The width of the recesses in the circumferential
wall of the second portion is larger than the width of the
first projections of the first portion, such that, in the as-
sembled position of the first and second portions, limited
movement around the joint in the plane of the first or
second portions is allowed.
[0008] The height of the first projections of the first por-
tion is selected in a way that, in the assembled position
of the first and second portions when they are arranged
parallel to each other, the first projections do not reach
the bottoms of the recesses in the circumferential wall of
the second portion, wherewith limited movement around
the joint in transversal directions to the plane of the first
or second portions is allowed.
[0009] The second projections of the second portion,
which engage with the spherical segment of the first por-
tion in the working position, are elastically deformable in
order to allow assembly of the first and second portions
and subsequent disassembly.
[0010] One of the first and second portions is connect-
ed with the lower part of the back of the rucksack, and
the other of them is connected with the lumbar support.
[0011] The first and second portions in the form of a
plate are further dimensioned in a way to allow linear
motion one with respect to the other in axial direction
when in the assembled position.
[0012] The articulated joint may be fabricated from a
metallic material, such as aluminium, plastics, such as
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polyamide, polyamide reinforced with glass fibres, nylon,
POM or a combination thereof.
[0013] Further, the articulated joint may be provided
with at least one spring that forces the articulated joint to
its equilibrium state when deflected.
[0014] An advantage of the rucksack with the lumbar
support of the invention over known solutions lies in that
the lumbar support allows perfect adjustment to the us-
er’s lumbar area while he is walking, because the support
can move around the articulated joint in all three degrees
of freedom with respect to the back of the rucksack. The
limited movement of the lumbar support around the ar-
ticulated joint prevents an improper position of the lumbar
support. Proper movement and position of the lumbar
support is yet additionally improved if the articulated joint
is provided with a spring. If the articulated joint is provided
with a spring, the rucksack of the invention has a further
advantage, namely the shocks caused by the rucksack
against the user’s lumbar area while he is walking are
absorbed.

Figure 1: A rucksack with details of the articulated
joint and a lumbar support
Figure 2: A first portion of the articulated joint; a) front
view, b) back view
Figure 3: A second portion of the articulated joint; a)
front view, b) back view
Figure 4: A nut provided with a flange
Figure 5: The articulated joint with a helical spring;
a) in released state, b) in compressed state
Figure 6: The articulated joint with a cantilever spring
Figure 7: Assembled articulated joint

[0015] The invention is described in more detail here-
inbelow.
[0016] The technical problem is solved by a rucksack
1 that comprises:

- a container part 2 for receiving objects to be carried,
- a back 3 of the rucksack that abuts against a user’s

back when in use,
- at least one shoulder strap 4, preferably a pair of

shoulder straps,
- a lumbar support 5 that is connected by means of

an articulated joint 6 with the lower part of the back
of the rucksack, wherein the articulated joint 6 pro-
vides for a limited movement of the lumbar support
5 around the joint in all three degrees of freedom
with respect to the back 3 of the rucksack.

The articulated joint 6 includes

- a first portion 7 in the form of a plate, on which a
spherical segment 8 is centrally formed, and four ra-
dially oriented first projections 9 are axially symmet-
rically arranged on the circumference, and

- a second portion 11 in the form of a plate, on which
at least two concave second projections 12, prefer-

ably four second projections, are arranged around
the centre, the inner concave surfaces 12a of the
projections engaging in a form-locking manner with
the spherical segment 8 of the first portion 7, and on
which a circumferential wall 13 is formed with four
axially symmetrical recesses 14 for receiving the first
projections 9 of the first portion.

[0017] The first 7 and second 11 portions in the form
of a plate are further dimensioned in a way to allow linear
motion one with respect to the other in axial direction
when in the assembled position. A stroke H represents
a difference between the utmost compressed and the
utmost opened position of the first 7 and second 11 por-
tions of the articulated joint in the assembled state.
[0018] The width of the recesses 14 in the circumfer-
ential wall 13 of the second portion 11 is larger than the
width of the first projections 9 of the first portion 7, such
that, in the assembled position of the first and second
portions, limited movement around the joint in the plane
of the first or second portions is allowed.
[0019] The height of the first projections 9 of the first
portion 7 is selected in a way that, in the assembled po-
sition of the first 7 and second 11 portions when they are
arranged parallel to each other, the first projections 9 do
not reach the bottoms of the recesses 14 in the circum-
ferential wall 13 of the second portion, wherewith limited
movement around the joint in transversal directions to
the plane of the first or second portions is allowed.
[0020] The second projections 12 of the second portion
11, which engage with the spherical segment 8 of the
first portion 7 in the working position, are elastically de-
formable in order to allow assembly of the first and sec-
ond portions and subsequent disassembly.
[0021] One of the first 7 and second 11 portions is con-
nected with the lower part of the back 3 of the rucksack,
and the other of them is connected with the lumbar sup-
port 5.
[0022] A connection between the first 7 or second 11
portions and the lower part of the back 3 of the rucksack
or the lumbar support 5 is formed in one of the following
ways: by gluing, welding, stitching, with circumferentially
arranged screws, by a centrally arranged external thread
and a nut provided with a flange, by a snap-fit connection,
or a combination thereof.
[0023] A connection between the first 7 or second 11
portions and the lower part of the back 3 of the rucksack
or the lumbar support 5 with circumferentially arranged
screws in formed in a way that the rear side of the first 7
or second 11 portions is provided with four lugs with bore-
holes with inner threads that engage with four screws, a
washer plate provided with holes for the passage of the
screws being placed in-between.
[0024] A connection between the first 7 or second 11
portions and the lower part of the back 3 of the rucksack
or the lumbar support 5 with centrally arranged external
thread and a nut provided with a flange is formed in a
way that the rear side of the first 7 or second 11 portions
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is provided with a lug 19 with an external thread 20 that
is inserted into the recess in the back 3 of the rucksack
or in the lumbar support 5, a nut 21 with a flange 22 is
fastened from the other side, wherein the flange presses
the material of the back of the rucksack or the lumbar
support against the rear side of the first or second por-
tions. The rear side of the first 7 or second 11 portions
is further provided with at least one projecting part 23
that reaches into the material of the back of the rucksack
or the lumbar support to prevent rotation of the first 7 and
second 11 portions.
[0025] A connection between the first 7 or second 11
portions and the lower part of the back 3 of the rucksack
or the lumbar support 5 with a snap-fit connection is
formed in a way that elastically deformable hook-like pro-
jections are formed on the rear side of the first 7 or second
11 portions, wherein a washer plate with holes is further
foreseen, wherein the hook-like projections, in the as-
sembled state, engage with the holes in the washer plate,
the material of the back of the rucksack or the lumbar
support being arranged therebetween.
[0026] The first 7 and second 11 portions in the form
of a plate are further dimensioned in a way to allow linear
motion one with respect to the other in axial direction
when in the assembled position. A stroke H represents
a difference between the utmost compressed and the
utmost opened positions.
[0027] Further, the articulated joint may be provided
with at least one spring 17, 18 that forces the articulated
joint to its equilibrium state when deflected and at the
same time absorbs shocks of the rucksack that occur
while the user is walking.
[0028] Peripherally on the front side of the first 7 or
second 11 portions, projections and/or indentations for
receiving four first helical springs are formed, said springs
being equidistantly arranged on the circumference be-
tween the first and second portions of the articulated joint.
[0029] According to a second embodiment, a second
helical spring is arranged between the first 7 and second
11 portions centrally around a spherical joint formed by
the spherical segment 8 and the second projections 12.
[0030] According to a third embodiment, a spring con-
nection between the first 7 and second 11 portions is
formed by a third helical spring 18 arranged centrally in
the hollow spherical segment 8 perpendicularly to the
first 7 or second 11 portions.
[0031] According to a fourth embodiment, a spring con-
nection between the first 7 and second 11 portions is
formed by a cantilever spring 17 arranged centrally in the
hollow spherical segment 8 perpendicularly to the first 7
or second 11 portions. The cantilever spring can be made
from a plastic elastic material or a metallic material.
[0032] The articulated joint 6 may be fabricated from
a metallic material, such as aluminium, plastics, such as
polyamide, nylon, POM or a combination thereof. The
material of the articulated joint 6 may further be reinforced
with fibres, for instance glass fibres.
[0033] The lumbar support may further be provided

with a belt 30 to be fastened around a user’s belly in order
to fix the rucksack.

Claims

1. A rucksack (1) that comprises:

- a container part (2) for receiving objects to be
carried,
- a back (3) of the rucksack that abuts against a
user’s back when in use,
- at least one shoulder strap (4), preferably a
pair of shoulder straps,
- a lumbar support (5) that is connected by
means of an articulated joint (6) with the lower
part of the back of the rucksack, characterized
in that

the articulated joint (6) is configured to provide for a
limited movement of the lumbar support (5) around
the joint in all three degrees of freedom with respect
to the back (3) of the rucksack.

2. The rucksack according to claim 1, characterized
in that the articulated joint (6) includes

- a first portion (7) in the form of a plate, on which
a spherical segment (8) is centrally formed, and
four radially oriented first projections (9) are ax-
ially symmetrically arranged on the circumfer-
ence, and
- a second portion (11) in the form of a plate, on
which at least two concave second projections
(12), preferably four second projections, are ar-
ranged around the centre, the inner concave
surfaces (12a) of the projections engaging in a
form-locking manner with the spherical segment
(8) of the first portion (7), and on which a circum-
ferential wall (13) is formed with four axially sym-
metrical recesses (14) for receiving the first pro-
jections (9) of the first portion.

3. The rucksack according to claim 2, characterized
in that the width of the recesses (14) in the circum-
ferential wall (13) of the second portion (11) is larger
than the width of the first projections (9) of the first
portion (7).

4. The rucksack according to claims 2 or 3, character-
ized in that the height of the first projections (9) of
the first portion (7) is selected in a way that, in the
assembled position of the first (7) and second (11)
portions when they are arranged parallel to each oth-
er, the first projections (9) do not reach the bottoms
of the recesses (14) in the circumferential wall (13)
of the second portion.
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5. The rucksack according to any of claims 2 to 4, char-
acterized in that the second projections (12) of the
second portion (11), which engage with the spherical
segment (8) of the first portion (7) in the working po-
sition, are elastically deformable.

6. The rucksack according to any of claims 2 to 5, char-
acterized in that one of the first (7) and second (11)
portions is connected with the lower part of the back
(3) of the rucksack, and the other of them is connect-
ed with the lumbar support (5).

7. The rucksack according to any of claims 2 to 6, char-
acterized in that the first (7) and second (11) por-
tions in the form of a plate are dimensioned in a way
to allow linear motion one with respect to the other
in axial direction when in the assembled state.

8. The rucksack according to any of claims 1 to 7, char-
acterized in that the articulated joint is provided with
at least one spring (17, 18) that forces the articulated
joint to its equilibrium state when deflected.

9. The rucksack according to claim 8, characterized
in that peripherally on the front side of the first (7)
or second (11) portion projections and/or indenta-
tions for receiving helical springs are formed.

10. The rucksack according to claim 8, characterized
in that a helical spring is arranged between the first
(7) and second (11) portions centrally around a
spherical joint formed by the spherical segment (8)
and the second projections (12).

11. The rucksack according to claim 8, characterized
in that a spring connection between the first (7) and
second (11) portions is formed by a third helical
spring (18) arranged centrally in the hollow spherical
segment (8) perpendicularly to the first (7) or second
(11) portion.

12. The rucksack according to claim 8, characterized
in that a spring connection between the first (7) and
second (11) portions is formed by a cantilever spring
(17) arranged centrally in the hollow spherical seg-
ment (8) perpendicularly to the first (7) or second
(11) portions.

13. The rucksack according to any preceding claim,
characterized in that the articulated joint (6) is fab-
ricated from a metallic material, such as aluminium,
plastic material, such as polyamide, nylon, POM or
a combination thereof.

14. The rucksack according to claim 13, characterized
in that the material of the articulated joint (6) is re-
inforced with fibres, for instance glass fibres.

15. The rucksack according to any preceding claim,
characterized in that the lumbar support is provided
with a belt (30) for fastening the rucksack around the
user’s belly.
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