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(54) Load transfer belt

(57) The present invention provides a load transfer
belt (15) for use with a load carrying apparatus (10), to
transfer load from the load carrying apparatus (10) to the
hips of a user. The load transfer belt (15) has a plurality
of load transfer elements (54) positioned along the length

of the belt. Each of the load transfer elements (54) are
joined to at least one adjacent load transfer element (54)
by a rotational joint (57). The rotational joint (57) defines
an axis of rotation transverse to the length (L) of the belt.
The rotational joint (57) permits the load transfer belt (15)
to encircle a user’s body.
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Description

Field of the invention

[0001] The present invention relates to a load transfer
belt for use with a load carrying apparatus to transfer load
from the load carrying apparatus to the hips of a user.

Background of the invention

[0002] When rucksacks, a type of load carrying appa-
ratus, were first introduced, the only means for supporting
them on a user were shoulder straps. This meant that
the load of the rucksack acted only on the shoulders of
the user, causing their centre of gravity to move back-
wards. To compensate for this, the user needed to lean
forward when wearing the rucksack. Walking in a leaning
position is awkward and tiring, so the user is more easily
fatigued, which can result in injury and the inability to
traverse the required distance.
[0003] To solve the above problem, rucksacks were
introduced which distributed the weight of the load more
evenly on the user. One way of doing this was the intro-
duction of hip fins. These were stiff padded elements that
were rigidly attached to the frame of the rucksack in a
position where they would, during use, rest on the pos-
terior region of a user’s hips. The load of the rucksack
was then transferred through the frame to both the user’s
shoulders and the posterior region of the hips. Because
the hips are at a lower point, this arrangement stabilised
the user’s centre of gravity.
[0004] Although stiff fins provide a partial solution to
the load transfer problem, stiff fins introduce a disadvan-
tage in terms of comfort of the user. In addition, the size
of the pelvis varies from person to person; considering
the pelvis to be a truncated cone, the angle of the sides
of the cone and the circumference of the cone differs
from person to person, particularly between males and
females. Thus, the rigid fins are not suited to many pelvis
sizes.
[0005] To solve this problem, padded flexible hip belts
were introduced. The flexible hip belts provide improved
comfort compared to the stiff fins, but their lack of rigidity
means they do not effectively transfer load.
[0006] A modified hip belt is disclosed in US 6536641;
the hip belt having two rigid plates, one extending either
side of a connection with the rucksack along the length
of the belt. Also, EP 0570192 discloses a web of stiff
plastic mounted in the belt on each side of the connection
with the rucksack.
[0007] Accordingly, there is a need to find a balance
between efficient transfer of load to a user’s hips and the
comfort afforded to the user. These are usually consid-
ered to be two opposing requirements since an increase
in comfort often means an increase in flexibility of the hip
belt, which can result in a decrease in load transfer ability
and vice versa.

Summary of the invention

[0008] The present invention aims to satisfy what are
perceived to be opposing requirements of comfort and
enhanced load transfer by providing a load transfer belt
that is comfortable for the user and fits a wide range of
pelvis sizes, whilst providing enhanced dynamic load
transfer from a load carrying apparatus to both the pos-
terior and anterior region of a user’s hips.
[0009] Accordingly, in a first aspect the present inven-
tion provides a load transfer belt for use with a load car-
rying apparatus to transfer load from the apparatus to
the hips of a user, the load transfer belt having:

a plurality of load transfer elements positioned along
the length of the belt;
each load transfer element being joined to at least
one adjacent load transfer element by a rotational
joint, the rotational joint defining an axis of rotation
transverse to the length of the belt, to permit the load
transfer belt to encircle a user’s body.

[0010] The load transfer elements provide effective
load transfer from the load carrying apparatus to the re-
gions of the user’s hips that, in use, align with the position
of the load transfer elements, whilst the rotational joints
permit each load transfer element to rotate by the nec-
essary amount to fit the size of the user’s pelvis. This
construction permits the load transfer belt to have a range
of belt shape configurations to allow the load transfer belt
to fit to a wide variety of user body shapes. The provision
of a rotational joint provides for freedom of movement
instead of the freedom of movement being provided by
substantial flexing the load transfer elements. This
means that the transfer of load from the load carrying
apparatus to the hips of the user is uncompromised.
[0011] The hip belts disclosed in US 6536641 and EP
0570192 do not have load transfer elements connected
by a rotational joint. Indeed the belts of the prior art do
not have any form of articulated sections, as provided by
the present invention. Instead the belts of the prior art
provide what is known as living hinges. That is, the load
transfer elements themselves flex and conform to the
shape of a user’s body. As such the load transfer ele-
ments of the belts of the prior art need to be more flexible
than the load transfer elements of the present invention,
i.e. they need to have reduced stiffness.
[0012] A reduction in stiffness of the load transfer ele-
ments means they do not achieve the same level of load
transfer as accomplished by the present invention. In ad-
dition, the comfort of the load transfer belts of the prior
art is diminished compared to the present invention be-
cause of the need in the belts of the prior art to compro-
mise the flexibility of the load transfer elements so as to
achieve both comfort and load transfer.
[0013] The load transfer belt, in use, is positioned to
encircle a user’s hips, and as such the length of the load
transfer belt is measured in terms of the direction of en-
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circlement around the user’s hips, the length being meas-
ured from a fastener at one end of the belt to a fastener
at the other end of the belt. When the belt is used with a
load carrying apparatus the majority of the load of the
load carrying apparatus is acting in, and therefore the
principle loading direction is, a direction transverse to the
length of the load transfer belt. A transverse direction
means a direction across the width of the belt. A trans-
verse direction may or may not be perpendicular to the
length of the belt. Load transfer is achieved by the load
transfer elements being formed to have the necessary
stiffness in the transverse direction. Stiffness is usually
achieved using rigid elements.
[0014] The load transfer elements may extend to an
area of the belt corresponding, in use, to the anterior
region of the user’s hips. Many load carrying apparatus
are designed to be positioned on the back (posterior re-
gion) of a user. The provision of load transfer elements
in an area of the belt corresponding to the anterior region
of the hips, permits load transfer from the person’s back
to the anterior region of the hips. This reduces the load
and therefore stress on the lumbar region of the back.
[0015] Preferably, the load transfer elements are
joined to form a serpentine configuration. In an embodi-
ment, the load transfer elements may be u-shaped and
n-shaped. Preferably, the load transfer elements are u-
shaped and n-shaped and are joined so as to have a
serpentine configuration.
[0016] The serpentine configuration can be created by
an adjacent u-and n-shaped load transfer element. That
is, one end of a u-shaped load transfer element connects
to one end of an n-shaped load transfer element. The
length of the serpentine configuration can be extended
by connecting more u- and n-shaped load transfer ele-
ments, creating a series of alternating u- and n- shaped
elements.
[0017] Advantageously, the serpentine configuration
of u-shaped and n-shaped load transfer elements results
in sections of the load transfer elements being positioned
along a direction transverse to the length of the belt. The
alignment of sections of the load transfer elements in the
direction of principle loading from the load carrying ap-
paratus further improves load transfer from the load car-
rying apparatus to the load transfer belt.
[0018] The serpentine configuration is further advan-
tageous because it is lightweight. A user may use the
load carrying apparatus to carry heavy loads for long pe-
riods of time, therefore, any reductions that can be made
to the weight of the load carrying apparatus and load
transfer belt will reduce the amount of fatigue a user ex-
periences when carrying the load carrying apparatus.
[0019] The serpentine configuration is also easy to
construct. This results in simplified manufacture of the
load transfer belt.
[0020] Preferably, the load transfer elements are made
from plastic or from metal.
[0021] The serpentine configuration of load transfer el-
ements increases the stiffness of the load transfer belt

when compared to load transfer belts of the prior art. In
use, (with a load carrying apparatus) in most cases, the
load of the load carrying apparatus will distort a load
transfer belt in a direction opposite to the direction the
load is acting. Referring to Figure 18, in a test, a load
transfer belt 15 was fastened at its shortest length in a
closed position to create a loop that would in use be po-
sitioned around a user’s hips. The load carrying appara-
tus 10 was placed on a flat surface.
[0022] A distance D of 10 cm was measured from the
centre of the load transfer belt in a direction opposite to
the direction the load would act and perpendicular from
the load transfer belt. A calibrated spring balance was
then hooked over or through the load transfer belt and
whilst the load carrying apparatus was held stationary,
the spring balance was pulled to distort the load transfer
belt a distance of 10 cm. The load transfer belt of the
present invention had a distortion load (i.e. the load re-
quired to cause the 10 cm distortion) of more than 4 kg.
The distortion load of the tested load transfer belts of the
prior art was below 3 kg. Preferred embodiments of the
invention will have a distortion load of more than 3 kg.
[0023] Preferably, the belt is linked to the load carrying
apparatus using a link member. The link member may
be positioned central to the belt. In this case, load transfer
elements are positioned on each side of the link member.
In the case of load transfer elements having a serpentine
configuration, the serpentine configuration is also posi-
tioned on each side of the link member.
[0024] The load transfer elements of the serpentine
configuration, or otherwise, may be manufactured or ar-
ranged such that the spacing between the transverse
sections of the load transfer elements are evenly spaced
along the serpentine configuration, or along the belt.
Even spacing of the transverse sections results in even
distribution of load around the load transfer belt. In use,
the distribution of load evenly around the hips of a user
avoids a high loading in the lumbar region of the back,
which is beneficial to the user in terms of improving com-
fort and limiting fatigue.
[0025] The sections of the serpentine configuration
transverse to the length of the belt may have a central
axis coincident with the axis of rotation of the rotational
joint. Such an arrangement advantageously permits the
use of a simple rotational joint, for example, a pivot joint.
[0026] The rotational joint may be a pivot joint for both
serpentine and non-serpentine configurations. Optional-
ly, the pivot joint is formed by a male and a female con-
nector. Alternatively, the pivot joint is formed by two male
connectors joined by a sleeve. The male-female connec-
tor and the two male connector construction of the rota-
tional joint both form a durable joint. The connectors may
be formed in the load transfer elements themselves. This
advantageously allows the load transfer elements to be
easily replaced.
[0027] The load transfer belt may have a panel extend-
ing the length of the load transfer belt. The load transfer
belt may be padded to further improve comfort for the
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user. The panel may contain padding for the belt, which
may be foam. The load transfer elements may be con-
nected to the panel of the load transfer belt. The panel
may connect to the load transfer elements at sections of
the load transfer elements orientated along the direction
of the length of the belt. In the case of u- and n-shaped
load transfer elements, the connection may be at the bot-
tom of the u and the peak of the n shaped elements. The
rotational joint may be accessible to the user for ease of
replacement of one of the load transfer elements. Alter-
natively, the load transfer elements may be fully con-
tained within the panel.
[0028] To further improve comfort, preferably the load
transfer elements extend a greater distance in a direction
transverse to the length of the belt towards the centre of
the belt than towards the ends of the belt. In use, this
configuration reduces the region at the anterior of the
body of the user covered by the load transfer belt.
[0029] The load carrying apparatus may be, for exam-
ple, any one of: a rucksack, a baby carrier, or a belt pack.
The load carrying apparatus may also be back mounted
equipment, for example, breathing apparatus.
[0030] In a second aspect, the present invention pro-
vides a load transfer element of the load transfer belt of
the first aspect.
[0031] In a third aspect, the present invention provides
a load carrying apparatus having a load transfer belt ac-
cording to the first aspect.
[0032] The load carrying apparatus of the third aspect
may be, for example, any one of: a rucksack, a baby
carrier, or a belt pack. The load carrying apparatus may
also be back mounted equipment, for example, breathing
apparatus
[0033] In a first option, the load carrying apparatus of
the third aspect, further comprises:

a frame;
a rotary connection between the load transfer belt
and the frame; and
a hinge connection between the load transfer belt
and the frame;
wherein the rotary connection permits the belt to ro-
tate about a rotary axis of rotation and the hinge per-
mits the belt to rotate about a hinge axis of rotation,
the hinge axis of rotation being perpendicular to the
rotary axis of rotation. As a person (the user) walks,
their hips rock from side to side. The provision of a
rotary connection advantageously allows the load
transfer belt to rotate with the up and down move-
ment of the hips, whilst the hinge connection permits
the belt to stay in the same position when the user
leans forwards. The provision of a rotary connection
distinct from a hinge connection permits the belt to
move independently in each of the two degrees of
freedom. This independence of movement in each
degree of freedom is important because it prevents
motion that would cause a transfer of unbalanced
load from the load carrying apparatus to the user.

Therefore, the load carrying apparatus of the present
invention increases the user’s feeling of control.

[0034] The load transfer apparatus of the prior art, ei-
ther provide only a single degree of freedom, through the
means of a pivot point, or provide three degrees of free-
dom though the use of a ball and socket joint. The pivot
joint is disadvantageous compared to the present inven-
tion, because the advantages of the hinge connection
when the user is leaning forward are not realised.
[0035] The ball and socket joint is disadvantageous
compared to the present invention because the belt is
free to rotate in any direction when a person is walking.
This means the belt is able to rotate around the body of
a person, this causes the load of the load carrying appa-
ratus to rock between an anterior and posterior position
in relation to a user’s back, whilst a user is walking. I.e.
the load of the load carrying apparatus rocks from side
to side, rolling around the body, about an axis in the lon-
gitudinal direction (height) of the user. This creates a feel-
ing of unbalance when using the load carrying apparatus.
In the present invention, the majority of the rotary motion
of the belt, whilst a user is walking, is about the rotary
axis of rotation, which prevents the unwanted motion ex-
perienced with a ball and socket joint. The provision of a
distinct hinge and rotary connection is also beneficial be-
cause preventing rotation about an axis in a longitudinal
direction with respect to the user’s height prevents the
feeling of the load carrying apparatus pulling the user
down (as the load rolls around the body) when the user
bends forwardly to one side, for example, whilst scram-
bling over rocks.
[0036] Further advantageously, the prevention of un-
wanted motion (rolling of the load around the body) of
the load carried by the load carrying apparatus when a
person is walking, but permitting a required range of mo-
tion (around the rotary axis of rotation) when walking,
means that the energy required to travel a certain dis-
tance is reduced when compared to conventional load
carrying apparatus. The provision of the aforementioned
connection between the load carrying apparatus and the
load transfer belt in combination with the load transfer
belt of the present invention, further improves efficiency
of movement for the user, reducing the energy input re-
quired to move a certain distance when compared to load
carrying apparatus of the prior art. The combination also
allows the load carrying apparatus to be used to carry a
heavier load than load carrying apparatus of the prior art.
[0037] In summary, the present invention provides
connections between the load carrying apparatus and
the load transfer belt that permit unrestricted motion of
the load transfer belt (without transferring the motion to
the load carrying apparatus), within a range of motion
required by the user, and at the same time prevent un-
wanted motion. This has the result of improved balance
and increased energy efficiency of a user.
[0038] In some embodiments, the rotary connection
permits the load transfer belt to rotate 360° or more about
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the rotary axis of rotation, in both a clockwise and an
anticlockwise direction. The load transfer belt can rotate
a certain degree in one direction and then the rotation
can be reversed to the other direction. In some embod-
iments, the hinge connection permits the load transfer
belt to rotate 180° or more about the hinged axis of rota-
tion. In this case, the only practical restriction of move-
ment about the rotary axis of rotation and/or the hinge
axis of rotation is the physiology of the user’s body.
[0039] Preferably, the rotary axis of rotation is offset
above the hinge axis of rotation. Optionally, the rotary
connection and the pivot connection are connected. In
this case, the rotary axis of rotation can be offset above
the hinge axis of rotation such that the rocking motion of
the user’s hips whilst walking is transferred to the con-
nection at the hinge. This causes the hinge connection
to rotate about the rotary axis of rotation. Advantageous-
ly, this offset arrangement improves the transfer of rotary
motion from a user’s hips to the rotary connection. A fur-
ther additional or alternative option is to offset the rotary
axis of rotation above the centre of the load transfer belt.
Advantageously, offsetting the rotary axis of rotation from
the centre of the load transfer belt permits the belt to
move with a rocking motion rather than a purely rotational
motion; a rocking motion much more closely resembles
the natural movement of the hips.
[0040] The rotary connection only permits substantial
rotation about a single axis. In a preferred embodiment,
the rotary connection comprises a housing and a hub
positioned within a cavity of the housing. The housing is
dimensioned such that the hub and the housing can ro-
tate relative to each other. This arrangement of rotary
connection only permits movement in one degree of free-
dom; that is, rotation about the rotary axis of rotation. The
relative rotary motion may be provided by rotation of the
hub within the cavity of the housing with the housing sta-
tionary with respect to the load carrying apparatus. Al-
ternatively, the hub may be stationary with respect to the
load carrying apparatus and the housing may rotate. The
hub may be a disc. Advantageously, this arrangement of
rotary connection has a low profile projection from the
frame of the load carrying apparatus. For example, the
projection from the frame is lower for the present arrange-
ment of rotary connection than a ball and socket joint.
[0041] Preferably, the hinge is located on the hub. Lo-
cating the hinge on the hub improves the transfer of load
from the load carrying apparatus to the load transfer belt.
Optionally, the hinge and hub may be formed as a single
connection component. Such a construction further im-
proves the ease of manufacture of the rotary and hinge
connection. Optionally, the hinge may be located on the
hub and the rotary axis of rotation may be offset above
the hinge axis of rotation. In this case, the hip belt moves
with a modified rocking motion which more closely re-
sembles the natural movement of the hips.
[0042] The load carrying apparatus may further com-
prise a link member linking the load transfer belt to the
hub.

[0043] In a second option, the load carrying apparatus
of the third aspect may further comprise:

a frame; and
a rotary connection between the load transfer belt
and the frame;
wherein the rotary connection comprises a housing
and a hub positioned within a cavity of the housing,
such that the hub and housing can rotate relative to
each other about a rotary axis of rotation; and the
rotary axis of rotation is offset above the centre of
the load transfer belt.

[0044] Advantageously, this arrangement of rotary
connection only permits substantial movement in one de-
gree of freedom; that is, rotation about the rotary axis of
rotation. This prevents the load of the load carrying ap-
paratus from rocking between an anterior and posterior
position when a user is walking. This advantage is not
achieved by a simple pivot joint or ball and socket joint
of the prior art.
[0045] Advantageously, the offset of the rotary centre
of rotation above the centre of the load transfer belt cre-
ates a rocking motion rather than a purely rotational mo-
tion about the rotary axis of rotation. A rocking motion
much more closely resembles the natural movement of
the hips.
[0046] The load carrying apparatus may comprise a
link member linking the load transfer belt to the rotary
disc.
[0047] In a third option, the load carrying apparatus of
the third aspect may further comprise:

a frame; and
a rotary connection between the load transfer belt
and the frame;
wherein the rotary connection comprises:

a housing and a hub positioned within a cavity
of the housing, such that the hub and housing
can rotate relative to each other about a rotary
axis of rotation; and
a link member linking the load transfer belt to
the hub or the housing.

[0048] Advantageously, this arrangement of rotary
connection only permits substantial movement in one de-
gree of freedom; that is, rotation about the rotary axis of
rotation. This prevents the load of the load carrying ap-
paratus from rocking between an anterior and posterior
position when a user is walking. This advantage not
achieved by a simple pivot joint or a ball and socket joint
of the prior art.
[0049] Optionally, the link member is offset below the
rotary axis of rotation. The link member advantageously
transfers the load from the load carrying apparatus to the
load transfer belt, whilst also transferring the rotary mo-
tion of the load transfer belt, resulting from the motion of
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the hips, to the rotary connection. The offset of the link
member below the rotary axis of rotation modifies the
motion of the belt to a modified rocking motion that much
more closely resembles the natural motion of the hips.
[0050] The load carrying apparatus of the second and
third options may further comprise a hinge connection
between the load transfer belt and the frame, the hinge
permitting the belt to rotate about a hinge axis of rotation,
and wherein the hinge axis of rotation is perpendicular
to the rotary axis of rotation.
[0051] As explained for the first option, the provision
of a rotary connection distinct from a hinge connection
permits the belt to move independently about the two
axes of rotation. This independence of movement in each
degree of freedom is important because it prevents mo-
tion that would cause a transfer of unbalanced load to
the user. Therefore, the load carrying apparatus of the
present invention increases the user’s feeling of control,
and reduces the energy input required by the user to walk
a certain distance.
[0052] In some embodiments, the rotary connection
permits the load transfer belt to rotate 360° or more about
the rotary axis of rotation, in both a clockwise and an
anticlockwise direction. The load transfer belt can rotate
a certain degree in one direction and then the rotation
can be reversed to the other direction. In some embod-
iments, the hinge connection permits the load transfer
belt to rotate 180° or more about the hinged axis of rota-
tion. In this case, the only restriction of movement about
the rotary axis of rotation and/or the hinge axis of rotation
is the physiology of the user’s body.
[0053] For the embodiments of the load carrying ap-
paratus having a rotary axis of rotation offset above the
centre of the load transfer belt, it is preferred that the
rotary axis of rotation is positioned to correspond, in use,
to an axis of rotation about which the hips rock when a
user is walking. Preferably, the rotary axis of rotation is
offset above the centre of the load transfer belt by a dis-
tance of between 6 and 10 cm.
[0054] The following features are modifications that
can be added or made to the load carrying apparatus of
the first, second or third options having a hinge connec-
tion.
[0055] The link member may be a pole. The link mem-
ber may be one pole, or alternatively the link member
may be one or more poles. Preferably, the hinge is a
channel dimensioned to receive the one or more poles.
[0056] The channel and hub may be moulded as a sin-
gle component. Alternatively, the channel and the hub
may be formed as separate components that snap-fit to-
gether. In a further alternative, the channel and hub may
be formed as separate components and connected to-
gether using joining members. Joining members can be,
for example, bolts, self tapping screws, captive nuts or
rivets. In the embodiment in which the link member has
two or more poles, two of the poles may join in the chan-
nel. The joint may be formed using a screw connection.
Alternatively, the joint may be formed using a male-fe-

male connection. In a further alternative, or additionally,
the joint may be formed using a tight-fit tube to link the
two poles. The tight-fit tube may be made from plastic.
[0057] The following features are optional features of
the any of the first, second or third options.
[0058] The load carrying apparatus may further com-
prise two shoulder straps for supporting the load carrying
apparatus on the user’s shoulders.
[0059] The frame of the load carrying apparatus may
be constructed using metallic or plastic frame elements.
Alternatively, the frame of the load carrying apparatus
may be constructed from a plastic sheet. Optionally, the
frame may be constructed from a plastic sheet strength-
ened with metallic or plastic elements. Preferably, the
frame converges at the rotational connection, to permit
efficient load transfer from the load carrying apparatus
to the load transfer belt. Advantageously, such a frame
construction effectively transfers load to the belt, but is
also lightweight. To further decrease the weight of the
frame, the frame members may be tubular.
[0060] Optionally, the frame can be curved. The lower
region of the frame, below the rotary connection, may
bend away from the load transfer belt. Such a curve will
improve the freedom of movement of the belt relative to
the frame.
[0061] The load carrying apparatus may further com-
prise locking straps connecting the load transfer belt to
the rear of the load carrying apparatus. The locking straps
may be adjustable so that the user can set the range of
movement around the rotary axis of rotation that suits
their gait and/or comfort requirements or to prevent ro-
tation all together.

Brief Description of the Drawings

[0062] Embodiments of the invention will now be de-
scribed by way of example and with reference to the ac-
companying drawings in which:

Figure 1 shows schematically a rear view of a load
carrying apparatus;

Figure 2 shows schematically a frame of the load
carrying apparatus of Figure 1;

Figure 3 shows schematically the frame of Figure 2;

Figure 4 shows schematically the central connection
of frame components of the frame of Figures 2 and 3;

Figure 5 shows schematically a side view of the
frame of

Figures 2 and 3;

Figure 6 shows schematically an exploded side view
of the rotary connection and hinge connection of the
load carrying apparatus of Figure 1;
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Figure 7 shows schematically a side view of the rear
component of the rotary connection of Figure 6;

Figure 8 shows schematically a side view of the front
component of the rotary connection of Figure 6;

Figure 9 shows schematically the hub of the rotary
and hinge connection of Figure 6;

Figure 10 shows schematically a front view of the
rotary and hinge connection of Figure 6 illustrating
positioning the link member through the hinge con-
nection;

Figures 11 to 13 show schematically optional steps
in positioning the link member through the hinge con-
nection of Figure 6;

Figure 14 shows schematically a side view of a rotary
connection and a hinge connection of Figure 6;

Figure 15 shows schematically a front view of the
rotary and hinge connection of Figure 6 and 14;

Figure 16 shows schematically the load transfer belt
of the load carrying apparatus of Figure 1; and

Figure 17 shows schematically an exploded view of
load transfer elements of the load transfer belt of
Figure 16.

Figure 18 shows schematically a test for measuring
the distortion load of a load transfer belt as performed
on the load carrying apparatus of the present inven-
tion.

Detailed Description

[0063] Figure 1 shows schematically a rear view of a
load carrying apparatus 10, which in this example is a
rucksack. The rucksack of the present example can carry
loads in excess of 32 kg. The rucksack has two rear pan-
els 11 and 14 within which a frame 18, not shown in Figure
1, is orientated. The frame extends the height of the ruck-
sack to provide a rigid support to the rucksack. A load
carrying compartment, not shown in Figure 1, is secured
to the frame and extends to the front of the rucksack.
Two shoulder straps 12, partially shown in Figure 1, ex-
tend from a connection with the frame, in an upper region
of the rucksack, to a lower region of the rear of the ruck-
sack. In use, the shoulder straps support the rucksack
on a user’s shoulders. A load transfer belt 15 is positioned
in the lower region of the rucksack, such that in use the
belt can be positioned to encircle a user’s hips, for trans-
ferring load from the rucksack to the user’s hips. A rotary
connection 16 and a hinge connection 34 (the hinge con-
nection not shown in Figure 1) connect the load transfer
belt to the frame. The rotary connection is positioned be-

tween 6 and 10 cm above the centre of the load transfer
belt. Rear panel 14 extends to cover the frame, the con-
nection of the shoulder straps to the frame, and the con-
nection of the rotary and hinge connections to the frame.
[0064] Referring to Figures 2 and 3, the frame 18 com-
prises six tubular poles 19. The frame construction is
such that a curved tubular pole 19a forms the upper ex-
tent of the frame, and a curved tubular pole 19b forms
the lower extent of the frame. Each side of the frame is
constructed using two poles 19c, 19d, 19e and 19f, such
that each side can converge to the central region of the
framed volume. The poles 19e and 19f forming the sides
of the frame in the upper region of the frame are longer
in length than the poles 19c and 19d forming the sides
of the frame in the lower region of the frame, such that
the poles on the sides of the frame can converge in a
region corresponding to the lumbar region of the back.
The poles at the upper and the lower extent are joined
to the poles at the sides of the frame using connectors
20. Each connector 20 has a channel sized to tightly re-
ceive a tubular pole of the frame. The converging side
poles are adjoined using a rear component 22 of the
housing of the rotary connection 16. The rear component
having two channels 24 configured to tightly receive each
of the longer and shorter side poles. Referring to Figure
4, the poles are held in the channels using a recess 26
in the pole, which corresponds to, and when assembled
engages with, a protrusion 28 in the channel. Referring
to Figure 5, the side tubular components of the frame are
curved such that the lower region of the frame, below 17
where the rotary connection connects the frame, bends
away from the load transfer belt.
[0065] Figure 6 shows schematically a side exploded
view of the rotary connection and the hinge connection
of the rucksack of Figure 1. The rotary connection is
formed by a rear component 22 and front component 30
that join together (in this example with a screw connec-
tion) to form a housing, and the housing has a cavity in
which a hub 32, which in the present example is a disc,
can be positioned. The cavity is dimension such that the
hub is free to rotate within the cavity. Referring to Figures
7 and 8, the screw connection is created by a threaded
rim 40 on the front side of the rear component, the rim
having a diameter greater than the diameter of the disc
(the hub), and a threaded recess 42 of the front compo-
nent; the threaded rim screwing into the recess to com-
plete the screw connection. In an alternative embodi-
ment, the thread rim could be on the front component
and the threaded recess on the rear component. Alter-
native methods of connection could also be used to adjoin
the front and rear components of the housing.
[0066] The hub 32 is supported in the cavity of the
housing by a lip 43 that extends around the circumference
of the front component and has an internal diameter less
than the hub. Advantageously, this lip prevents extensive
lateral movement of the hub, restricting it, in use, to ro-
tation about a single axis of rotation. However, the use
of a hub 32 inside the cavity of a housing, with no addi-
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tional restrictions, means that in this example, the hub
can be freely rotated by a full 360° for a limitless number
of rotations in both a clockwise and anti-clockwise direc-
tion.
[0067] The rear component 22 and front component
30 of the housing, and the hub 32 may be manufactured
from a high-strength, low-friction or self lubricating plas-
tic. Suitable plastics include polyamides.
[0068] Referring again to Figure 6, the hinge connec-
tion 34 is formed on the hub 32 of the rotary connection.
The hinge connection is formed by a link member 36
being received in a channel 38 formed by arch 34. In the
example shown in Figure 6, the hub and channel are
formed as a single component, by plastic moulding. In
an alternative construction, the channel can be formed
in a separate arched component that is connectable to
the hub, an example of which is shown in Figure 9. In
this example, the hub 32 is formed with a rectangular
hole 44; the hole having stepped sides. The separate
arched component has stepped feet 47 and 48. The feet
of the arched component interlock with the steps 46 of
the sides of the hole to secure the arched component in
the hole of the hub. That is the arched component is a
snap-fit to the hub. However, alternatively, the arched
component may be connected to the hub using bolts, self
tapping screws, captive nuts or rivets. For example, 5
bolts may attach the arched component to the hub; two
bolts on one elongate side of the channel and three bolts
on the other elongate side of the channel.
[0069] The link member 36 received in the channel 38
can be formed as a single component or as two connect-
able segments. In the case of the link member being
formed as two connectable segments, the two segments
can connect in the channel, as illustrated in Figure 10.
The connection can be formed using a male and female
connector 50, or alternatively using a screw connection.
In a further alternative, as shown in Figures 11 to 13, the
connectable segments of the link member could be con-
nected using a tubular connector 52. The tubular con-
nector 52 can be formed from plastic and dimensioned
to tightly fit over the ends of the two segments of the link
member, so as to hold them together. The tubular con-
nector is also dimensioned to rotate freely, with the link
member, in the channel 38. In an alternative method of
construction, the two segments could be joined by a tu-
bular connector fitting around two male connectors.
[0070] Referring to Figures 14 and 15, in use, the rotary
connection 16 will permit the link member 36 to rotate
about a rotary axis of rotation 33; the rotary motion is
illustrated by arrow B (shown in Figure 15). The hinge
connection 34 permits the link member 36 to rotate about
a hinge axis of rotation 35. The movement of the link
member about the hinge axis of rotation is illustrated by
arrow A (shown in Figure 14). The rotary axis of rotation
is offset 37 above the hinge axis of rotation.
[0071] As shown in Figure 16, the link member 36 con-
nects the rotary connection 16 and the hinge connection
34 to the load transfer belt 15. The load transfer belt has

a panel, the perimeter of which is defined by dotted line
55, which also defines the edge profile of the belt. Op-
tionally, the panel is padded, for example with foam, to
improve comfort of the user.
[0072] The belt has a central axis 53 and a length L.
The length L is measured from a distance of a fastener
(not shown) at one end of the belt to the fastener at the
other end of the belt. The position of a fastener is pref-
erably adjustable. For example, the fastener may be at-
tached to the load transfer belt using an adjustable strap.
Accordingly, the length of the belt is variable. Connected
to the panel is a series of load transfer elements 54. In
this example there are four load transfer elements con-
nected to either side of the link member 36, but in other
examples there could be a different number of load trans-
fer elements on either side of the link member, and/or
there could be two, three or five or more load transfer
elements on each side of the link member. The load trans-
fer elements are each formed separately so as to form a
series of joined but distinct load transfer elements. The
joint 57 (only one joint is numbered in Figure 16 for clarity)
between each load transfer element is rotational. The
series of connected load transfer elements forming a load
transfer belt having articulated sections.
[0073] As shown in Figures 16 and 17, each load trans-
fer element 54 is "u" or "n" shaped, joined alternately to
form a serpentine configuration. Referring to Figure 17,
the serpentine configuration is formed by one end of an
n-shaped load transfer element 54a being joined to one
end of a u-shaped load transfer element 54b. In this case,
the joint is a pivot joint, formed by a male connector 56
being received by a female connector 58. The serpentine
configuration can be extended by joining more u-shaped
and n-shaped load transfer elements to the series of load
transfer elements. The pivot joint formed by the male and
female connectors of the u- and n-shaped load transfer
elements is a rotational joint. In an alternative example,
the pivot joint is formed by two male connectors and a
sleeve positioned over both male connectors.
[0074] Referring again to Figure 16, the arrangement
of the load transfer elements 54 along the length L of the
load transfer belt 15 is such that the load transfer ele-
ments have sections in a direction T transverse to the
length of the belt. In this case, the transverse direction
is perpendicular to the length of the belt. However, trans-
verse does not have to be perpendicular; a transverse
direction is a direction that crosses the length direction.
In the serpentine configuration of this example, the legs
of the "n" and the arms of the "u" are transverse to the
length of the belt. The load transfer elements are formed
such that when joined to adjacent load transfer elements,
the transverse sections of the load transfer elements are
equally spaced. The pivot joint joining the load transfer
elements defines an axis of rotation which is also trans-
verse to the length of the belt. Indeed, the male and fe-
male connections (or alternatively the two male connec-
tions) at the ends of the load transfer elements means
that the axis of rotation is coincident with the transverse
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sections of the load transfer elements.
[0075] Although not shown in this example, the load
transfer elements 54 can be dimensioned and arranged
such that the load transfer elements towards the centre
of the load transfer belt extend a greater distance in the
transverse direction T than the load transfer elements at
the ends of the belt. This construction improves comfort
of the user.
[0076] Each load transfer element 54 may be made
from a metal tube, or they may be formed from plastic,
optionally reinforced plastic.
[0077] As discussed previously, a link member 36 links
the load transfer belt 15 to the rotary connection 16 and
hinge connection 34. The link member is linked to the
load transfer belt using a joint between the link member
and two load transfer elements 54. In one example, the
link member is made of two components which connect
in the centre of the hinge connection. Each component
of the link member extends to one side of the load transfer
belt and joins to an n-shaped load transfer element. The
joint is a rotational joint formed by a male connector on
the link member being received by a female connector
of the n-shaped load transfer element. Alternatively, a
female connector of the link member can receive a male
connector of the load transfer element.
[0078] Referring to Figure 13, a security panel 51 may
be attached to the panel of the load transfer belt 15. The
security panel is shaped to closely resemble a portion of
the edges of the link member 36. In this case, the security
panel is a trapezoid shape, the side edges of which follow
the profile of the link member. The close fit size of the
security panel compared to the link member adds rein-
forcement to the link member to prevent the two compo-
nents of the link member from separating.
[0079] The load transfer elements 54 can be secured
to the panel of the load transfer belt 15 using loops, for
example fabric loops, connected to the panel. The load
transfer elements 54 can be fitted through the loops. Pref-
erably, the loop is positioned at the peak of the n-shaped
load transfer elements and the bottom of the u-shaped
load transfer elements. In this way the rotational joints
joining the load transfer elements are easily accessible.
Thus easy replacement or repair of the load transfer el-
ements is permitted. The loops can also be dimensioned
to further secure the load transfer elements so as to pre-
vent the elements separating. In an alternative embodi-
ment, the load transfer elements are fully covered by the
panel, such that the panel prevents the elements from
separating.
[0080] In use, the shoulder straps 12 are placed over
the user’s shoulders and the load transfer belt 15 is po-
sitioned around the user’s hips. The shoulder straps
transfer load from the rucksack 10 to the shoulders of
the user, and the load transfer belt transfers load from
the rucksack to the hips of the user.
[0081] When a user walks with (and without) the ruck-
sack 10, their hips rock from side to side. The provision
of a rotary connection 16 between the load transfer belt

15 and the frame 18 permits rotation about the rotary axis
of rotation 33 with the movement of the user’s hips. A
person often needs to bend or lean whilst wearing the
rucksack, and the provision of a hinge connection permits
the link member 36 to rotate about the hinge axis of ro-
tation 35, which enables the belt to stay in a set position
when a person leans forwards, improving both comfort
and balance of the user.
[0082] The rotary and hinge connection are formed dis-
tinct from each other, such that when a person is walking
the rotation of the belt is substantially about the rotary
axis of rotation 33, and when a person is leaning for-
wards, the rotation of the belt is substantially about the
hinge axis of rotation.
[0083] The movement of the belt 15 when a person is
walking is a modified rocking motion that closely resem-
bles the movement of the hips. This movement is pro-
duced by a combination of rotation about the rotary axis
of rotation 33, the offset 37 of the connection of the link
member to the rotary connection (in this case by the hinge
connection), and the offset of the rotary connection from
the centre 53 of the belt.
[0084] The load of the load carrying apparatus 10 (in
this case a rucksack) is principally in the direction of the
height of the user, which corresponds to the transverse
direction T on the belt. The arrangement of the load trans-
fer elements 54 in the same direction as the principal
loading direction effectively transfers load from the ruck-
sack to the load transfer belt 15. The rotational joints 57
provide flexibility along the length L of the load transfer
belt, which permits the belt to encircle the user’s hips,
but the flexibility is achieved without reduced stiffness of
the load transfer elements, which avoids any compro-
mise of load transfer. The flexibility provided by the rota-
tional joints permits the belt to comfortably fit a wide range
of pelvis sizes, and allows the belt to move with the hips
of the user.
[0085] The serpentine configuration of the load trans-
fer elements 54 is beneficial because it is lightweight and
easy to construct. Furthermore, it easily permits even
spacing of the load transfer elements in sections of the
load transfer belt 15, which leads to an even distribution
of load around the belt in both the posterior to anterior
regions of the hips; further contributing to increased com-
fort of the user.
[0086] While the invention has been described in con-
junction with the exemplary embodiments described
above, many equivalent modifications and variations will
be apparent to those skilled in the art when given this
disclosure. Accordingly, the exemplary embodiments of
the invention set forth above are considered to be illus-
trative and not limiting. Various changes to the described
embodiments may be made without departing from the
scope of the invention.
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Claims

1. A load transfer belt for use with a load carrying ap-
paratus to transfer load from the apparatus to the
hips of a user, the load transfer belt having:

a plurality of load transfer elements positioned
along the length of the belt;
each load transfer element being joined to at
least one adjacent load transfer element by a
rotational joint, the rotational joint having an axis
of rotation transverse to the length of the belt.

2. The load transfer belt according to claim 1, wherein
the load transfer elements are joined to form a ser-
pentine configuration.

3. The load transfer belt according to claim 2, wherein
the load transfer elements are u-shaped and n-
shaped.

4. The load transfer belt according to claim 2 or 3,
wherein sections of the serpentine configuration are
transverse to the length of the belt and the central
axis of each transverse section is coincident with the
axis of rotation of respective rotational joints.

5. The load transfer belt according to any one of the
preceding claims, wherein the rotational joint is a piv-
ot joint.

6. The load transfer belt according to any one of the
preceding claims wherein the load transfer elements
towards the centre of the belt extend a greater dis-
tance in a direction transverse to the length of the
belt than the load transfer elements towards the ends
of the belt.

7. A load transfer element of the load transfer belt of
any one of the preceding claims.

8. A load carrying apparatus having a load transfer belt
according to any one of claims 1 to 6.

9. The load carrying apparatus according to claim 8,
further comprising:

a frame;
a rotary connection between the load transfer
belt and the frame; and
hinge connection between the load transfer belt
and the frame;
wherein the rotary connection permits the belt
to rotate about a rotary axis of rotation and the
hinge permits the belt to rotate about a hinge
axis of rotation, the hinge axis of rotation being
perpendicular to the rotary axis of rotation.

10. The load carrying apparatus according to claim 9,
wherein the rotary axis of rotation is offset above the
hinge axis of rotation.

11. The load carrying apparatus according to claim 9 or
10, wherein the rotary axis of rotation is offset above
the centre of the load transfer belt.

12. The load carrying apparatus according to any one
of claims 9 to 11, wherein the rotary connection com-
prises a housing and a hub positioned within a cavity
of the housing.

13. The load carrying apparatus according to claim 12
wherein the hinge is located on the hub.

14. The load carrying apparatus according to any one
of claims 9 to 13, further comprising a link member
linking the load transfer belt to the hub.

15. The load carrying apparatus according to claim 14,
wherein the link member is one or more poles and
the hinge is a channel dimensioned to receive the
one or more poles.
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