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(54) A COMB

(67)  The invention provides a comb comprising a
base (2) and a plurality of pins (30),

- the pins (30) protruding, in a protrusion direction (x),
from the base (2) to distal ends (302) of the pins,

- the pins forming a row (3) of pins in a row direction (y)
which is transverse to the protrusion direction,

- wherein the pins comprise respective roots (301), the
roots being confined to the base (2) without being fixed
to the base,

- the comb comprising pushing means (4) arranged to
push, at a distance from the roots (301), the pins (30)
together so that adjacent pins are pressed towards each

other,

-wherein the base (2) comprises first and second restric-
tion devices (2011, 2031) on respective transverse sides
of the row (3) of pins, the first and second restriction de-
vices restricting, at a distance from the roots, movements
of the pins (30) in a restriction direction (z) which is trans-
verse to the protrusion direction and to the row direction,
- wherein the roots (301) of the pins are restrained so as
to allow the pins (30) to undergo a limited rotation in re-
lation to the base (2) around a respective axis at the re-
spective root, which axis is parallel to the restriction di-
rection.
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Description
TECHNICAL FIELD

[0001] The invention relates to a comb, in particular a
lice comb, comprising a base and a plurality of pins.

BACKGROUND

[0002] Alice comb typically comprises a base, forming
ahandle for auser ofthe comb. The comb further typically
comprises a row of a plurality of pins. Each pin may pro-
trude from the base to a distal end of the respective pin.
The pins may be provided as narrow teeth. The pins may
be used for untangling or arranging hair. The comb may
be used to remove head lice. More specifically, the pins
may be used for trapping and removing lice and nits (eggs
of lice) present in the hair. The hair may be human hair,
or hair of an animal, such as a dog.

[0003] However, lice may not be effectively caught by
the pins. Also, nits, attached to respective strands of hair,
might not be removed by the comb.

[0004] US5873374 suggests providing a comb with
pins that are rugged on their peripheral surface. It is sug-
gested that this will more effectively remove foreign ele-
ments. The ruggedness is provided by cutting in the pins
a helical groove or several parallel circumferential
grooves. However, such grooves might damage the hair.
[0005] GB157572A discloses a comb in which pins of
the comb are threaded on a steel wire, the ends of which
are mounted in recesses of adjusting screws. However,
the comb described in relatively complicated, and there-
fore complicated and expensive to manufacture. In ad-
dition, a translation of the pins provided by the suggested
comb risks of causing a "drawer effect" whereby the pins
get stuck.

SUMMARY

[0006] Itis an object of the invention to provide a comb
that effectively removes foreign elements, such as lice
and nits, from hair. It is a further object of the invention
to provide a comb that effectively removes foreign ele-
ments from hair, while avoiding or minimising damage to
the hair. It is a further object of the invention to provide
a comb that effectively removes foreign elements from
hair, and that is easy to manufacture.

[0007] The objects are reached by a comb comprising
a base and a plurality of pins. The pins protrude, in a
protrusion direction, from the base to distal ends of the
pins. The pins form a row of pins in a row direction which
is transverse to the protrusion direction. The pins com-
prise respective roots, the roots being confined to the
base without being fixed to the base. The comb compris-
es pushing means arranged to push, at a distance from
the roots, the pins together so that adjacent pins are
pressed towards each other. The base comprises first
and second restriction devices on respective sides of the
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row of pins, the first and second restriction devices re-
stricting, at a distance from the roots, movements of the
pins in a restriction direction which is transverse to the
protrusion direction and to the row direction. The roots
of the pins are restrained so as to allow the pins to un-
dergo a limited rotation in relation to the base around a
respective axis at the respective root, which axis is par-
allel to the restriction direction.

[0008] The pushing means may be arranged to push
in the row direction. The pushing means is arranged to
push, at a distance from the roots, the pins together. The
pushing means may in addition push the pins closer to
the roots, or at the roots. Thus, the pushing means may
be arranged to push, atleast at a distance from the roots,
the pins together. Preferably, each pin protrudes in the
protrusion direction, at least when the pins are pushed
together.

[0009] The restriction devices may form parts of a
housing formed by the base, for parts of the pins. The
restriction devices are preferably, in the restriction direc-
tion, located on opposite sides of the row of pins. Pref-
erably, atleast parts of the restriction devices are located
ataregion atadistance from the roots, from which region,
the pins protrude from the base. Thereby, movements of
the pins in the restriction direction, may be restricted at
the region from which the pins protrude from the base.
Thereby, the pins, or at least the protruding portions
thereof, may be aligned where strands of hair pass be-
tween pins during use of the comb. In some embodi-
ments, the restriction devices may extend from the pins
roots, along the pins, to the region from which the pins
protrude from the base. However, in some embodiments,
the restriction devices extend from the region, from which
the pins protrude from the base, towards the roots, but
stop short of the roots.

[0010] As exemplified below, the pushing means may
be pushed by a manual force of the comb user, towards
the pins. Alternatively, the pins may be pushed by the
pushing means by some other means, e.g. by spring
force. Thereby, the restriction devices may prevent or
restrict movements of the pins in the restriction direction.
A tendency for such out of plane movements of the pins
may be caused by the pushing means pushing the pins
together along the row of pins.

[0011] The roots of the pins are confined in relation to
the base without being fixed to the base. The pin roots
may be restricted or restrained to the base. The roots of
the pins may be confined, by the base and in relation to
the base, in the pin row direction. Thereby, the pins may
be arranged so that when pushed together by the pushing
means, the roots of adjacent pins are pushed into contact
with each other. The comb may be arranged so that the
pin roots are allowed to make limited movements, in re-
lation to the base, along the row of pins. The comb may
be arranged so that the pin roots are allowed to make
limited movements, in relation to each other, along the
row of pins. The pin roots may be brought to be in contact
with each otherby the pushing means. Thereby, a parallel
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arrangement of the pins, or at least protruding portions
thereof, when the pins are pushed together may be al-
lowed. Thereby, the comb may be relatively short in the
protrusion direction. In a traditional comb, if the pins of a
comb are pushed together, they will not be parallel, since
the pin center axes will be further apart at the pin roots
than at a distance from the roots.

[0012] The roots of the pins are restrained, e.g. by the
base, so as to allow the pins to undergo a limited rotation
in relation to the base around a respective axis at the
respective root, which axis is in the restriction direction.
Thereby, each pin may be confined by the base, or by
the base and the pushing means. Thereby, separation
of the pins, at a distance from the roots, may be allowed.
This may advantageous during an initial phase of a hair
lice comb treatment, to untangle hair. Thereby, one or
more of the pins may extend in a small angle to the pro-
trusion direction. Therefore, herein the protrusion direc-
tion may be understood as a direction in which the pins
protrude when pushed together by the pushing means.
[0013] The invention allows for the pins to be pushed
together, while the pins are moved through the hair of a
person. The invention further allows this to be done while
restricting pin movements in the restriction direction.
Thereby, the pins, or at least the protruding portions of
the pins, may be kept aligned while being pushed togeth-
er. Thereby, tufts of hair may be squeezed between the
pins. Thereby, the likelihood of lice being caught by the
pins is increased. Also, the force, with which the pins are
pushed together, may remove or crush nits attached to
strands of hair pulled between the pins. Nevertheless,
the pins may present a smooth surface, so that damage
to the hair is avoided or minimised.

[0014] The arrangement of the roots of the pins to be
restrained, e.g. by the base, so as to allow the pins to
undergo a limited rotation in relation to the base around
a respective axis in the restriction direction, allows for
avoiding a "drawer effect", which could entail an arrange-
ment where the pins are translated in the row direction.
[0015] Also, the rotation of the pins, allowed by em-
bodiments of the invention, provides for embodiments of
the comb which are easy to manufacture. The roots of
the comb may be restricted to the base in a manner which
makes the comb simple to manufacture.

[0016] Preferably the respective axes around which
the respective pins are allowed to undergo a limited ro-
tation, are located an engagement location in which the
pins are restrained by the base in the protrusion direction.
This further secures avoiding said "drawer effect".
[0017] In some embodiments, the roots of the pins ex-
tend in a non-zero angle to respective major portions of
the pins. The major portion of each pin may be substan-
tially straight. Thereby, the roots may be retrained by the
base. The base may surround the roots transversally to
the roots. The base may surround the roots in a radial
direction of the roots. Each root may be surrounded by
the base, or by the base and one or more adjacent pin
roots. Thereby, each pin may also be restrained, without
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being fixed to the base, in a direction of the major portion.
[0018] The base may comprise a slot extending along
the row of pins, wherein the roots extend into the slot.
The slot may extend in the row direction. As stated, the
base comprises restriction devices on respective sides
of the row of pins, the restriction devices restricting, at a
distance from the roots, movements of the pins in the
restriction direction. Thereby, the base may house por-
tions of the pins, without fixing them.

[0019] In some embodiments, where the roots of the
pins extend in a non-zero angle to the major portions,
the roots are arranged in a cascaded mannerin the base.
[0020] Thereby, embodiments which are particularly
easy to manufacture, e.g. according to embodiments of
the method exemplified herein, are provided.

[0021] Preferably, a difference between alength of the
slot and a combined extension of the pins in the row di-
rection is less than the individual extension of the roots
transverse to the protrusion direction. This may prevent
the pins to be turned around axes in the protrusion direc-
tion, and moved out of base.

[0022] Itis understood that the combined extension of
the pins may be the extension of the row of pins in the
row direction. Thereby, the pins may be abutting. The
extension of the roots transverse to the protrusion direc-
tion may be the extension of the roots transverse to pin
main portions.

[0023] As exemplified below, in some embodiments,
the base comprises two slots. The slots may be distrib-
uted on opposite sides, in the restriction direction, of the
major portions of the pins. Thereby, the root of each pin
may extend in a non-zero angle, e.g. substantially per-
pendicularly, to the major portion of the pin. The root may
extend into the slots. Thereby, the root forms two projec-
tions, extending into a respective of the slots.

[0024] In such embodiments, where two slots are pro-
vided, in which respective parts of the root are inserted,
adifference between a length of the slots and a combined
extension of the pins in the row direction is less than the
individual extension of the roots transverse to the protru-
sion direction.

[0025] As exemplified below, in some embodiments,
the base comprises a bar. The bar may extend in the row
direction. The engagement between the pins and the
base may be provided by the bar extending through holes
in the pins. The holes may be larger than the transverse
extension, e.g. the diameter, of the bar.

[0026] Preferably the pushing means is arranged to
push the pins together at a distance from an engagement
location in which the pins are restrained by the base in
the protrusion direction. Thereby, a moment arm may be
provided for the pushing means. The pushing means may
be arranged to push the pins together only between the
pin distal ends and the engagement location.

[0027] The pushing means may comprise a pushing
device adapted to be in contact with an end of the row
of pins. The pushing device may extend towards an end
of the row of pins. The pushing device may extend in a
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plane formed by the protrusion direction and the row di-
rection. The pushing device may be arranged to push
onto a pin at an end of the row of pins. The base may
comprise a counteracting device on other side of row of
pins, arranged to counteract a pushing force of the push-
ing means when the pins are pushed together by the
pushing means.

[0028] The pins may be allowed to move apart at the
pushing device, e.g. when the pins are not pushed to-
gether by the pushing device. This may facilitate initial
untangling of the hair, before the comb is used with the
pins pushed together.

[0029] Preferably, first and second guide devices are
provided to restrict movements of the pushing device in
the restriction direction. Thereby, the pushing device may
be effectively directed towards the pins.

[0030] Thefirstand second guide devices maybe com-
prised by the base, wherein the first and second guide
devices are located on respective sides of the pushing
device. The pushing device may extend towards the end
of the row of pins, between the guide devices. In some
embodiments, the guide devices may be formed by the
same parts, e.g. layers of the base, forming the restriction
devices. In some embodiments however, the restriction
devices and the guide devices may be formed by sepa-
rate parts of the base. In further embodiments, the guide
devices may be provided fixed to, or as part of, the push-
ing device. Nevertheless, in additional embodiments, the
comb may be provided without any guide devices to re-
strict movements of the pushing device in the restriction
direction.

[0031] The pushing device may be located at a dis-
tance from the pin roots. The pushing device may be
located at a distance from the pin distal ends. The push-
ing device may be, in the protrusion direction, located
between the pin roots and a region at which the pins
protrude from the base. This may reduce a risk of hair
getting tangled on the pushing device. The pushing de-
vice is preferably closer, in the protrusion direction, to
the region at which the pins protrude from the base than
to the pin roots. Thereby, the pins may be firmly pushed
together in the region at which the pins protrude from the
base. This is beneficial since during use a lot of hair
strands will be present at or close to said region. The
distance, in the protrusion direction, between the restric-
tion devices and the roots, may be larger than the dis-
tance, in the protrusion direction, between the pushing
device and the roots.

[0032] The comb may be arranged to allow limited
movements of the pins, while confining them to the base.
The pins may be restrained, in relation to the base, e.g.
by the base, in the restriction direction.

[0033] The pins may be restrained, in relation to the
base, e.g. by the base, in the protrusion direction. The
restriction of the pins in the protrusion direction may be
provided by an engagement between the pins and the
base. For example, the engagement may be provided by
the roots extending in a non-zero angle to respective ma-
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jor portions of the pins, and the roots extending into a
slot in the base, as mentioned above. In other embodi-
ments, the engagement between the pins and the base
may be provided by a bar extending through holes in the
pins. The bar may extend in the row direction, e.g. as
exemplified below.

[0034] The engagement between the pins and the
base may coincide with an engagement region. The pins
may extend, in the protrusion direction, from the roots to
the distal ends of the pins.

[0035] The roots and the engagement region may be
at the same position along the protrusion direction, e.g.
where the engagementis provided by the roots extending
in a non-zero angle to respective major portions of the
pins, and the roots extending into the slot in the base.
[0036] In some embodiments, the root is located on a
side of the engagement region, or the engagement be-
tween the pins and the base, which is opposite to the
distal ends. Thereby, preferably, the distance between
the roots and the engagement region is less than two
times, more preferably less than one time or less than
0.5 times, the extension of the pins in the restriction di-
rection.

[0037] Thereby, the allowance of the pins to undergo
a limited, or restricted, rotation in relation to the base
around the respective axis in the restriction direction, is
secured. More specifically, the axis of rotation of a pin
may be the root of the pin, and since the root coincides
with, or is close to, the engagement region, translational
movements of the pins in the engagement region, along
the row direction, will be none or small.

[0038] As exemplified below, movements of the pins
along the row of pins, may be restricted. In particular,
rotations of the pins around the axis in the restriction di-
rection, may be restricted by on one hand a counteracting
device, and on the other hand the pushing means or a
limitation device. Thereby, the counteracting device, and
the pushing means or limitation device, may be located
on opposite sides of the pins in the row direction.
[0039] The pins may be, e.g. by the base, prevented
from, or restricted in, a rotation, in relation to the base,
around an axis which is parallel to the row of pins. The
pins may be prevented from, or restricted in, a rotation,
in relation to the base, around an axis which is parallel
to the protrusion direction. The pins may be, e.g. by the
base or by the base and the pushing device, prevented
from, or restricted in, a rotation, in relation to the base,
around an axis which is in the restriction direction.
[0040] Preferably, the comb is arranged to that the
pins, or at least protruding portions thereof, are parallel
when pushed together by the pushing means. Thereby,
gaps between the pins, when pushed together, may be
avoided. The protruding portions may extend between a
region where the pins protrude from the base and the
respective distal ends.

[0041] Assuggested,in some embodiments, the push-
ing means comprises a pushing device arranged to be
manually pushed so as for the pushing device to push
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the pins together.

[0042] In some embodiments, the pushing device are
arranged to be pushed by a spring force so as for the
pushing device to push the pins together. The spring
force may be adjustable. In some embodiments, an elas-
tic element is arranged to introduce a spring force be-
tween the pushing device and the base. Thereby, the
elastic element is arranged to introduce a spring force
between the pins and the base. The elastic element, e.g.
a spring, may be provided between the pushing device
and the base. In some embodiments, an elastic element
is provided between the pushing device and a manoeu-
vring device. Thereby, a spring force is provided between
the pushing device and the base. The manoeuvring de-
vice may be used to adjust a force with which the pins
are pushed together. In some embodiment, a spring force
may counteract movements of the pins away from each
other.

[0043] In some embodiments, the pushing device
forms an elastic device. Thereby, the elastic device may
be in direct contact with the pin at an end of the pin row.
Thereby, the elastic element is arranged to introduce a
spring force between the pins and the base.

[0044] In some embodiments, the pushing means
comprises a pushing device adapted to be in contact with
an end of the row of pins, wherein the pushing means
further comprises a manoeuvring device, wherein the
pushing device is connected to the manoeuvring device,
wherein the manoeuvring device and pushing device are
arranged so as for the manoeuvring device to be moved
towards the pins in the restriction direction whereby the
pushing device push the pins together.

[0045] The pushing device may be connected to the
manoeuvring device outside of the pins as seen in the
row direction. The pushing device may be arranged to
extend towards the end of the row of pins, in a plane
formed by the row direction and the restriction direction,
in a non-zero angle to the row direction and to the restric-
tion direction.

[0046] The manoeuvring device may be provided in
the form of a cantilevered beam, which is fixed to the
base closer to the pin roots than to the pushing device.
Thereby, the manoeuvring device may be located outside
one of the restriction devices. Thereby the manoeuvring
device may be located at a distance from the restriction
device. Thereby, the pushing device may be provided at
adistal end of the manoeuvring device. Thereby, the ma-
noeuvring device may be cantilevered so that it can be
flexed at its distal end towards the pins.

[0047] Said restriction device may extend from the pins
roots towards the pin distal ends, and terminate with a
restriction device boundary. The manoeuvring device
may extend past the restriction device boundary. The
pushing device may be located between the restriction
device boundary and the pin distal ends. Thereby, the
pushing device may be located closer to the restriction
device boundary than to the pin distal ends.

[0048] Thereby, when the manoeuvring device is
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pushed towards the pins by a user, an end of the pushing
device, opposite to the manoeuvring device, push the
pins together. Thereby, the pushing device is arranged
to push the pins together. This is advantageous, since
the user may hold the comb without any pushing action
of the pushing means, and provide such a pushing action
without changing the hand grip of the comb.

[0049] The pushing device may be connected to the
manoeuvring device in any suitable manner. The pushing
device may be mounted to the manoeuvring device. The
pushing device and the manoeuvring device may be in-
tegrated with each other. The pushing device may be
connected to the manoeuvring device by a flexible joint.
[0050] Preferably, the base comprises preventing
means to prevent pins to move, at a distance from the
roots, in the restriction direction. Thereby, gaps between
the pins, e.g. when pushed together, may be securely
avoided. Thereby, a plane may be formed by the pin row.
The plane may be formed by the pins, or at least the
protruding portions thereof, when the pins, or atleast the
protruding portions thereof, are aligned.

[0051] The preventing means may comprise first and
second prevent devices each extending along the row of
pins, at a distance from the roots, on a respective side
of the pins. The prevent devices may extend along the
row of pins at a distance from the distal ends. The pins
may be arranged to move apart, along the row of pins,
at the prevent devices.

[0052] The distance, in the protrusion direction, be-
tween the prevent devices and the roots, is preferably
larger than the distance, in the protrusion direction, be-
tween the pushing device and the roots. Thereby, the
risk of hair getting tangled on the pushing device is re-
duced.

[0053] The second prevent device may be arranged to
as to be pushed towards the pins, so as to push the pins
against the first prevent device. The second prevent de-
vice may be arranged to as to be pushed permanently,
e.g. by spring force, or by actuation, e.g. manual, so as
to push the pins against the first prevent device. The sec-
ond prevent device may be pushed towards the pins, so
as to push the pins against the first prevent device, while
the pushing means pushes the pins together along the
row of pins. Thereby, a strong squeezing force between
the pins may be provided with a minimal risk of gaps
between the pins.

[0054] The first prevent device may be formed by the
first restriction device. The second prevent device may
be provided in addition to the second restriction device.
Alternatively, the second prevent device may be formed
by the second restriction device. Thus, in some embod-
iments, the first and second prevent devices may be
formed by the first and second restriction devices. There-
by, the first and second restriction devices may be
squeezed together, to prevent pins to move in the restric-
tion direction.

[0055] The objects are also reached with a comb com-
prising a base and a plurality of pins, the pins protruding,
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in a protrusion direction, from the base to distal ends of
the pins, the pins forming a row of pins in a row direction
which is transverse to the protrusion direction, wherein
the pins comprise respective roots, the roots being con-
fined to the base, wherein the base comprises first and
second restriction devices on respective transverse
sides of the row of pins, the first and second restriction
devices restricting, at a distance from the roots, move-
ments of the pins in a restriction direction which is trans-
verse to the protrusion direction and to the row direction,
the comb comprising pushing means arranged to push,
at a distance from the roots, the pins together so that
adjacent pins are pressed towards each other, wherein
the pushing means comprises a pushing device adapted
to be in contact with an end of the row of pins, wherein
the pushing means further comprises a manoeuvring de-
vice, wherein the pushing device is connected to the ma-
noeuvring device, wherein the manoeuvring device and
pushing device are arranged so as for the manoeuvring
device to be moved towards the pins in the restriction
direction whereby the pushing device push the pins to-
gether. The pushing means may be, in the protrusion
direction, closer to a region, at which the pins protrude
from the base, than to the roots.

[0056] The pushing device may be arranged to extend
towards the end of the row of pins, in a plane formed by
the row direction and the restriction direction, in a non-
zero angle to the row direction and to the restriction di-
rection. The manoeuvring device may be provided in the
form of a cantilevered beam, which is fixed to the base
closer to the pin roots than to the pushing device. The
advantage of a comb with such pushing means has been
explained above. In embodiments with such pushing
means, the roots of the pins may be confined in relation
to the base without being fixed to the base. Alternatively,
the roots may be fixed to the base. Thereby, the roots
may be in permanent contact with each other.

[0057] The objects are also reached with a method of
manufacturing a comb according to embodiments of the
invention, wherein the roots of the pins extend in a non-
zero angle to respective major portions of the pins,
wherein the base comprises a slot extending along the
row of pins, wherein the roots extend into the slot, the
method comprising positioning a plurality of pins in fixing
positions in a pin positioning jig, with distal ends of the
pins in positions in relation to each other, which the distal
ends will have in the comb, locking the pins to the posi-
tioning jig with the pins in the fixing positions, bending,
while the pins are locked to the positioning jig with the
pins in the fixing positions, ends of the pins, which ends
are opposite to the distal ends, and mounting at least a
portion of the base to the pins, while the pins are locked
to the positioning jig with the pins in the fixing positions,
thereby introducing the bent ends of the pins into a slot
in the base. Thereby, a time effective manner of bending
the pins, and assembling them with the base, is provided.
[0058] Further advantages and advantageous fea-
tures of the invention are disclosed in the following de-
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scription and in the dependent claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0059] Below, embodiments of the invention will be de-
scribed in detail with reference to the drawings, in which

- fig. 1 - fig 3 show views, in three orthogonal direc-
tions, of a comb according to an embodiment of the
invention,

- fig. 4 shows a cross-sectional view, with the section
oriented as indicated with the arrows V-1V in fig. 1,

- fig. 5 shows a cross-sectional view, with the section
oriented as indicated with the arrows V-V in fig. 3,

- fig. 6 - fig. 11 depicts steps in an embodiment of a
method of manufacturing a comb according to an
embodiment of the invention,

- fig. 12, shows an alternative embodiment of the
comb, in a view corresponding to the view in fig. 5,

- fig. 13a shows a view corresponding to the view in
fig. 5, of a further alternative embodiment of the in-
vention,

- fig. 13b shows a cross-sectional view, with the sec-
tion oriented as indicated with the arrows XllIb-XllIb
in fig. 13a,

- fig. 14 shows a cross-section of yet another embod-
iment of the invention, the section being located sim-
ilarly to that of fig. 13b,

- fig. 15 shows a further alternative embodiment of the
invention, in a view corresponding to the view infig. 1,

- fig. 16 shows a perspective view of a portion of a
comb according to another embodiment of the in-
vention,

- fig. 17 shows a comb according to a further embod-
iment of the invention, in a view corresponding to the
one in fig. 4,

- fig. 18 shows a cross-section of the comb in fig. 17,
with the section oriented as indicated by the arrows
p2-p2 in fig. 17,

- fig. 19 shows a comb according to yet another em-
bodiment of the invention, in a view corresponding
to the one in fig. 4, and

- fig. 20 shows the comb in fig. 19 in a view corre-
sponding to the one in fig. 5

- fig. 21 is a plan view of a comb according to a further
embodiment of the invention,

- fig.22 shows the combinfig. 21 as seenin adirection
indicated by the arrow XXIlI in fig. 21,

- fig. 23 shows a cross-section of the comb in fig. 21
with the section oriented as indicated by the arrows
XXI-XXIIl'in fig. 21

- fig. 24 shows a comb according to another embod-
iment of the invention, in a view corresponding to the
view in fig. 22,

- fig. 25 shows the comb in fig. 24 in a view corre-
sponding to the view in fig. 23,

- fig. 26 shows a comb according to a further embod-
iment of the invention, in a view corresponding to the
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view in fig. 22, and
- fig. 27 shows a plan view of a comb according to
another embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0060] Fig. 1 - fig 3 show views of a comb according
to an embodiment of the invention. The comb comprises
abase 2 and a row 3 of pins 30. The comb may comprise
any suitable number of pins, e.g. 20-55 pins, in this ex-
ample 35 pins. The pins may be made in any suitable
material, e.g. stainless steel. The pins may be made from
rods. The pins may have a circular cross-section. The
diameter ofthe pins maybee.g. 0.7 - 1.5mm, e.g. around
1 mm. The pins may have a smooth surface. In alternative
embodiments, the pins may have a serrated or jagged
surface.

[0061] Referenceis made also tofig. 4 and fig. 5. Each
pin 30 comprises a root 301. The root is confined to the
base 2 as exemplified below. Each pin protrudes, in a
protrusion direction, from the base to a distal end 302 of
the pin.

[0062] The protrusion direction of the pins is indicated
with the x-axis in fig. 1 and fig. 2. The direction of the row
3 of pins, herein also the row direction, is transverse to
the protrusion direction of the pins 30. The row direction
is indicated with the y-axis in fig. 1. A plane formed by
the row of pins is parallel to a plane formed by the x-axis
and y-axis in fig. 1. A direction transverse to the plane
formed by the row of pins is indicated with the z-axis in
fig. 2. This direction is herein also referred to as a restric-
tion direction.

[0063] As exemplified below, the pins 30 are not fixed
to the base 2. The roots 301 of the pins are restrained,
by the base and in relation to the base, in the row direction

y.
[0064] Thebasehasalengthinthe protrusion direction
x. The base has a width which is transverse to the length.
The width is in the row direction y. The base has a thick-
ness which is transverse to the length and width of the
base. The length and width are larger than the thickness.
[0065] In this example, the base 2 comprises a first, a
second, and a third layer201, 202, 203. The second layer
is interposed between the firstand third layers. The layers
are held together with bolted connections 204. Alterna-
tively, rivets, or adhesive may be used to hold the layers
together. In some embodiments, the first and second lay-
ers 201, 202 may be combined into a single layer. The
base 2, or layers thereof, may be made in any suitable
material, e.g. nylon plastic, aluminium, or stainless steel.
The base, or layers thereof, may be made in any suitable
manner, e.g. from sheet material, by injection moulding,
or by additive manufacturing.

[0066] A major portion 303 of each pin is substantially
straight. The base 2 comprises a slot 211. The slot 211
is formed in the first layer 201. As exemplified in fig. 5,
the slot extends along the row 3 of pins. As exemplified
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in fig. 4, the root 301 of each pin extends in a non-zero
angle, in this example perpendicularly, to the major por-
tion 303 of the pin. The roots 301 extend into the slot
211. The width of the slot is larger, preferably slightly
larger, than the width of the pins 30. Thereby, the pins
are, without being fastened to the base, restrained, in
relation to the base, in the protrusion direction. l.e., each
pin 30 is restrained, in relation to the base, in a direction
of the major portion 303 of the pin.

[0067] Thereby,theroots 301 of the pins arerestrained
so as to allow the pins 30 to undergo a limited rotation in
relation to the base 2 around a respective axis RA at the
respective root, which axis is parallel to the restriction
direction z, (fig. 4). The respective axes RA around which
the respective pins 30 are allowed to undergo a limited
rotation, are located at an engagement location EL in
which the pins are restrained by the base in the protrusion
direction x.

[0068] The base comprises first and second restriction
devices 2011, 2031 on respective sides of the row 3 of
pins. In this example, the restriction devices extend from
the pin roots 301, along the pins 30, and to a region 222
at a distance from the roots, from which region, the pins
protrude from the base. Alternatively, the restriction de-
vices may extend from a distance from the roots to the
region 222 from which the pins protrude from the base.
Thereby, there may be openings in the base, between
the roots and the restriction devices.

[0069] In this example, the first and second restriction
devices 2011, 2031 are formed by respective parts of the
first and third layers 201, 203. The first and second re-
striction devices 2011, 2031 restrict movements of the
pins 30 in the restriction direction z. In fig. 5, the plane
formed by the row of pins is parallel with the plane of the
drawing. As suggested below, there might be some lim-
ited movement of pins in the restriction direction z, which
is transverse to the row direction y and to the protrusion
direction x. Nevertheless, herein the plane formed by the
row of pins is defined as a plane formed by the pins when
they are in the same position in the restriction direction.
[0070] The distance between the first and second re-
striction devices 2011, 2031 is larger, preferably slightly
larger, than the width of the pins 30. For example, the
distance between the first and second restriction devices
2011, 2031 may be 0.1-1.0 mm, or 0.1-0.5 mm, e.g. ap-
proximately 0.2 mm, larger than the width of the pins 30.
Thereby the pins are prevented from being squeezed
between the first and second restriction devices 2011,
2031.

[0071] As can be seen in fig. 5, the comb comprises
pushing means 4 arranged to push the pins 30 together
so that adjacent pins are pressed towards each other.
The pushing means 4 is arranged to push the pins to-
gether in the row direction y. The pushing means 4 is
arranged to push the pins at a distance from the roots
301. More specifically, the pushing means 4 is arranged
to exert, at a distance from the roots 301, a pushing force
onto one of the pins 30, located at one of the ends of the



13 EP 3912 511 A1 14

row 3 of pins.

[0072] The base comprises a counteracting device
2021 on other side of row of pins, arranged to counteract
the pushing force of the pushing means 4, when the pins
are pushed together by the pushing means. In this ex-
ample, the counteracting device is formed by a part of
the intermediate, second layer 202 of the base. In alter-
native embodiments, the counteracting device 2021 may
be formed as a separate device, or as a part of the first
layer 201, or the third layer 203 (fig. 4).

[0073] Inthis example, the base comprises a limitation
device 2022 located on the same side of the row 3 of
pins as the pushing means 4. In this example, the limi-
tation device 2022 is formed by a part of the intermediate,
second layer 202 of the base. In alternative embodi-
ments, the limitation device 2022 may be formed as a
separate device, or as a part of the first layer 201, or the
third layer 203 (fig. 4).

[0074] When the pins are not pushed, movements of
the pins along the row of pins, are restricted by, on one
hand the counteracting device 2021, and on the other
hand the pushing means or limitation device 2022. Move-
ments of the pins along the row of pins, may also be
restricted by ends of the slot 211. Preferably, the slot 211
is longer, preferably slightly longer, than the row of pins
when the pins are pushed together. Thereby, the pinroots
301 are allowed to make, at least when the pins are not
pushed together, limited movements, in relation to the
base, along the row of pins. Thereby, the pin roots are
allowed to make limited movements, in relation to each
other, along the row of pins. Also, the pins are thereby
arranged so that when pushed together by the pushing
means 4, the roots 301 of adjacent pins are pushed into
contact with each other. This may ensure that the pins
are parallel when pushed together.

[0075] The pushing means 4 comprises a pushing de-
vice 401 adapted to be in contact with an end of the row
of pins. The pushing device extends, in the plane formed
by the row 3 of pins, towards an end of the row of pins,
between guide devices 2013, 2033, as can also be seen
in fig. 3. The guide devices 2013, 2033 restrict move-
ments of the pushing device out of the plane formed by
the row of pins. In this embodiments, the restriction de-
vices 2011, 2031, and the guide devices 2013, 2033 are
all formed by the first and thirds layers 201, 203 of the
base. However, in some embodiments, the restriction de-
vices and the guide devices may be formed by separate
parts of the base.

[0076] The pushing device 401 is located, in the pro-
trusion direction, at a distance from the pin roots 301,
and at a distance from the pin distal ends 302. The push-
ing device is arranged to push onto the pin at an end of
the row of pins.

[0077] As illustrated in fig. 5, an elastic element 402 is
provided between the pushing device 401 and the base
2. In this example, the elastic element 402 is formed by
a beam. The beam 402 extends from the base, on a side
thereof. The beam extends substantially in parallel with
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the pins 30.

[0078] The pushing device 401 is formed as a tongue.
The pushing device 401 extends from the elastic element
402, towards the pins 30. The pushing device 401 ex-
tends between the guide devices 2013, 2033. The ex-
tension of the pushing device, in the restriction direction,
is slightly smaller than the distance between the guide
devices 2013, 2033. Thereby, the pushing device is not
squeezed between the guide devices 2013, 2033.
[0079] The pushing device 401 is arranged to be man-
ually pushed so as for the pushing device to push the
pins together. The base 2 may be of a suitable size for
a user to hold it. The pushing means 4 may be attached
to the base, so that a user may push, while moving the
pins 30 through the hair of another person, the pushing
means 4, e.g. with a finger on the hand used for holding
the comb. Thereby the pins are pushed together, to
squeeze tufts of hair between the pins. Thereby, lice are
effectively removed, and nits may be crushed between
pins.

[0080] The pushing means 4 may be arranged so that
the elastic device 402 is substantially unloaded when the
pushing device 401 is close to, or in contact with, the pin
30 at the end of the row. Alternatively, the elastic device
402 may be arranged to bias the pushing device 401 onto
the pin 30 at the end of the row, when the pins are pushed
together.

[0081] By the slot 211 and the pin roots 301 extending
into the slot, the pin roots may be arranged in a row along
the slot 211. Thereby, each root 301 may form with the
slot and two adjacent roots, or with the slot and one ad-
jacentroot (in the case of a root at an end of the pin row),
an articulation of the respective pin. As exemplified in fig.
5, the limitation device 2022 is at a distance from the pins
when the latter are pushed together. Thereby, the pins
are restrained so as to allow the pins to undergo a limited
rotation around a respective axis at the respective root,
which axis is in the restriction direction.

[0082] Thereby, the pins 30 may be moved apart at a
distance fromthe roots 301. This is advantageous is case
the hair being treated is tangled. Thereby, the user may
avoid pushing the pushing means. The elastic element
402 can provide a spring force counteracting the move-
ment of the pins apart from each other. Once the hair is
untangled, the user can start using the pushing device.
[0083] The first and second restriction devices 2011,
2031, the counteracting device 2021, and the limitation
device 2022, may form together a housing for portions
of the pins not protruding from the base. Thereby, a ro-
tation of the pins, in relation to the base, around an axis
which is parallel to the row 3 of pins the pins 30, is re-
stricted or prevented.

[0084] Further, a rotation of the pins, in relation to the
base, around an axis which is parallel to the protrusion
direction, is restricted or prevented. In other words, a
rotation of any of the pins, in relation to the base, around
a longitudinal axis of the major portion 303 of the respec-
tive pin, is restricted or prevented. This may be accom-
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plished by a suitable length of the pin roots 301 is relation
to the length of the slot 211. For example, the length of
each pin root 301 may be larger than the difference be-
tween the length of the slot 211 and the combined width
of the roots 301.

[0085] Also, a rotation of the pins, in relation to the
base, around an axis which is in the restriction direction,
is restricted or prevented.

[0086] As suggested, preferably the distance between
the firstand second restriction devices 2011,2031 is larg-
er, preferably slightly larger, than the width of the pins
30, so that the pins are prevented from being squeezed
between the first and second restriction devices 2011,
2031. Thereby, said advantageous limited movement of
the pins within the plane formed by the row of pins, is
allowed.

[0087] However, when the pushing means 4 is used,
it is advantageous to prevent any movement of the pins
in the restriction direction z. For this, the base comprises
preventing means 2012, 2051 to prevent pins to move
out of a plane formed by the row of pins. The preventing
means comprises first and second prevent devices 2012,
2051 each extending along the row 3 of pins, at adistance
from the roots 301 and at a distance from the pin distal
ends 302, on a respective side of the pins. The first and
second prevent devices 2012, 2051 are located where
the pins protrude from the base.

[0088] In the protrusion direction, the pushing device
401 is located closer to the first and second prevent de-
vices 2012, 2051 than to the pin roots 301, preferably in
the vicinity of the first and second prevent devices 2012,
2051.

[0089] The first and second prevent devices 2012,
2051 are formed by the first restriction device 2011, and
by a prevent bracket 205, respectively. The prevent
bracket may be made in any suitable material, e.g. nylon
plastic, or stainless steel. The prevent bracket 205 ex-
tends, in the protrusion direction x, from the second pre-
vent device 2051 at the region 222 where the pins pro-
trude from the base, to a region on the other side of the
pin roots 301, where the prevent bracket is fastened to
the remainder of the base 2. Thereby, the prevent bracket
may present a flexibility at the second prevent device
2051. The second prevent device 2051 present a straight
edge extending along the row of pins.

[0090] When the pinsare pushed together by the push-
ing means 4, the prevent bracket 205 may be pushed so
that the second prevent device 2051 is pushed towards
the pins 30, so as to push the pins against the first prevent
device 2012. Thereby, the first and second prevent de-
vices 2012, 2051 may prevent pins from moving out of
the plane of the pins, while the pins are pushed together
by the pushing means 4.

[0091] Preferably, the first and/or the second prevent
device 2012, 2051 is made of metal. Thereby, an advan-
tageous low friction between the device(s) and the pins
may be provided. Thereby the pins may be allowed to
move apart from each other while squeezed between the
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first and second prevent devices 2012, 2051.

[0092] The prevent bracket 205 may be arranged so
thatthe prevent bracket 205 is unloaded when the second
prevent device 2051 is close to, or in contact with, the
pins 30. Thereby, the second prevent device 2051 may
be pushed manually towards the pins. Alternatively, the
prevent bracket 205 may be arranged to bias the second
prevent device 2051 onto the pins 30. Thereby, the sec-
ond prevent device 2051 may be pushed by a spring
force towards the pins.

[0093] In some embodiments, the comb may be pro-
vided without the preventing means 205. Thereby, the
restriction devices 2011, 2031 may be arranged to pre-
vent pins to move out of a plane formed by the row of pins.
[0094] Reference is made to fig. 6 - fig. 11, depicting
steps in an embodiment of a method of manufacturing a
comb. The comb is similar to the one described with ref-
erence to fig. 1 - fig. 5, with a difference that it does not
have any preventing means 205. Of course, the method
may be used for manufacturing a variety of embodiments
of the comb, including such with preventing means.
[0095] As depicted in fig. 6, the method comprises po-
sitioning a plurality of pins 30 in fixing positions in a pin
positioning jig 501. The positioning jig may be joined with
a supporting jig 502, e.g. by means of guiding pins 5011,
shown infig. 8. The distal ends 302 of the pins are thereby
positioned in relation to each other, in substantially the
same relative positions that the distal ends will have in
the comb. The distal ends may be positioned in a straight
line.

[0096] As depicted in fig. 7, the pins are locked to the
positioning jig with the pins in the fixing positions. This
may be done with a fixing device 5012. The fixing device
may be hinged to the remaining portion of the positioning
jig 501. The fixing device may have an elastic sheet 5013
arranged to bias the pins to the remaining portion of the
positioning jig 501. The fixing device may be fixed to the
remaining portion of the positioning jig 501, e.g. by a
screw 5014.

[0097] Thereafter, as depicted in fig. 8, the positioning
jig 501 isremoved fromthe supporting jig 502. Thereafter,
as depicted in fig. 9, the pins 30, locked to the positioning
jig 501 with the pins in the fixing positions, are positioned
in a bending machine 503.

[0098] Thereafter, using the being machine, and while
the pins are locked to the positioning jig with the pins in
the fixing positions, ends 301 of the pins, which ends are
opposite to the distal ends, are bent, as depicted in fig.
10. The ends may form the roots 301 of the pins. The
ends may be bent approximately ninety degrees to the
major portions of the pins. The bending machine 503 may
be a metal sheet bending machine.

[0099] The pins are thereafter removed from the bend-
ing machine. Thereafter, as depicted in fig. 10, the base
is mounted to the pins, while the pins are locked to the
positioning jig with the pins in the fixing positions. There-
by, the bent ends are inserted into the slot 211 in the first
layer 201 of the base. The second and third layers 202,
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203 of the base may be mounted to the first layer, e.g.
by bolts 204, or rivets.

[0100] Thereafter, the positioning jig may be removed
from the pins, as depicted in fig. 11.

[0101] Embodiments of the method may be used for
manufacturing a variety of embodiments of the comb,
e.g. the embodiment described below with reference to
fig. 17 and fig. 18.

[0102] Reference is made to fig. 12, showing an alter-
native embodiment of the comb, in a view corresponding
to the view in fig. 5. The embodiment is similar to the one
described above with reference to fig. 1 - fig. 5, with the
following exceptions.

[0103] The roots 301 of the pins 30 extend within the
plane formed by the pin protrusion direction and the pin
row direction. The roots 301 are located in a cavity 212
of the base 2. The major portions 303 of the pins are of
different length. Thereby, the distal ends of the pins are
at the same position in the protrusion direction. The roots
301 of the pins are cascaded. Thereby, each pin 30 is
restrained, in relation to the base, in a direction of the
major portion 303 of the pin.

[0104] Referenceis made tofig. 13a-fig. 13b, showing
a further alternative embodiment of the comb. Fig. 13a
shows a view corresponding to the view in fig. 5, and fig.
13bis a cross-sectional view as indicated in fig. 13a. The
embodiment is similar to the one described above with
reference to fig. 1 - fig. 5. For example, the base 2 com-
prises a first, a second, and a third layer 201, 202, 203.
Further, as indicated in fig. 13b, the base comprises first
and second restriction devices 2011, 2031 on respective
sides of the row 3 of pins. The first and second restriction
devices 2011, 2031 are formed by respective parts of the
first and third layers 201, 203.

[0105] Similarly to the embodiment in fig. 1 - fig. 5, as
can be seen in fig. 13a, the comb comprises pushing
means 4 arranged to push the pins 30 together. The
pushing means 4 is arranged to exert, at a distance from
the roots 301, a pushing force onto one of the pins 30,
located at one of the ends of the row 3 of pins. The base
2 comprises a counteracting device 2021 on other side
of row of pins, arranged to counteract the pushing force
of the pushing means 4, when the pins are pushed to-
gether by the pushing means. The counteracting device
is formed by a part of the intermediate, second layer 202
of the base. The base comprises a limitation device 2022
located on the same side of the row 3 of pins as the
pushing means 4. The limitation device 2022 is formed
by a part of the intermediate, second layer 202 of the
base. The limitation device may limit movements of pins
apart from each other at the region 222 where the pins
protrude from the base.

[0106] Differing from the embodiment in fig. 1 - fig. 5,
the pushing device 401 of the pushing means 4 is pro-
vided in the form of an elastic device. The elastic device
401 is in the form of a leaf spring. The elastic device 401
is biased between the pins 30 and a manoeuvring device
403. Thereby, the elastic device 401 extends towards an
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end of the row of pins. Thereby, guide devices 2013,
2033 form guides for the elastic device.

[0107] The manoeuvring device 403 extends through
slots 404 in the first and third layers 201, 203. By the
elastic device 401, the manoeuvring device 403 is biased
against the limitation device 2022. The manoeuvring de-
vice 403 may be moved along the slots 404. For this a
user may grab the manoeuvring device 403 on opposite
sides of the base 2. Thereby the position of the pushing
device 401 along the pins 30 may be changed. The lim-
itation device 2022 is provided with cuts 405 along the
slots 404. The manoeuvring device 403 may be pushed
into any of the cuts 405 by the pushing device 401. There-
by the position of the pushing device 401 along the pins
30 may be fixed.

[0108] By the movable pushing device 401, the force
pushing the pins together in the region 222 where the
pins protrude from the base, may be varied. More spe-
cifically, where the pushing device 401 is relatively close
to the pin protrusion region 222, a relatively high force
will be required to bend the pins away from each other
in said region 22. Where the pushing device 401 is rela-
tively far away from the pin protrusion region 222, a rel-
atively low force will be required to bend the pins 30 away
from each other in said region 222.

[0109] Reference is made to fig. 14, showing a cross-
section of yet another embodiment of the comb. Similarly
to fig. 13b The cross-section is located at pushing means
4 of the comb.

[0110] Similarly to the embodiment in fig. 1 - fig. 5, a
pushing device 401 of the pushing means is formed as
atongue. The pushing device is adapted to be in contact
with an end of the row of pins. The pushing device 401
extends from an elastic element 402, towards the pins
30, between guide devices 2013, 2033. Thereby, the
elastic device 401 extends towards an end of the row of
pins. Thereby, guide devices 2013, 2033 form guides for
the pushing device.

[0111] The elastic device 402 is in the form of a helical
spring. The elastic device 402 is biased between the
pushing device 401 and a manoeuvring device 403.
Thereby, the elastic element is arranged to introduce a
spring force between the pushing device and the base.
The manoeuvring device 403 is provided in the form of
a bolt which is threaded in the base. By turning the bolt,
a user may compress or relax the elastic device 402.
Thereby the spring force, so as for the pushing device
401 to push the pins 30 together, is adjustable.

[0112] Reference is made to fig. 15, showing a further
alternative embodiment of the comb. Fig. 15 shows a
view corresponding to the view in fig. 1. The embodiment
in fig. 15 is similar to the one in fig. 1 - fig. 5, except for
the following:

An elastic element 402, in the form of a beam, is provided
between the pushing device 401 and a joint 406. The
joint it fixed to the base 2. The elastic element 402 and
a manoeuvring arm 407 are articulated at the joint 406.
Amanoeuvringdevice 408 is arranged to be moved along
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an edge of the base 2, between the base and the ma-
noeuvring arm 407. Thereby, the manoeuvring device
408 may be wedged between the base and the manoeu-
vring arm 407.

[0113] By moving the manoeuvring device 408 to-
wards the joint 406, the manoeuvring arm 407 is rotated
so as to push a protrusion 4021 on the beam 402, so as
for the beam to rotate at the joint. Thereby the pushing
device 401 is pushed towards the pins 30 by the elastic
force of the beam. By changing the position of the ma-
noeuvring device 408 along the edge of the base 2, the
elastic force acting on the pushing device 401 may be
adjusted. The manoeuvring device 408 and the edge of
the base 2 may be provided with complementary serra-
tions, to fix the manoeuvring device 408 along the edge.
[0114] The manoeuvring arm 407 pushes the protru-
sion 4021 on the beam 402 by a rod 4071. By bending
the rod 4071, a user may release the rod from the pro-
trusion, so that the elastic force on the pushing device is
removed. Thereby, the manoeuvring device 408 may be
moved away from the joint.

[0115] Fig. 16 shows a perspective view of a portion
of a comb according to another embodiment of the in-
vention. The embodiment has features in common with
embodiments described above. Differing from the em-
bodiments described above, portions of some of the pins
30 are exposed in arecess 231 in the base 2. The recess
231 is provided between the roots of the pins, and a re-
gion 222 where the pins protrude from the base 2.
[0116] Pushing means 4 is arranged to push, in the
recess 231, the pin at the end of the row of pins. The
pushing means comprises a pushing device 401. The
pushing device comprises jaws 4011 which open towards
the pins 30. An elastic element 402 is provided between
the pushing device 401 and the base 2, similarly to what
has been described with reference to fig. 1 - fig. 5. In this
example, the elastic element 402 is formed by a beam.
[0117] When a user pushes the pushing device 401
towards the pins 30, the pin closest to the pushing device
is positioned between the jaws. The jaws form guide de-
vices restricting movements of the pushing device in the
restriction direction.

[0118] Referenceis madetofig. 17 and fig. 18, showing
an embodiment which is similar to the embodiment de-
scribed with reference to fig. 1 - fig. 5. Differences will be
described here.

[0119] As can be seen in fig. 18, the pins 30 extend
furtherin the restriction direction than in the row direction.
The pins have an elongated cross-section. The pins may
be formed as elongated plates. Surfaces of the pins fac-
ing in opposite directions in the row direction may be flat.
When the pins are pushed together, the pins may contact
each other along a non-zero length in the restriction di-
rection. Thereby, hair will be subjected to pressure be-
tween the pins along this length. Thereby, lice and nits
may be effectively caught when the comb is moved
through the hair.

[0120] The pins may be formed from plates, e.g. metal
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plates, e.g. stainless steel plates, by cutting, e.g. laser
or water cutting. Edges of the pins may be rounded off
by sand blasting. Alternatively, the pins may be made by
some other manufacturing technique, e.g. injection
moulding.

[0121] A major portion 303 of each pin is substantially
straight. The base 2 comprises two slots 211. The slots
are distributed of opposite sides, in the restriction direc-
tion, of the major portions of the pins. The slots 211 are
formed in the first layer 201 and in the third layer, respec-
tively. The slots extend along the row 3 of pins.

[0122] The root 301 of each pin extends in a non-zero
angle, in this example perpendicularly, to the major por-
tion 303 of the pin. The root 301 extend into the slots
211. Thereby, the root 301 forms two projections 3012,
extending into a respective of the slots.

[0123] The widths of the slots are larger, preferably
slightly larger, than the extensions of the projections 3012
in the protrusion direction (in this embodiment the longi-
tudinal direction of the major portions 303 of the pins).
Thereby, each pin 30 is restrained, in relation to the base,
in a direction of the major portion 303 of the pin.

[0124] Thereby, the roots 301 of the pins are restrained
so as to allow the pins 30 to undergo a limited rotation in
relation to the base 2 around a respective axis RA at the
respective root, which axis is parallel to the restriction
direction z, (fig. 17). The respective axes RA around
which the respective pins 30 are allowed to undergo a
limited rotation, are located at an engagement location
EL in which the pins are restrained by the base in the
protrusion direction x.

[0125] As in the embodiment in fig. 1 - fig. 5, when the
pins are not pushed, rotations of the pins, are restricted
by, on one hand a counteracting device 2021 (fig. 5), and
on the other hand the pushing means or limitation device
2022 (fig. 5). Movements of the pins along the row of
pins, may also be restricted by ends of the slot 211. Pref-
erably, the slot 211 is longer, preferably slightly longer,
than the row of pins when the pins are pushed together.
[0126] Reference is made to fig. 19 and fig. 20. This
embodiment is similar to the one described with refer-
ence to fig. 17 and fig. 18, with some differences de-
scribed in the following.

[0127] The base 2 comprises a bar 222. The bar ex-
tends in the row direction from a counteracting device
2021, to a limitation device 2022. The engagement be-
tween the pins 30 and the base 2 is provided by the bar
222 extending through holes 305 in the pins. The holes
305 are larger than the transverse extension, e.g. the
diameter, of the bar 222.

[0128] Similar to other embodiments, e.g. the one de-
scribed with reference to fig. 1 - fig. 5, the limitation device
2022 has a surface facing the pins which is at a non-zero
angle to the protrusion direction. Thereby, the counter-
acting device 2021 and the limitation device 2022 are
closerto each other atthe region of engagement between
the pins and the base, in this embodiment the bar, than
at the pushing device 4. Thereby, a limited rotation of the
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pins around axes at the respective roots, in the restriction
direction, is allowed. In this example, the rotation is also
allowed by the holes 305 being larger than the transverse
extension, e.g. the diameter, of the bar 222.

[0129] Reference is made to fig. 21 - fig. 23, showing
a comb according to a further embodiment of the inven-
tion. Similar to other embodiments disclosed herein, the
comb comprises a base 2 and a plurality of pins 30.
[0130] Thebase2may be layered asdescribed above.
Thebase 2 comprises firstand second restriction devices
2011, 2031 on respective transverse sides of the row of
pins. The first and second restriction devices restrict, at
a distance from the roots, movements of the pins 30 in
a restriction direction z which is transverse to the protru-
sion direction x and to the row direction y.

[0131] Similarly to the embodiment described with ref-
erencetofig. 17 andfig. 18, the pins 30 have an elongated
cross-section. In this example, the pins cross-section is
substantially rectangular. At the distal ends thereof, the
pins are chamfered.

[0132] As can be seen infig. 23, the base 2 comprises
two slots 211. The slots are distributed of opposite sides,
in the restriction direction, of the major portions of the
pins. The root 301 of each pin forms two projections 3012,
extending into a respective of the slots. Thereby, each
pin 30 is restrained, in relation to the base, in a direction
of the major portion 303 of the pin.

[0133] Thereby, theroots 301 of the pins are restrained
so as to allow the pins 30 to undergo a limited rotation in
relation to the base 2 around a respective axis RA at the
respective root, which axis is parallel to the restriction
direction z. The respective axes RA around which the
respective pins 30 are allowed to undergo a limited rota-
tion, are located at an engagement location EL in which
the pins are restrained by the base in the protrusion di-
rection x.

[0134] The comb comprises pushing means arranged
to push, at a distance from the roots 301, the pins 30
together. As depicted in fig. 22, the pushing means com-
prises two pushing devices 401 adapted to be in contact
with opposite ends of the row of pins 30. The pushing
devices 401 are, in the protrusion direction x, closer to a
region 222, at which the pins protrude from the base,
than to the roots 301.

[0135] The pushing means further comprises two ma-
noeuvring devices 403. The manoeuvring devices 403
are provided in the form of cantilevered beams, in this
example a plate shaped beams, which are fixed to the
base closer to the pin roots 301 than to the pushing device
401. The manoeuvring devices 403 are located outside
the restriction devices 2011, 2031, on opposite sides of
the pins. The manoeuvring devices 403 are located at a
distance from the restriction devices 2011, 2031. There-
by, along portions of the pins 30 there are gaps between
the manoeuvring devices 403 and the restriction devices
2011, 2031.

[0136] In this embodiment, the manoeuvring devices
403 extends from an area of the pin roots 301, along the
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pins 30, and to a region 222 at a distance from the roots,
from which region, the pins 30 protrude from the base.
Thereby, the manoeuvring devices 403 are cantilevered
so that they can be flexed at their distal ends towards the
pins.

[0137] As can be seen in fig. 23. the pushing devices
401 are, compared to the region 222 where the pins 30
protrude from the restriction devices 2011, 2031, located
closer to the distal ends of the pins. Thereby, the pushing
devices 401 are connected to, more specifically mounted
to the manoeuvring devices 403. As can be seen in fig.
22, the pushing devices 401 are mounted to the manoeu-
vring devices 403 on opposite sides of the pins in the row
direction y. The pushing devices 401 may be fixed to the
manoeuvring devices 403, or in any other manner joined
to the manoeuvring devices 403. In some embodiments,
the pushing devices 401 may be joined with the manoeu-
vring devices 403 by means of flexible joints. In this ex-
ample, the pushing devices 401 are connected to the
manoeuvring devices 403 by protrusions 4011 of the
pushing devices 401 extending into cut-outs 4031 in the
manoeuvring devices 403.

[0138] The pushing devices 401 extend, in a plane
formed by the row direction y and the restriction direction
z, i.e. a plane extending transversally to the pins 30, in
non-zero angles to the row direction and the restriction
direction. The pushing devices 401 may extend towards
the respective end of the row of pins, in an angle to the
row direction y which is 30-60 degrees, e.g. about 45
degrees. In this embodiment, each pushing device 401
has two legs, each extending from a respective of the
manoeuvring devices 403 towards the respective end of
the row of pins, in an angle of 30-60 degrees to the row
direction y. The pushing devices 403 are flexible. The
pushing devices may be made in any suitable material,
e.g. steel, aluminium, or a plastic material.

[0139] Thereby, when the manoeuvring devices 403
are pushed towards the pins 30 by a user, e.g. by being
squeezed towards each other, ends of the pushing de-
vices, opposite to the manoeuvring devices push the pins
together. Thereby, the pushing device 401 is arranged
to be manually pushed, viathe manoeuvring devices 403,
so as for the pushing device to push the pins 30 together.
[0140] Insomeembodiments,the pushing devices 401
are, when not being pushed, at a distance from each
other that is larger than the combined extension of the
pins 30 in the row direction y. Thereby, the pins may be
allowed to move freely between the pushing devices,
when the pushing devices are not being pushed.
[0141] Inotherembodiments, the pushing devices are,
when notbeing pushed, in contact with the pins. Thereby,
the pins may still be allowed undergo a limited rotation
in relation to the base 2 around a respective axis at the
respective root, which axis is parallel to the restriction
direction z, by pushing the pushing devices apart, and
thereby pushing the manoeuvring devices 403 apart.
[0142] Fig. 24 -fig. 25 show views of a comb according
to another embodiment of the invention. The comb is
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similarto the one shown in fig. 21 - fig. 23, with exceptions
as follows:

The comb comprises a single manoeuvring device 403.
On the opposite side of the pins 30, in the restriction
direction z, at an end of one of the restriction devices
2011, an aligning device 409 is formed. In this embodi-
ment, the alignment device is fixed to the restriction de-
vice 2011. The alignment device 409 is integrated with
the restriction device 2011. The alignment device 409
has a flat side facing the pins 30. The alignment device
409 is arranged to be in contact with the pins 30.
[0143] Thereby, the pushing devices 401 are mounted
to the manoeuvring device 403. Each pushing device 401
comprises a single leg. The pushing devices 401 extend
towards the alignment device 409 and the respective end
of the row of pins, in an angle to the row direction y which
is 30-60 degrees, e.g. about 45 degrees. The pushing
devices 401 are arranged to be in contact with the align-
ment device 409. The pushing devices 401 may slide
along the alignment device 409.

[0144] Thereby, when the manoeuvring device 403 is
pushed towards the pins 30 by a user, ends of the pushing
devices, opposite to the manoeuvring devices, push the
pins together directed by the alignment device 409.
[0145] Fig. 26 shows a view of a comb according to a
further embodiment of the invention. The comb is similar
to the one shown in fig. 24 - fig. 25, with exceptions as
follows:

The comb comprises a single pushing device 401 on one
side of the row of pins 30, in the row direction y. On the
other side of the row of pins, a counteracting device 2021
is provided. The counteracting device 2021 is arranged
to counteract the pushing force of the pushing devices
401, when the pins are pushed together by the pushing
devices 401.

[0146] Fig. 27 shows a plan view of a comb according
to another embodiment of the invention. The comb is
similar to the one described with reference to fig. 1 - fig.
5, but differs as follows: A manoeuvring device 403 is
located outside of one of the restriction devices 2031.
The manoeuvring device 403 is fixed to the pushing de-
vice 401. Thereby, a user may, while holding the comb,
bias the manoeuvring device 403 away from the distal
ends of the pins. Thereby, a bending moment will be in-
troduced to the elastic element 402, provided between
the pushing device 401 and the base of the comb. There-
by, the pushing device 401 will push the pins together.
[0147] Itis to be understood that the present invention
is not limited to the embodiments described above and
illustrated in the drawings; rather, the skilled person will
recognize that many changes and modifications may be
made within the scope of the appended claims.

[0148] It is understood that in embodiments of the in-
vention, the row direction may be transverse to protruding
portions of the pins. The protruding portions may extend
between a region where the pins protrude from the base
and the respective distal ends. The protruding portions
may be straight. The protrusion direction may be the lon-
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gitudinal direction of the protruding portions when the
pins are parallel. The protrusion direction may be the
longitudinal direction of the protruding portions when the
pins are pushed together. The pins may be allowed to
assume positions in which the protruding portions are
aligned. The protruding portions may be aligned when
the protruding portions are parallel and all extend in an
imaginary plane. The imaginary plane may be flat. The
row direction may be perpendicular to the longitudinal
extension of the protruding portion of at least one of the
pins, and the row direction may intersect the protruding
portions of at least two of the pins. Where the protruding
portions of the pins are aligned, the row direction may be
perpendicular to the protruding portions of the pins, and
the row direction may intersect the protruding portions of
all of the pins. A plane formed by the pins may be a plane
formed by the protruding portions when the protruding
portions of all pins are in the same position in the restric-
tion direction. The plane formed by the pins may be a
plane formed by the protruding portions when all protrud-
ing portions are aligned. The restriction devices may re-
strict movements, in relation to the base, of any of the
pins in relation to at least two other pins, remaining in the
same position in relation to the base. Thereby, the row
direction may be perpendicular to the protruding portions
of the remaining pins, and the row direction may intersect
the protruding portions of the remaining pins.

Claims

1. A comb comprising a base (2) and a plurality of pins
(30),

- the pins (30) protruding, in a protrusion direc-
tion (x), from the base (2) to distal ends (302) of
the pins,

- the pins forming a row (3) of pins in a row di-
rection (y) which is transverse to the protrusion
direction,

- characterised in that the pins comprise re-
spective roots (301), the roots being confined to
the base (2) without being fixed to the base,

- the comb comprising pushing means (4) ar-
ranged to push, at a distance from the roots
(301), the pins (30) together so that adjacent
pins are pressed towards each other,

- wherein the base (2) comprises first and sec-
ond restriction devices (2011, 2031) on respec-
tive transverse sides of the row (3) of pins, the
first and second restriction devices restricting,
at a distance from the roots, movements of the
pins (30) in a restriction direction (z) which is
transverse to the protrusion direction and to the
row direction,

- wherein the roots (301) of the pins are re-
strained so as to allow the pins (30) to undergo
a limited rotation in relation to the base (2)
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around a respective axis (RA) at the respective
root, which axis is parallel to the restriction di-
rection (z).

A comb according to claim 1, wherein the respective
axes (RA) around which the respective pins (30) are
allowed to undergo a limited rotation, are located at
an engagement location (EL) in which the pins are
restrained by the base in the protrusion direction (x).

Acomb according to any one of the preceding claims,
wherein the pushing means (4) is arranged to push
the pins (30) together at a distance from an engage-
ment location (EL) in which the pins are restrained
by the base in the protrusion direction (x).

Acomb according to any one of the preceding claims,
wherein the roots (301) of the pins extend in a non-
zero angle to respective major portions of the pins.

A comb according to claim 4, wherein the base com-
prises a slot (211) extending along the row of pins,
wherein the roots (301) extend into the slot.

A comb according to claim 5, wherein a difference
between a length of the slot (211) and a combined
extension of the pins in the row direction is less than
the individual extension of the roots transverse to
the protrusion direction.

Acomb according to any one of the preceding claims,
wherein the pushing means (4) comprises a pushing
device (401) adapted to be in contact with an end of
the row (3) of pins, wherein the pushing device (401)
is, in the protrusion direction (x), closer to a region
(222), at which the pins protrude from the base, than
to the roots (301).

Acomb according to any one of the preceding claims,
wherein the pushing means (4) comprises a pushing
device (401) arranged to be manually pushed so as
for the pushing device to push the pins (30) together.

Acomb according to any one of the preceding claims,
wherein the pushing means (4) comprises a pushing
device (401) adapted to be in contact with an end of
the row (3) of pins, wherein the pushing means fur-
ther comprises a manoeuvring device (403), wherein
the pushing device is connected to the manoeuvring
device (403), wherein the manoeuvring device (403)
and pushing device (401) are arranged so as for the
manoeuvring device (403) to be moved towards the
pins in the restriction direction (z) whereby the push-
ing device (401) push the pins together.

A comb according to claim 9, wherein the pushing
device (401) is arranged to extend towards the end
of the row (3) of pins, in a plane formed by the row
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direction y and the restriction direction z, in a non-
zero angle to the row direction and to the restriction
direction.

A comb according to any one of claims 9-10, wherein
the manoeuvring device (403) is provided in the form
of a cantilevered beam, which is fixed to the base
closer to the pin roots (301) than to the pushing de-
vice (401).

A comb comprising a base (2) and a plurality of pins
(30),

- the pins (30) protruding, in a protrusion direc-
tion (x), from the base (2) to distal ends (302) of
the pins,

- the pins forming a row (3) of pins in a row di-
rection (y) which is transverse to the protrusion
direction,

- characterised in that the pins comprise re-
spective roots (301), the roots being confined to
the base (2),

- wherein the base (2) comprises first and sec-
ond restriction devices (2011, 2031) on respec-
tive transverse sides of the row (3) of pins, the
first and second restriction devices restricting,
at a distance from the roots, movements of the
pins (30) in a restriction direction (z) which is
transverse to the protrusion direction and to the
row direction,

- the comb comprising pushing means (4) ar-
ranged to push, at a distance from the roots
(301), the pins (30) together so that adjacent
pins are pressed towards each other,

- wherein the pushing means (4) comprises a
pushing device (401) adapted to be in contact
with an end of the row (3) of pins, wherein the
pushing means further comprises a manoeu-
vring device (403), wherein the pushing device
is connected to the manoeuvring device (403),
wherein the manoeuvring device (403) and
pushing device (401) are arranged so as for the
manoeuvring device (403) to be moved towards
the pins in the restriction direction (z) whereby
the pushing device (401) push the pins together.

A comb according to claim 12, wherein the pushing
device (401) is arranged to extend towards the end
of the row (3) of pins, in a plane formed by the row
direction y and the restriction direction z, in a non-
zero angle to the row direction and to the restriction
direction.

A comb according to any one of claims 12-13, where-
in the manoeuvring device (403) is provided in the
form of a cantilevered beam, which is fixed to the
base closer to the pin roots (301) than to the pushing
device (401).
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15. A method of manufacturing a comb according to
claim 5, comprising positioning a plurality of pins in
fixing positions in a pin positioning jig, with distal ends
ofthe pins in positions in relation to each other, which
the distal ends will have in the comb, locking the pins 5
to the positioning jig with the pins in the fixing posi-
tions, bending, while the pins are locked to the po-
sitioning jig with the pins in the fixing positions, ends
of the pins, which ends are opposite to the distal
ends, and mounting at least a portion of the baseto 70
the pins, while the pins are locked to the positioning
jig with the pins in the fixing positions, thereby intro-
ducing the bentends of the pinsinto aslotin the base.
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