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(54) CHANGEABLE JAW-PROTECTING HELMET

(57)  The present invention pertains to the technical
field of safety helmet, and more particularly relates to a
safety helmet with changeable chin-guard structure,
comprising a helmet body, a chin-guard with two holders,
and two mounting plates symmetrically arranged on the
two opposite sides of the helmet body, wherein the
mounting plates and the helmet body are fixedly connect-
ed, or formed in one piece, the safety helmet is charac-
terized in that each mounting plate is provided with two
grooved tracks and cooperates with two movable nails,
wherein one end of each moving nail is penetrated into
the corresponding track of the mounting plate, and each

holder is connected with two moving nails, driven by the
china-guard via the holders, each moving nail is move-
able along the corresponding guide-track groove; con-
strained by the moving nails and the grooved tracks, the
position of the chin-guard is changeable. In comparison
with the existing technology, the present invention no
longer requires the sliding grooves arranged on the chin-
guard, thus the bending strength of the chin-guard is en-
hanced so that the rupture strength of the holders is en-
hanced, in addition, abandoning the sliding grooves on
the holders can effectively eliminate the hidden problems
associated with stress concentration, the strength of the
chin-guard is thus further enhanced.
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Description
Technical Field

[0001] The presentinvention relates to a safety helmet
for protecting head, particularly to a safety helmet for the
drivers of motor vehicles, especially the motor bikes, and
more particularly to a safety helmet with changeable chin-
guard structure.

Background

[0002] The drivers of racing cars and motorbikes have
to wear a safety helmet for protecting head, a typical safe-
ty helmet usually comprises a helmet body, and a goggle,
facemask and chin-guard which are mounted on the hel-
met body, wherein the goggle is used to protect eyes
from hurt by sun shine or other strong light, the facemask
is used to prevent the dust or like harmful particles from
entering the helmet, and the chin-guard is used to effec-
tively protect the chin of the driver in case of collision. It
is well known that a conventional safety helmet usually
includes two types: full face and open face helmets,
wherein the chin-guard and helmet body of a full-face
helmet are usually firmly connected with each other or
even formed in one piece, in other words the chin-guard
is fixed with respect to the helmet body, putting it this way
the structure of the helmet is certainly simple and safe
enough, but rather inflexible, for example, even when
allowed by the environment, the user has to take off the
helmet before doing drinking, calling, or other like actions;
in contrast, the chin-guard of an open face helmet is mov-
able, but usually a movable chin-guard only can reach
around the top of the helmet body, meanwhile the chin-
guard is in an open state, namely the china-guard is not
able to cling to the helmet body, this position of the chin-
guard can satisfy the requirements of the driver on drink-
ing, calling and like, but meanwhile the driver should not
continue to drive, even in a safe condition.

[0003] As such, a Spain patent application
ES2329494T3 discloses a helmet with structurally
changeable chin-guard, comprising a helmet body, a
chin-guard, two mounting plates, two moving pins and
two fixed pins, wherein the mounting plates are symmet-
rically arranged on and firmly connected to the two sides
of the helmet body as a whole, each mounting plate is
provided with a grooved track formed by several grooved
tracks connected, in addition the two holders of the chin-
guard are respectively provided with grooved sliding rails,
one end of each fixed pin is firmly fixed on the helmet
body, the other end is penetrated into and moveably con-
nected to the sliding rail on the corresponding holder of
the chin-guard, one end of each moving pin is firmly fixed
on the chin-guard, and the other end is penetrated into
and moveably connected with the grooved track of the
corresponding mounting plate, the most prominent fea-
ture of this technical scheme is that the position of its
chin-guard can be flexibly changed according to need,
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namely the chin-guard can be raised from a full face po-
sition where the chin of the driver is protected to an open
face position where the chin-guard is opened and moved
up to behind the helmet body, in other words the safety
helmet can be shifted between the modes of open face
helmet and full face helmet, and in open face mode the
chin-guard is stored and clings to the upper rear side of
the helmet body. However the technology described
above still has drawbacks, which mainly can be seen in
that the perforated groove shaped sliding rails formed on
the holders impair the strength of the chin-guard, as the
perforated groove shaped sliding rails not only weaken
the chin-guard in bending modulus, but also reinforce the
tendency of stress concentration, the holders are thus
easy to be broken in accident of collision; furthermore,
the spacing of the fixed, and moving pins are various,
when the chin-guard at the two travelling ends corre-
sponding to the full face and open face helmet modes,
as limited by the structure, the spacing of the fixed pins
and moving pings must be small, the reliability and
strength of the clinging of the chin-guard to the helmet
body is quite weak.

Summary of the invention

[0004] The presentinvention provides a safety helmet
with changeable chin-guard structure, with the purpose
of allowing the chin-guard to change its position in relation
to the helmet body, so as to achieve the structural shift
between the full face and open face modes of the helmet,
while effectively reinforcing the resistance to fracture of
the holders of the chin-guard, and improving the reliability
and strength of the clinging of the chin-guard to the hel-
met body.

[0005] The technical scheme of the present invention
could be described as:

[0006] A safety helmet with changeable chin-guard
structure, comprising a helmet body, a chin-guard with
two holders, and two mounting plates arranged on the
two opposite sides of the helmet body, the mounting
plates and the helmet body being fixedly connected, or
formed in one piece, characterized in that:

each mounting plate is provided with two grooved
tracks, each which may be a single grooved track or
a multi-segment grooved track formed by several
grooved tracks connected; the helmet further com-
prise four moving nails,

wherein two moving nails, one holder and one
mounting plate form a assembly and are arranged
in a same side of the helmet body; in a same assem-
bly the two moving nails are corresponding to the
two tracks of the mounting plate respectively, one
end of each moving nail is penetrated into the re-
spective track while the other end is connected to
the holder of the same assembly; driven by the chin-
guard via the holders, the moving nails are movable
along the corresponding tracks respectively, and
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constrained by the moving nails and tracks, the po-
sition of the chin-guard is changeable.

[0007] The tracks on the two mounting plates are sym-
metrically arranged in relation to the median plane of the
helmet body.

[0008] The spacing of the two moving nails in a same
assembly is constant.

[0009] Each of the tracks has two ultimate positions,
including a starting position and an ending position, and
for each track, the track plane of the portion of the track
to the starting position or/and end position is gradually
inclined.

[0010] The ending position and starting position of one
of the two tracks of each mounting plate are completely
or partially overlapped.

[0011] The two sidewalls of at least one portion of the
tracks forms a gradually shrinking or/and expanding track
width.

[0012] The mounting plates are provided with shrink-
able grooves.
[0013] Each of the moving nails has a stepped journal

structure, and the shoulder of the stepped journal is mov-
ably connected to the track plane.

[0014] The safety helmet further comprises a separa-
tor disposed between each holder and the corresponding
mounting plate; the separators are moveably connected
with the track planes of the tracks.

[0015] The separators and the moving nails are fixedly
connected, or formed in one piece.

[0016] The separators and the holders are formed in
one piece.
[0017] The separators are provided with through holes

for the moving nails 5 to go through.

[0018] The moving nails are provided with recesses,
engaged with clamping plates. The safety helmet further
comprises covers; the clamping plates are enclosed be-
tween the covers and holders.

[0019] One of the two tracks on the same mounting
plate is configured in a closed loop annular track or an
open loop arc track.

[0020] One of the two tracks on the same mounting
plate is configured in a closed loop elliptical track or an
open loop elliptical arc track.

[0021] One of the two tracks on the same mounting
plate comprises a climbing, a crossing and a falling track.

[0022] The crossing track is an arc or an elliptical arc
track.

[0023] The falling track is an arc or an elliptical arc
track.

[0024] The climbing track is an arc or a straight line
track.

[0025] The climbing track comprises a starting track.

[0026] The starting track is a straight or an arc track.

[0027] One of the two tracks on the same mounting
plate comprises a reciprocating track.

[0028] The reciprocating track is a straight line track.
[0029] The track comprising the reciprocating track is
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a branched track.

[0030] The safety helmet further comprises road
switching apparatuses arranged between the mounting
plates and the helmet body, each of the road switching
apparatuses comprises an elastic piece, comprising a
sinking structure, a stopper and an elastic return struc-
ture.

[0031] The safety helmet with changeable chin-guard
structure according to the present invention adopts a
structural scheme of four moving nails cooperating with
the tracks on the mounting plates, wherein the moving
nails move with the chin-guard, through constraining the
motion of the moving nails by the tacks formed on the
mounting plates to define the motion trajectory of the
chin-guard finally, so as to realize the function of chang-
ing the relative position of the chin-guard according to
need, and to realize the structural shift between full face
and open face helmet modes; and more importantly, in
comparison with the prior art ES2329494T3, as in the
present invention the grooved sliding rails are no longer
required on the chin-guard, the bending modulus of the
chin-guard is enhanced, and thus the rupture strength of
the chin-guard is improved, in addition, abandoning the
structure of grooved sliding rails for the holders can ef-
fectively eliminate the hidden problems associated with
stress concentration, and thus to reinforce the strength
of the holders as well, in addition again, between the two
moving nails connected to the same holder a longer and
constant relative distance is always maintained, thus the
clinging of the chin-guard to the helmet body is more
robust, and the motion of the chin-guard is more stable.

Brief Description of the Drawings

[0032] Further details and advantages of the present
invention are explained using an embodiment, with ref-
erence to the attached drawings. In the drawings:

Fig. 1 is a trimetric view of a safety helmet with
changeable chin-guard structure according to the
present invention;

FIG. 2 is an exploded view of the safety helmet with
changeable chin-guard structure in Fig. 1;

Fig. 3 is status view of the shifting process of the
helmet in Fig. 1 from full face mode to open face
mode;

Fig. 4 is a status view of the position change of the
moving nails in the tracks while the helmet in Fig. 3
is shifted to full face mode from open face mode;
Fig.5 is a side view of a safety helmet with change-
able chin-guard structure in full face mode according
to the present invention;

Fig. 6 is a view showing the geometric relations of
the helmet in its full face and open face modes in an
embodiment of the present invention;

Fig. 7 is a trimetric view of a mounting plate in the
present invention;

Fig. 8 is a front view of the mounting plate in Fig. 7;
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Fig. 9 is the K-K sectional view of the mounting plate
in Fig. 8.

Fig. 10 is a front view of a mounting plate having a
closed loop annular track according to the present
invention;

Fig. 11 is a sectional view of an assembly consisting
of a moving nail, mounting plate and holder of the
chin-guard in an embodiment of the present inven-
tion;

Fig. 12 is a sectional view of the assembly consisting
of a moving nail, mounting plate and holder of the
chin-guard in another embodiment of the present in-
vention;

Fig. 13 is a sectional view of the assembly consisting
of a moving nail, mounting plate and holder in the
third embodiment of chin-guard of the presentinven-
tion;

Fig. 14 is a sectional view of the assembly consisting
of a moving nail, mounting plate and holder of the
chin-guard in the fourth embodiment of the present
invention;

Fig. 15 is a schematic view of the track with shrinking
and expending width in an embodiment of the
present invention;

Fig. 16 is a front view of a mounting plate with an
open loop arc track according to the present inven-
tion;

Fig. 17 is a front view of a mounting plate with a
closed loop elliptical track according to the present
invention;

Fig. 18 is a front view of a mounting plate with an
open loop elliptical arc track according to the present
invention;

Fig. 19 is a front view of another mounting plate with
an open loop elliptical arc track according to the
present invention;

Fig. 20 is a front view of a mounting plate with a track
divided into a climbing, a crossing and a falling track
according to the present invention;

Fig. 21 is a front view of another mounting plate with
atrackdividedintoaclimbing, a crossingandafalling
track according to the present invention

Fig. 22 is a front view of a mounting plate with a
straight line starting track according to the present
invention;

Fig. 23 is a front view of a mounting plate with an arc
starting track according to the present invention;
Fig. 24 is a front view of a mounting plate with a
straight line reciprocating track according to the
present invention;

Fig. 25 is a front view of a mounting plate with an arc
reciprocating track according to the present inven-
tion;

Fig. 26 is a status view of the moving nails moving
on the tracks while the helmet is shifted form full face
mode to open face mode;

Fig. 27 is a front view of a mounting plate with a
branched track according to the present invention;
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Fig. 28 is a front view of another mounting plate with
abranched track and a corresponding road switching
apparatus according to the present invention;

Fig. 29 is a front view of another mounting plate with
a branched track according to the present invention;
Fig. 30 is a structural and status view of the helmet
with a road switching apparatus in an embodiment
of the present invention;

Fig. 31 is a status view of the moving nails moving
on the tracks of the mounting plate in Fig. 28 while
the helmet is shifted from full face mode to open face
mode.

Embodiments

[0033] The present invention will be further explained
in detail using embodiments, as shown by figures 1 - 31:
[0034] The safety helmet with changeable chin-guard
structure disclosed herein, comprises: a helmet body 1,
a chin-guard 2 and two mounted patters 3, wherein the
chin-guard 2 has two holders 2a, and are arranged on
the two opposite sides of the helmet body 1; the most
prominent feature of the present invention lies in that on
each mounting plate two grooved tracks 41, 42 are
formed, each which may be formed by one single grooved
track (namely the entire grooved track is formed accord-
ing to a same rule), or a multi-segment grooved track
(namely the grooved track is a combined track consisting
of several tracks formed according to different rules), as
shown by Fig. 10, the track 41 is such an single track,
but track 42 is formed by five sections connected, con-
sisting of linear grooved tracks 42c, 42g, transitional
grooved tracks 42d, 42f, and an arc grooved track 42e ,
but in Fig. 21, the track 41 consists of several sections,
while the track 42 has one single section only. In addition,
the helmet further comprises four moving nails 5 movable
in relation to the mounting plates 3, wherein two of the
moving nails 5, one holder 2a, and one mounting plate3
form an assembly and are mounted on a same side of
the helmetbody 1, one end of each moving nail 5 is fixedly
connected, and thus moves with the holder 2a of the
same assembly, and the other ends are penetrated into
and moveably connected with the tracks 41 and 42 on
the mounting plates of the same group respectively; it
should be noted that the mounting plates 3 can be firmly
fixed on the helmet body 1, or can be part of the helmet
body 1, in other words the mounting plates 3 and the
helmet body 1 can be formed in one piece, furthermore
the connection between these two parts can be achieved
by screw, rivet, welding, buckle plug or other fixation
means known in the art, in addition the mounting plates
3 can adopt anintegral design or a split type design, while
adopting a split type design, the mounting plates 3 com-
prises several parts, as shown by Fig. 2, the mounted
patter 3 therein consists of an outer plate 3a, inner plate
3b and bottom plate 3c, wherein the track 41 is formed
by the grooves respectively on the outer, and inner plates
3a, 3b; it should be further noted that, each of the tracks
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41, 42 comprises two track sidewalls A, and the portions
of the outer surface of the mounting pattern 3, which are
close to and spreads along the tracks 41, 42, are called
track plane B, as shown by Fig. 7 - 9, 11 and 12, the
sections of the track plane B and two track sidewalls A
are allowed to be connected through curve orradius tran-
sition, the best configuration of the two track sidewalls A
of a track is that the two track sidewalls A are both per-
pendicular to the median plane S, and are the isometric
surface of one another, of course, other arrangements
for the track sidewalls A are possible as well, the median
plane S described herein is such a plane: as shown by
Fig. 1, it is a longitudinal section of the helmet, across
the spine of the helmet, some distinguishing character-
istic or essential positions on the two sides of the helmet,
such as the hinging holes or lugs for connecting the gog-
gle 6 and facemask 7, are symmetrically arranged in re-
lation to the plane, general speaking, the median plane
S is a symmetry plane of the helmet through the back
and top of the head, the nose and the mouth of the driver;
in addition, there exists two intersection lines L1 for the
two track sidewalls A of the same track or the extension
planes thereof, and the outer surface of the mounting
plate 3 or the extension plane thereof, and there also
exists a median line on the outer surface of the mounting
plate or the extension plane thereof, corresponding to
the two intersection lines, the media line is called trajec-
tory C, as shown in Fig. 8 - 12, the intersection lines L1
and the trajectory C satisfy the following rules: through
a point at the trajectory C only one sphere can be made
tangent to the two intersection lines L1 simultaneously,
and thus the distance between these two tangent points
is the width of the track 41 or 42 at this point; the trajectory
C represents the motion trajectory of the moving nails 5,
or in other words the trajectory C represents the motion
trajectory of the moving nails 5 constrained by the tracks
41, 42; at last, the moving nails 5 may be bolts, studs,
pins or two-head rivets which have a variety of transverse
sections, but the optimum transverse sections include
circular, elliptical, rectangular or polygonal shapes, when
the moving nails 5 with a rectangular or polygonal trans-
verse section are adopted, the edges of these moving
nails 5 are required to be chamfered; it should be noted
that in the present invention the moving nails 5 may be
fixedly or moveably connected with the chin-guard 2, but
it had better to keep the relative positions of the axis 05
of the moving nails 5 constant to the chin-guard 2 (small
changes due to manufacture error, assembly error, ther-
mal deformation, or deformation under the action of force
are allowed), this means that the relative position of the
axes 05 of the two moving nails 5 connected with the
same holder 2a is constant, general speaking, the spac-
ing of the two moving nail 5 is constant; of course, when
the holders 2a deform, the change of the relative position
of the axes 05 of the two moving nails is allowed, in here,
the so-called fixed connection means that the moving
nails 5 and the chin-guard 2 have a stationary fit, or are
formed in one piece simply, on the contrary, ifamoveable
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fitis adopted that means the moving nails 5 and the chin-
guard 2 have a clearance fit, namely the moving nails 5
can be moveable within a certain scope in relation to the
chin-guard 2, i.e. rotating or sliding; obviously, the two
moving nails 5 in the same assembly are respectively
constrained by the two tracks 41, 42 on the same mount-
ing plate 3, as these two moving nails 5 are also con-
nected to the same holder 2a, noted that the mounting
plate 3 and the helmet body 1 are firmly fixed with each
other, or formed in one piece, in each assembly, when
raising the chin-guard 2, the holder 2a drives the two
moving nails 5 on it to move along the tracks 41, 42 on
the corresponding mounting plate 3, conversely, when
pulling down the chin-guard 2, the holder 2a drives the
two moving nails 5 on it again to move back along the
tracks 41, 42 on the corresponding mounting plate 3, it
is not difficult to find that, the tracks 41, 42 on the mount-
ing plates constrain the motion of the moving nails, and
so as to constrain the motion trajectory of the chin-guard
2 ultimately, in other words the present invention realizes
the function of changing the relative position of the chin-
guard 2 to the helmet body 1 according to need, namely
realizing the shift between full face and open face struc-
tures, as well as allowing the chin-guard 2 to be stored
on and cling to the surface of the helmet body 1; there is
no doubt that whatever raised or pulled down, the chin-
guard 2 must pass through the goggle 6 and facemask
7, the chin-guard 2 has two ultimate positions as well:
full face position and open face position, as shown in Fig,
6, when the chin-guard 2 is in its full face position the
helmet is just similar to an existing full face helmet, ef-
fectively protecting the driver from injury in case of colli-
sion, and when the chin-guard 2 is in its open face posi-
tion, the helmet is similar to an existing open face helmet,
allowing the driver to drink or call; Fig. 3 gives a status
view of the process of the helmet being shifted from full
face mode to open face mode, Fig. 4 shows the position
changes of the moving nails in the tracks 41, 42 for the
chin-guard 2 shown in Fig .3, wherein Fig. 3 (a) and Fig.
4 (a) show the helmet in full face mode, wherein the chin-
guard 2 is in a protective position, Fig. 3 (b) and Fig. 4
(b) show the helmet of which chin-guard 2 is just raised,
wherein the chin-guard 2 is starting to climb, Fig. 3 (c),
Fig. 4 (c), Fig. 3 (d), and Fig. 4 (d) show a crossing status,
wherein the chin-guard 2 is crossing the goggle 6 and
facemask 7, Fig. 3 (e) and Fig. 4 (e) show the helmet in
open face mode, wherein the chin-guard 2 clings to the
upper rear portion of helmet body 1.

[0035] The tracks 41, 42 on the two mounting plates 3
may be arranged symmetrically or asymmetrically, but
the symmetrical arrangement may be better as the with
this arrangement the structure of the helmet is simpler
and the motion of the chin-guard is steadier; it should be
noted that the symmetrical arrangement of the tracks 41,
42 of the two mounting plates 3 in relation to the median
plane S could be described as: when perpendicularly pro-
jecting the trajectories C of the tracks 41, 42 of each
mounting plate 3 onto the median plane S of the helmet
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at the same time, the projections of the trajectories C of
the corresponding tracks are completely overlapped or
one trajectory C is contained by the other one, more par-
ticularly, the projections of the trajectories C of the tracks
41 of the two mounting plates 3 on the median plane S
are fully overlapped, or one trajectory projection is fully
contained by the other one, at the same time the projec-
tions of the tracks 42 of the mounting plates on the median
S are fully overlapped as well, or one trajectory projection
is fully contained by the other one, the so-called "con-
tained" means the shorter trajectory projection is com-
pletely within the longer one; it should be noted that in
the present invention the symmetrical arrangement of
the tracks 41, 42 of the two mounting plates 3 in relation
to the median plane S of the helmet body 1 is only with
regards to the trajectories C of the tracks 41, 42, and
does not require the tracks on the two mounting plates
3 to be equal or symmetrical in width and length, in order
words the tracks 41 on the two mounting plates 3 are
allowed to have different widths and lengths, in a similar
way the tracks 42 on the mounting plates are also allowed
to have different widths and lengths, in fact the tacks 41,
42 on the same mounting plate 3 are allowed to have
different widths.

[0036] In the present invention, the tracks 41, 42 are
configured to have two ultimate positions for each, in-
cluding starting positions 41 a, 42a and ending positions
41b, 42b, a preferred embodiment can be: in the two
moving nails connected with the same holder 2a, while
the one cooperating with the track 41 is in the starting
position 41 a, the other one cooperating with the track
42 should be in the starting position 42a as well, and
while the one cooperating with the track 41 is in the ending
position 41 b, the other one cooperating with the track
42 should be in the ending position 42b as well, vice
versa; obviously, the position of the chin-guard 2 in full
face mode can be determined correspondingly while the
moving nails 5 are in the starting positions 41 a, 42a, and
in like manner, the position of the chin-guard 2 in open
face mode can be determined correspondingly while the
moving nails 5 are in the ending positions 41b, 42b, in
order to allow the chin-guard 2 in the two ultimate posi-
tions (the full face position and the open face position)
to cling to the helmet body 1, some portions of the tracks
41,42, leading to the starting positions 41 a, 42a and the
ending positions 41b, 42b, can be configured to have a
gradually inclined shape for the track plane B thereof, as
shown by Fig. 7, 8, and 9, thus through the sinking track
plane B, the holders 2a are pulled down by the moving
nails to cling to the surfaces of the mounting plates 3,
namely this structure is able to allow the chin-guard 2 to
cling to the helmet body 1 more tightly, it should be noted
that the starting positions 41 a, 42a may be overlapped
or not, as shown by Fig. 8.

[0037] Inthe presentinvention, the starting position 41
a and ending position 41 b of the track 41 may be partially
or fully overlapped, of course the ending position 41 b
and starting position 41 a may not be overlapped at all,
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Fig. 10 shows an embodiment in which the starting and
ending positions are fully overlapped, while Fig. 15 shows
an embodimentin which the ending and starting positions
are not overlapped at all; obviously, while the starting
and ending positions are fully overlapped, the trajectory
C of the track 41 is a closed loop track, and the trajectory
C of the track 42 must be an open loop track, thus the
trajectory C of the track 41 has a point of intersection p,
a preferred point P can be determined as: as shown by
Fig. 6, it is supposed that while the chin-guard 2 is in the
full face position, the axis 05 of the moving nail 5 coop-
erating with the track 42 is at the point M, and while the
chin-guard 2 is in the open face position, the axis 05 of
the moving nail 5 cooperating with the track 42 is at the
point N, and the angle rotated by the chin-guard 2 from
the full face position to the open face position in relation
to the helmet body 1 is B, thus the point of intersection
of the line MN rotated by 90°-/2 degrees in the direction
of the rising motion of the chin-guard 2 around the point
M and the mid-perpendicular line L of the line MN is the
point P, it should be pointed out that while the track 41
is configured in closed loop, if the moving nail cooperating
with the track 42 is at the point M or point N, the point P
at that time is the point through which the axis 05 of the
moving nail 5 cooperating with the track 41 passes, in
order words according to the position of the moving nail
5 cooperating with the track 42 on the holder 2a and the
rotation angle of the chin-guard 2, the position of the mov-
ing nail 5 cooperation with the track 41 on the holder 2a
is determined,; it should be noted that the points M and
N should be in the trajectory C of the track 42, but point
M and the starting position 42a of the track 42, the point
N and the ending position 42b of the track 42, may be
overlapped or not.

[0038] Inthe presentinvention, the two track sidewalls
A forming a same track may be parallel or equidistant
from each other, or not parallel or not equidistant, in fact
while the moving nails 5 are moving along the tracks 41,
42, in order to enhance the motion stability of the moving
nails 5, the track sidewalls A on some portions of the
track41, 42 may be configured in a tapered shape, name-
ly the track sidewalls A of at least one portion of the tracks
41, 42 form a gradually shrinking or/and expanding track
width, as when the two moving nails 5 move on the tracks
41, 42 of the same mounting plate 3 to a position in which
the motion directions of the two moving nails are approx-
imately opposite, for example, while the chin-guard 2
moves to the middle of the crossing track and the adja-
cent area, if the radiuses of curvature of the tracks 41,
42 atthat point are close in design, impacted by the force
of the chin-guard 2, the motion directions of the moving
nails 5 at that point may be suddenly changed easily,
namely the motion of the moving nails becomes unstable,
in order to avoid this kind of circumstances from happen-
ing, a portion of the tracks 41, 42 formed by the two track
sidewalls A can be configured in a structure with gradually
shrinking and/or expanding width, as shown by Fig. 15,
on the path from U42 to W42, the width of track 42 is
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gradually increasing, on the path from W42 to V42 the
width of the track 42 is gradually decreasing, on the path
from U41 to W41, the width of track 41 is gradually in-
creasing, and on the path from W41 to V41, the width of
track 41 is gradually decreasing, there is no doubt that
the track layout described above allows the moving nails
5 to quickly slide to the points W41 and W42, and pass
through these points under the inertia effect, whatever
the chin-guard 2 is shifted from the full face position to
the open face position or shifted from the open face po-
sition to the full face position, the above effect can be
achieved when the chin-guard 2 passes through the
points W41 and W42, namely the chin-guard 2 of the
present invention has greater stability; it should be noted
that the shrinking width and expanding width may be ap-
plied on the track 41 or/and track 42, the shrinking width
or expanding width may be a single formation, or consist
of a variety of formations.

[0039] In the presentinvention, the mounting plates 3
are provided with shrinkable grooves 12, arranged on
the both or single side thereof, and used to allow the
moving nails 5 to travel more smoothly and stably, where-
inthe width of a portion of the tracks 41, 42 may be slightly
smaller than the diameter of the portion of the journal of
the moving nails 5 in the track, namely the moving nails
5 and the portion of the tracks 41, 42 have an interference
fit, thus the moving nails 5 must prop open the two track
sidewalls A of each of the tracks 41, 42 by force to pass
through; it should be noted that the mounting plates 3
per se can be made of elastic materials, namely even
without the structure of shrinkable groove, the tracks 41,
41 can also have an interference fit with the moving nails
5, of course the elasticity of the tracks 41, 42 can be
greater with the structure of shrinkable groove, accord-
ingly the greater interference can be used to improve the
motion stability of the moving nails 5 for the tracks with
a shrinking or/and expanding width structure.

[0040] In the present invention the moving nails can
have a stepped journal structure, the so-called stepped
journal structure is to have different transverse sections
with jump changes in size at different positions along the
axis 05 of the moving nails 5, for example, if the main
body of the moving nail 5 is a cylinder, the moving nail 5
has at least two different shaft sections in diameter with
a stepped journal structure, obviously, the adoption of
the stepped journal structure can separate the chin-guard
2 and the holders 2a from the mounting plates 3 and the
helmet body 1 by an appropriate distance, this could pre-
vent the interference between the chin-guard 2 and the
helmet body 1 ( and the mounting plates 3) from happen-
ing while the chin-guard 2 travels in relation to the helmet
body 1, as well as reduce the contact area between the
chin-guard 2 and the mounting plates 3, so as to reduce
drag, Fig. 11 shows the moving nails 5 with stepped jour-
nal, obviously shaft shoulder of the moving nails 5 may
have a sliding fit with the track plane B, and the holders
2a is separated by the moving nails 5 from the helmet
body 1 and the mounting plates to a certain distance 31;
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it should be noted that the moving nails 5 may slide and/or
rotate in relation to the track sidewalls A, and the shaft
shoulder of the moving nails 5 may have a sliding fit (the
moving nails 5 do not rotate around its axis 05) or/and
rotating fit (the moving nails 5 rotate around its axis 05)
with the track plane B.

[0041] In the present invention separators 2b may be
arranged between the holders 2a of the chin-guard 2 and
the mounting plates 3, the separators 2b are moveably
connected to the track planes B of the tracks 41, 42 (in-
cluding sliding and rotating manners); obviously, as the
occurrence of the separators 2b, the main bodies of the
holders 2a are separated from the mounting plates 3 and
the helmet body 1 by a certain distance 62, thus this struc-
ture could prevent the interference between the chin-
guard 2 and the helmet body 1 ( and the mounting plates
3) from happening while the chin-guard 2 travels in rela-
tion to the helmet body 1, as well as reduce the contact
area between the chin-guard 2 and the mounting plates
3, so as to reduce drag; it should be noted that in the
present invention the structure of arranging the separa-
tors 2b between the holders 2a and the mounting plates
3includestwo types: thefirst one is to form the separators
2b as part of the holders 2a, namely they are molded in
one piece, as shown by Fig. 12; in the second type the
separators 2b are independent parts, configured in a an-
nular shape, and arranged between the holders 2a and
the mounting plates 3, as shown by Fig. 13, in this case
the separators 2b may be fixedly or moveably connected
to the holders 2a; In particular, the separators 2b may be
penetratedinto the tracks 41, 42 and have a sliding or/and
rotating fit with the track sidewalls A, as shown by Fig.
14; it should be noted that the separators 2b may be
fixedly connected with the moving nails, or they can be
simple formed in one piece. The separators 2b in the
present invention are provided with through holes,
through which the moving nails 5 are penetrated into the
tracks 41, 42; the moving nails 5 are provided with re-
cesses 5a, accordingly the helmet further comprises
clamping plates with recesses 8a, the recesses 5a of the
moving nails 5 are engaged with the recesses 8a of the
clamping plates, as shown by Fig. 2, 11, 12, 13 and 14,
to prevent the moving nails 5 from loosening; the present
invention further comprises covers 9, which are fixedly
connected to the holders by way of snap-in, or like ways,
in addition, the clamping plates 8 are enclosed between
the covers 9 and holders 2a.

[0042] The tracks 41, 42 of the present invention may
have a variety of configurations, described as follows:

1) The track 41 is configured in a closed loop annular
shape, as shown by Fig. 10, or in an open loop arc
track, as shown by Fig. 16, wherein the so-called
annular track refers to the track 41 on the mounting
patter 3, when being projected onto the median plane
S ofthe helmet body 1, the projection of the trajectory
S thereof on the median S is a ring; the so-called arc
track refers to the track 41 on the mounting pattern
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3, when being protected onto the median S of the
helmet body 1, the projection of the trajectory S
thereof on the median S is an arc; obviously, the
annular track pertains to the closed loop tracks, while
the arc track pertains to the open loop track; it should
be noted that, in order to shift the helmet from the
full face mode to the open face mode, the track42
should be configured in an open track, namely a non-
closed track, in this case the track 42 may be an
single grooved track ( not shown in the drawings),
or formed by several grooved tracks connected, as
shown by Fig. 10 and 16.

2) Thetrack 41 is configured in a closed loop elliptical
track, as shown by Fig .17, or an open loop elliptical
arc track, as shown by Fig. 18, wherein the so-called
elliptical track refers to the track 41 on the mounting
pattern 3, when being projected onto the median
plane S of the helmet body 1, the projection of the
trajectory S thereof on the median S is a ellipse; the
so-called elliptical arc track refers to the track 41 on
the mounting pattern 3, when being protected onto
the median S of the helmet body 1, the projection of
the trajectory S thereof onthe median Sis an elliptical
arc; it should be noted that, besides the ellipse and
elliptical arc described above, in a broad sense, the
track 41 can be configured in a variety of ellipse-like
shapes, which refer to the ellipse-like curves, of
which trajectory C has a ellipse-like curve projection
or even a multiple-segment ellipse-like curve, satis-
fying the harmonic curve equation or spline function
equation, on the median S of the helmet body 1, ob-
viously, the elliptical track pertains to the closed loop
track, while the elliptical arc pertains to the open loop
track; as aforementioned, in order to assure that the
chin-guard 2 can be shifted from the full face mode
to the open face mode, the track42 should be con-
figured in an open track, namely a non-closed track,
in this case the track 42 may be an single grooved
track as shown in Fig. 19, or a multiple-segment
grooved track consisting of several grooved tracks
connected, as shown by Fig. 17 and 18.

3) The track 41 may be divided into three portions,
including a climbing, a crossing and a falling track,
corresponding to the climbing, crossing and falling
motion of the chin-guard 2, it should be noted that,
even the track 41 is a single track, such as the an-
nular track shown in Fig. 10, the arc track shown in
Fig. 16, the elliptical track shown in Fig. 17 and the
elliptical arc track shown in Fig. 18, the division still
applies; corresponding to the different statuses of
the chin-guard 2 moving from the full face position
to the open face position: the climbing refers to the
process of the chin-guard 2 leaving from the position
at which the chin 2c of the chin-guard 2 clings to the
helmet body 1 to rise, meanwhile the portion of the
track 41 through which the moving nails 5 passes is
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the climbing track, in a similar way, the crossing re-
fers to the process of the chin-guard 2 passing
through the goggle 6 and facemask 7 (at that time
the facemask 7 is fully or partially opened), mean-
while the portion of the track 41 through which the
moving nails 5 passes is the crossing track, in a sim-
ilar way again, the falling refers to the process of the
chin 2c¢ of the chin-guard 2 moving to the storage
position and cling to the helmet body 1, meanwhile
the portion of the track 41 through which the moving
nails 5 passes is the falling track; obviously while the
chin-guard 2 is shifted from open face mode to full
face mode, the processes described above are in-
verse; it should be particularly noted that the climb-
ing, crossing and falling tracks of the track 41 can
be formed by different grooved tracks, for example
the climbing track may include the straight line or arc
tracks, while the crossing track and falling track may
include the arc or elliptical arc tracks, Fig. 20 and 21
shows the track 41 formed by three main grooved
tracks A41, B41, and C41 and several transitional
grooved tracks D41, wherein the tracks A41, B41
and C41 are corresponding to the climbing, crossing
and falling tracks respectively, meanwhile the track
41 may be a closed loop or an open loop track, as
shown by Fig. 20 and 21 respectively, in particular,
while the crossing and falling tracks are the arc or
elliptical arc tracks, they can be formed in a track
with single formation (a single track),such as the em-
bodimentshownin Fig. 20 and 21, inwhich the cross-
ing falling tracks are part of a single track.

4) The climbing track comprises a starting track 41
¢, which is the portion of the track 41 through which
the moving nails 5 travel from the full face position,
the starting track 41 c is used to cooperate with the
exit action of the chin-guard 2, including the process
to allow the goggle 6 and facemask 7 to have suffi-
cient time to complete the actions from unlocking,
bouncing, and topping, or in other words to allow the
goggle 6 and facemask 7 to be fully opened from
closed, while the moving nails 5 cooperating with the
track 41 are moving on the starting track 41 c, the
moving nails 5 cooperating with the track 42 stays
in the point M, almost not move or just slightly move;
it should be noted that the staring track 41 ¢ can be
separate or part of the climbing track, it can be a
single track or formed by several tracks connected;
in particular, the starting track 41 ¢ can be made in
a straight line or arc shape, providing convenience
for the layout, the starting track 41 ¢ shown in Fig.
22 is a straight line track, while the starting track 41
¢ shown in Fig. 22 is an arc track, preferably, the
center of the arc should be placed in the point M of
the track 42, and the radius of the arc should equal
to the axle distance of the two moving nails 5 of the
same holder 2a.
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5) The track 41 comprises a reciprocating track 41
d, which is a portion or all of the track 41 in which
the cooperating moving nails 5 move back and forth
while the chin-guard 2 is shifted from full face mode
to open face mode in a nonstop way, similarly, while
the chin-guard 2 is shifted from open face mode back
to full face mode in a nonstop way, there exists re-
ciprocating motion for the moving nails 5 in a portion
orall of the track 41; the reciprocating track 41 d may
be straight line track, its trajectory C is a straight line,
as shown by Fig. 25, the reciprocating track 41 d
may be a curved track, or its trajectory C is a curve,
as shown by Fig. 25; in particular, while the track 41
is divided into a climbing, a crossing and a falling
track, the tracks may be combined as a reciprocating
track 41 d, namely the track 41 is used as a pure
reciprocating track 41 d, meanwhile the starting po-
sition 41 a and the ending position 41 b may be over-
lapped (as shown by Fig. 24 and 25) or not (not
shown), Fig. 26 provides a status view of the moving
nails in different positions, while the chin-guard 2 is
raised from the full face position to the open face
position, wherein the track 41 is a reciprocating track
41 d of the straight line type, the Fig. 26(a) shows
the chin-guard 2 in full face mode, the Fig. 26(b)
shows the chin-guard 2 in the climbing state, the Fig.
26(c) shows the chin-guard 2 in the crossing state,
the Fig. 26(d) shows the chin-guard 2 in the falling
state, the Fig. 26(e) shows the chin-guard 2 in open
face mode, it is not difficult to find that there exists
reciprocating motion for the moving nails 5 in the
track 41; of course, the track 41 comprising a recip-
rocating track 41 d may be configured in a branched
structure, namely the climbing, crossing and falling
tracks are arranged in a branched shape, Fig. 27,
28, and 29 provide the schematic views of three typ-
ical branched structures, wherein the climbing track
and falling track shown in Fig. 27 are mainly the
straight line tracks, the climbing track and falling
track shown in Fig. 28 are mainly the arc tracks, and
the climbing track shown in Fig. 29 has a small length
of the starting track 41 d, it should be noted that the
branched track may has a variety of other configu-
rations, which are listed herein.

[0043] For the branched track comprising the recipro-
cating track 41 d, aroad switching apparatus can be used
to prevent the moving nails 5 from performing incorrect
operation on a fork in the track, the road switching appa-
ratus is arranged between the mounting pattern 3 and
the helmet body 1, comprising an elastic piece 13, which
is made from metal, plastic or composite materials; the
elastic piece 13 comprises a sinking structure 13a, a stop-
per 13b, and an elastic return structure 13c, as shown in
Fig. 29, for the two moving nails 5 of an assembly, when
the moving nail 5, which is away from the chin 2c, passes
through the elastic return structure 13c, as shown in Fig.
30b, pushed by the moving nail 5, the elastic piece 13
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drives the stopper 13b to sink, by a certain extent suffi-
cient to let the moving nail 5, which is close to the chin
2c, go through, and when the moving nail away from the
chin 2c moves to the sinking structure 13a, as shown in
Fig. 30a, the stopper 13b bounces depending on its own
elasticity or a spring, to prevent the moving nail 5 close
to the chin 2c from passing through; it should be noted
that screws, rivets or like fasteners can be used to firmly
fix the road switching apparatus on the helmet body 1 or
mounting patterns 3, but the best way should be to fix
the switching apparatus onto the helmet body 1 by way
of snap-in; Fig. 31a - 31 e are the schematic views of the
moving nails 5 in the different positions corresponding to
the different states of the chin-guard 2 while moving from
the full face position to the open face position, wherein
Fig.31 a shows the chin-guard 2 in the full face position,
and Fig. 31 b shows the chin-guard 2 in the climbing
position, Fig. 31 c shows the chin-guard 2 in the crossing
position, Fig. 31 d shows the chin-guard 2 in the falling
position, Fig. 31 d shows the chin-guard 2 in the open
face position, from above, it is found that there exists
reciprocating motion for the moving nails in the track 41.
[0044] It should be noted that the roles of the tracks
41, 42 are interchangeable, in other words the object of
the present invention can also be achieved while the
tracks 41, 42 are interchanged in terms of position, func-
tion, shape and formation, under the premise of that the
tracks 41, 42 respectively formed on the mounting pat-
terns 3 mounted on the two opposite sides of the helmet
body 1 must be interchanged completely.

[0045] The presentinvention discloses a safety helmet
with changeable chin-guard structure, which adopts a
structure scheme of using four moving nails 5 cooperat-
ing with the tracks 41, 42 on the mounting patterns 5,
wherein while the moving nails 5 moves with the chin-
guard 2, the tracks 41, 42 constrains the motion trajectory
of the moving nails 5, so as to realize the function of
changing the position of the chin-guard 2 in relation to
the helmet body 1 according to need, i.e. shift between
full face and open face modes, as well as to assure that
the chin-guard 2 clings to the helmet body 1 while in open
face mode; more importantly, in comparison with the ex-
isting art ES2329494T3, the present invention at least
has the following improvements: 1)there no sliding
groove structure exists on the chin-guard 2, the bending
modulus of the holders 2a is thus enhanced, and conse-
quently the rupture strength of the holders 2ais enhanced
effectively; 2) the potential problems associated with the
stress concentration are eliminated effectively by aban-
doning the sliding groove structure, and thus the strength
of the chin-guard 2 is enhanced as well; 3) the spacing
of two moving nails on a same holder 2a is constant, thus
the chin-guard 2 clings to the helmet body more firmly,
and moves more stably, in both full face or open face
modes.

[0046] Whiletheinvention has beendescribedinterms
of what are presently considered to be the most practical
and preferred embodiments, it is to be understood that
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the invention need not be limited to the disclosed em-
bodiments. On the contrary, itisintended to cover various
modifications and similar arrangements included within
the spirit and scope of the appended claims which are to
be accorded with the broadest interpretation so as to en-
compass all such modifications and similar structure.

Claims

1. A safety helmet with changeable chin-guard struc-
ture, comprising a helmet body, a chin-guard with
two holders, and two mounting plates arranged on
the two opposite sides of the helmet body, the mount-
ing plates and the helmet body being fixedly con-
nected, or formed in one piece, characterized in
that: each mounting plate is provided with two
grooved tracks, each which may be a single grooved
track or a multi-segment grooved track formed by
several grooved tracks connected; the helmet further
comprise four moving nails, wherein two moving
nails, one holder and one mounting plate form a as-
sembly and are arranged in a same side of the helmet
body; in a same assembly the two moving nails are
corresponding to the two tracks of the mounting plate
respectively, one end of each moving nail is pene-
trated into the respective track while the other end
is connected to the holder of the same assembly;
driven by the chin-guard via the holders, the moving
nails are movable along the corresponding tracks
respectively, and constrained by the moving nails
and tracks, the position of the chin-guard is change-
able.

2. The safety helmet with changeable chin-guard struc-
ture according to claim 1, characterized in that: the
tracks on the two mounting plates are symmetrically
arranged in relation to the median plane of the helmet
body.

3. Thesafety helmet with changeable chin-guard struc-
ture according to claim 1, characterized in that: the
spacing of the two moving nails in a same assembly
is constant.

4. The safety helmet with changeable chin-guard struc-
ture according to claim 1, characterized in that:
each of the tracks has two ultimate positions, includ-
ing a starting position and an ending position, and
for each track, the track plane of the portion of the
track to the starting position or/and end position is
gradually inclined.

5. The safety helmet with changeable chin-guard struc-
ture according to claim 4, characterized in that: the
ending position and starting position of one of the
two tracks of each mounting plate are completely or
partially overlapped.
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10

6.

10.

11.

12.

13.

14.

15.

16.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: the two sidewalls of at least one por-
tion of the tracks forms a gradually shrinking or/and
expanding track width.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: the mounting plates are provided
with shrinkable grooves.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: each of the moving nails has a
stepped journal structure, and the shoulder of the
stepped journal is movably connected to the track
plane.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: the safety helmet further comprises
a separator disposed between each holder and the
corresponding mounting plate; the separators are
moveably connected with the track planes of the
tracks.

The safety helmet with changeable chin-guard struc-
ture according to claim 9, characterized in that: the
separators and the moving nails are fixedly connect-
ed, or formed in one piece.

The safety helmet with changeable chin-guard struc-
ture according to claim 9, characterized in that: the
separators and the holders are formed in one piece.

The safety helmet with changeable chin-guard struc-
ture according to claim 11, characterized in that:
the separators are provided with through holes for
the moving nails 5 to go through.

The safety helmet with changeable chin-guard struc-
ture according to claim 12, characterized in that:
the moving nails are provided with recesses, en-
gaged with clamping plates.

The safety helmet with changeable chin-guard struc-
ture according to claim 13, characterized in that:
the safety helmet further comprises covers; the
clamping plates are enclosed between the covers
and holders.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: one of the two tracks on the same
mounting plate is configured in a closed loop annular
track or an open loop arc track.

The safety helmet with changeable chin-guard struc-
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ture according to any one of claims 1 - 5, charac-
terized in that: one of the two tracks on the same
mounting plate is configured in a closed loop elliptical
track or an open loop elliptical arc track.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: one of the two tracks on the same
mounting plate comprises a climbing, a crossing and
a falling track.

The safety helmet with changeable chin-guard struc-
ture according to claims 17, characterized in that:
the crossing track is an arc or an elliptical arc track.

The safety helmet with changeable chin-guard struc-
ture according to claims 17, characterized in that:
the falling track is an arc or an elliptical arc track.

The safety helmet with changeable chin-guard struc-
ture according to claims 17, characterized in that:
the climbing track is an arc or a straight line track.

The safety helmet with changeable chin-guard struc-
ture according to claims 17, characterized in that:
the climbing track comprises a starting track.

The safety helmet with changeable chin-guard struc-
ture according to claims 17, characterized in that:
the starting track is a straight or an arc track.

The safety helmet with changeable chin-guard struc-
ture according to any one of claims 1 - 5, charac-
terized in that: one of the two tracks on the same
mounting plate comprises a reciprocating track.

The safety helmet with changeable chin-guard struc-
ture according to claims 23, characterized in that:
the reciprocating track is a straight line track.

The safety helmet with changeable chin-guard struc-
ture according to claims 23, characterized in that:
the track comprising the reciprocating track is a
branched track.

The safety helmet with changeable chin-guard struc-
ture according to claims 25, characterized in that:
the safety helmet further comprises road switching
apparatuses arranged between the mounting plates
and the helmet body, each of the road switching ap-
paratuses comprises an elastic piece, comprising a
sinking structure, a stopper and an elastic return
structure.
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