
BREATHER  BACKGROUND [0001] The invention relates to a breather and in
particular to a lamp breather with a  waterproof air-permeable membrane.
[0002] Outdoor lamps as well as some types of indoor lamps are currently
provided  with seal rings between the lamp shell and glass or at other
connection positions so as to  guarantee the mechanical seal performance of
the whole lamps. However in case of a great  difference between the inner
and outer temperatures of the lamp, a great difference between  the
pressures inside and outside the lamp housing irresistibly exists, which
strictly challenges  the mechanical seal system of the lamp and brings
about a high risk of failure. By way of an  example, the difference between
the pressures inside and outside a working lamp will increase suddenly due
to an abrupt rain and a drop in temperature, thus leading to easy entry  of
water or dust into the lamp. To address the above problem, a waterproof
air-permeable  membrane is typically arranged on the lamps so as to permit
the passage of air while repelling  water or like liquid. For example,
expanded polytetrafluoroethylene (ePTFE) developed by  General Electric
Company in year 2008 can be used as a type of waterproof air-permeable
membrane. Such waterproof air-permeable membrane facilitates to balance the
pressures  inside and outside the lamp housing, and thereby effectively
protects the lamp against the  sudden change of the outside temperature of
the lamp. [0003] Generally, such device equipped with a waterproof
air-permeable membrane is  referred to as a breather. A problem is that,
the breather which is in partial communication  with the outer environment
can easily fails due to the environmental change. In the case  where rain
accumulates on the waterproof air-permeable membrane, the breather is
prevented  from keeping in communication with outside atmosphere and thus
out of work. SUMMARY  [0004] To solve the above problems, the inventor of
the present invention invents the  



following novel breather. [0005] The present invention provides a breather,
comprising a waterproof air-permeable membrane and a mounting device, the
mounting device having a rod with a  hollow structure and a head at one
side of the rod, the head comprising a bottom wall which  has a circular
bore in communication with the hollow portion of the rod and around which
sidewalls are formed, several through holes being formed in the sidewalls,
a fastening cover  cooperating with the head with a chamber formed
therebetween, wherein the waterproof  air-permeable membrane is mounted
inside the rod, and the through hoes, the chamber and  the circular bore
communicatively connect the inside and outside of the breather. [0006]
Thanks to the cooperating structure of the fastening cover and the head,
rain is  prevented from accumulating on the waterproof air-permeable
membrane of the breather  according to the embodiment of the present
invention, so as to guarantee the waterproof  air-permeable membrane in
communication with the outside and more effectively protect the  lamps
against the sudden change of the outside temperature the lamps. BRIEF
DESCRIPTION OF THE DRAWINGS [0007] The details and advantages of the
present invention will become more  apparent from the following drawings of
an exemplary embodiment according to present  invention. [0008] Fig. 1 is
an exploded view of a breather according to an embodiment of the  present
invention; [0009] Fig. 2 is a schematic view of the octagonal bolt of the
breather according to  the present invention; [0010] Fig. 3 is a schematic
view of the upper cover of the breather according to the  present
invention; [0011] Fig. 4 is a partial cutaway view of the breather
according to the present  invention; and 



[0012] Fig. 5 is cutaway view of the upper cover of the breather according
to the  invention after mounting onto the octagonal bolt. DETAILED
DESCRIPTION [0013] Fig. 1 is a schematic view illustrating the structure of
the breather 100  2 according to an embodiment of the present invention
suitable for a lamp or other device. The  breather comprises a waterproof
air-permeable membrane 3 and a mounting device for  mounting the waterproof
air-permeable membrane 3. [0014] The breather 100 comprises an octagonal
eye-bolt 2. The bolt 2 comprises a  hollow screw rod 20 provided with
threads on both the inner and outer walls, as well as an  octagonal head
210 with a circular bore 27 in the centre (see Fig. 2) for communication
with  the hollow portion of the screw rod. A nut 9 and a waterproof gasket
8 cooperate with the bolt  2 so as to secure the breather 100 onto a lamp
or other device. The waterproof air-permeable  membrane 3, the waterproof
gasket 4, the support 5, the gasket 6 and the internal screw rod 7  are to
be mounted inside the bolt rod 20. [0015] The bolt 2 secures the waterproof
gasket 4 inside the breather 100 by engaging  with the internal screw rod
7. The waterproof gasket 4 is provided with annular injection  channels 41
on the upper surface for injecting liquid glue; while the waterproof
air-permeable  membrane 3 is fixed onto the waterproof gasket 4, thereby
the waterproof air-permeable  membrane 3 and the waterproof gasket 4 are
secured to each other with the liquid glue. The  waterproof air-permeable
membrane 3 and the waterproof gasket 4 are arranged in the inner  hollow
space inside the screw bolt 20 with the support 5 beneath the waterproof
gasket 4. The  support 5 carries an annular projection 51 whose diameter is
slightly smaller than the inner  diameter of the waterproof gasket 4. The
annular projection 51 supports the waterproof  gasket 4 in order to prevent
the deformation caused by inward retraction of the waterproof  gasket 4.
Triangular ribs 52 are provided inside the annular projection 51 in such a
way that  



they project into the waterproof gasket 4. Such ribs 52 avoid the inward
deformation of the  waterproof air-permeable membrane 3 in the presence of
the difference between the inner and  outer pressures of the breather 100.
The inner screw rod 7 is mounted inside the bolt 2 so that  they are
secured to each other by means of the threads. The gasket 6 cooperates with
the inner  screw rod 7 to protect the support 5 against wear due to
excessive force applied by the inner  screw rod 7. [0016] The bolt 2 has an
octagonal head 210 cooperating with a fastening cover 1 in  order to create
an air path for the communication between the waterproof air-permeable
membrane 3 and the environment. As shown in Fig. 2, the octagonal head 210
has a 3 horizontal bottom wall 202 around whose border sidewalls 201 are
formed. Through holes 21  are formed in some of the sidewalls. The lower
borders of the through holes are arranged in  the same plane with the
horizontal bottom wall 202 or lower than the horizontal bottom wall  202.
Ribs 22 and 23 are arranged inside the sidewalls and correspond to the
through holes in  such a way that such ribs 22 and 23 lie immediately
opposite to the through holes 21 and  between the through holes 21 and the
circular bore 27 of the bottom wall. A channel 25 is  created between each
pair of ribs 22 and 23. A channel 26 is created between any two  adjacent
ribs 22. The circular bore 27 is surrounded by the ribs 22 but in
communication with  the environment via the channels 26 and the through
holes 21. [0017] As shown in Fig. 3, the fastening cover 1 is similar with
the octagonal head  210 in shape so as to be fitted to each other. The
cover has several fasteners 12 along the  border so as to cooperate with
the sidewalls of the octagonal head 210. A rib wall 11 is  arranged at
predetermined position inward of the fasteners 12, in a form of a close
loop so as  to cooperate with the channels 25 on the octagonal head 210.
When the fastening cover 1 is  mounted on the octagonal head 210, the rib
wall 11 is disposed in the channels 25 between  the ribs 22 and 23, while a
certain distance is interposed between the rib wall 11 and the  



bottom wall 202 of the octagonal head 210 (see Figs. 4 and 5) thereby an
air-retaining  circulation space is formed between the rib wall 11 and the
bottom wall 202. [0018] Thus after the fastening cover 1 is mounted onto
the octagonal head 210, the  waterproof air-permeable membrane 3
communicates with the environment via the circular  bore 27, the channels
26 and the through holes 21, effectively preventing the breather 100  from
damage due to the difference between the inner and outer pressures. In the
presence of  sudden water flow, because of the cooperating structure of the
fastening cover 1 and the  octagonal head 210, such water flow will not
directly act onto the waterproof air-permeable  membrane 3 which leads to
accumulating. When a small quantity of water flows into the head  210 via
the through holes 210, the water is blocked from moving on by the ribs 23
but  inertially flows along the baffles formed by the ribs 23 and the rib
wall 11, and finally flows  out from an adjacent through hole 21. If a
small quantity of water flows inside the head 210  via a channel 26, such
small quantity of water will flow out along the bottom wall 202 via
another channel 26 nearby because the bottom wall is arranged horizontally.
It has been 4 experimentally demonstrated that, thanks to the embodiment of
the present invention, almost  no water will flow toward the waterproof
air-permeable membrane 3 through the circular  bore 27 and thus attach onto
the membrane 3. [0019] As shown, due to the particular labyrinth type
structure of the fastening cover  1 and the octagonal head 210, the
waterproof air-permeable membrane 3 can on the one hand  be in good
communication with the environment, and on the other hand be protected
against  the water flow. [0020] In the above description, when the position
of one element relative to the other  illustrated in the drawings is
introduced, terms regarding spatial positions of "on", "above",  "under",
"below" and so on are used. It shall be understood that such terms on
spatial  positions are intended to cover different orientations in addition
to those disclosed in the  



drawings. For example, when the illustrated device is reversed, the element
described as  "below" the other element becomes "above" the other element
or feature. [0021] The foregoing description of the invention has been
presented by means of  preferred embodiment. However those skilled in the
art may make various variations and  alternations without departing from
the spirit and the scope of the present invention.  Therefore, the
protection scope of the present invention is delimited by the appended
claims  and the equivalent features. fi  5 WHAT IS CLAIMED IS: 1. A
breather, comprising a waterproof air-permeable membrane and a mounting
device, the mounting device having a rod with a hollow structure and a head
at one side  of the rod, the head comprising a bottom wall which has a
circular bore in  communication with the hollow structure of the rod and
around which sidewalls are  formed, several through holes being formed in
the sidewalls, a fastening cover  cooperating with the head with a chamber
formed therebetween, characterized in that the  waterproof air-permeable
membrane is mounted inside the rod, and the through hoes, the  chamber and
the circular bore communicatively connect the inside and outside of the
breather. 2. The breather according to claim 1, characterized in that the
lower borders of the  through holes in sidewalls of the head of said
mounting device are not higher than the  plane where the bottom wall of the
chamber locates. 3. The breather according to claim 1 or 2, characterized
in that ribs projecting into  the chamber are formed in at least one of the
bottom wall of the head of said mounting  device and the fastening cover.
4. The breather according to claim 3, characterized in that the ribs formed
in the  



bottom wall of said head are positioned between the through holes in the
sidewalls and  the circular bore of the bottom wall, and adjacent ribs are
spaced apart so as to create  channels passing the through holes and the
circular bore. 5. The breather according to claim 4, characterized in that
a pair of ribs is formed at  predetermined positions inside the chamber and
corresponds to each through hole,  thereby a channel is formed between each
pair of the ribs. 6. The breather according to claim 5, characterized in
that a rib wall is formed on the  fastening cover and disposed in the
channels between the ribs. 6 7. The breather according to claim 6,
characterized in that said mounting device is in  an eye-bolt structure and
an internal screw rod is disposed inside the bolt by means of  thread
engagement so that the waterproof air-permeable membrane is fixed between
the  bolt and the internal screw rod. 8. The breather according to claim 7,
characterized in that said waterproof air- permeable membrane is further
fixed onto a waterproof gasket which is provided with  injection channels
on the upper surface for injecting liquid glue so as to secure the
waterproof air-permeable membrane on the gasket. 9. The breather according
to claim 8, characterized in that a support is further  arranged between
said eye-bolt structure and the internal screw rod and positioned under
the waterproof gasket, said support comprises an annular projection whose
diameter is  slightly smaller than the inner diameter of the waterproof
gasket, and ribs projecting into  the waterproof gasket are provided inside
the annular projection. 10. The breather according to any one of claims
1-9, characterized in that said  breather is a lamp breather which further
comprises a nut, and the nut cooperates with the  eye-bolt structure so as
to secure the breather onto a lamp. 7 


