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(54) Abstract Title

Removable protective cover for a respirator filter

(67) A protective cover 40 for a respirator filter 10 comprises a screen 42 and means 46 to attach the screen 42
to the respirator filter 10. Attachment means preferably comprises a flexible skirt 46 which fits over the filter 10
and may further comprise two ridges, in between which the filter 10 can be clamped. The screen 42 is
preferably metal and may be one of brass, bronze, copper, aluminium or steel and preferably has a mesh size
of between 10 and 100. The cover preferably holds the screen in spaced relation from the filter at a distance of
between .25 to .75 cm. The frame 44 is preferably formed from a moulded, flexible thermoplastic material and
may be moulded into the edge of the screen 42. The cover protects the filter from sparks during welding

operations.

FIG.2

At [east one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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RESPIRATOR FILTER PROTECTIVE COVER

The present invention is directed to a protective spark cover for a respirator
filter. More particularly, the present invention is a cover to protect respirator filters from
damage due to sparks and the like such as are generated by metal working operations.

Respirators are commonly employed to filter air inhaled by a user under
hazardous breathing conditions such as in environments having noxious vapors or
particulates suspended in the air. Conventional respirators include a face mask which covers
the nose and mouth of the user. The mask has one or more inlet valves through which air is
drawn as the user inhales and an outlet valve through which air exits the mask as the user
exhales. One or more filters, either integral or detachable, are connected over the inlet valve
so as to form a filtered air channel between the ambient atmosphere and the interior air
passages of the face mask. Thus, as air is drawn into the face mask by the user, it passes
through the filter(s) thus cleansing the air and enhancing the safety of the user.

It is important that such respirators provide high efficiency both with respect
to filtering out a very high percentage of unwanted constituents (rejection efficiency) as well
as with respect to minimizing the pressure drop required to pull air through the respirators.
Typically, the high rejection efficiency is obtained by use of multiple layers of filter fabric.
[n order to minimize the pressure drop required to draw air through the filters, filtration
elements with large surface areas have evolved. Examples of such modern high-efficiency
filtration elements are included in U.S. Patent No. 5,732,695, issued to Metzger and U.S.
Patent No. Re. 35,062, issued to Brostrom et al., both of which are incorporated herein by
reference. Further, Fig. 1 herein depicts a typical modem respirator with two filter elements.

Thus, as a result of the need for efficient respirators, modern respirator filters typically
present large exposed surfaces of filter material.

One hazardous breathing situation in which respirators are used is in metal
working operations, such as welding, metal smelting or cutting metals, and in similar
situations in which sparks, molten metal splatter and similar ignition sources (generally
referred to herein as “sparks™) are generated. These sparks present a problem in the use of
modem respirators, in that the filter fabrics used in respirator filters typically will readily
melt or char when exposed to such sparks. Thus, use of respirators around metal welding,

smelting, cutting, and other activities producing sparks, can damage exposed filter elements
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by contact of such sparks with the filter material. Further, mechanical damage can
occur from airborne chips or particles, which may cut or tear the filter material. Such
damage produces voids in the filter material which results in loss of filter rejection
efficiency and in filter failure. In other words, the filter integrity is compromised
without the wearer knowing that the rejection efficiency is less than is expected.

Some prior art filters have included a layer of flame retardant fabric as the
outer layer of filter material. However, generally such flame retardant materials can
melt or char when exposed to sparks and thus do not provide effective protection from
sparks. Moreover, such materials to not protect the filter from mechanical damage
caused by metal chips or other particles. Therefore, there is a need to provide
protection of such filter elements from damage due to flying sparks, chips and the like.
Moreover, it is crucial that while providing protection for such filter elements, that the
primary function of the elements, to efficiently provide filtered air to the users, not be
impaired by whatever protective device is applied to the filter. Further, it is desirable
for cost reasons that such a protective spark cover is removable from the filter and
reusable.

The invention is defined in the appended claims.

According to a broad aspect of the invention there is provided a respirator filter
protective spark cover comprised of a protective screen effective to suppress welding
sparks and the like, which screen is fitted to a flexible frame. The frame is attached to
the edge of the screen and configured to conform to and grasp an edge of the filter in a
removable fashion, thus holding the screen over the exposed surface of the filter.
Preferably the frame holds the screen a small distance away from the surface of the
filter, so as to dissipate heat from the sparks without transmitting the heat to the surface
of the filter.

In one embodiment, the protective spark cover has a flexible frame, preferably
a flexible plastic or rubber material, which frame fits closely to an outer rigid ring on a
common type of respirator filter.

In another embodiment, the protective spark cover is provided with extended
tabs or the like to grasp the soft edges of another common type of respirator filter. The
present invention also encompasses a protective spark cover made integral with a
respirator filter.

It is therefore an advantage of this invention to provide a protective spark cover
for respirator filters to prevent damage from flying sparks and the like.

It is a related advantage of this invention to provide a protective spark cover for



10

15

20

25

30

3

respirator filters which does not impede air flow in normal use of the filter.

In one aspect, it is an advantage of this invention to provide a protective spark
cover for respirator filters which is removable and reusable.

It is a further advantage of this invention to provide a filter spark cover which
is durable in use and easy to manoeuvre on and off the filter with a minimum of
handling by the user.

There now follows a description of preferred embodiments of the invention, by
way of non-limiting example, with reference being made to the accompanying drawings
in which:

Fig. 1 is partially exploded perspective view of a respirator utilizing two filters,
with one filter removed for clarity. A portion of one filter element is cut away,
showing internal supports of the filter.

Fig. 2 is an exploded bottom perspective view of a filter and a protective spark
cover of the present invention.

Fig. 3 is a top view of a protective spark cover.

Fig. 4 is a section view of a protective spark cover taken along section line 44
shown in Fig. 3

Fig. 5 is a close up detailed partial sectional view of the edge of a protective
spark cover, shown with a portion of a filter in place.

Fig. 6 is a sectional view of a protective spark cover with a filter in place.

Fig. 7 is a partial sectional view of an alternative embodiment of a protective
spark cover.

For general orientation Fig. 1 shows two filters 10 in conjunction with a
conventional respirator 12. Conventional respirators typically include a face mask 14
which is held to a user’s face by resilient straps 16 attached to mask 14. Such masks
generally include an exhalation port 22 and one or more inhalation ports 24. In use the
inhalation ports 24 are covered by the filter 10 and air is directed through the filters by
use of a series of one-way valves 28. When the user inhales, valves 28 on the inlet
ports open, allowing air to be pulled through the filter 10 into the interior of the
respirator 12. Conversely, when the user exhales air is exhausted through exhalation
port 22 through its associated exhalation valve (not shown). Such conventional
respirators typically include one or two filters, which filters are located so as to enhance

the breathing of the respirator user. The filters typically are
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configured as flat disk shapes held close to the mask 14 so as to minimize interference with
other safety devices, such as face shields and the like (not shown). Conventional filter 10
typically includes a front filter element 32 and may include a rear filter element 34 which
filter elements provide means to filter out particulate from the air. Typically such filter
elements are mounted on a rigid frame 36 which frame may provide an exposed rigid outer
band 38 around the periphery of the filter 10. Such filters 10 generally are removable from
the face mask, although disposable respirators with non-removable filter elements are also
available. Fig. 1 shows a removable filter 10 which typically would attach to the inlet port
24 of the conventional respirator using an attachment port 39.

Referring to Figs. 2 and 3, the present invention protective spark cover 40 for
attaching to and for protecting a filter 10 typically includes a screen 42 in the general shape
of the filter 10 and a frame 44 attached to the edge of the screen 42 and in the general shape
of the outer edge of the filter 10. Fig. 2 shows the frame forming a skirt 46 extending
perpendicular to the surface of the screen 42. In a preferred embodiment, this skirt 46
flexibly fits over the edge of the filter 10, allowing the protective spark cover 40 to be
removably affixed to the filter 10.

Fig. 4 shows the sectional profile of a preferred embodiment of the protective
spark cover 40. Fig. 4 shows one preferred embodiment wherein the screen 42 is molded into
the frame 44. As oriented in Fig. 4, the top of the protective spark cover 40 faces outwardly
away from filtration device 10. Rearward of the screen, i.e., down in Fig. 4, preferably
extends a skirt 46 into which skirt 46 a channel 48 is formed by a pair of ridges, a first inner
ridge 50 and a second inner ridge 52. As may readily be seen in Fig. 6, the channel 48
provides a recess into which the outer band 38 of a filter 10 may fit, held in place between
ridges 50 and 52. Further, inner ridge 50 holds the filter 10 a distance from screen 42.

The protective spark cover of the present invention is suitable for use with a
variety of filters. The filter depicted in Fig. 1 has a hard formed outer band 38 formed around
the periphery of the filter 10. This band 38 provides a means for a user to easily grasp the
filter for changing filters 10 on the mask 12. The ridge 38 also provides a convenient mating
surface for the present invention protective spark cover, in that, the ridges 50 and 52 of the
frame 44 can readily be fit to a rigid structure such as band 38. However, filters similar to
the one shown in Fig. 1 are also available which have an internal structure similar to frame

36, but do not utilize an outer band 38. Thus, one embodiment of the present invention
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includes an extended skirt 46 configured to grasp the relatively soft outer edge of a filter 10,
without an outer band 38. One preferred way of addressing attachment to filters without an
outer band is by use of extended tabs 54 as shown in Fig. 7. In this embodiment, preferably
three or more tabs 54 positioned around the skirt 46 serve to grasp the edge of a filter 10.
Like the protective spark cover frame 44, the skirt 46, ridges 50 and 52 and tabs 54
advantageously are flexible, so that the skirt may be flexed onto and off of the filter 10.

Screen 42 may be constructed of generally any heat resistant materials suitable
for forming a screen or open grid structure such as various kinds of metal wire, and ceramics.
Precise material selection will depend on a number of factors including projected number of
uses of the protective spark cover, environmental conditions anticipated, flexibility of the
material involved, and durability. For example, a preferred screen is made from brass wire
which provides a durable, corrosion resistant material, resistant to burn through from sparks.
Similarly, aluminum, steel, bronze and copper wire mesh provide desirable screen properties.
Steel wire might be suitable in applications where a limited number of uses or non-corrosive
environments are anticipated. For example, if the protective spark cover is sold as part of a
disposable respirator unit, steel wire or steel wire coated with a protective barrier to retard
rust would be an acceptable alternative. Further, various modern ceramic substances, heat
resistant fibers and the like would provide suitable screen materials in various applications.

Selection of the screen material also depends upon the grid size involved and
the size of the wires making the grid. Generally stated, the openings in the screen should be
sufficiently small to prevent anticipated sparks from passing the screen while maintaining
a sufficiently open mesh so as to allow free passage of air through the screen to the filter
element. Screen width from 10 to 100 mesh grids (10 to 100 wires per inch) generally are
suitable, depending upon the wire size selected. Similarly, wire size can vary from about
.008 to .020 inches. For manufacturing reasons, a standard mesh and wire size is preferred,
such as 40 mesh brass with .010 diameter wires.

The material of frame 44 preferably is a flexible material which is easily
molded such as rubber, flexible plastics and the like. A flexible thermoplastic elastomer,
such as a mixture of polyester and styrene has been found to be effective. The flexibility is
advantageous because it allows the respirator user to grasp the edge of the spark cover and,
by flexing the frame, remove the protective spark cover 40 from the filter 10. Conversely,

in applying the protective spark cover to a filter 10, the user need only push the protective
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spark cover 40 onto the filter 10 and the flexible nature of the skirt 46 of the spark cover
frame 44 allows the ridge 52 to flex over the filter 10 and snap in place, thereby grasping the
filter 10 in the channel 48 of the skirt 46. It is noted that the spark cover frame 44 could also
be configured as a series of hooks, loops, or similar devices with which to attach, the spark
cover 40 to the filter 10. Alternatively, a frameless spark cover may be made such as where
the screen 42 is bent at its edges to form a simple skirt with which to grasp the edge of a filter
10. Moreover, the frame 44 alternatively could have threaded attachments or the like to
engage similar structures found on some respirators. For example, some commercial
respirators use frameless filters which are held between threaded rings (not shown). The
present invention protective spark cover may advantageously include threads to mate with
the threaded ring of such a frameless filter.

It is preferred in the present invention that the screen 42 is held away from the
filter material a sufficient distance so that sparks contacting the screen 42 and, thereby
heating the screen 42, will not project heat into the filter element 32. Advantageously then,
inner ridge 50 of skirt 46 is configured to provide a spacing between the filter element 32 and
the screen 42. The precise spacing is not critical, but an air gap of 0.1 to 0.3 inches has been
found to be effective.

In reference to Fig. 1, it is noted that the filters 10 mounted in place on a
conventional respirator 12 are generally oriented to have the front element 32 of the filter 10
face away from the user. This front element 32 of the filter 10 is the portion of the filter 10
which faces towards the work and, thus, is most exposed to sparks. Therefore, in the
preferred embodiment the protective spark cover 40 is configured to fit only over the front
element 32 of filter 10 because the rear element 34 is less exposed to potential damage from
sparks. However, it is contemplated and within the scope of the present invention for a
protective spark cover to include portions of screen which extend around to the rear element
34 of the filter 10 in certain applications.

For ease of manufacture and durability of the finished protective spark cover,
screen 42 is preferably molded into cover frame 44. One preferred method of molding the
screen 42 into the cover frame 44 is to first precut the screen in the desired configuration,
place the precut screen 42 into a molding jig and mold frame 44 onto the screen 42. Figs. 3
and 5 show molding tabs 56 and indentations 58 typical of processes using fixtures to mold

components together. Other conventional methods suitable for affixing the edge of the
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screen 42 to a cover frame 44 such as gluing, remelting the edge of the cover onto the screen
42, rivets, screws, and weaving portions of screen together to form a frame are also
acceptable alternatives to fabrication of the present invention. It is noted that an airtight seal
is not necessary between the screen 42 and the cover frame 44 nor is an airtight seal
necessary for the fit between frame 44 and the filter 10. Rather, the fit between these items
should be designed to generally preclude admission of sparks past the screen and onto the
filter element 32 itself.

With the preferred embodiments and particular applications of this invention
shown and described, it is apparent to those skilled in the art that numerous modifications and
applications of this invention are possible without departing from the concepts discussed
herein. For example while the filter and protective spark cover shown in the figures are
generally circular or disc shaped configuration, filtration devices may be generally any shape
suitable for providing a surface through which air may pass. Similarly, although the above
discussion entails protection of filters for use in filtering dust, the protective spark cover is
also useful to protect other types of filter media, such as exposed surfaces of chemical filters.

From the foregoing, it will be seen that this invention is well adopted to attain
all of the ends and agvantages Set forth, along with other advantages which are obvious or are
inherent to the invention.

It is contemplated by and within the scope of the claims that certain features,
combinations, and sub-combinations are of utility and may be employed without reference
to other features and sub-combinations.

Since many possible embodiments may be made of the invention without
departing from its scope, the matters set forth in this application are to be interpreted as

illustrative and not in a limiting sense.
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1. A protective cover to protect a respirator filter from damage by use in
welding and machining operations comprising: a flexible frame having a front face and a rear
face and defining an open space, said rear face configured to flexibly conform to and
removably grasp the filter; a screen with a grid surface and an edge, said edge fixedly
attached to said front face of said frame and said grid surface extending over the open space
defined by said frame, said screen having a mesh size which prevents passage of sparks
through said screen and which has a mesh size which allows free passage of air for operation

of the respirator.

2. The protective cover as claimed in claim 1, wherein said screen is a metal

wire with from a 10 to a 100 mesh grid pattern.

3. The protective cover as claimed in claim 2, wherein said screen is a flexible

corrosion-resistant metal.

4. The protective cover as claimed in claim 2, wherein said screen is a metal

selected from the group of brass, bronze, copper, aluminum and steel.

5. The protective cover as claimed in claim 1, wherein said frame is molded

into said edge of said screen.

6. The protective cover as claimed in claim 1, wherein said frame is further

configured to hold said screen in a spaced relation of from 0.1 to 0.3 inches from the filter.

7. The protective cover as claimed in claim 1, wherein the frame is a molded

from a flexible thermoplastic material.
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8. A protective cover to protect the surface of a filter for a respirator from
damage during use in welding and machining operations, which filter has an outer edge,
comprising: a metal screen with a surface and an outer edge, said edge affixed to a flexible
frame, said screen having a mesh size which is effective to prevent passage of sparks and
effective to allow passage of air for operation of the respirator; said frame forming a skirt
extending from said edge in a direction generally perpendicular to said surface of said screen,
said skirt comprising a first ridge and a second ridge, said ridges arranged so that the edge
of the filter may be captured between said ridges, thereby removably affixing said frame and

screen to said filter.

9. The protective cover as claimed in claim 8, wherein said filter is disk-

shaped and said metal screen is disk-shaped, with said outer edge being generally circular.

10. The protective cover as claimed in claim 8, wherein said screen is a metal

wire with from a 10 to a 100 mesh grid pattern.

11. The protective cover as claimed in claim 9, wherein said screen is a

flexible corrosion-resistant metal.

12. The protective cover as claimed in claim 9, wherein said screen is a metal

selected from the group of brass, bronze, copper, aluminum and steel.

13. The protective cover as claimed in claim 8, wherein said frame is molded

into said edge of said screen.

14. The protective cover as claimed in claim 9, wherein said frame is further

configured to hold said screen in a spaced relation of from 0.1 to 0.3 inches from the filter.

15. The protective cover as claimed in claim 8, wherein the frame is molded

from a flexible thermoplastic material.
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16. A protective spark cover for protecting the surface of a respirator filter
from damage by sparks from welding and machining operations comprising: screen means
to shield the surface of the filter from sparks while allowing frec passage of air; attachment

means to attach said screen to the filter.

17. The protective spark cover as claimed in claim 15, wherein said screen

means is a metal wire mesh with from a 10 to a 100 mesh grid pattern.

18. The protective spark cover as claimed in claim 16, wherein said screen

means is a flexible corrosion-resistant metal.

19. The protective spark cover as claimed in claim 16, wherein said screen

means is a metal selected from the group of brass, bronze, copper, and steel.

20. The protective spark cover as claimed in claim 15, wherein said
attachment means is configured to hold said screen in a spaced relation of from 0.1 to 0.3

inches from the filter device.

21. A protective cover generally as herein described, with reference

to or as illustrated in the accompanying drawings.
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