SPECIFICATION

Dréger Safety AG & Co. KGaA, Revalstral3e 1, 23560 L uibeck, DE

PULLING ELEMENT FOR PULLING OUT A CLOSING ELEMENT OF A FILTER OF A
FILTER ESCAPE DEVICE, FILTER ESCAPE DEVICES, SYSTEM OF FILTER ESCAPE
DEVICESAND METHOD FOR MOUNTING A SYSTEM OF FILTER ESCAPE DEVICES

The present invention pertains to a pulling element for pulling a closing element out of afilter of an
escape filter device, an escape filter device, having ahood and afilter integrated into the hood, an
escape filter device system having an escape filter device and a device shell aswell as a method for

mounting an escape filter device system.

Escape filter devices, such as fire escape hoods, are respirators dependent on circulating air that are
used especially for self-rescuing against such toxic gases as, for example, against carbon monoxide.
|.e., escape filter devices are used, for example, for the escape of persons from burning buildings.

In this connection, escape filter devices, such as fire escape hoods, can beinstalled in buildings, so-
called stationary escape filter devices, or they are carried along by firefighters for evacuating
persons, so-called carry-along escape filter devices. Unlike compressed-air-operated respirators, an
escape filter device does not, however, protect against oxygen deficiency in the ambient air.

Stationary escape filter devices have ahood and afilter integrated into the hood. A catalytic filter is
used for the protective action against carbon monoxide (CO). To ensure that the filter of an escape
filter deviceis usable, thisfilter must be protected before the mission against atmospheric oxygen

and mechanical stresses before its intended use.

The reason for a vacuum-tight closing of the filter isHopcalite. Thischemical catalyst essentialy
provides for the filter performance. At room temperature, Hopcalite catal yzes the oxidation of toxic

carbon monoxide with oxygen into comparatively harmless carbon dioxide. Since Hopcalite reacts
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in conjunction with air, the filter must, in order to maintain its separation performance, be closed in
an airtight manner. Almost all manufacturers of escape filter devices solve the problem to the effect
that they weld the entire escape filter device or the complete escape hood in a vacuum-tight manner
in abarrier layer bag, usually an aluminum barrier layer bag. After the barrier layer bag was
removed from a hard or soft device shell, the barrier layer bag must be torn open manually by hand,

usually at a predetermined marking.

Asan dternativeto barrier layer bags, it is possible to directly close only thefilter, i.e., the filter
inlet side and thefilter outlet side, each by means of a closing system, especialy a plug and thus to
make awelding superfluous. If these closing systems are removed, the filter is activated and a
chemical processis started in the Hopcalite, which cannot be stopped. An unintentional activation
of the filter must be avoided here. In such escape filter devices, the closing systems, especialy the
filter plugs, are manually pulled from the filter inlet side and filter outlet side by means of afabric
strap or two fabric straps. The drawback in this case is that the user of such an escape filter device
must know where and how he must grasp and pull the at least one fabric strap. If the user does not
know what the ruleis, valuable time can be lost in the case of use, for example, in the case of fire.
The user would have to first read instructions and explanations in order to use the escape filter
device correctly. If theinstructions and explanations are in alanguage that the user does not know,

it may happen that the user cannot use the escape filter device at all.

Both means for accomplishing the prior-art escape filter devices require the manual intervention of

the user and are consequently susceptible to an inappropriate use.

Therefore, the object of the present invention isto at least partially eliminate the above-described
drawbacks in escape filter devices, such as escape hoods. In particular, the object of the present
invention isto ensure in asimple and cost-effective manner that escape filter devices are
automatically correctly usablein their use. In particular, a 100% activation of the filter shall take

place automatically during the intended use of the escape filter device.



The above object is accomplished by a pulling e ement according to the present invention with the
features of claim 1, by an escape filter device according to the present invention with the features of
claim 8, by an escape filter device system according to the present invention with the features of
clam 10, aswell as by a method for mounting an escape filter device system according to the
present invention with the features of claim 17. Further features and detail s of the present invention
appear from the subclaims, the description and the drawings. In this case, features and details that
are described in connection with the pulling element according to the present invention obviously
also apply in connection with the escape filter device according to the present invention, with the
escape filter device system according to the present invention and with the method according to the
present invention and vice versa, so that reference is or can aways be made mutually with regard to
the disclosure on the individual aspects of the present invention.

According to afirst aspect of the present invention, the object is accomplished by a pulling element
for pulling a closing element out of afilter of an escape filter device, which is arranged in a device
shell in aresting position with aresting distance to the device shell, wherein the escape filter device
can be moved into aremoval position with an increased remova distance to the resting distance in
relation to the device shell. In this case, the pulling element is characterized in that it has afirst
fastening section for fastening the pulling element to the closing element and a second fastening
section for fastening on an inner side of the device shell, wherein the two fastening sections have a

fastening distance to one another, which is smaller than or equal to the removal distance.

An automatic pulling of aclosing element, such as a plug, out of afilter of an escapefilter device
and thus an activation of the filter of the escape filter device is possible due to a pulling element of
such adesign. I.e., dueto pulling elements of such adesign, it can be ensured in a simple and cost-
effective manner that escape filter devices, which are arranged in a device shell, are automatically
correctly usable in their use. The pulling elements make possible it that when the device shell, in
which an escape filter deviceis arranged, is opened, afirst closing element of the filter of the escape
filter deviceis pulled out of the filter, and that, when the escape filter device is removed from the
device shell, a second closing element is pulled out of the filter of the escape filter device. A first
pulling element has afirst fastening section for fastening the pulling element to afirst closing



element and a second fastening section for fastening to afirst point on an inner side of the device
shell, especially adevice shell bottom side. Thefirst closing element of afilter can be connected to
the device shell, especially to a device shell bottom side, via the two fastening sections of the first
pulling element. If the escapefilter device isin aresting position with aresting distance to the
inner side of the device shell in the device shell, then the two fastening sections of the first pulling
element have afirst fastening distance to one another. Thisfirst fastening distance is smaller than
or equal to the remova distance that the escape filter device takes up in relation to the device shell
inaremoval position. The same applies to the second pulling element. Also, this [second pulling
element] has afirst fastening section for fastening the second pulling element to a second closing
element of the filter and a second fastening section for fastening to a second point on the inner side
of the device shell.

I.e., asecond pulling element may be designed in such away and be arranged in adevice shell in
such away that this [pulling element] is tensioned when the device shell is opened and pulls the
second closing element connected to it out of thefilter. A first pulling element can be designed and
be arranged within the device shell in such away that this [pulling element] pullsthefirst closing

element out of the filter when the escape filter device is removed from the device shell.

A closing element in the sense of the present invention is designed in such away that it can seal a
filter inlet side of thefilter or afilter outlet side of afilter of an escapefilter device in agas-tight
manner. A closing element is preferably designed as aplug, in particular as arubber plug. If
closing elements are arranged on the filter inlet side and on the filter outlet side of afilter, thefilter,
especially the Hopcalite arranged in the filter, cannot be activated, so that a chemical process cannot
be started. Aslong as an escape filter deviceis arranged in aresting position in adevice shell and
the device shell is closed, the closing elements of the filter cannot be pulled by the pulling e ements
out of thefilter. Only when the device shell is opened or when the escape filter device is removed
from the device shell are the pulling elements tensioned, so that an opening forceis exerted viathe
pulling elements on the closing elements and consequently the closing elements can be pulled out of
thefilter.



A device shell in the sense of the present invention can be designed as soft or hard. Further, a
device shell in the sense of the present invention may be closed and opened. In the closed state, the
device shell encloses the escape filter device and hence protects same especially against mechanical
stresses and other environmenta effects. Opened state means that the device shell can be opened in
such away that the escape filter device can be removed from the device shell in a simple manner.
The device shell can be opened extensively, so that the escape filter device does not get caught in an
opening gap. A soft device shell may be, for example, afabric pocket or arubber pocket. A fabric
pocket may be closed and opened, for example, with azipper closure. A zipper closure or snap
closures are also conceivable in case of arubber pocket. A hard device shell can be made of metal
or hard plastic, for example, and be opened and closed similar to a suitcase or alunch box. The

device shell may have a one-component or multi-component, especially two-component design.

A pulling element according to the present invention is especially designed in such away that it is
inflexiblein its length. Asaresult, it is ensured that when the pulling e ement is tensioned or when
atensile force is exerted on the pulling element, this[element] remains unchanged in itslength. A
fastening section may a so be designed by a knot [“Konten” is an obvious typo for “Knoten” —
Tr.Ed.] a the ends of the pulling element.

A pulling element may be designed asinflexible. For example, a pulling element may be designed
asarod. Thus, afirst fastening section of the pulling element having an inflexible design may be
fastened to a closing element and a second fastening section may be fastened to the inner side of the
device shell. To ensure that the pulling element having an inflexible design does not break, for
example, the first fastening section of the inflexible pulling e ement can be arranged on a closing
element by means of ajoint. The second fastening section of the pulling e ement with an inflexible
design can be fastened, especially clamped, hinged or locked on the inner side of the device shell.
Preferably, the inflexible pulling element is designed in such away that the second fastening section
of the pulling element is automatically fastened on the inner side of the device shell during the
closing of the device shell. For this, theinflexible pulling element, especialy the second fastening

section, can be guided on the inner side of the device shell, for example, in aguide meansor in a



groove, until this [second fastening section] is automatically fastened, and especially locked, in a

fastening position on the inner side of the device shell.

Asan dternative thereto, a pulling element that [“dass’ on |. 26, p. 6 should be “das’ — Tr.Ed.] is
designed asflexible is preferred. Fexiblein the sense of the present invention here means that the
pulling element can be, for example, bent, rotated and/or stretched. The pulling element is not
flexible in its linear extension, however. Thus, apulling element having aflexible design may be
made of fabric, but also plastic or wire. A pulling element having a flexible design may especially
be simply arranged within the device shell, when the escape filter device has taken up its resting
position and the device shell isclosed. A pulling element having a flexible design makes possible a
simple fastening of the first fastening section to a closing element of afilter and of the second
fastening section on the inner side of the device shell. Thus, a pulling element having aflexible
design, which has afirst barb as afirst fastening section and a second barb as a second fastening
section, can be simply arranged on a pulling element fastening device of aclosing element or on a
pulling element holding device on the inner side of the device shell in such away that the two
fastening sections, after their fastening to one another, take up a defined fastening distance, which is
smaller than or equal to aremoval distance. Asaresult, it isensured that the closing elements are
not pulled out of the filter by the pulling elements in the resting position of the escape filter device
and with the device shell closed.

The fastening sections of a pulling element may be designed in various ways. For example, afirst
fastening section may be formed by a knot in the pulling element. 1.e., in asimple embodiment of a
pulling element, afirst end of the pulling element, preferably of a pulling strap, can be fastened to a
closing element, especialy to a pulling e ement fastening device of a closing element, by means of

aknotting.

However, provisions may preferably be made in a pulling element for the first and/or the second
fastening section to be designed as a snap-in element. A fastening section designed as a snap-in
element may be, for example, a snap hook, a snap-in projection or even a snap fastener. A first

fastening section having such a design may be fixed to a closing e ement in a simple manner, when



the device shell is opened. The fastening of the second fastening section on the inner side of the
device shell ismore difficult. Thus, during the closing of the device shell, the end of the pulling
element not fastened to the closing element can be pulled out of the barely opened slot between a
device shell bottom side and a device shell top side and thereby the second fastening section of the
pulling element can be locked on the inner side of the device shell, especially to a pulling e ement
holding device on the inner side of the device shell. If the pulling element is designed as an
inflexible pulling element, the locking can take place automatically during the closing of the device
shell. For example, the second fastening section of a pulling element can be guided in aguide or a
groove on the inner side of the device shell until the second fastening section designed as a snap-in
element locks on the inner side of the device shell. After the fastening of the two fastening sections
of apulling element, the fastening distance is defined and a closing element is coupled with the
inner side of the device shell. If the device shell is opened and the escape filter deviceis removed
from the device shell, the closing elements are removed from the filter by means of the pulling
elements, as soon as the removal distance of the escape filter deviceto the inner side is greater than

the fastening distance.

According to a preferred variant of the present invention, provisions may be made in a pulling
element for the first and/or the second fastening section to be designed as flexible barbs. In such a
pulling element, the pulling element fastening devices on the closing elements or the pulling
element holding devices on the inner side of the device shell are preferably designed in such away
that these each have an opening for guiding through the pulling element. In particular, the pulling
element fastening devices or the pulling element holding devices are designed as alocking funnel.
A pulling element, in which the fastening el ements are designed as flexible barbs, can be fastened in
a simple manner to the pulling element fastening devices or the pulling e ement holding devices.
Thus, for example, afirst side of the pulling element, to which afirst barb is assigned, can be pulled
through alocking funnel on the closing element of afilter until the first barb, after pulling through
the locking funnel, locks behind this. The second end of the pulling element can be pulled through
the locking funnel on the inner side of the device shell until, after pulling through the second barb
through the locking funnel, this [barb] locks behind the locking funnel. By locking the two barbs of
the pulling element at the respective locking funnels on a closing element and on the inner side of



the device shell, it is ensured that the barbs are arranged with a specific fastening distance to one
another. The mounting of the pulling element can be carried out when an escape filter devicein the
resting position is arranged within the device shell. If the device shell is subsequently opened, then
the pulling element is tensioned between the two locking funnels and, when aremoval distanceis
reached between the device shell and a closing element of the filter, the corresponding closing

element is pulled or torn out of thefilter.

A pulling element of such adesign especially makes possible the locking of the second fastening
element, i.e., of the second barb, on theinner side of the device shell, when this[device shell] is
already almost closed. By pulling at the second end of the pulling e ement, the second barb can be
pulled through alocking funnel on the inner side of the device shell and consequently the fastening
distance between the two fastening elements of the pulling element can be set. The free end of the
pulling element can either be inserted into the interior of the device shell or cut off after guiding the
second barb through the locking funnel on the inner side of the device shell before the device shell
isclosed entirely.

Further, a pulling element, which has a stopping element between the first and the second fastening
sections, is preferred. The stopping element makes it possible to limit the pulling of the pulling
strap through the opening of a pulling element holding device, especialy of alocking funnel, on the
inner side of the device shell. The path of the pulling element, and especially of the pulling strap, in
the locking funnel is limited by the stopping element at the pulling elements/pulling strap. Asa
result, it is ensured that the closing element is fastened to the [“an dem das’ on . 31, p. 9 should just
be “an dem” — Tr.Ed.] first fastening element of the pulling e ement, while the fastening of the
second fastening element on the inner side of the device shell cannot be pulled out of thefilter. The
stopping element is used, so to speak, as a mounting stop for mounting the pulling element on the
pulling element holding device on the inner side of the device shell.

The pulling strap can be pulled “at the long end” until the stopping of the stopping element at the
pulling element holding device on the inner side of the device shell. If the stopping element stops at
the pulling element holding device, the pulling strap cannot be pulled further. Asaresult, itis



ensured that the second fastening element of the pulling strap, herein the form of aflexible barb,
was pulled through the opening of the pulling element holding device, especialy the locking funnel,
and islocked on the inner side of the device shell. After that, the barb at the pulling strap facing the
locking funnel on theinner side of the device shell has reached itsfina position. From thistime on,
the function of the pulling strap is activated and aremoval of the escape filter device is no longer
possible without activating the filter, i.e., without aremoval of the closing elements from the filter

inlet side and the filter outlet side.

According to a preferred variant of the present invention, provisions may be made in a pulling
element for the pulling element to have a mounting control element and/or a gripping e ement at
one end of the pulling element. The mounting control element is preferably arranged at the second
end or in the vicinity of the second end of the pulling element. Thefirst end of the pulling element
can be fastened to the closing element. The mounting control element is used to indicate the
fastening of the second fastening element on the inner side of the device shell outside of the device
shell. I.e., the pulling element and the mounting control element are designed and coordinated with
the size of the device shell in such away that the mounting control element is guided at awindow in
the device shell or out of the device shell, when the second fastening el ement is fastened in the
correct position on theinner side of the device shell. The clearly locked position of the pulling strap
may be indicated, for example, by an optical marking on the pulling strap outside of the device
shell. The mounting control e ement may also be an acoustic mounting control element instead of
an optical marking, such as a color marking or a projection on the pulling element. For example,
the fastening, especially the locking of the second fastening element on the inner side of the device
shell can beindicated by a sound. If the person performing the mounting hears[“ein das’ should
just be“das’ —Tr.Ed.] the locking, then he knows that the second fastening element is fastened
correctly. For simplifying the pulling of the pulling e ement, especially of the pulling strap, a
gripping element can be provided at the second end of the pulling element. This may be embodied
by aloop at the end of the pulling element.

The pulling element/pulling strap protruding during the closing process of the device shell may be

positioned in the device shell in such away that there is no hindrance during the opening of the



device shell and during the removal of the escape filter device. It isaso conceivable to shorten the
pulling element/pulling strap at a suitable point after mounting the fastening elements on the closing

element of the filter and on the inner side of the device shell, e.g., by means of cutting off.

According to a second aspect of the present invention, the object is accomplished by an escape filter
device, having ahood and afilter integrated into the hood, which [filter] has afilter inlet sideand a
filter outlet side, wherein the filter inlet side is closed by means of afirst closing element in agas-
tight manner and the filter outlet sideis closed by means of a second closing e ement in a gas-tight
manner, and wherein a pulling element is arranged on at least one closing element for pulling the
respective closing element out of thefilter. The escape filter device is characterized in that each
pulling element is designed according to the first aspect of the present invention, and especidly in

accordance with one of the claims 1 through 7.

Such an escape filter device with at least one pulling element offers the same advantages, as they
have been explained in detail regarding the pulling elements according to the first aspect of the
present invention. |.e., an escape filter device of such a design, because of its at least one pulling
element, may be arranged on at least one closing element of the filter in aresting position within a
device shell in such away that, during the opening of the device shell viathe at least one pulling
element, the at least one closing element is automatically pulled out of the filter, so that a partia
activation of the filter of the escape filter device takes place automatically when the device shell is
opened. Asaresult, itisat least ensured that one of the closing e ements of thefilter is already
pulled out of the filter when the device shell is opened, so that a user of the escape filter device does
not have to pull at least this closing element out of the filter later.

However, an escape filter device, in which apulling element is arranged at each of the two closing
elements for pulling the respective closing element out of thefilter, is preferred. In such an escape
filter device, it is ensured that both the first closing element is pulled out of the filter during the
opening of the device and the second closing element is aso pulled out of the filter during the
removal of the escape filter device from the device shell. Asaresult, a 100% activation of the filter
takes place for the intended use of the escape filter device. The activation of the filter takes place
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without irritations in the usual handling process during the opening of the device shell and during

the removal of the escape filter device from the device shell.

The hood of such an escape filter device can be designed in various ways. For example, the hood
may only be designed as a mouthpiece fitting, which goes only over the nose and the mouth of the
user. Asan aternative thereto, the hood may be designed as a quarter mask, half mask or full mask.
The hood is preferably made of an elastomer. As an alternative or in addition, provisions may be
made for the hood to have afireproof coating on the outside. Furthermore, the hood may have a
window. Thisisespecially necessary if the hood is designed as a half mask or full mask. Thefilter
integrated into the hood is preferably a particle-CO filter with Hopcalite. The first closing element
and/or the second closing element are preferably designed as plugs, especially as rubber plugs.
These are used for closing the filter outlet side and the filter inlet side of the filter in a gas-tight
manner. Asalready explained according to the first aspect of the present invention, a pulling
element may be designed as inflexible or flexible. Each pulling element is fastened to one of the
closing elements viaits first fastening section. The fastening can take place in the smplest case by
means of aknot. Preferably, the first fastening section of a pulling element is fastened to the
respective closing element via a snap-in element, for example, a barb, a snap connection or a snap
fastener. Depending on whether the pulling element is designed as inflexible or flexible, the second
fastening element may have a different design. If the pulling element is designed as inflexible, then
the second fastening section can be designed, for example, as a snap connection, snap-in element or
snap fastener. If the pulling element is designed as flexible, for example, as a pulling strap, then the

second fastening element may advantageously be designed as a barb, which is designed as flexible.

An escape filter device of such adesign makes it possible for the closing elements of the filter to be
able to be coupled with the inner side of the device shell during the mounting of the air filter device
in adevice shell in such away that the closing el ements are pulled out of the filter during the
opening of the device shell or during the removal of the escape filter device from the device shell,
as aresult of which thisfilter isautomatically activated. A user of the escape filter device then does
not have to worry about how the escape filter device has to be made usable. The user only hasto

put on the mask of the escape filter device correctly. The at least one pulling e ement of the escape
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filter device makes it possible, after the mounting of the escape filter device, for the two fastening
sections of a pulling element to have such a fastening distance to one another, which is smaller than
or equal to the removal distance of the device shell to the escape filter device. |.e., aslong asthe
escape filter deviceis arranged within the closed device shell in the resting position and the device
shell remains closed, the pulling elements are not accessible and the closing el ements also cannot be
pulled out of thefilter. Only when the device shell is opened or the escape filter device is removed
from the device shell are the closing el ements retained by the device shell because of the coupling
of the closing elements viathe pulling elements with the inner side of the device shell, so that the

filter of the escape filter device is activated only then.

According to a preferred variant of the present invention, provisions may be made in an escape filter
device for each closing e ement coupled with a pulling element to have a pulling element fastening
device. This pulling element fastening deviceis used for fastening the first fastening element of a
pulling element. 1.e., apulling element fastening device on a closing element is used as counterpart
to thefirst fastening section of a pulling element. In asimple embodiment, a pulling el ement
fastening device may have an eyelet, which is used for forming a knot of the first fastening section
of apulling element. As an alternative thereto, a pulling element fastening device on aclosing
element may be designed as a snap-in element, as a snap hook, as a snap fastener or as a clamping
element. All these elements are used for fixing or retaining the first end of the pulling element on a
closing element. A pulling element fastening device is especially designed in such away that it
prevents the pulling element from being able to be further pulled from a certain point. 1.e., apulling
element fastening device retains the first end of the pulling element. A pulling element fastening
deviceis especially preferably designed as alocking funnel. A locking funnel is especially
advantageous when the pulling element is designed as a flexible pulling element, especialy as a
pulling strap and the fastening elements of the pulling element are designed as flexible barbs. The
locking funnel is used to enable thefirst end of the pulling element to be pulled through the locking
funndl, wherein the flexible barb is arranged at the first end of the pulling e ement in such away
that areturn of the first end of the pulling element in the other direction through the locking funnel
isnot possible. When the pulling element is pulled back in the other direction, the flexible barb

stops at the locking funnel, but cannot be pulled through same. An escape filter device of such a

12



design makes possible in asimple way the fastening or aretaining of afirst fastening section of a
pulling element on a closing e ement, which is used for closing afilter inlet side or afilter outlet

side.

According to athird aspect of the present invention, the object is accomplished by an escape filter
device system, having an escape filter device according to the second aspect of the present
invention, especially in accordance with one of the claims 8 or 9, and a device shell, in which the
escape filter device can be arranged in the resting position and which can be opened for transferring
the escape filter device into aremoval position. On the inner side of the device shell of the escape
filter device system is arranged at least one pulling element holding device for fastening the second
fastening section of at least one pulling element. In this connection, the at least one pulling element
and the at least one pulling element holding device are designed and coordinated with one another
in such away that when the device shell is opened, the at least one closing element is automatically
pulled out of the filter upon reaching the removal distance between the device shell and the escape
filter device. Such an escape filter device system offers the same advantages as they have been
described in detail according to the first aspect concerning a pulling element or in detail according

to the second aspect concerning an escape filter device.

In such an escape filter device system, the escape filter device islocated in aresting position, when
the device shell of the escape filter device systemisclosed. In theresting position, the escape filter
device, especidly the filter with the closing elements, has a so-called resting distance to the inner
side of the device shell. The resting distance amounts preferably to less than 5 cm, especially less
than 3 cm, to the inner side of the device shell. The escape filter device can be transferred from the
resting position into the removal position. This takes place when the device shell isopened. l.e., a
removal position is already reached when, for example, a device shell top side of the device shell is
opened, and the distance between this device shell top side and the escape filter deviceisincreased
asaresult. Theremoval distance between the device shell or device shell top side and the escape
filter device is reached when this [removal distance] is greater than the fastening distance of the
pulling element between the closing element and the device shell, especially the device shell top
side. By means of the special mounting method the fastening distance may be set to be realy small,
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especialy lessthan 10 cm, and preferably less than 6 cm. A removal position is also reached when
the escape filter device is removed from the device shell, especialy from the device shell bottom
side. Here aswdll, the distance between the escape filter device, especially the filter of the escape
filter device and the inner side of the device shell bottom sideisincreased. If the distance between
the escape filter device and the device shell bottom sideis greater than the fastening distance
between the two fastening distances [sic, fastening elements? — Tr.Ed.] of the second pulling
element, which is coupled between the closing element and the device shell bottom side, then the

remova distance is reached and the corresponding closing element is pulled out of thefilter.

The device shell of the escape filter device system can be designed as soft or hard. Such an escape
filter device system makesit possible that a defined opening force of the pulling elements can be
exerted on the closing elements by opening the device shell by means of aforce deflection. The
fastening sections of a pulling element, the pulling element fastening device of aclosing el ement
and the pulling element holding device on the inner side of the device shell are designed and
coordinated with one another in such away that after completion of the mounting process of the
escape filter device system and the closing of the device shell, it is ensured that the at least one
pulling element is tensioned upon opening the device shell and upon reaching a defined degree of
opening of the device shell and thus pulls out the closing element on one side of thefilter. The
pulling element holding devices on the inner side of the device shell are used as counterpart to the
second fastening sections of the pulling elements. A device shell of an escape filter device system
has at |east one pulling element holding device. The pulling element holding device may be
designed as a snap-in e ement, as a snap hook, as a snap fastener, as a clamping element, especially
as alocking funnel for flexible barbs of the pulling element. Preferably, the device shell has two
pulling element holding devices, which are advantageously arranged on two opposite sides on the
inner side of the device shell. A pulling element holding device may be designed as a stop for a
stopping element of a pulling element. 1.e., apulling element holding deviceis especialy designed
in such away that it retains the pulling element at least in a pulling direction after the fastening of
the second fastening element of a pulling element. If the pulling element additionally has a

stopping element, the pulling element holding device may be additionally designed in such away

14



that it is used as a stop for the stopping e ement, when the pulling element is pulled in the opposite
direction.

According to a preferred variant of the present invention, provisions may be made in an escape filter
device system for the device shell to have a device shell bottom side and a device shell top side,
which are pivotably connected to one another, wherein the at |east one holding device is arranged
on the device shell top side and/or on the device shell bottom side. Preferably, an escape filter
device system has two pulling e ement holding devices, wherein afirst pulling element holding
deviceis arranged on the device shell bottom side and a second pulling element holding deviceis
arranged on the device shell top side. The escape filter deviceis arranged in the resting position
within the device shell in such away that afirst closing element is preferably provided in the
vicinity of the pulling element holding device on the device shell bottom side and a second closing
element isarranged in the vicinity of the pulling element holding device on the device shell top
side. Asaresult, the respective closing e ement can simply be coupled with the corresponding
pulling element holding device assigned to it viaa pulling element each. The fastening distance
may be kept small. This coupling takes place for at |east one of the pulling elements at the end of
the mounting position, i.e., shortly before the closing of the device shell top side on the device shell

bottom side.

The device shell bottom side and the device shell top side may be made of a soft plastic or afabric.
However, an escape filter device system, in which the device shell bottom side and the device shell
top side are designed as hard, is preferred. Preferably, the device shell bottom side and the device
shell top side are arranged pivotably on one another via a hinge for the closing and opening of the
device shell.

A device shell of ahard design makes possible a defined opening of the device shell top side from
the device shell bottom side and thus a defined tensioning and pulling out of the pulling elements,
since the device shell top side and the device shell bottom side are not flexible during the opening

or during the pulling out of the escape filter device.
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In apreferred escape filter device system, provisions may be made to provide guides, especially
grooves, for guiding the pulling elements, especially the second fastening elements, on the inner
side of the device shell. Such adesign of theinner side of the device shell is advantageous when at
least one pulling element that is designed asinflexibleis used. Thus, for example, a pulling el ement
with an inflexible design, which is hinged to a closing element, can be guided in a guide or a groove
on the inner side of the device shell haf, until the second fastening e ement of the pulling element is

fastened, especially locked, in a pulling element holding device on the inner side of the device shell.

Furthermore, provisions may be made in an escape filter device system for the device shell to have
aclosing element for closing and opening the device shell, especially for closing and opening the
device shell bottom side and the device shell top side. Asaresult, it isensured that at the end of the
closing of the device shell, it [shell] is closed with certainty. A seal may especialy additionally be
provided at the closing element as an indicator against unintentional opening. Asaresult, itis
ensured that the filter of the escape filter device can, moreover, be activated and has not already
been activated. The closing element itself can be designed as an opening strap or may additionally
have an opening strap, so that the device shell can be opened easily. Advantageously, the closing
element can be designed in such away that a positive-locking connection between the device shell

bottom side and the device shell top side can take place via a snap connection.

According to afurther preferred variant of the present invention, provisions may be madein an
escape filter device system for a spring element to be arranged on the inner side of the device shell,
which [spring element], with the device shell closed, presses with a spring action against the inner
sides of the device shell bottom side and the device shell top side. Asaresult, it isensured that
when opening the device shell, the device shell top side is pressed away from the device shell
bottom side, so that the removal distance between the respective device shell side and the escape

filter deviceisreached quickly.
Furthermore, provisions can be made in a preferred escape filter device system for this [system] to

have a retaining device for retaining the escape filter device, especially on the device shell bottom
side. The retaining mechanism, which may be formed, for example, by aVelcro fastener, is used
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for “holding” the escape filter device “in position,” for example, on the device shell bottom side and
thus eliminates a tel escoping of the escape filter device. Further, upon opening of the device shell,
especially upon pivoting of the device shell top side from the device shell bottom side, the escape
filter device can consequently be prevented from simply falling out and possibly being damaged as
aresult. Theretaining deviceis preferably designed in such away that it does not retain, but rather
automatically opens the escape filter device during the removal of the escape filter device from the
device shell bottom side, and consequently also makes possible a pulling out of the second closing
element from the filter. The retaining deviceis preferably designed as a reclosable system.

According to alast aspect of the present invention, the object is accomplished by a method for the

mounting of an escape filter device system according to the third aspect of the present invention,

especially in accordance with one of the claims 10 through 16. In this connection, the method for

mounting an escape filter device system is characterized by the following mounting steps:

- Fastening of the first fastening section of the first pulling element to the first closing element,
and

- fastening of the second fastening section of the first pulling element to afirst position on the
inner side of the device shell.

The sequence of these two mounting steps makes no difference, so that the second fastening section

may also first be fastened on the inner side of the device and then the first fastening section may be

fastened to the first closing element.

Further, the method is characterized by the following mounting steps:

- Fastening of the first fastening section of the second pulling element to the second closing
element.

This mounting step may aso be carried out before the previous mounting steps.

Subsequently, the following mounting steps are carried out:

- Closing of the device shell until reaching a mounting position for fastening the second fastening
section of the second pulling element on the inner side of the device shell, wherein the device
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shell is not yet completely closed in the mounting position and fastening of the second fastening
section of the second pulling element at a second position on the inner side of the device shell,
and

- complete closing of the device shell.

It is guaranteed by means of such a method for mounting an escape filter device system that when
the device shell is opened and the escape filter device is removed from the device shell, a100%
activation of thefilter of the escape filter device takes place automatically. By the fastening of the
second fastening section of the second pulling element taking place at a second position on the inner
side of the device shell only when a mounting position of the device shell isreached, i.e., shortly
before the closing of the device shell, it can be ensured that the fastening distance of the two
fastening sections of at least the second pulling element isrelatively small, so that the removal
distance that is necessary for pulling a closing element out of the filter is reached relatively quickly

when the device shell is opened.

By means of such amethod for mounting an escape filter device system, the closing elements of the
filter can be coupled on the inner side of the device shell in such away that a simple automatic
pulling out of the closing elements takes place both when the device shell is opened and when the
escape filter device is removed from the device shell. The fastening distance of the fastening
elements of the pulling elements, which are used for coupling the closing elements and the inner
side of the device shell, can be set to be relatively short in such a mounting method, so that a pulling
of the closing elements out of thefilter by means of the pulling elements takes place aready upon a
slight opening of the device shell or upon aremoval over a short distance of the escape filter device
from the device shell.

The pulling elements may be designed, for example, asinflexible. The pulling elements designed
as inflexible, the pulling e ement fastening devices on the closing elements as well as the pulling
element holding devices on the inner side of the device shell, for example, may be designed and
coordinated with one another in such away that the second fastening elements of the pulling
elements automatically lock on the pulling element holding devices upon reaching the mounting
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position, i.e., shortly before the closing of the device shell. In an escape filter device system of such
a design, the mounting position preferably a so corresponds to the complete closing position or
approximately the complete closing position of the device shell.

Furthermore, a method, which [“dass’ |. 31, p. 21 should be “das’ — Tr.Ed.] is characterized in that
at least one pulling element is designed as flexible, that the first fastening section of the at least one
pulling element is designed as afirst barb, that the second fastening section of the at least one
pulling element is designed as a second barb on the at least one pulling element, that at least one
closing element has a pulling e ement fastening device with an opening, and that at |east one pulling
element holding device with an opening is provided on the inner side of the device shell, especially
on the device shell top side or on the device shell bottom side, is preferred. The method is
characterized in that afirst end of a pulling element is pulled through the opening of the pulling
element fastening device of aclosing element until the first barb of this pulling element is pulled
through the opening of the pulling element fastening device, and that subsequently the second end
of the same pulling element is pulled through the opening of a pulling el ement holding device for
creating the fastening distance until [tentative trandation, “ist” |. 12, p. 22 is a probable typo for
“bis” meaning “until” — Tr.Ed.] the second barb of this pulling element is pulled through the
opening of this pulling e ement holding device. Preferably, two such pulling elements are used and
the respective closing elements are coupled with the inner side of the device shell viathese two

pulling el ements.

The pulling element fastening device on at least one closing element is preferably designed as a
locking funnel. The first and second barbs of a pulling element are preferably designed as flexible
in such away that they can each be guided in one direction through the funnel into the other pulling
direction; however, because of their shape and the spreading apart from one another after the
guiding through alocking funnel, they stop at the locking funnel. A closing element isfinally
coupled with a pulling element holding device, when thefirst barb is held at the first end of the
pulling element in at least onefirst pulling direction on the pulling element fastening device,
especially on the locking funnel of the closing element, and the pulling element is arranged on the
inner side of the device shell in such away that it is held on the inner side of the device shell by its
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second barb in at least one second pulling direction that is opposed or approximately opposed to the
first pulling direction. After the fastening of the fastening sections of a pulling element to a closing
element and on the inner side of the device shell, the pulling element liesin the device shell
between the first closing element of the inner side of the device shell with adefined length, i.e., a
defined fastening distance between the two fastening sections of the pulling element. The function

of the pulling elementsis then activated.

Further, amethod, in which at |east one of the pulling elements has a stopping element between its
barbs, wherein the stopping element stops at the pulling element holding device after pulling the
second barb of the at least one pulling element through the corresponding pulling element holding
device on the inner side of the device shell and prevents afurther pulling of this pulling element
through the opening of the pulling element holding device, is preferred. Asaresult, it isensured
that due to the pulling element being pulled too far through the pulling element holding device on
the inner side of the device shell, the closing element is already pulled out of the filter during the
mounting process of the escape filter device system. Preferably, the stopping element is arranged
very close to the second fastening element, especially to the second fastening el ement designed as
an elastic barb, on the pulling element. Asaresult, it isensured that after guiding the second barb
through the pulling e ement holding device, the stopping element subsequently immediately stops at
the pulling element holding device and thus prevents a further pulling of the pulling element

through the pulling element holding device.

Further features, advantages and details of the present invention appear from the following
description, in which exemplary embodiments of the present invention are described in detail with
reference to the drawings. In this case, the features mentioned in the claims and in the description
are each essential to the present invention individually by themselves or in any combination. In the

schematic drawings,

Figure 1 shows a pulling element according to the present invention designed as a pulling

strap,
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Figure 2

Figure 3

Figure 4

Figure5

Figure 6

Figure 7

Figure 8

shows the pulling strap according to Figure 1 fastened to a closing element,

shows the coupling between a closing element and the inner side of a device shell by

means of a pulling element in a perspective view,

shows an escape filter device system, which is designed according to the design

principle according to the present invention, in a perspective view,

shows the coupling between a closing element and a device shell top side of adevice

shell by means of a pulling element in a perspective view,

shows the arrangement of an escape filter device in adevice shell bottom side of a

device shell of an escape filter device system in a perspective view,

shows another perspective view of an escape filter device system, which is designed

according to the design principle according to the present invention, and

shows an escape filter device system in aside view, wherein the mounting position
of the device shell is shown.

Elements having identical function and mode of action are each provided with identical reference

numbersin Figure 1 through 8.

Figures 1 through 8 below shall illustrate the opening mechanism of an escape filter device system

and an overview for the mounting of an escape filter device system into a device shell of an escape

filter device system.

Figure 1 schematically shows atop view of apulling element 1, 11, which isused for pulling a

closing element 20, 30 out of afilter 40 of an escapefilter device 50. The pulling element 1, 11is

designed asflexible, especialy as afabric pulling strap and has afirst end 6, 16 aswell as a second
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end 7, 17. Furthermore, the pulling element 1, 11 has afirst fastening section 2, 12 and a second
fastening section 3, 13. The fastening sections 2, 3, 12, 13 are preferably designed as flexible barbs
inthe pulling strap 1, 11. A stopping element 4, 14 is arranged on the pulling element 1, 11
between the two fastening sections 2, 3, 12, 13. The fastening sections 2, 3, 12, 13 aswell asthe
stopping element 4, 14 are arranged close to the first end 6, 16 of the pulling element 1, 11. At the
so-called long second end 7, 17, a mounting control element 5, 15 is arranged close to the end of the
pulling element 1, 11. The mounting control element 5, 15 is used for marking the achieving of the
correct mounting of the pulling element 1, 11 on a closing element 20, 30 and on an inner side 110,

120 of adevice shell 100 of an escape filter device system 70.

Figure 2 schematically shows the fastening of the first end 6, 16 of apulling element 1, 11to a
closing element 20, 30. The closing element 20, 30 is used for sealing afilter inlet side or afilter
outlet side of afilter 40 of an escape filter device 50 in a gas-tight manner. The closing element 20,
30 is preferably designed as a plug, especially as arubber plug. On the closing element 20, 30 is
provided a pulling el ement fastening device 21, 31, especialy in the form of alocking funnel. For
fastening the pulling element 1, 11 to the closing element 20, 30, the pulling element 1, 11 is pulled,
beginning with the first end 6, 16, through the pulling element fastening devices 21, 31. Reference
number 22 indicates the fastening pulling direction of the pulling element 1, 11, i.e., of thefirst end
6, 16 of the pulling element 1, 11 through the locking funnel 21, 31. The pulling element 1, 11 is
pulled through the locking funnel 21, 31 until the first fastening section 2, 12, which is designed as
aflexible barb, of the pulling element 1, 11 has been pulled through the locking funnel 21, 31.
Because of its flexible design, the first fastening section 2, 12 can be pulled through the locking
funnd 21, 31. After the pulling through, the flexible barbs 2, 12 spread apart from one another, so
that the pulling element 1, 11 can no longer be pulled in a direction opposite to the fastening pulling
direction 22. Theflexible barb 2, 12 then stops on the outer side of the locking funnel 21, 31. The
second fastening section 3, 13 of the pulling element 1, 11 islikewise designed as aflexible barb,
wherein the orientation of the barb is opposite the orientation of the first barb 2, 12, so that the
second barb 3, 13 can be pulled, in a pulling direction opposite to the fastening pulling direction 22,
through a pulling element holding device 111, 121 (which is not shown) on the inner side 110, 120
of adevice shell 100 and held on same.
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Figure 3 schematically showsin a perspective view the coupling between afirst closing el ement 20
and the inner side 110 of adevice shell bottom side 101 of a device shell 100 of an escape filter
device system 70 by means of afirst pulling element 1. Thefirst closing element 20, whichis
preferably designed as a rubber plug, seals, for example, thefilter inlet side 42 of thefilter 40in a
gas-tight manner. Thefirst end 6 of the pulling element 1 has been pulled through the opening of
the pulling element fastening device 21, so that the first fastening section 2 of thefirst pulling
element 1 isfastened to the pulling element fastening device 21. Thefirst pulling e ement 1, which
isdesigned as flexible, has been deflected and guided along the inner side 110 of the device shell
bottom side 101, wherein the second fastening section 3 of the pulling element 1 has aready been
pulled through the pulling element holding device 111, designed as alocking funnel, on the inner
side 110 of the device shell bottom side 101. Thus, the second fastening section 3 of the pulling
element 1 isfastened to the pulling element holding device 111 on the inner side 110 of the device
shell bottom side 101. In the fastened state, the two fastening sections 2, 3 of the pulling element 1
have a short fastening distance to one another, preferably less than 10 cm, especialy less than 6 cm.

Thefilter 40 advantageously has Hopcalite 43 in its interior.

In the view shown in Figure 3, the escape filter device 50 and thus the filter 40 of the escape filter
device 50 are located in a resting position 60 within the device shell 100 of the escape filter device
system 70. Inthisresting position 60, the escape filter device 50 or the filter 40 is arranged with a
resting distance 61 to the device shell 100.

The mounting of the escape filter device 50 on the device shell bottom side 111 preferably takes

place as follows:

The folded-together hood, not shown in this Figure 3, is held together with the filter 40, the closing
element 20 installed in the filter 40 and the pulling strap 1 already mounted on the closing el ement
20, so that the pulling strap 1 with the long side, i.e., with the second end 7, is inserted into the
locking funnel 21 on the inner side 110 of the device shell bottom side 111. After the insertion of
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the pulling strap 1 through the locking funnel 21, the fol ded-together hood and the filter 40
integrated into the hood can be positioned in the device shell bottom side 101.

Figure 4 shows the arrangement of afilter 40, having Hopcalite 43 and an additional filter element
44, in the resting position 60 within a closed device shell 100 of an escape filter device system 70.
The hood of the escape filter device 50 is not shown for the sake of clarity. In the resting position
60, the escape filter device 50 or [“ist der” should only be “der” — Tr.Ed.] the filter 40 of the escape
filter device 50 is arranged with aresting distance 61 of afew cm, especially with lessthan 5 cm, to
the device shell bottom side 101 and the device shell top side 102. The device shell 100 has a
closing element 130 for closing and opening the device shell 100, especially for closing and
opening the device shell bottom side 101 and the device shell top side 102. The device shell top
side 102 is mounted pivotably on the device shell bottom side 101 viaahinge 105. Asaresult, a
defined opening movement of the two device shell sides 101, 102 is predetermined. The pulling
strap 1 from Figure 1 is guided on the “long side” of the pulling strap 1 outwards in the direction of
the closing element 130. The pulling strap 1 is pulled at its second end 7 until the stopping el ement
4 of the pulling strap 1 stops on the outer side of the pulling element holding device 111. The stop
of the stopping element 4 at the pulling element holding device 111 designed as alocking funnel
means that the flexible second barb 3 of the pulling strap 1 islocked at the pulling element holding
device 111. After the fastening or locking of the second fastening section 3 at the pulling element
holding device 111 on the device shell bottom side 101, the fastening sections on the first pulling
strap 1 facing the pulling element fastening device 21 on the closing element 20 and the pulling
element holding device 111 on the device shell bottom side 101 have reached their end position.
From this time, the function of the pulling strap 1 is activated and aremoval of the escape filter
device 50 from the device shell bottom side 101 is no longer possible without a pulling out of the

first closing element 20 from the filter 40 and a partial activation of the filter 40 associated with it.

The clearly fastened position of the pulling strap 1 on the device shell bottom side 101 can be
indicated by the mounting control element 5, shown in Figure 1, which is preferably an optical
marking, on the pulling strap 1 outside of the device shell 100, see Figure 8. The pulling strap 1
protruding from the device shell 100 can either be positioned in the device shell bottom side 101 in
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such away that there is no hindrance upon opening the device shell 100 and removing the escape
filter device 50. It isaso conceivable that the pulling strap 1 is shortened at a suitable point after
the mounting of the escape filter device system 70.

The escape filter device 50 positioned in the device shell bottom side 101 can additionally be
retained on the device shell bottom side 101 by aretaining device 140. This retaining device 140
advantageously has closable Velcro elements, which are used for the escape filter device 50 to not
simply fall out of the device shell bottom side 101 and possibly be damaged after the removal of the
device shell top side 102 from the device shell bottom side 101. In case of aremoval of the escape
filter device 50 from the device shell bottom side 101, the retaining device 140 is automatically
opened by the removal force applied and thereby does not hinder the removal of the escape filter
device 50 from the device shell bottom side 101. The coupling of the second closing element 50
[sic, 30— Tr.Ed.] by means of the second pulling e ement 11 on the device shell top side 102 is
schematically shown in Figure 5. Here, the second pulling element 11 is also designed as aflexible
pulling strap. After the fastening of the first fastening section 12 to the second closing element 30,
the second end 17 of the second pulling strap 11 is guided through the pulling element holding
device 121, designed as a locking funnel, on the inner side 120 of the device shell top side 102. The
device shell top side 102 is moved up to the mounting position, i.e., up to shortly before the final
closing of the device shell sides 101, 102, so that the guiding of the second pulling strap 11 on the
long side of the pulling strap 11 outwards, i.e., in the direction of the closing element 130, is barely
possible. In the mounting position, the second pulling strap 11 is pulled at its second end 17 until
the stopping element 14 stops at the pulling element holding device 121, which is designed as a
locking funnel. It isensured by the stopping of the stopping element 14 that the second barb 13,
which has aflexible design, of the second pulling element 11 was pulled through the locking funnel
121 and thus has reached its fastening position. From this time, the function of the second pulling
strap 11 islikewise activated and the opening of the device shell 100, especially the opening of the
device shell top side 102 from the device shell bottom side 101, aswell as aremoval of the escape
filter device 50 from the device shell 100 without an activation of the filter 40, i.e., aremoving of
the closing elements 20, 30, is no longer possible. The fact that the second pulling strap 11 has
likewise taken up the clearly fastened position in relation to the device shell top side 102 or the
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pulling element holding device 121, can likewise be indicated by a mounting control element 15,
see Figure 1, on the second pulling strap 11 outside the device shell 100. Here, the protruding
second strap 11 may also either [sic — Tr.Ed.] be positioned in the device shell 100 such that thereis
no hindrance upon opening the device shell 100 and upon removal of the escape filter device 50.
Also concelvable hereis that the protruding part of the second pulling strap 11 is shortened, for
example, cut off at asuitable point. After the activation of the two pulling elements 1, 11 in the
mounting position, the device shell 100 is closed, especially by means of the closing element 130.

In addition, the closed device shell 100 can be secured against unintentional opening by means of a

sed as an indicator.

Figure 7 shows in a perspective view a section through an escape filter device system 70. For better
recognition of the pulling elements 1, 11, the hood of the escape filter device 50 is not shown, but
only thefilter 40. The closing element 130 is used, on the one hand, for closing the device shell
100, i.e., for closing the device shell top side 102 on the device shell bottom side 101. At the same
time, the closing element 130 is aso used for opening the device shell 100. For closing, the closing
element 130 can connect the device shell sides 101, 102 via a snap connection in a positive-locking
manner. The closing element 130 may be designed as an opening strap which can be pulled in order
to remove the device shell top side 102 from the device shell bottom side 101. Asan aternative
thereto, a special opening strap may be arranged on the closing element 130. The closing element
130 hasto be pulled for using the escape filter device 50, which is arranged in the resting position
60 within the device shell 100 of the escape filter device system 70. In this connection, the device
shell top side 102 is pivoted to the device shell bottom side 101 until the second closing element 20
ispulled out of the filter 40 due to the tension of the second pulling element 11 between the pulling
element fastening device 121 on the closing element 20 and the pulling element holding device 121
on the device shell top side 102. 1.e., due to the opening of the device shell top side 102, adefined
opening force of the second pulling element 11 acts on the second closing element 30 by means of a
force deflection and removes this second closing e ement 30 from the filter 40, for example, the
filter inlet side 42 of thefilter 40. In order to produce a counterforce for removing the second
closing element 30, which is preferably designed as a rubber plug, from the filter 40, the filter 40 or
the entire escape filter device 50 is fixed on the device shell bottom side 101 by means of the
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retaining device 140, as Figure 6 [shows]. Thus, the second closing element 30 is removed by the
opening movement of the device shell top side 102 from the filter 40 and, for example, the filter
inlet side 42 of thefilter 40 is activated. Subsequently, the user grasps the escape filter device 50 to
remove it from the device shell bottom side 101. By removing the escape filter device 50, the
retaining device 140 automatically opens. Upon reaching a defined removal distance, whichis
greater than the fastening distance 62 of the two fastening sections 2, 3 of the first pulling element
1, thefirst closing element 20 is retained by the first pulling element 1 in the device shell bottom
side 101 on the filter 40, especially on the filter outlet side 43 [sic — Tr.Ed.] of thefilter 40. |.e, due
to the pulling out of the escape filter device 50, the second closing e ement 30 is separated from the
filter 40 and thus al so activates the second filter side, especially the filter outlet side 43 [sic —
Tr.Ed.]. The escapefilter deviceisnow automatically completely ready for use without [*“ohne
das’ onl. 12, p. 31 should be “ohne dass” — Tr.Ed.] the user having to take further actions on the
escape filter device 50. The retaining device 140 additionally takes over the function of holding the
hood of the escape filter device 50 after opening the device shell top side 102 in the resting position
in the device shell bottom side 101 in order to avoid an unintentional falling out of the filter device
from the device shell bottom side 101 and thus to prevent possible damage of the escape filter

device.

Again, Figure 7 schematically shows an escape filter device system 70 in aside view. The escape
filter device 50 has afilter 40 as well as a hood 51 with awindow 52. The escape filter device 50 is
positioned in aresting position 60 in the device shell bottom side 101 of the device shell 100. The
device shell top side 102 is not entirely closed. |.e., in this position the device shell top side 102 has
reached the mounting position of the second pulling element 11. The second pulling element 11 is
pulled at its second end 17 so far out of the gap between the device shell bottom side 101 and the
device shell top side 102 that the mounting control element 15isvisible. In this position of the
mounting control element [*Montagkontrollelement” is atypo for “Montagekontrollelement” —
Tr.Ed.] 15, it isensured that the second fastening section 13, which is designed as a flexible barb, of
the second pulling element 11 has been pulled through the pulling element holding device 121
designed as alocking funnel and the stopping element 14 is stopped at the pulling element holding

device 121. After the recognizing of the mounting control element 15, the second end 17 of the
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second pulling element 11 can be inserted into the interior of the device shell 100 and the device
shell 100 can be completely closed by the closing element 130. The two pulling elements 1, 11 are
thereby activated and an opening of the device shell 100 is no longer possible without an activation
of the filter 40.

The above explanation of the embodi ments describes the present invention exclusively within the
framework of examples. Of course, individual features of the embodiments, if technically useful,
can be freely combined with one another, without going beyond the name [sic, scope? — Tr.Ed.] of

the present invention.
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PATENT CLAIMS

Pulling element (1, 11) for pulling aclosing element (20, 30) out of afilter (40) of an escape
filter device (50), which is arranged in a device shell (100) in aresting position (60) with a
resting distance (61) to the device shell (100), wherein the escape filter device (50) can be
moved into aremoval position with an increased removal distance to the resting distance (1),
characterized in that the pulling element (1, 11) has afirst fastening section (2, 12) for
fastening the pulling element (1, 11) to the closing element (20, 30) and a second fastening
section (3, 13) for fastening on an inner side (110, 120) of the device shell (100), wherein
the two fastening sections (2, 3; 12, 13) have afastening distance (62) to one another, which

issmaller than or equal to the removal distance.

Pulling element (1, 11) in accordance with claim 1, characterized in that the pulling

element (1, 11) isdesigned asinflexible.

Pulling element (1, 11) in accordance with claim 1, characterized in that the pulling

element (1, 11) isdesigned asflexible.

Pulling element (1, 11) in accordance with one of the above claims, characterized in that
the first fastening section and/or the second fastening section (2, 3; 12, 13) iSare designed as

a snap-in element.

Pulling element (1, 11) in accordance with one of the above claims, char acterized in that
the first fastening section and/or the second fastening section (2, 3; 12, 13) iSare designed as

flexible barbs.
Pulling element (1, 11) in accordance with one of the above claims, characterized in that

the pulling element (1, 11) has a stopping e ement (4, 14) between the first fastening section
and the second fastening section (2, 3; 12, 13).
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10.

11.

Pulling element (1, 11) in accordance with one of the above claims, characterized in that
the pulling element (1, 11) has a mounting control element (5, 15) and/or a gripping element
at oneend (7, 17) of the pulling element (1, 11).

Escape filter device (50), having ahood (51) and afilter (40), which has afilter inlet side
(41) and afilter outlet side (42), integrated into the hood (51), wherein thefilter inlet side
(41) isclosed in a gas-tight manner by means of afirst closing element (20) and the filter
outlet side (42) is closed in a gas-tight manner by means of a second closing element (30),
wherein apulling element (1, 11) for pulling out the respective closing e ement (20, 30)
from the filter (40) is arranged on at least one closing e ement (20, 30), characterized in

that each pulling element (1, 11) is designed in accordance with one of the above claims.

Escape filter device (50) in accordance with claim 8, characterized in that each closing
element (20, 30) coupled with apulling element (1, 11) has a pulling el ement fastening
device (21, 31).

Escape filter device system (70), having an escape filter device (50) in accordance with one
of the above claims 8 through 9 and a device shell (100), in which the escape filter device
(50) can be arranged in the resting position (60) and which can be opened for transferring an
escape filter device (50) into aremoval position, wherein at least one pulling element
holding device (111, 121) is arranged on the inner side (110, 120) of the device shell (100)
for fastening the second fastening section (3) of at least one pulling element (1, 11), wherein
the at least one pulling element (1, 11) and the at least one pulling element holding device
(121) are designed and coordinated with one another in such away that the at |east one
closing element (20, 30) is automatically pulled out of the filter (40) during the opening of
the device shell (100) upon reaching the removal distance between the device shell (100)
and the escape filter device (50).

Escape filter device system (70) in accordance with claim 10, characterized in that the
device shell (100) has a device shell bottom side (101) and adevice shell top side (102),
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13.

14.

15.

16.

17.

which are pivotably connected to one another, wherein the at |east one pulling € ement
holding device (111, 121) is/are [sic — Tr.Ed.] arranged on the device bottom side (101)
and/or on the device shell top side (102).

Escape filter device system (70) in accordance with claim 10 or 11, characterized in that
the device shell bottom side (101) and the device shell top side (102) are designed as hard.

Escape filter device system (70) in accordance with claim[s] 10 through 12, char acterized
in that characterized in that [sic— Tr.Ed.] guides are provided on the inner side (110, 120)
of the device shell (100) for guiding the pulling elements (1, 11), especially the second
fastening elements (3, 13).

Escape filter device system (70) in accordance with claim[s] 10 through 13, characterized
in that characterized in that [sic— Tr.Ed.] the device shell (100) has a closing element
(130) for closing and opening the device shell (100), especially for closing and opening the
device shell bottom side (101) and the device shell top side (102).

Escape filter device system (70) in accordance with claim[s] 12 through 14, characterized
in that characterized in that [sic — Tr.Ed.] aspring element is arranged on the inner side

(110, 120) of the device shell (100) that presses with a spring action against the inner sides
(110, 120) of the device shell bottom side (101) and of the device shell top side (102) with
the device shell (100) being closed.

Escape filter device system (70) in accordance with claim[s] 10 through 15, characterized
in that characterized in that [sic—Tr.Ed.] this[system] has aretaining device (140) for

retaining the escape filter device (50).

Method for mounting an escape filter device system (70) in accordance with one of the

claims 10 through 16, characterized by the following mounting steps:
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19.

- fastening of the first fastening section (2) of the first pulling element (1) to the first
closing element (20),

- fastening of the second fastening section (3) of thefirst pulling element (1) to afirst
position on the inner side (110) of the device shell (100),

- fastening of the first fastening section (12) of the second pulling element (11) to the
second closing element (30),

- closing of the device shell (100) until reaching a mounting position for fastening the
second fastening section (13) on theinner side (120) of the device shell (100), wherein
the device shell (100) is not yet completely closed in the mounting position, and

- fastening of the second fastening section (13) of the second pulling element (11) at a
second position on the inner side (120) of the device shell (100), and

- complete closing of the device shell (100).

Method in accordance with claim 17, characterized in that at least one pulling element (1,
11) isdesigned as flexible, that the first fastening section (2, 12) of the at least one pulling
element (1, 11) isdesigned as afirst barb and that the second fastening section (3, 13) of the
at least one pulling element (1, 11) isdesigned as a second barb on the at least one pulling
element (1, 11), that at least one closing element (20, 30) has a pulling element fastening
device (21, 31) with an opening, that afirst end (6) of apulling element (1, 11) ispulled
through the opening of the pulling element fastening device (111, 121) of a closing element
(20, 30) until thefirst barb (2) of this pulling element (1, 11) is pulled through the opening
of the pulling element fastening device (111, 121), and that subsequently the second end (7)
of the same pulling element (1, 11) is pulled through the opening of a pulling € ement
holding device (111, 121) for creating the fastening distance until the second barb (3) of this
pulling element (1, 11) is pulled through the opening of this pulling element holding device
(111, 121).

Method in accordance with claim 18, characterized in that at least one of the pulling

elements (1, 11) has a stopping e ement (4, 14) between its barbs (2, 3; 12, 13), wherein
after the pulling of the second barb (12, 13) of the at least one pulling element (1, 11)
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through the corresponding pulling element holding device (111, 121) on the inner side (110,
120) of the device shell (100), the stopping element (4, 14) stops at the pulling el ement
holding device (111, 121) and prevents afurther pulling of this pulling element (1, 11)
through the opening of the pulling element holding device (111, 121).
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