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Docket No.: 76434 |
DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT
Title of the Ihvention: HOU %ma FOR A CLOSED-CIRCUIT RESPIRATOR
As a bejow named inventor, | % ersby declars thai

This declaration is directed fo:
x  The aitached application, or
I3 United States application or PCT internatinal application number

The above-dentified application was made or authorized to be made by ma,

| belisve that | am the original inventor or an origingl joint inventor of a claimed invention in the
auplication.

WHEREAS, Driger Safety AG & Co. KGaA

{hereinafter referred to as Assignee) having a place of business at. RevalstraBie 1,23568 Litbeck,
GERMANY :

is desirous of acquiring the entire right, ime and intarest to said invemiun angd inthe Lelters Fatent
to be obtained therefor from the Umtm:i States;

NOW THEREFORE, ba it known by all whom it may concern, that for and in considaeration af the
sum of One Dollar ($1.00) (or the eguivalent thereof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and set over
and by these prosants doé assign, sell and set over unto the sald Assighee Tor the ferritory of the
United States of America and not elsewhere, the fudl and exclusive right, ttle and interest in and
to the said invention, said invention, application and Letters Fatent to be held and enjoyed by the
said Assignes for its own use and behoof and for the use and behoof of its successors and
assigns to the full end of the term for which sald Lelters Fatentis granted, as fully and enlirely as
the same would have been held by me had this Assignment and sale not been made.

{ hereby aﬁk_newiedgé that any wilifid false staternent made in this declaration is punishable
unider 18 LLS.C. 1001 by fine or imprisonment of nat more than (5} years, or both.

LECAL NAME OF INVENTOR
INVENTOR: Johannes HERRMANN

Fi £
3

. £ & } :‘"': PR N
Inventor's signature e Riiae it Date & 8. 4 L0078
MoGLEW & TUTTLE, gﬁ.ﬁ., Bax 8227 Scarborpugh Station, Scarborough N.Y.10510-.9227 U S.A
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OR DESIGN PATENT APPLICATION (35 U.8.C. 115(d) AND 37 CFR 1.64)
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Tie of | HOUSING FOR A CLOSEDR-CIRCUIT BREATHING APPARATUSR

Inventlon

This statetmertt i3 directed to:
@ The attached application,
OR

[ Junited States application or PCT intemational application number fited on

LEGAL NAME of inventor to whom this substitute statement applies:

{E.¢., Given Name {first and middle (if any)}and Family Name of Sumama)
Christian ULBRICH

Residenne {axcept for 3 deceasad or legally incapacitatad investor)

City an bu g State Courtny
Mailing Address (except for a deceased or legaily incapaciiated inventer):

WHerstrale 14

Hamburg ., 22081 DE

t beliove the above-namsd inventor orjuint inventor to be the original inveritor or an original fuintinventor of a claimed invantion
in the application.

City State Country

The ghove-dentified applicationwas mads or autherized to ba mads by ma.

I herebiy acknowledge that any wiliful false staleraent ntade i this siatement is punishable under 18 U.S.C. 1001 by fins-or
fraprisonment of not mors than five (8) years, or both.

Relationship to the inventor to whom this substitute siatement applies:

D Legal Reprasentative {for deceased or lagally incapacitated inventor anly),

D Assignes,

@ Parson towhom the inventor s underan obligation 1o assign,

ﬂ Person whd otherwise shows 3 sufficiant propristary interest in the matter (petition under 37 CFR 1.48 is required), or
m Joint inventor

[Pags 1:0f 2}

This coliection of information fs-requirad by 35.U515, 145:and 37 CFR 1.63. Tha information is required 1o oblain or retain a honefit by tha public which isto:file (and
by the-USPTO 0 oy ) an appiication. Confidentialify is govarned by 35 WiB.C; 122 and 37 CFR 1.17 and 1.14. This collection is estimated o take | minute ta
complete, including gathering, praparing, and submitting the completed application form 1o the USPTO, Time witt vary depanding upen the individual case, Any
sommsats on the amount of time you reatiire to comiplets this form andior suggestions for reducing this burden, shotid be seat to the Chief Information Olficst, W.S.
Fatent and Trademsrk Offics, U.6. Departinent of Commerce, P.QA. Box 1480, Alexandria, VA #2313<1450. DO NOT SEND FEES OR COMPLETED FORMB TGO
THIS ADDRESS. SEND 1O Commissioner for Palsnts, P.O, Box 1450, Aloxandria, VA 223131450,

if you need assistence invomplating the fanm, calf 1-800-PTQ-F199 and sefect opfion 2
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Docket #76434

HOUSING FOR A CLOSED-CIRCUIT BREATHING
APPARATUS
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. §119 of German
Application 10 2017 011 908.2, filed December 21, 2017, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention pertains to a housing for a closed-circuit breathing
apparatus (also known by the acronym CCBA) for the mounting of respirator components in an
interior, to a closed-circuit breathing apparatus with such a housing as well as to a process for the

assembly of such a closed-circuit breathing apparatus.

BACKGROUND

[0003] It is known that closed-circuit breathing apparatuss are used to guarantee

1
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breathing protection for the user of such a respirator over a longer period of time. For this, the
breathing air is guided in a closed circuit and, on the one hand, purified by respirator
components, and fed back to the user of the respirator in the purified form. In addition, a
metered addition of fresh oxygen or fresh breathing air takes place as part of the respirator
components. In this connection, the essential respirator components are, on the one hand, a
purification component, which may be configured, for example, in the form of a component for
binding CO,. Another respirator component is usually a cooling component for cooling
breathing air guided in the closed circuit. In order to close the closed circuit for the user of the
respirator, two breathing tubes are usually provided, which are used for the supply air from the
respirator components to the mouth of the user and for the exhaust air from the mouth of the user

to the respirator components of the respirator.

[0004] One drawback of the prior-art solutions is that the fastening between the breathing
tubes and the respirator components is exposed to high stresses. Thus, the connections between
the breathing tubes and the respirator components are primarily used to guarantee a fluid-tight
connection of the closed breathing circuit to the respirator components via the breathing tubes.

In addition, this connection must, however, also fulfill a mechanical functionality, namely a
mechanical stability for removing mechanical load forces from the breathing tubes to the
respective connection to the breathing component. In the prior-art solutions, this leads to a
relatively higher mechanical effort having to be made on the respirator components for
mechanical stabilization in this area of application. Last but not least, the configuration of the

breathing tube is also provided with a higher complexity in this way in order to be able to
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guarantee the desired mechanical stability.

SUMMARY

[0005] An object of the present invention is to at least partly eliminate the drawbacks
described above in a cost-effective and simple manner. In particular, the object of the present
invention is to guarantee a mechanical protection of the respirator components in a cost-effective
and simple manner at identical or improved functionality of the closed-circuit breathing

apparatus.

[0006] According to the present invention, a housing for a closed-circuit breathing
apparatus is equipped for the mounting of respirator components in an interior. For this, the
housing has a housing mount and a housing cover for covering the interior. The housing mount
is equipped with a first partial section of at least one passage opening, which is intended for the
passage of a breathing tube into the interior of the housing. The housing cover has a second
partial section of this passage opening and especially closes the passage opening and thus the
first partial section. The housing mount and/or the housing cover are/is further equipped with a
fastening section for the mechanical fastening to a counter-fastening section of the breathing tube

guided through the passage opening.

[0007] According to the present invention, the housing is configured for absorbing
mechanical loads. Forces, which are transmitted via the breathing tube, for example, when the

user moves, may now be introduced into the housing via the correlation and the fastening
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between the counter-fastening section and the fastening section. The fastening section in this
case 1s preferably used exclusively for mechanical fastening and may be configured separately in
this way by a fluid-tight connection or by a sealing section between the breathing tube and a
respirator component. Thus, it becomes possible to introduce the removal of tensile forces from
the breathing tube directly into the housing and in this way to achieve a mechanical uncoupling
for the respirator components. On the one hand, this leads to increased stability of the entire
system of the housing or of the closed-circuit breathing apparatus. Another advantage is that the
mechanical stability may essentially be guaranteed in this way independently of the breathing
tube, so that this breathing tube can be configured with identical or even higher stability in a
simple and cost-effective manner. Last but not least, the respective respirator component, to
which the breathing tube shall be connected in a fluid-tight manner, is also relieved of any

mechanical load and is in this way stabilized or protected.

[0008] In addition to the advantage of the mechanical stabilization via the housing and
the corresponding removal of tensile loads, another advantage is achieved. Because the fastening
section is configured as a positive-locking section, as it will be explained in detail later,
preferably circumferentially and independently of the respirator component arranged in the
interior, a primary sealing functionality may be provided here. Due to the correlation between
the fastening section and the counter-fastening section, it thus becomes possible that a sealing is
achieved not as a fluid-tight sealing due to the fastening, but a sealing against the penetration of

fire, glowing particles or contaminants during the use of the closed-circuit breathing apparatus.
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[0009] Based on the above considerations, it is thus possible to achieve, on the one hand,
a mechanical stabilization due to the introduction of tensile loads directly into the housing and,
on the other hand, an additional protection of the respirator component due to a sealing against
particles by means of the mechanical fastening. A housing according to the present invention is
thus used to increase the safety during the use of the closed-circuit breathing apparatus and at the
same time to protect the individual components against overloading. This may especially lead to
the individual components being able to have a configuration that has a lighter weight, is more

cost-effective and uses less material.

[0010] It may be advantageous when in case of a housing according to the present
invention, the fastening section is configured as a positive-locking section for fastening to the
counter-fastening section of the breathing tube, which fastening is positive locking in at least
some sections. Positive locking is especially defined as meshing and/or enclosing of the
fastening section with the counter-fastening section. In this connection, it is preferable when the
fastening section is formed circumferentially all around the passage opening and thus also
circumferentially all around the breathing tube. The use of a positive-locking section as
fastening section implies, in addition, the described protection against the penetration of fire or
mechanical or glowing particles in a simple and cost-effective configuration. A protection
against contaminants is also quasi automatically guaranteed in a cost-effective manner in this
way. The formation of a positive locking is, in addition, an especially simple and fast assembly
possibility and reduces the complexity of the individual components and avoids a high number of

individual components. The advantages according to the present invention can thus be achieved
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in an even simpler, faster and improved manner.

[0011] It may likewise be advantageous when in case of a housing according to the
present invention, the fastening section is especially formed circumferentially all around or
essentially all around the passage opening on the housing mount and on the housing cover. In its
division into housing mount and housing cover, the fastening section makes it possible to provide
an improved and more stable fastening. Thus, it becomes possible to introduce the
corresponding tensile loads generated from the breathing tube both into the housing mount and
into the housing cover via the fastening section, which has a double configuration. Since a
circumferential configuration is preferably provided at the passage opening for the fastening
section, a circumferential and especially symmetrical removal of the tensile loads generated into
the housing especially also becomes possible. A load on one side, which would be associated
with stabilization of the breathing tube and/or the housing on one side, can in this way be
avoided effectively and above all in a cost-effective manner. Moreover, rotation-free assembly
becomes possible due to the all-around fastening as well. The breathing tube can thus be freely
inserted into the fastening section or passage opening quasi independently of its rotatory relative

position and fastening can thus be provided faster, simpler and with lower complexity.

[0012] Another advantage may be when in case of a housing according to the present
invention, the second partial section has a smaller configuration on the housing cover than the
first partial section on the housing mount. Hence, this is an asymmetrical separation with the

partial sections of the passage opening having different sizes. The second partial section 1s
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configured in this case especially in the range of less than about one-fourth of the circumferential
section of the passage opening, while the first partial section correspondingly adds up to more
than about three-fourths of the circumference of the passage opening. The second partial section
may hereby have, for example, a linear or essentially linear, essentially barrier-like configuration.
With its larger configuration, the first partial section may have, for example, a U-shaped or an
essentially U-shaped configuration, and be formed on the housing mount. The asymmetrical
division now makes it possible for the first partial section to already guarantee a prefixing due to
the enlarged configuration. Insertion of the breathing tube into the first partial section is thus
possible for prefixing or prefastening already before closing the cover. For closing the housing
cover and thus for completing the passage opening by means of the second partial section, it 1s
now sufficient for this prefixing to hold the breathing tube in this preliminary position. Thus, the
user or assembler of a housing according to the present invention has both hands free in order to
arrange and fasten the housing cover in the desired covered position in an as clamp-free or

crimp-free manner as possible for the breathing tube.

[0013] Another advantage can be achieved when the separation of the passage opening
into the first partial section and the second partial section is configured as off-center in relation to
a passage axis of the passage opening in case of a housing according to the present invention. As
it was explained in the above paragraph, this is especially correlated with the asymmetrical
separation. Here again, a preferred configuration is a linear second partial section and/or a first
partial section preferably having a U-shaped configuration for the already explained prefixing.

Another advantage of the off-center separation of the passage opening is that due to the prefixing
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in the larger first partial section quasi an automatic avoidance of crimping or clamping of the
breathing tube is provided during the closing of the housing cover. Because the housing cover
only closes the passage opening from above in the sense of a barrier, an effective protection

against clamping can quasi automatically be provided.

[0014] It 1s likewise advantageous when in case of a housing according to the present
invention the passage opening is arranged in a projecting section which projects from an outer
housing wall of the housing cover and/or of the housing mount. In this connection, the housing
wall is essentially the closing of the interior from the surrounding environment and is provided or
formed, on the one hand, by the housing mount and, on the other hand, by the housing cover. If
the passage opening in this case protrudes outwards from this enclosing housing wall by means
of the projecting section, then easier access becomes possible. In this case, a correlation is
especially given that the projecting section protrudes further than the usual finger width of a
human hand. Thus, during the preassembly or during the carrying out of the individual assembly
steps, easier access for the assembler can thus be guaranteed during the insertion of the breathing

tube into the passage opening.

[0015] It is likewise advantageous when the passage opening has a radial projection
outwards from the fastening section circumferentially in at least some sections in a housing
according to the present invention. This radial projection has a preferably constant or essentially
constant configuration in the first partial section and/or in the second partial section, so that

reaching the final and desired preassembly position for the breathing tube can also clearly be
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visually seen in the case of central insertion during the assembly. Easier handling is guaranteed
in this case as well due to the radial projection. Last but not least, the radial projection can
provide an additional mechanical stability of the border of the passage opening, on the one hand,
but also a corresponding support functionality in case of relative movements of the breathing
tube. The mechanical stability of the housing and the breathing tube can thus consequently be

even further improved in this way.

[0016] It may likewise be advantageous if at least two, especially identical or essentially
identical passage openings are provided in the case of a housing according to the present
invention. Since a closed-circuit breathing apparatus usually has at least two breathing tubes,
namely the supply air to the mouth of the user and the exhaust air away from the mouth of the
user, two identical or essentially identical passage openings are provided with the corresponding
advantages. Both the introduction and return for both breathing tubes are thus provided with

both advantages according to the present invention.

[0017] The subject of the present invention is likewise a closed-circuit breathing
apparatus with a housing according to the present invention. In this case, at least one respirator
component is mounted in the interior and is connected in a fluid-communicating manner to a
breathing tube. Further, the breathing tube is fastened to the fastening section of the housing by
means of a counter-fastening section. Thus, a closed-circuit breathing apparatus according to the
present invention offers the same advantages as the advantages that have been explained in detail

with reference to a housing according to the present invention.
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[0018] A closed-circuit breathing apparatus according to the present invention can be
perfected to the effect that the breathing tube has a sealing section, by means of which the
breathing tube is connected in a fluid-tight manner to the at least one respirator component. The
sealing section is again geometrically and structurally separated from the counter-fastening
section. Thus, the two functions of mechanical stabilization via the fastening section and the
possibility of a fluid-tight connection via the sealing section are separated from one another and
thus the described mechanical stabilization protection of the respirator component is also
provided in a simple and cost-effective manner. In this connection, the sealing section is
preferably formed at the end or at the end area of the breathing tube, so that the fastening section
is arranged beforehand in order to fit the sealing section into the interior of the closed-circuit
breathing apparatus and of the housing. The sealing section in this case may itself have
corresponding sealing devices or sealing surfaces. However, uses of separate sealing devices in

the form of O-rings or corresponding components may also be provided.

[0019] Furthermore, it may be advantageous that the breathing tube is enclosed by a
fastening device, and especially in the form of a union nut, which ensures the fluid-tight
connection of the at least one respirator component, in case of a closed-circuit breathing
apparatus according to the present invention. This fastening device makes it possible to also
guarantee mechanical stabilization for the residual mobility of the breathing tube in the interior
of the housing. In this connection, the fastening device preferably does not touch the tube. If the

fastening device is configured, for example, as a union nut, then this union nut may generate a

10

PATENT
REEL: 048201 FRAME: 0912



10

15

20

conical annular gap in interaction with the sealing surface, which annular gap geometrically
prevents the pulling off of the tube from the sealing surface by the gap being selected to be
smaller than the thickest point of the breathing tube, which may represent a ring-shaped
thickened section on the front edge in the present embodiment, which ring-shaped thickened
section comes to lie in the nut of the component port in case of correct assembly. A force-neutral
assembly of such a union nut is thus at the same time a control feature for a correct assembly of
the breathing tube because a greater force would otherwise be necessary for assembling the union
nut. The sealing action is preferably achieved solely due to the tensile stresses resulting from the

undersize of the sealing tube section compared to the sealing surface of the component port.

[0020] Moreover, it is advantageous when the counter-fastening section is configured as
a reinforced collar of the breathing tube in case of a closed-circuit breathing apparatus according
to the present invention. Breathing tubes are usually configured as corrugated tubes for free
mobility and at the same time for a resistance to collapsing. If a reinforced collar is now
provided or used as a counter-fastening section in the end area of the breathing tube, this leads to
rotation-free assembly, as it was already explained, becoming possible in this way in a simple

and cost-effective manner.

[0021] Another subject of the present invention is a process for the assembly of a
closed-circuit breathing apparatus according to the present invention, having the following steps:
- insertion of the breathing tube into the first partial section of the passage opening

in the housing mount,

11
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- formation of the fastening between the fastening section and the counter-fastening

section, and

- closing of the housing with the housing cover.

[0022] Due to the configuration of a closed-circuit breathing apparatus according to the

present invention, a process according to the present invention provides the same advantages as
the advantages that were explained in detail with reference to a housing according to the present
invention and with reference to a closed-circuit breathing apparatus according to the present

invention.

[0023] Further advantages, features 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. The features mentioned in the claims and in the description
may also each be essential to the present invention by themselves or in any combination. The
various features of novelty which characterize the invention are pointed out with particularity in
the claims annexed to and forming a part of this disclosure. For a better understanding of the
invention, its operating advantages and specific objects attained by its uses, reference is made to
the accompanying drawings and descriptive matter in which preferred embodiments of the

invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

12
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[0024] In the drawings:

[0025] Figure 1 is a schematic perspective view showing an embodiment of a housing
according to the present invention in case of a closed-circuit breathing apparatus according to the

present invention;

[0026] Figure 2 is a schematic enlarged view showing the embodiment of Figure 1;
[0027] Figure 3 is a schematic cut away partial view of the embodiment of Figures 1 and
2;

[0028] Figure 4 is a schematic cut away partial sectional view of the embodiment of

Figures 1 through 3; and

[0029] Figure 5 is a schematic cut away partial sectional view showing the embodiment

of Figures 1 through 4 with the housing cover opened.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0030] Referring to the drawings, Figures 1 through 5 show an embodiment of a housing
10 according to the present invention of a closed-circuit breathing apparatus 100 according to the
present invention. Figure 1 schematically shows the main components. The closed-circuit

breathing apparatus 100 is equipped with a housing 10, which essentially forms the housing wall

13

PATENT
REEL: 048201 FRAME: 0915



10

15

20

12 due to a housing mount 20 and a housing cover 30. Figure 1 schematically shows a
mouthpiece, which is equipped with two breathing tubes 120 for supply and discharge of
breathing air and exhaled air, respectively. The connection of the two breathing tubes 120 can be

seen in more detail in Figure 2.

[0031] Two passage openings 50 are arranged at the housing 10 in order to guide the
breathing tubes 120 into the interior 40 of the housing 10. These passage openings 50 can be
seen on both sides in Figure 2. Both passage openings 50 have an essentially identical
configuration with this embodiment and are used to ensure passage of the breathing tube 120 into
the interior 40 of the housing 10. In this connection, Figure 2 shows the closed state of the
housing cover 30, so that the two passage openings S0 are completely formed and
circumferentially closed by the first partial sections 52 and the second partial sections 54 of the

two passage openings 50.

[0032] In a further enlarged view, Figure 3 shows how the two partial sections 52 and 54
of the passage opening 50 correlate with one another. The second partial section 54 has an
essentially linear and shorter configuration at the housing cover 30 than this is the case in the first
partial section 52 of the housing mount 20. The first partial section 52 has an essentially
U-shaped configuration, so that the breathing tube 120 with its counter-fastening section 122 can
be inserted in a rotation-free manner into the positive-locking section of the fastening section 60
in this U-shaped manner when the housing cover 30 is opened. A projecting section 70, which

provides a greater handling freedom for the hand of the assembler, is provided with this
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embodiment for an easier handling. In addition, a radial projection 56 is provided about the
fastening section 60 for a visual recognition of the preassembly and further facilitation of the

assembly.

[0033] Figures 4 and 5 schematically show how the described advantages can be
achieved in case of the assembly and disassembly of a housing 10 for the closed-circuit breathing
apparatus. In this case, Figure 5 shows the opened state of the housing cover 30 and Figure 4
shows the closed state. In this partial step, it can be readily seen that a respirator component 110
is in this case arranged in the interior 40 of the housing 10. For the fluid-communicating
connection to the breathing tube 120, this breathing tube is provided with a sealing section 124
and pulled over a corresponding projection of the respirator component 110 in a sealing manner.
The respirator component 110 here may have both a cooling component and a purification
component. A union nut as fastening device 130 is arranged over the breathing tube 120 here for

the generation of a mechanical fastening.

[0034] As soon as the housing cover 30 is opened, this fluid-tight communication via the
sealing section 124 with the respirator component 110 can now be formed in a first step
assembly. Subsequently or at the same time, the breathing tube 120 with its collar 126 as
counter-fastening section 122 is inserted into the fastening section 60 of the passage opening 50
and in the lower area into the first partial section 52 here. Figure 5 shows this prefixed position,
which is also shown or can be designated as preassembly position. If the housing cover 30 is

now closed, the second partial section 54 also meshes with the corresponding collar 126 as
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counter-fastening section 122 from above in a barrier-like manner and in this way completes or
closes the passage opening 50 in a barrier-like manner. The positive-locking fastening is thus
completely closed and is used not only for the mechanical removal of tensile loads indirectly into
the housing 10, but also, in addition, for a mechanical sealing against the penetration of fire,

contaminants or glowing particles.

[0035] The above explanation of the embodiments describes the present invention
exclusively within the framework of examples. While specific embodiments of the invention
have been shown and described in detail to illustrate the application of the principles of the
invention, it will be understood that the invention may be embodied otherwise without departing

from such principles.
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WHAT IS CLAIMED IS:

1. A closed-circuit breathing apparatus housing for mounting of respirator components of
a closed-circuit breathing apparatus, the closed-circuit breathing apparatus housing comprising:

a housing mount; and

a housing cover, the housing mount and the cover cooperating to cover a housing interior,
wherein:

the housing mount comprises a first partial section of at least one passage opening for
passage of a breathing tube into the housing interior;

the housing cover comprises a second partial section of said at least one passage opening;
and

the housing mount or the housing cover or both the housing mount and the housing cover
comprises a fastening section for the mechanical fastening to a counter-fastening section of the

breathing tube, which breathing tube is to be guided through the passage opening.

2. A closed-circuit breathing apparatus housing in accordance with claim 1, wherein:
the fastening section is configured as a positive-locking fastening section for fastening to
the counter-fastening section of the breathing tube; and

the positive-locking fastening section is positive-locking in at least some sections.

3. A closed-circuit breathing apparatus housing in accordance with claim 1, wherein the
fastening section is formed on the housing mount and on the housing cover circumferentially all

around or essentially all around the passage opening,.
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4. A closed-circuit breathing apparatus housing in accordance with claim 1, wherein the
second partial section on the housing cover comprises a smaller configuration than the first

partial section on the housing mount.

5. A closed-circuit breathing apparatus housing in accordance with claim 1, wherein a
separation of the first partial section and the second partial section is configured as off-center in

relation to a passage axis of the passage opening.

6. A closed-circuit breathing apparatus housing in accordance with claim 1, wherein the
passage opening is arranged in a projecting section, which projecting section protrudes from an
outer housing wall of the housing cover or of the housing mount or of both the housing cover and

the housing mount.

7. A closed-circuit breathing apparatus housing in accordance with claim 1, wherein the
fastening section, in at least some sections thereof, comprises a radial projection extending

circumferentially outwardly.

8. A closed-circuit breathing apparatus housing in accordance with claim 1,wherein:

the housing mount comprises another first partial section of a second passage opening for
passage of another breathing tube into the housing interior;

the housing cover comprises another second partial section of said second passage

opening; and
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wherein said at least one passage opening and the second passage opening are identical or

essentially identical passage openings.

9. A closed-circuit breathing apparatus comprising:

at least one respirator component;

a breathing tube with a counter-fastening section; and

closed-circuit breathing apparatus housing comprising:

a housing mount; and

a housing cover, the housing mount and the cover cooperating to cover a housing interior,
wherein:

the housing mount comprises a first partial section of at least one passage opening for
passage of a breathing tube into the housing interior;

the housing cover comprises a second partial section of said at least one passage opening;

the housing mount or the housing cover or both the housing mount and the housing cover
comprises a fastening section for the mechanical fastening to the counter-fastening section of the
breathing tube, which breathing tube is guided through the passage opening;

the at least one respirator component is mounted in the housing interior;

the at least one respirator component is fluid-communicatingly connected to the breathing
tube; and

the counter-fastening section of the breathing tube is fastened to the fastening section of

the housing.
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10. A closed-circuit breathing apparatus in accordance with claim 9, wherein the
breathing tube comprises a sealing section fluid-tightly connecting the breathing tube to the at

least one respirator component.

11. A closed-circuit breathing apparatus in accordance with claim 10, further comprising
a fastening device enclosing the breathing tube, wherein the fastening device comprises a union
nut, which union nut cooperates with the sealing section to provide a fluid-tight connection of the

breathing tube to the at least one respirator component.

12. A closed-circuit breathing apparatus in accordance with claim 9, wherein the

counter-fastening section is configured as a reinforced collar of the breathing tube.

13. A closed-circuit breathing apparatus in accordance with claim 9, wherein:
the fastening section is configured as a positive-locking fastening section for fastening to
the counter-fastening of the breathing tube; and

positive-locking fastening section is positive-locking in at least some sections.

14. A closed-circuit breathing apparatus in accordance with claim 9, wherein the
fastening section is formed on the housing mount and on the housing cover circumferentially all

around or essentially all around the passage opening,.

15. A closed-circuit breathing apparatus in accordance with claim 9, wherein the second
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partial section on the housing cover comprises a smaller configuration than the first partial

section on the housing mount.

16. A closed-circuit breathing apparatus in accordance with claim 9, wherein a separation
of the first partial section and the second partial section is configured as off-center in relation to a

passage axis of the passage opening.

17. A closed-circuit breathing apparatus in accordance with claim 9, wherein the passage
opening is arranged in a projecting section, which projecting section protrudes from an outer
housing wall of the housing cover or of the housing mount or of both the housing cover and the

housing mount.

18. A closed-circuit breathing apparatus in accordance with claim 9, wherein the
fastening section, in at least some sections thereof, comprises a radial projection extending

circumferentially outwardly.

19. A closed-circuit breathing apparatus in accordance with claim 9,wherein:

the housing mount comprises another first partial section of a second passage opening for
passage of another breathing tube into the housing interior;

the housing cover comprises another second partial section of said second passage
opening; and

wherein said at least one passage opening and the second passage opening are identical or
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essentially identical passage openings.

20. A process for the assembly of a closed-circuit breathing apparatus comprising at least
one respirator component, a breathing tube with a counter-fastening section and closed-circuit
breathing apparatus housing comprising a housing mount and a housing cover, the housing
mount and the cover cooperating to cover a housing interior, wherein the housing mount
comprises a first partial section of at least one passage opening for passage of a breathing tube
into the housing interior, the housing cover comprises a second partial section of said at least one
passage opening, the housing mount or the housing cover or both the housing mount and the
housing cover comprises a fastening section for the mechanical fastening to the counter-fastening
section of the breathing tube, which breathing tube is guided through the passage opening, the at
least one respirator component is mounted in the housing interior, the at least one respirator
component is fluid-communicatingly connected to the breathing tube and the counter-fastening
section of the breathing tube is fastened to the fastening section of the housing, the process
comprising the steps of:

inserting the breathing tube into the first partial section of the passage opening in the
housing mount;

providing a fastened connection between the fastening section and the counter-fastening
section; and

closing of the housing with the housing cover.
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ABSTRACT OF THE DISCLOSURE

A housing (10) for a closed-circuit breathing apparatus (100) is provided for mounting
respirator components (110) in an interior (40) therecof. The housing (10) includes a housing
mount (20) and a housing cover (30) for covering the interior (40). The housing mount (20) has
a first partial section (52) of at least one passage opening (50) for passage of a breathing tube
(120) into the interior (40). The housing cover (30) has a second partial section (54) of this
passage opening (50). The housing mount (20) and/or the housing cover (30) further have/has a
fastening section (60) for the mechanical fastening to a counter-fastening section (122) of the

breathing tube (120), which breathing tube (120) is guided through the passage opening (50).
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APPENDIX:

List of reference numbers:

10

12

20

30

40

50

52

54

56

60

70

100

110

120

122

124

126

130

Housing

Housing wall
Housing mount
Housing cover
Interior

Passage opening

First partial section
Second partial section
Projection

Fastening section

Projecting section

Closed-circuit breathing apparatus

Respirator component

Breathing tube

Counter-fastening section

Sealing section
Collar

Fastening device

RECORDED: 01/31/2019

PATENT
REEL: 048201 FRAME: 0926



