CARRYI NG SYSTEM FOR BREATHI NG APPARATUS The present invention relates to a
carrying system adapted for use with breathing apparatus. Particularly, but
not exclusively, the present 5invention is concerned with harnesses for

carrying [e air cylinders for use in emergengy tQps by
peopl e succ:{ﬂ‘ga(gzj flr re fighters and others who may be expoT%(?LAt’bg}Ocont am nat ed

and hostile environnents. Oten fire-fighters are required to work in areas
where the air cannot 10 be inhal ed for exanpl e because the air includes
harnful gases. In such contani nat environnments fire-fi ght ers use

br eat hi ng appar at ugptﬁﬁ\q%ﬁﬁfﬁfrg%]:gﬁ %REAEWNQMPA%AFH k and supply |ines

connecting the air cylinder to the mask for delivering a protected
br eat habl e supplé of air. However, the air in the cylinder is usually
pressuri sed and A5e&resestinventinn reletesiiora egmyingieystens adaniey famecunber some

o e ! Sl Bab RN £OPaliRl g S2198: oRAMINGSYRLERP, have beer

devi sed to assis ‘hers i n carr herr breat hi ng
appar at us. I|mweg;renlersa¢qnceureld wily harnegpesyen earyingodrs gtmore &r har ness to whi ch

the air cylin i [ (P der straps and
a belt strap \ﬁ/j\'ﬁcr[eé%for%tgg %ﬁ% cyg'tu%% E%E’ gegssgjc?%gtﬂ?? ﬁ@%ﬁar ness and
hence t he arandayﬂreredrﬂrro raa}ebetemammﬁotcontahenaiedynderasmlag the fire-fighter's
hands and arns. In GB 2302009 a conventional harness for use
with breat h.%‘g"*’%faﬁﬁfﬂ%t us i s described. The harness includes a backplate

whi ch is flexibl Q)fleﬁtf@eﬁglﬁitefw@recrfaqmri‘w tplveore irdreh evhesatherdiscdmaok and a

pi votal connection 25 between the Iaeandt belt for permtting

si devvays% "ﬁ@ﬂ d%ﬁ@XﬁF\P becaush %IF@ﬁlﬁdESQP%U 8555 d" 4 r eel y nove in
a longi tudi rb@htaﬁﬁrﬁéteurenwﬂmhemlsmr@ﬁ@tére dsleaireéthmglmgtdru@tfhat he harness

adj usts during use. However, little information is provided as to how air

is fed fromAoHWrses aB)?I“’rQW@i%’ 3 8‘at3|ﬁ@”ﬁﬁng'Mﬂ‘”?sh%OWeéﬁfﬂgﬂhﬁga'rappar atus. 30A
different hafnesst b ﬁwedr%&f fobeernrérm@% %%%%rwhebreI§@FW%rrat | east one

flexible shoulder panel and a flexib mountin 0 which an air
cyl i nder is Rawsushdbe a‘fh'et@r@UP‘él%’r'S yatm%ry nreswaraed and gs edapHed8i on

15  air cylinder is heavy and cumbersome for fire-fighters to carry. For this
reason, carrying systems have been devised to assist fire-fighters and
others in carrying their breathing apparatus. In general, such carrying
systems consist of a harness fo which the air cylinder is attached which
includes one or more shoulder straps and a belt strap which are worn

20 around the body so that the hamess and hence the air cylinder are
strapped to the body leaving the fire-fighter's hands and arms free.

In GB 2302009 a conventional harness for use with breathing
apparatus is described. The harness includes a backplate which is flexible
into and out of the plane of the wearer’s back and a pivotal connection

25 between the backplate and the belt for permitting sideways movement.
The pivotal connection is also adapted to freely move in a longitudina! slot
in the backplate so that the length of the harness adjusts during use.
However, little information is provided as {o how air is fed from the air
cylinders to the mask of the breathing apparatus.

30 A different harness is described in GB 2400014 which includes at
least one flexible shoulder panel and a flexible mounting plate to which an

air cylinder is attached. The shoulder panel is made of a compression
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noul ded EVA foam which, whilst being flexible, is stiffened so that the
shoul der panel retains its operational configuration even when not being
worn. In EP 1253967 an alternative carrying systemis described in which 5a

rigid backplafesisssdi vided in two to enable the |ongi %k!‘i',‘dﬁ%o h&agth of the
carrying systemto be adjusted to acconmpdate the different ack | engt hs of

different wearers. The air supply lines follow a path between the two
hal ves of the backplate and therefore are not easily accessible. The

present invention seeks to dr rob) e encountered with 10

convent i onalM4yed, E"@*é‘ “’Z‘ﬁ%tkppeé@ fﬂeﬁ‘ﬁ% iyaEessq ¢ E\%Ub% and seeks to
provide an 'sHBuE@éreﬁbrf‘eﬁFété(hQﬁs\?ﬁéﬂaﬁﬂhal%@nﬁ@]r%n &fentvteePi&IRMHg | nvention is
to provide a carrying system when worn, is confortable for a user

and does not¥Xfgnificantly inpede the movements of the user. 15A further

obj ect of the presestobayenhy Qr?erhgmﬁeocawy@h tefin RAddKHPE PURtiGM Whi ch is

capable of flexing in one or nore directi A still turther object of the
present bnvenmididhackplateés qbwdedsﬂ o t@fenabkeathe iﬂﬁ@gju@%'ti@m@tmfﬂw offers

reliabl e probegihafehm big Bt He gt pIAIENRRs ODF et of

the present IS to OVI e a carrying 2 tem whi ncl udes hi gh
gual i ty paddi diffetent imgatarer Thenaireupplydises todawaer path betweenAhgéwof urt her object

oL P Y e bR e BRI BT P s
carryi ng syst em The present invention seeks to address problems encountered with
10  conventional carrying systems, such as those described above, and seeks
to provide an improved carrying system.

An object of the present invention is to provide a carrying system
which, when worn, is comfortable for a user and does not significantly
impede the movements of the user.

15 A further object of the present invention is to provide a carrying
system which is capable of flexing in one or more directions.

A still further object of the present invention is the provision of a
carrying system which offers reliable protection to the upper body of a user.

A yet further object of the present invention is to provide a carrying

20 system which includes high quality padding to further improve user comfort.

A yet further object of the present invention is to provide a carrying
system which ensures correct setting of the centre of gravity for any load
carried by the carrying system.

A yet further object of the present invention is to provide a carrying

25 system which permits adjustment of the carrying system to accommodate
different sizes of user whilst maintaining proper transference of the load to
the user irrespective of the size of the user.

A yet further object of the present invention is to provide a carrying
system which permits simple and quick attachment and removal of

30 breathing apparatus to and from the carrying system.
A yet further object of the present invention is to provide a carrying

system which can be washed in a conventional washing machine.
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A yet further object of the present invention is to provide a carrying 25
system which permts adjustnent of the carrying systemto accommodate
different sizes of user whilst maintaining proper transference of the |oad

to the usgfgbibgspsctive of the size of the user. perfeptfdonbddid her
obj ect of tﬂe present invention is to provide a carrying system which

permts sinple and quick attachnent and renoval of 30breathing apparatus to
and fromthe carrying system A yet further object of the present
invention is to provide a car stem whj ch can be washed in a

i
conventi onal wasHhi%ey’ %ﬁpﬁl@(’tgfth pr Sﬁ”@'@i’eqtlﬁ’ﬂt’%@rprBBIdQ@tCQ(S"fy'ane present

invention isgy Et%rrp\fvﬁ\éh @ﬂs&e%ﬁdt)éhrwr SYEEAMIREN o8 BRSLERB/ N stan ai r
cyl i nder m)unt ed on the carry gds ystemis reliably held In position and

that the airns E%}llade“@id m@q&‘r&*@nlaﬁ hatthe Al cylinger l?ﬁ?or‘iﬂr@ﬁit"%%\yl%f | oosened
during use 5fhe. fo%%ﬁmoo's&ﬁ’ﬂ ddgerefore provides in a first aspect a
re

carrying system thing apparatus conprising a backplate and
a plural bty of sfThapsessabjpvedtiarahpesiferetievideicivf iskaspect meamdek of a user

oo of SR Mleffhop VSt BhiePeAtRhRack Bt OGKRIR £ BABKIAL B3 | east one

plate of a ;Ssl ICS nmateria ate "having a predeterm ned
shape 10 anqaimrhhtyaxf sﬂrmadamm ol fal @ tHedhaokplattapn @ hask gh aasetehempact

protection t S 1] 0 and / or

i spor si ng (P aL FoPEeanE S Rnte ShrPREhi B e fREd F0 e or na
f or ces i nposeplalycsheagrialgthard léas@bneww hagnot peedetenmivked strgpeuse and return
subst ant i al | redeter ned when.not su 0_an external
force. 18I dé’édl *59 a% %’@ 314 g %qu(%)(gtq Eroavbc%dp@&c{j%r%gee@fg?ﬁﬂ forsional ly
in response lls@raurﬁrvg gdd aﬂé:dﬁrmﬁiallg)fabédjtemgsa&td'/&rhimplerﬂug imeactise. Al so, the
at | east one | ate | s adapted, to deform subst whol | | astically

SR, ; £08

wher eby t he TRGEEnNML O resfieiheln rGRRANSH Oteﬁ m ifc?r FhTROFEY & i s

subst ant i al Ipendivg rmﬁidf%i t\bhétuﬁ@@f@a@&lid@hg us8@ing rétuﬂ’f sfignaradiprdiedi ment t he
backpl ate conpri ses a planar el enent consjstin single plate, the

pr edet er mi neiedeigpeingd St’ﬁée wheiy et $HigEeh S 3iye %‘”ﬁ‘?béfcé’d to follow at | east
appr oxi naf el y t hegdl, Uhalat (2R 6% Blakf isddBpEaNo BadkmitBrsinaligast one

di mrensi onal aspect.
response to a twisting movement of the user’s back during use. Also, the
at least one plate is adapted to deform substantially wholly elastically
whereby the movement of a user when wearing the carrying system is
substantially unimpeded by the backplate.

20 In a preferred embodiment the backplate comprises a planar
element consisting of a single plate, the predetermined shape of the single
plate being contoured to follow at least approximately the natural contours
of a human back in at least one dimensional aspect.

In a preferred embodiment the backplate includes an upper guard

25 region adapted to protect at least part of the cervical region and / or the
upper thoracic region of a user; and one or more tensioning straps attached
to the upper guard region, the upper guard region being adapted to flex
relative to the remainder of the backplate so as to substantially overlie at
least some of the cervical area and / or the upper thoracic area of the user,

30 when tension is applied to the one or more tensioning straps.

The backplate may additionally include one or more areas of

thermoformed padding which may be to follow at least approximately the
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In a preferred enbodi ment the backpl ate includes an upper guard 25regi on
adapted to protect at |east part of the cervical region and / or the upper
thoracic region of a user; and one or nore tensioning straps attached to

the upper (gyaf,dq 4681 on, the upper guard region being ¢3RSk add €X
relative to the remai nder of the backplate so as to substantially overlie

at | east sone of the cervical area and / or the upper thoracic area of the
user, 30 when tension is applied to the one or nore tensioning straps. The
backpl ate may additionally include one or nore_ areas ?f r mof or ned

( . th
paddi ng whi RIUFBYCOREOUWS Of B NHBRN RECk BLalileash oPe LiMersianp ?ﬁéecgnat ural contours

of a human back i, @l pediePétPefibiBRRNOMR! stRPBefdude a waist $tha@@ furt her
preferred enbodi nent the straps include a waist strap and the backpl ate and

\Aﬁi st st r ap anfdheibieckpifte Ped Yt siapinshsierigierengagingvaca)s faatstalivengagenent |
the interen | qu}n f4-Ql ; | : ROAGS osi tions of

t he wai st s%ﬁ%ﬂggﬁgt Ve&?bﬂw?H@Srg@gﬁ%ﬁé%&%éﬁﬁ%ﬁnﬁﬁgagemﬁﬁ[ﬁfpgsi tion

i ncl udi n§ meagegéroent pmskiong of the vaigialrapealatipd o the backaeeesch n each one of

the pluralit t. L1 ' wearried by the
carrying sy#g%ﬁéﬂﬁﬁﬂi'%&@@@%ﬁ?;(?ﬁ?/cyﬁsgﬁ%fegpﬁgﬁx?@q%%gﬁaai st strap.
Al so, the stwhepsbyninyeachoheadtthe plaiadty of engpgarosntipokitioss fliewstighi gf at t ached to

e o Dol i Rl BE B LANR TR R ARG | Do et ot 2P
carrying systaesfeired totee waishsttape 2Albo,the appps aiay dncludeca waist yiraly syst em
ggg}z [): Zhﬁg O?{VI’{? Ctléppli\%ttaquaaqgcﬁecﬁ) loutliwglblathpigtfe t(satpre"rirﬁﬁ req&%tp?\gotélo hold the
movement between the waist strap and the backplate.
In a separate aspect the present invention provides a carrying
system for use with breathing apparatus, the carrying system comprising a
backplate and a plurality of straps adapted to hold the backplate on the
15  back of a user when the carrying system is worn, the backplate comprising
a first attachment member mounted on the backplate which first attachment
member is adapted to releasably attach to a connecting part of the
breathing apparatus which, in use, connects an air cylinder to one or more
air supply hoses, wherein the connecting part of the breathing apparatus is
20  manually releasably attachable to and from said first attachment member
by a user without the use of a tool.
Ideally, 2 mounting adapted for releaseable inter-engagement with
the first attachment member is provided and is further adapted for
attachment to the connecting part of the breathing apparatus. Also, the first
25 attachment member may comprise an aperture adapted to receive the
mounting and the aperture being shaped to permit relative rotation of the
mounting within the aperture between unlocked and locked states.
In a preferred embodiment the backplate further includes a second
attachment member mounted on the backplate, the second attachment
30 member comprising a cylinder supporting surface and an adjustable fiexible
strap for encircling the air cylinder of the breathing apparatus, the cylinder
supporting surface and the flexible strap forming a continuous ioop the
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15 back of a user when the carrying systemis worn, the backplate
conprising a first attachnment nenber nounted on the backpl ate which first
attachment nenber is adapted to releasably attach to a connecting part of

the breat '%89@979%% satus which, in use, connects an ai beg\iBhidsifdosds© One or
nore air supp oSes, wherein the connecting part of the breathing

apparatus i s 20manual I y releasably attachable to and fromsaid first
attachnment menber by a user without the use of a tool. | deal ly, a
nmounting adapted for rel easeable inter-eng ment with the first attachnent
menber is pOEMRIBHOIMHCE & Manyaly adhgaiiel qog? orgy o H8ME®TPTERe connect i ng
part of theal;}rcgﬁ,g(mrng apparatus. Also, the first 25 attachnment nenber may
conprise an apérture adapted to receive the nmounting and the aperture being
shaped to per ni t Opépralyydefexibla raroncides astiaR 1as 196 1e¢king hee aperture

bet ween unl Qg Eﬁ%t Qr&ﬂo%&%‘t% BbE HEwh ster, the %thgﬂoé( égrﬁrfn‘?srﬁgaéj girgpdi ment the

backpl ate fur i'ncludes a secon m)unt ed on the

backpl at &, tohotallwcondecied atram’enlﬂmgmnb@rrs vasipinitee ﬁt}{O@l e9nneslét supporting
surface and air cylinder of
t he breat hi ﬁ?%e%éﬁgﬁsﬁgbﬁc’dﬁ%@ er‘@@%%%t’ﬁ@iﬁ%@%é%?& the flexible
strap form ﬁ@:kmgcthetrelanm;soshtqmpaftlhmpa[dnmtm;)emldjﬁg weinathers eandriireual |y

adj ustable to, conformto

Optional Iy, tkf%g'gf n 8@%‘%“& ﬂ%@ﬁgé’ s%tpﬁg%n§¥é|§£%%Ut 0881‘2%9 the strap
at a chosen radriaprdi e dltmﬁtﬁng rrtdmhamtsmp | ock conprising a pair of

5pi vot al | y conne ed str di er reln t he pivatal connection
of the pRir of st C@?ﬁ?&ﬂwﬂg&aﬁ%f !Ih KRG 1EEhani sm for

| ocking the dh@hﬁél!s%ﬁ‘r@l@ﬁsébipén indenepar moca‘alssmm hededioitherenbers and t he
| ocki ng mechani sm further |ncI udes a g r.o E‘?‘:EEI % SI ease buttons for
manual rel ed¥@AtBNgEaREaTaYS Ry PRECEHBRANS bi‘@lﬁ*fgp 9fioYte d8hnent may
further 'nC'lM@ﬁe@ﬁ@eﬂffomeealhgﬁﬁ)lfﬁ@é@@ehﬁerfeby o Ree ARyingageeagi ng one or
nore air supply hoses of the breathing apparatus, the hose channel s being

adapted to Wgéﬁeﬁ?ﬁ?ﬂﬁ@ﬁm@%&@ﬁm{hqsﬁs t?ﬁ‘édéﬁofn @8615’[590 FARS whereby a
user may en%%u%% HeSHRA8Ge Alétsatﬁ@ﬁm@énd@é&n@larttaéhmehwm&%e@ to and from

t he hose channe s 15 without the use of a tool. Also, the first and second
attachment raseipegferably separated by a distance correspondmg to over half the
length of the air cylinder of the breathing apparatus.

With the aspects of the present invention described above an
improved carrying system is provided for use, for example, by fire fighters

20  which greatly increases comfort, reduces wearer fatigue and which offers a
significant improvement in terms of wearer safety. In particular, with the
present invention a carrying system is provided which, when worn, does
not significantly impede the movements of the user. Also, the carrying
system is capable of flexing in one or more directions. Furthermore, the

25  carrying system offers reliable protection to the upper body of a user and
may include high quality padding to further improve user comfort.

Also, with the present invention the carrying system is adapted to
ensure correct setting of the centre of gravity for any load carried by the
carrying system and optionally the carrying system may permit adjustment

30 to accommodate different sizes of user whilst maintaining proper
transference of the load to the user irrespective of the size of the user.

The present invention separately provides a carrying system which
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are preferably separated by a distance corresponding to over half the

| ength of the air cylinder of the breathing apparatus. Wth the aspects of
the present invention described above an inproved carrying systemis

provi ded fop - is8:s54:0r exanple, by fire fighters 20 whipeh,@bRahio¥ss NCreases
confort, reduces wearer fatigue and which offers a significant i nprovenent
in terms of wearer safety. In particular, with the present invention a
carrying systemis provided which, when vvorn, does not significantly inpede

t he nmovenents of the user. Also, the carr stemls C abI of flexing
in one or nPEEMHE $'€k§’ﬂ€?%@f§qu'%?"ﬁt@\fé\”ﬂﬁﬂt§”‘jf 95%891 '?fba%“ﬁ ffers
reliable pr%he%n%etd‘awn@ s%w JPIQQYnQumamlaﬁ@ét?@r&érW gy@@hude hi gh
qual ity padding to further inprove user A'so, with the

present i nvénitade farmeshingripiagprygrticns W@Sl'ﬁ%maéh'”?o%ﬁ%gia@'@ﬁﬁ ect setting
of the centng, 85rrﬂﬁ€¥¥1§té(m |95d€nﬁ¥d d’%u‘?@fﬁa‘t @H aﬂk%eﬂfer%dni'éd‘&\ syst em and

optionally the carr may permt adj ust t o accommodat e
di fferenb sithesarnfingisyatemtis ratinblydieftt inipgisitign gnd et the ainsyldeniseaodf t he | oad

Lo Lhe user JLRRRSH S BALuidENT f Sy SimglRRr . The present [nvention

separately provi'dés-a ermts sinple and quick
attachnment and r émbodimedts bfmatmemtmpammwﬁ now endedarioed blievayar ryi ng

system This, in turn ry. | e washing in a
convent i onar” ReRP I RIRY Flerohfe BB mBH R T STl o o | <

el ably. ﬁefgsureﬁagf’fammgmmi e At rt”("T“l’.gﬁmm ot Thadvertently or
uni nt entPondYin/ QB%S@H H‘Vaﬁt}%‘ﬁﬂhé@a%ﬂﬁ) rfeﬁjz present invention

will now be dESCIFigPst @ﬁié@ﬁmﬁfatlﬁm%@@btﬁ)rﬂdﬁﬁtﬁe mwng ejsteeng &ig.a t he

d whi ch hi f
2;??3}) ﬁgy;;g@@%ﬁgwwnwégé%s t:hgélmf%cwearer-%ontactmg S|d(£) 019 tS‘nO refrle m%;csystrmge or a

Fig. 3 is an exploded illustration of a waist strap buckle;
Fig. 4 is a further diagrammaitic illustration of the carrying system of
15  Fig. 1 looking towards the outer side of the carrying system, opposite to the
side illustrated in Fig. 2;
Fig. 5 is a detailed illustration of the reducer bracket of the carrying
system in accordance with the present invention;
Fig. 6 illustrates a waist strap position adjustment guide provided
20  with the carrying system in accordance with the present invention; and
Figs. 7a and 7b illustrate a waist strap adjustment follower for use
with the adjustment guide of Fig. 6;
Fig. 8 is a side plan view of a cylinder strap adjuster,
Fig. 9 is an exploded illustration of the cylinder strap adjuster of Fig.
25 8
Fig. 10 is a perspective illustration of a carrying system in
accordance with the present invention to which breathing apparatus is
attached;
Figs. 11a, 11b and 11c illustrate details of a breathing system
30 attached to a carrying system in accordance with the present invention.
As shown in Fig. 1 the carrying system 10 generally comprises a

backplate 11 onto which at least one air cylinder 2 may be mounted; a pair
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10 with the present invention with breathing apparatus attached;
Fig. 2 is a diagrammatic illustration of the carrying systemof Fig. 1
| ooki ng towards the inner, wearer-contacting side of the carrying system

Fig. 3 is.an exploded illustration of a waist strap bygklRrnsmsosss Fig. 4

is a further "diagranmmatic illustration of the carrying systemof 15Fig. 1
| ooki ng towards the outer side of the carrying system opposite to the side
illustrated in Fig. 2; Fig. 5is a detailed illustration of the

reducer bracket of the carrying systemin accordance with the present
i nvention; Ff ghowdensirgps fl dmaucthargatieched ptipehyrpe Wsddpde thient gui de

provi ded 20 papkdladh@; 6AG BYIHg s‘ﬁiéﬁﬁ%@tﬂa@h@@fboé [RRe fodibt Bf thee present
invention; and Figs. 7a and 7b illustrate a waist strap adjustnment follower

for use wit hackeated)iustheemgisigiiape! oextends aveay frpry thegbaakplatainde pl an vi ew of
a cylinder ' g P i | | f the

cyl i nder st ?’?E%G?ﬁlg’é@@ﬁgﬁ nEiasggtt%cgg;?i t@lfhge.qzs?gpgi&gipdeﬁ%éegﬁ?@gefl | ustration
of a car byi strapy$®eithe gauyiogsgstamet Gistworn iy posidering thebagkplagmii o whi ch

B 00 AR APl RA R L o g b bt e oot
t he present fionvehetwasrer. The waist strap 13 is aligned with the wearer's lumbar
region and encircles the wearer's waist with the two free ends 13a of the
waist strap 13 engaging with each other at the front of the wearer whilst the
10  shoulder straps 12 are positioned over the wearer's shoulders. Thus, the
weight of the carrying system and anything carried by the carrying system,
such as air cylinders, is supported by the backplate which transmits the
maijority of the load to the waist strap 13 and thus to the wearer’s hips,
leaving the wearer's hands and arms free. The shoulder straps 12 ensure
15  that the carrying system is properly aligned and that the load mounted on
the backplate 11 is held ciose fo the wearer’s body and with the centre of
gravity of the breathing system in the correct position relative to the
wearer’s back.
The two ends 13a of the waist strap 13 may be secured to each
20 other by tying or by using any conventional belt-type connector. Preferably,
the free ends 13a of the waist strap 13 are provided with first and second
interengaging portions 14a, 14b of a buckle 14 such as a cam locking
buckle which may be more clearly seen in Fig. 3. The first and second
interengaging portions 14a, 14b of the buckle comprise respectively a
25 receiving slot 15 and a tongue 186 for insertion into the receiving slot 15.
The tongue 16 has along opposing side edges cam surfaces 17 and
shoulders 18, remote from the free end of the tongue 16. When the tongue
16 on the second buckle portion 14b is inserted into the receiving slot 15 of
the first buckle portion 14a, the cam surfaces 17 on the fongue 17 engage
30  with respective lugs 19 biased so as to project into the receiving slot 15.
As the tongue 16 is inserted further into the receiving slot 15, the

interaction of the cam surfaces 17 on the lugs 19 causes the lugs 19 to
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As shown in Fig. 1 the carrying system 10 generally conprises a backpl ate
11 onto which at | east one air cylinder 2 nay be nounted; a pair of
shoul der straps 12 which are attached at their upper ends 12a to the

backpl at e Jd,,RA%k,8 Wai st strap 13 attached to a | owerprRE 308544 he
backpl ate‘ﬁf2 @ge wai st strap 13 extends away fromthe backplate in

opposing directions and is attached to the | ower ends 12b of the shoul der 5
straps 12. The carrying system 10 is worn by positioning the backplate 11
over the wearer's back with the outer side of, the _backp]ate 11 facing away
fromthe Vvearﬂ%rreasen%@lr@gpgftaﬂgre PYFCYRg ?%'%tﬁ%gﬁs\%‘ﬁtfwc? I‘?@IO\'/VéJatP@r' s | unbar

region and %‘t%d inGoBiok RAhIMERE SECviMG Rt 18 Dnck iR &P shifgeserds 13a of the
wai st strap 13 engaging with each ofther at the front of the wearer whil st

the 10 shoulRfe beyenghihednost® the Bispngrierge Gelng ohEalgs &P causasdieders. Thus,
the weight qf H@tocéﬁg{/a)gbr@fgtrﬁt}ﬁétré‘é’ﬂe%ﬁ% awa;arggs%ﬁrtﬁé% Q¥ 1ghe carrying

system such as air cylinders, Is supporte t he bacKkpl ate which
transmt & t Heenely oking toe twanbutidmportions ingeil@irst strap 13 and thus to the

wearer” s nips. L eRKREbNG MRGE Sty ABdR A0tk B B dB8ng ToRashoul der

straps 12 ensure at the carrying systemis pro i'gned and t hat
t he | oad nounitieds d8a pheyidesokplhatiigstblickle dosiah Maoskhetreleahe budaner ' s body and

wi th the cenice, of g aul fof AladdRLSEAILNG BASSEThiond B! f ect posiLion

relative to arer’s a of tThe waist strap 13 may
be secured tporimciti2 Ocadthare ditht yélagseobutlonsuSergpgagss wimaent i onal bel t-type

connect qr.. Prefer.abl e free e 13a of .the waist strap,.,3 are provided
SR b eSS Rl ok B R e T By BitenS ot -8l ho 3o Bl kiR 18 Such
asda cam LOQhébclbeldmi@tdlﬂfd Gilotked, b@th@ﬁt@g@ﬁ?aret\ﬁe%'eeﬁd n Fig. 3. The first
and second i nterengagi n ortigns 14a, 14 t he bu conpri se

aspost i vel IS EBOayTANS PGS BOAR 145 RS BOREMTE O MeSBIEESn i nt o t he
recei ving slifftohd 194 kBuded) Rl Ghd RGs 41000 ehVRRRBINIO S gsigglarse cam sur f aces
17 and shoulders 18, renpte fromthe free end of the tongue 16. Wen the

] 8
tongue 16 orf%iRG 084l WIS R EaeSEIBR 14O S ligm;the shiddera dSiohttBet he recei vi ng

sl ot 15 4¢f ttb_ﬁ?dé 16t ThdakhGuePs EdPiheh bR rebidRed BBIMSHE rédedind o5 t he tongue
17 engage 30with respective lugs 19 biased so as to roghec into the

recei ving st PresidingstworRpPosingielease pyttanssifa @utheucker therdiss of he recei vi ng
thts ig t gh%é BLEKEBEINETeREsE NSRS iE 3RTicAT P edLE& halRsd @ causes the
compressive force applied simultaneously to both side edges of the buckle
is, in practice, unlikely to occur accidentally.
20 Either on the first and second buckle portions or separately from the
buckle 14, one or both parts of the waist strap 13 may include parachute-
type strap adjustors 13b. Each strap adjustor 13b has a strap slot which is
divided by a cross bar and is arranged to permits free movement of the
strap through the strap slot in a shortening direction but to restrict
25 movement of the strap through the strap slot in a lengthening direction,
unless intentionally released. This enables the length of each end of the
waist strap 13 to be quickly and easily adjusted to ensure the waist strap
fits snugly around a wearer’s waist. In its simplest form the cross bar may
be slidable within the slot in a direction parallel to the strap length.
30 Preferably, though, the cross bar, is adapted so that it interacts with the
edges of the strap slot to engage with and hold the strap extending through

the strap slot.



increase their separation by acting against the biasing force holding the
l ugs in position wthin the receiving slot 15. Once the cam surfaces 17
pass beyond the Iugs 19, the biasing force acting on the lugs 19 causes t he

lugs 19 tqy th the respective shoul ders 18 on
5t her eby Iocklng t%% two buckl e portions together. PkQR#%QB%ﬁg Ie 14 is

rel eased by the actuation of two opposing rel ease buttons 19a provi ded on
the first buckle portion 14a. The rel ease buttons 19a are nounted for

sl i dabl e nmovenent of the buttons into the buckle portion 14a. Each one of
the rel ease butt dfallyFEMidPRRUGHRESIrED "?’&'ﬂ)é@f’?@@ Hharegiroyided t wo | ugs 19

by means of g/ dtRgRsdUd 3abds inliRiecidle DHRK biuslfod, 32boThe unl ocked,

both buttons 19 are depressed sinmultaneously into the buckle portion l4a.
Thi s movener@nagiesithe lengifeeidbe pach oiise sbauldeisieaps te hetqwcmy a¥e |ugs 19 to

Ve 3931 NStedsPadl SRl AMISALRS AGH 01 8ot e hbBRel Pl PASRiLD | UGS 19

fromthe shoul tongue he tongue 1 en be
renoved Hr orattaklkeed tecibe biapkplatedt! arsl thByvqm‘t@Vﬂdﬂﬁgesm@’tlmipom ng rel ease

but tons 19 on t heeRUcklee {11 15 sk aha LNBRYEK] . RSi G, Gl gased
accidentally is signiticantly reduc ecause npr essive force applied
si mul t aneousiuppomring ptdtesi mehedgmnmﬁnyﬁﬁgefigmmuhe baskplahe gormgeisesa, unlikely

Separ at el v (TSI PRESEHERRE! 1A SR G Btk i 12e FRE Hel S T ap 15 rmy
i ncl ude par aghotbe-wiseeatsdath@nddgaion s a3t midkitdhasd naghddisust or 13b has a
strap sI is divide a cro is.arranged to permts free
rovenentDor SN PRI S.agh ok AT Graley 8P NG B G G RBLRITHGRa  cct | on but
to restri ct AN ESre MheahickMss s HRPbadkbRIG N1 tdppredimariys @i, ns a | engt heni ng
direction, unless intentionally released. This enables the Iength of each

end of the \%‘l’%'eﬁp‘@ﬁ'tﬂmg%‘%@'@l%@tf‘y Algiihe £4at £JPHHLEEed to ensure the

wai st strap a‘ack@awisxeoﬁfda%tﬂs@nmaﬁrtﬁé pﬁat@@pﬁﬁox.rﬂa%ew@owné est formthe
cross bar may be slidable within the slot in a direction parallel to the

strap | engt UGS GaRtQurs P%Dgﬁa”tbﬁék ¥y ydeasbgpe apd péﬁfﬁ'i@@bfdw% that it
[ nt er acks, Wdihohliene0ngs Bl phiA® 6 ERRrThObuPoRRAGIMLEEoARd hol d the

strap ext end%::arrlzgpiaper 101ugo ngt Ilee |§1tarc%?nn§10r? piane Asmayb lear
y be more clearly seen
in Figs. 10 and 11, the outer surface of a lower section of the backplate 11
lies approximately in a plane at an acute angle {o the plane of a mid-section
of the backplate 11 whereas an upper section of the backplate extends at
20  an obtuse angle to the plane of the mid-section. The edge of the backplate
11 is continuous and is smoothly curved, and does not include any
discontinuities which might catch on obstructions or the air supply hoses of
the breathing apparatus.
The plate 11a is formed of a plastics material which is strong and
25 lightweight. The plate 11 is sufficiently hard to absorb and / or disperse
impact forces, for example the impact force of an air cylinder striking the
backplate. Thus the plate 11a provides impact protection to the back of a
wearer, generally absorbing and spreading the force of an impact over a
significantly larger area than the initial point of impact. However, the plate
30 11ais also resilient and thus is capable of deforming in response to twisting
and / or bending movements by the wearer, thereafter substantially

returning to its original predetermined contoured shape. Thus, deformation
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| deal ly, simlar parachute-type strap |length adjustors 20 are provided on
each of the shoulder straps internediate its two ends 12a, 12b. This
enabl es the Iength of the each of the shoul der straps to be quickly and

easi |y adjis ﬁlﬁ? 5l st each end 12a, 12b of the shoul defcgbiodBsods r €Mai Ns
5at t ached to t ackplate 11 and the wai st strap 13 respectively.

The backplate 11 of the carrying system nmay have one or nore supporting
plates. In the acconpanying fi gures t he backpl ate conprises a single planar

elenment in the formaof a single te 1la which is shape 0 as to be wi der
at each endOf Wi Fgﬁeﬂﬁéds ﬁﬁ:’bstt‘%@'%qi’ M’%Pﬁy ﬁiﬁaﬂwiw't%aet Y "%@F@ﬁ

appr oxi mat elyas@8dalormatich. BeBAGDI& AN id EpdoRNErtiRxpy t@u@r@@\éﬂatl onal air
cylinder. The t hi ckness of the backplate 11, approxi matelé 10 mm is much

| ess than |ta§fawf@ﬁh”"@rhzﬁq<t°§thee‘ﬁgﬂrﬁf 181 9pe-eRE afICAthe WeRTRT HiBe¢he backpl ate 11
I's cont Our%nahgcsus&Eﬁgctg(@%f@éfaFrﬁ-n RRAERABMPh &Y Ghd ewaeqch@ R ddgedat ur e and

contours of human st one "and prefer abl di nensi ons.
Thus, al b pof Heplate diatfiexes reietivelio dne mmaingsof i platee l@f‘ tersonBhckpl ate 11

do not lie igp,deGOR ntooér%%%héar‘% Bl SRR Bb rﬂo\’i SRAG Wdhrfrggs- 10 and
of

11, the outer sur | ower section of t Iate 11 [ res
appr oxi mat eltye cammgaismhamaﬂharmawugéystﬂm H)techMI@g[ﬂllahﬁ@atbmga m d- secti on of

t he backpl at r ds at 20 an
obt use. angl &oPEeH o B Aty T RE aNGE bLES B Ao A Bl o e 1
i s conti nuots 3&ad Tihess nexiliemt yharactedstjcsari thadplete hiat enswodaubet any

di sconti,puities mhl ht cat.ch aqn, obstruc ns, o L supply hoses
of the ﬂBeat“fﬂaﬁ%f arBB\é‘?rﬁ?%g arq-ﬁ%bsﬁqrﬁltagy PF'g]qegg%jg’P’ ﬁ%%[)%#k%gat%h i\sti cs nmateri al
WBI Chbl S Zt ;wm@ thddarrdhg bysgbm\hem@ht Thefpl ate 11 is sufficiently hard to
absorb an or sel act force or. ex act force of an
air cylinder strﬁ FE@ R vhg dﬁﬁpg’ﬁ/éhe [RRETYIRRS, 3‘@&’%0“?[%3 e b &i des i npact
]prot ect:c on tc@véﬁé@tnbaﬁi&n‘féfre?arwﬂ][n%terlz?l%l]@t:i ak nsardasoidy cﬂgaran?wmeadl Ing t he
orce of an inpact over_ a significan ar t han t nitial point
of inpact. Fﬁ%&ﬂe@ttoﬂh@ refiesa é'ﬁﬁ@'ﬁtqg %g\éf@?ggﬁiweéﬁdwf’ '$s capabl e
of deforg ng)fltﬁbﬂa@ﬁ@ﬁéi%ahpmb).»@nétmﬁh%F@lbéurﬁ:rtogémér AengeEE®RIYes by the
wearer, thereafter substantially returning to rts original predeterm ned

contour ed shigphs.flampietardanidyinging &ipe. The flame retardant covering material
is washable and with the pneumatics and all air supply lines removed (see

below) the carrying system described herein is particularly adapted to
permit washing in a conventional washing machine.

20 As shown in Fig. 4, a first cylinder attachment member is fixedly
mounted close to the bottom edge of the backplate 11 and is in the form of
a pneumatics mounting 24. The bracket 24 provides an attachment point
for the demand valve 3 of an air cylinder 2 thereby enabling the air outlet of
the cylinder 2 to be supported on the backplate 11 via the demand valve 3

25  and the mounting 24.

The pneumatics mounting 24 includes a base 25 fixed to the

backplate 11 and a bracket 26 which is pivotally attached 26a 1o the base
25. The bracket 26 includes an aperture 27 which is shaped to receive a
locking element 28 which is, in turn, intended for attachment to the

30 connecting part 3a of the breathing apparatus which connects the air
cylinder to the demand valve 3 and the pressure gauge of a conventional

air supply apparatus i.e. the connecting part may consist of a pillar valve
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of the plate 1l1a is substantially wholly elastic and with not or negligible
pl astic deformation. The backplate 11 is capable of flexing towards and
away fromthe back of the wearer, i.e. fore-and aft of the wearer's back,

and is al spoSapahg of deforming torsionally in whichperrgfekhiBid ONY edges
50f the plate 1?% %I exes relative to the remainder of the p?ate. Such

torsional flexure is likely to arise when a wearer tw sts his upper body
whi |l st wearing the carrying system The carrying system 10, excluding all

hi . . _
or of er abl'y 218 A19031cs. THRGELUPTPEHY EHaSARErHE FESeHNFRE pl ate 11a
ensur es t hatsogshf paRai fiterSerRYERRAL B che®r Thie tpdddtehlidedRiigtReded by the
backpl ate 11 when the carryin stemis worn. Particul arly when used

S
by the fi reogientarrie@%,%cﬁ@oréauﬁtbe ckingrelgepiRinglydena shevldae29 et ar dant
mat eri al S”%i&?igtd'dgﬁfegq%%ﬁé\gib Sfe B’rtﬁéaeag% bf #RtpAGRII PN, Reef erably, the
W Cche et n

t
plate 1la is sand \een two | ayers 15 of the flane retardant
mat er i al Swhitletlogkiag istrmenti28ge prientateddeninserépn indelesanesiurgy 27 Intke r et ar dant
bi ndi ng tap I k rl L j ble and with
t he pneunat ?’Easéw%ﬁ%é'a I %i]rfsteg%g’;@% I%‘r@é‘%ﬁ@%@%@%ﬁ%ﬁé@j@@t he carrying
syst em descrexbeyblehibrazigh 908, sathiat thelsholigenddpt étke lookipgetanteni@éhi ng in a

conventi onal i i 0 0 i i ir yl i nder

at t achnment r%gﬁgé‘% ﬂgh gﬁ%@é?g’fF%Lﬁ%ggréc%s@%?@’m%ﬁﬁeﬁf%}%Oz %&e of the

backpl at e 1khaolder 29 ivith theeedge of tbé apegure @reinclodesau pddition2 4esiliene br acket 24
provi des .an attachnent .point for the demand .valve 3 of an.air cylinder 2
Pher eby 1@naliHiG BrE SN gateapwel MardS o raidin e refluBidlibel La on t he
backpl at e 1hogitian ohthedetrimgleleaiene28 irtiheapearitiiee2 Tron ahy egerddwhen The

pneumatics nounting 24 includes a pase 25 fixed to the backplate 11 and a
D acket 56 VRF EATIGG BYSRTAR M e aAear SRRIEDERREEN 38 The br acker 26

incl udes an pRRHILE B Zd MPphiing Sir E2RREk! BeRERIUVEoBait Redihg Gofl ement 28
which is, in turn, intended for attachnent to the 30 connecti n% part 3a of

the breat hi i@ 8¥P4PEE ¥ RAPCRUTBHTREINDCEING BATF S8 Pravifs At Fd i erand val ve
3 and t hg PrEgsYnehs aHS&hMéntan&RPMEN odRFhtai 1t iS4 RRkYd pBRAéRt B 1. e. the

connecting part may consist of a pillar valve
disengage the pneumatics connecting part 3a, the locking element 28 is
rotated manually back to a position where it is free to be removed from the
aperture 27. Thus, no tools are required to engage and disengage the
pneumatics connecting part from the backplate 11.

20 As may be more clearly seen in Fig. 4, the carrying system 10
includes a second attachment member in the form of a cylinder cradle 21
provided on the outer surface of the backplate 11. |deally the cylinder
cradle 21 is shaped to receive and accommodate the curvature of a
conventional air cylinder 2 and in a preferred embodiment the cradle 21

25 includes a removable insert (not shown) which enables the cradle 21 to
accommodate different cylinder curvatures and / or two cylinders 2 in
parallel instead of a single cylinder.

The cylinder cradle 21 additionally includes cylinder holding means
22 for holding one or more air cylinders 2 in position against the cylinder

30 cradle 21. The cylinder holding means 22 is preferably a flexible strap
which is adjustable in length. By providing a flexible strap 22 attached to
the cylinder cradle 21, the carrying system 10 is capable of being used with

11 -



and a regul ator. The | ocking el enent 28 and the aperture 27 are shaped so
as to permt inter-engagenent in one or nore predetermned relative
orientations. Additionally, the |ocking el enent 28 includes a shoul der 29

which is %%F&SE‘B engage one of the edges of the ap@phidsSindidsesdsn use,
5the |l ocking element 28 is orientated for insertion into the aperture 27 in

the bracket 26. Once inserted, the |ocking elenent 28 is then rotated, for
exanpl e through 90, so that the shoul der 29 on the | ocking el enent 28

engages with an edge_of the erture 27. ldeally, the interaction of the
Shoul der |20 P09 PrATPSGeALE HET Hises e oIl ECTROadANY | onal
resilient 1%'itﬁ§ﬁ‘<iﬁ&orﬁﬁ6'lﬁﬁﬂdﬁ?% (MHramiown) in order to maintain the relative
rotational position of the |ocking element 28 in the aperture 27. In any

event, when the WgalyitheCdindersians2y is e i9HY 04A CANHINUSHSIORRI s mount ed on
the backpl atchlin@ et SHRRIY 18%hshba LRI HIHSK indiliyrEResstbandheal I Tl owi ng

fromthe cylinder pneunatics connecting part 3a provides an

addi ti onl 25 dyindss. s shRwndr Figshfent Snellindep strep agiapior 23nwhiehi n a | ocked
position. Ta disen t Fﬁm@gl j tst3@. the | ocking

el enment 28 ?Ssgér ot ag@g%r?atﬂﬁgp y a%li@éﬁgé]g%g?wg?\ deSr%%it is free to be
renmoved fromnphgeragris 28ee23tvthalangspivaialiyt ajtdched 28c ieepniv eflet. Orvdigage and

i sengage tNRRIRIRLGS SHEELRGLRAI & R B LABORCIRI Aleaddor 20Rs my be

nore clearl e carryi stem udes a second
at t achnent esrbéjusionrenhate flormihefpivotehdtiacdment23cddrel ddilahothiedditeron t he out er

Focerve nd A i BAReS:siko s AEAROOFe &' BB e FBREPSHET 285 o naer 2 and
in a pref er rigs agobof bIge MEmbleciran @l pivathl 2&iocholenti23c.aTheoyindbt e i nsert (not

h whi ch les th dle 21 to. date different cylind
Curval ur 65, SHADGPSES SEYERRASE SoPTORERITY h-FRCRIae LR e 4 ngl o

cylinder. pivotal cORRedtibhizzde wissrateayfiderdttbp Pongioby¥e ang fredls cyl i nder

hol di ng means 22 for holding one or nore air Xl i nag)ers 2 i.n position

agai nst t he "eQ¥abifithin e adipeionds, t"iﬁé""%??"i’“ﬁﬂ%ﬁ f i HPHRAHOD i s
preferallby aré bRshdLatSi AN 64cH Gthaddiusdsabhe 1B0° Wineadh afly providing a

flexible strap 22 attached to the cylinder cradle 21, the carrying system
10 i s capabltengsmt geihgguifaes cyivatyre of an air cylinder located in the cylinder

strap 22. In use, the cylinder strap 22 is pulled so that it is in contact about
the air cylinder. Thereafter relative pivotal movement of the two portions
23a, 23b so that the angle between the two portions becomes = 180°,

20  preferably greater than 180° and the adjustor approximately follows the
curvature of the air cylinder, causes a small length of the cylinder strap 22
to be pulled past the pivotal connection 23¢ further tightening the strap 22
about the cylinder. One of the two portions of the adjustor 23 includes, in
combination with the other of the two portions or in combination with the

25  pivotal attachment 23c, a catch which holds the relative position of the two
portions 23a, 23b in their strap tightened position. The catch may comprise
any conventional cam lock and again, like the waist buckle 14, the cam lock
preferably includes a pair of opposed release buttons 23d to minimise the
risk of the cylinder strap adjustor 23 being released by accident.

30 Alternatively, the cylinder strap 22 may be in two halves and include
a buckle similar to the waist strap buckle 14 in combination with a

parachute-type strap adjustment. In a further aiternative the cylinder strap

12 -



a range of different air cylinder shapes and sizes and of being used with
either one or two cylinders in parallel. | deal |y, the cylinder strap
22 is in the formof a continuous loop into which the air cylinder 2 is

inserted Woli&3,5 S then tightened around the 5Sair gyjcadRbnsedi Shown in
Figs. 8 aral‘ggé, )é czyl i nder strap adjustor 23, which is used to tighten the

continuous |oop, has first and second strap engagenents 23a, 23b that are
pivotally attached 23c to each other. One end of the cylinder strap 22 is
attached to the end of the first g\oréi on ZKﬁa of the adjustor renote from
the pivotal A% AEHAR Hiere8gagRe SEPROf BpPkaq @OBt”I"?é?”e!ﬂ@“Qhﬂsof the cylinder
strap is attgehgo faidag end of the second portion 23b of the adjustor also
renote fromthe pivotal attachment 23c. The cylinder strap 22 passes

between the two PEMEBREEGPaLiRe RRIPIITEAICSINENI CRESISHEE A4 Stconnect i on
23c. When ”é?caﬁlé(rln?mﬁémﬁé{% %%3@%&;;&%@:@%&5% H/IIRBAdaR 26 thin the

adj ustor 23, the two portions e adjustor 15 are arranged at
an angl e5t o censtifuistahsecont! cylnder paghmETONGber @HiOR backplatesNgai® to t he

surface cur f i |4 | ' [ ap 22. In
use, the cy?é?ttﬁg@?d @ttpggag@'?tgwﬂuﬁ?%??g@?‘?’ﬂg?“ !S{blqéé?}ﬁ%%éﬁ?gé%é%out the air
cyl i nder. Thiee batkpiate thelndthie betipinesigal Rrefestiinthedltadhemanipoption isons 23a, 23b

so that the 1.t t i ef erably
greater thar?%ri}%%g%?yﬁgﬂgcﬂ?g% t@%'ﬁ%@%ﬁ&n@ﬁ §WH§3?W1§€%G hgécur vature of

t he air cyl ipadeplatecshisie slignssappirdxitnatedt to toé Idawes edige iohthershouldap 22 to be

pul | ed st .the pi.votal connection 23c rther ti enin e strap 22
about t @ Cﬁl?qﬁe&é}ﬂ{hqﬂgarg{. ?ﬁ%s?%a ?ﬂ?gtﬁﬁgw‘%]&n%ﬁgpérﬁﬂygﬁg‘%rhzs includes, in
gorrbl nat: on anuatﬂgnbhmggnbers, eérrédpﬁntim adLsttzTrmagreaater mlanmmtmmtu on wt hf t hﬁ
S5pivotal attac nt c,. a catc [ ol ds t rel ati ve position of the
two porti onéeﬁgg??%”‘ﬁ?t‘?ﬂ%'iaﬁr9@‘?&%- ﬁ%&rﬁ(’éﬁ@&] OE&% YRRSH SYRAYE cat ch may
conpri se any@eRMent memder S@lréLBIat BRipgaihder it pkvehted ik st buckl e 14, the
cam | ock preferably includes aa&m r of opposed rel ease buttons 23d to

mini mi se t hPIPSINGAWRNEORYNG Rerel Oldhe WAk NaNdRe ¥SAFRLRGYF ¥ Fased by
acci dentys 30pMid RIdnekd MR! bk df Barid ERBers faflihgBnd datdBngtRniéer the hal ves and
' nelude air cylinder and the backplate. It also reduces the risk of the air cylinder
snagging on obstacles. Furthermore, the relative positions of the two
cylinder attachment members on the backplate 11 ensures that the air
cylinder 2 is held close to the wearer’s body at all times during use,
20 irrespective of the movements of the wearer. Also, the combination of the
rigidity of the backplate and the positions of the two cylinder attachment
members ensures that, as the wearer moves, any momentum of the air
cylinder relative to the wearer is minimised.
Also provided on the backplate 11 is an upper hose retaining strap
25  30a for holding the air hoses 4, which extend from the demand valve 3 to
the mask 5 of the breathing apparatus, flat on the backplate 11. The hose
retaining strap 30a is preferably attached to the backplate 11 by means of
hook and loop material such as Velcro ™ and is arranged to overlie and
hold flat the sections of the two hoses 4 where they cross over each other.
30 Hose clips may additionally be provided close to the upper ends of the
shoulder straps to ensure that the hoses 4 line flat on the shoulder straps

as well.
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a buckle simlar to the waist strap buckle 14 in conbination with a
parachute-type strap adjustnent. In a further alternative the cylinder
strap may include interengaging strips of hook and | oop material such as

Vel cro TM\V&E&?)&Eﬁ As nmentioned earlier, the ppeyw@biGasIRUNti Ng
constitutes a first attachnment nmenber and the cylinder cradle 21 and the

cylinder strap 22 5 constitute a second cylinder attachnent nenber on the
backpl ate and are attached to the backplate 11 at a position which is

closer to the top edge of the backpl ate Eh n the bottom edge. Preferably,

the attachment p%@ikﬁﬁBH"Ei Roses Jlabayaiastdng %&Wﬂt?a”%‘mtﬂﬂ%’r ?rBE%\PVEI’rength down

fromthe to%tﬂ%?péféf' s%%l%g%@ﬂ@bﬁék@{éﬁé!idﬂm@ihb% eSBPheXyiffeebiadle the | ower
e

edge of the shoulder | ades of the wearer. The seBarati on of the first
and second &Iarageditignalygtimeded wihidegral kese@eppaia S0P evhichdi st ance greater

than hal f tngehgémw%ﬁaﬁ?tﬁgﬁ%%g&Qﬁﬁbvhﬁihrarﬁt%lzjteﬂ‘i'@bfovmeeirposi tion of the

upper cylinder attachnel ensures tha e alr cylinder is prevented
f r om pr ofectintagerenay fif wdhraspectiadhe bosasie Weus: &re havkplathiachiges er bends

over. 15Thi % hS K ni - H‘@T'E{ j tehi ng

bet ween the%glrsrgg@yl I 'hg?n%%%hltl%ragég:ﬁﬁggatﬂj é;ﬁggh? th&@ggcﬁﬁgri sk of the
ai r cyl i ndeffixediggiiachpdio tbbbaciplas. ABuhe hatkpate 11the singlespldteenposi ti ons of

the two cyli r A . . s that the

i oyl i mer otk AGUETEL SHEHD RRublf M SRty ABHERS 1 T lee.
20i r r espect iearaf tht hesaoateimigt srapf 30ah & huwe athercomiliredipn ohhedwski nati on of the
rigidity _of the ha | ate and the itio f the t | inder attachnment
menber s 1@ns ggn@g&bl?ogéh@ HQ"\%EW@B%%%@?‘S?WS %@m\l}&ﬁq@) e air cylinder
relative to drisaresepstane hoses Miigiistash thalmokmatevi idad dondtfernbaniopl ate 11 is
an upper hose retaining stra

, 25 30a for h ing the air, hoses 4, which
ext end from%WHe" BERSAICPANRDSEA e@‘ﬁ‘ﬁ@gﬁ'ﬁgk?ﬁ'%?g‘ﬁq{@’ tffﬁég?%‘??& appar at us,
flat on the dpagkekabs ahd thd hesdRsEnihgbabPi30g afd addptédeo it feef er abl y
attached to the backplate 11 by neans of hoqgk and | oop .nmat g_rl al such as

Vel cro TM arf®ses mayikgvgiassed nsneally wither ré@iing aoy oplT 8% ("Gns of the two
hoses 4 qsher@nfibgy, a%rrﬁ’c,srﬁio%gbaﬁ@?fhe%rﬁl%ttacﬁﬂ@ﬁﬁmeﬂbép% BBxblagighet i onal |y be
e

provi ded close to the upper ends of t
demand valve and pressure gauge to be manually released without the
need for any tools. Thus, the carrying system described herein is adapted
specifically to permit the breathing apparatus to be quickly and easily
removed from the carrying system by hand i.e. without the need for any
20 tools or other equipment.

On the inner surface of the backplate 11, namely the side of the
backplate which faces towards the wearer, flame retardant padding 40 is
provided. The padding is arranged in substantially parallef columns and is
contoured to relieve pressure points and to follow the contours of a human

25 back in at least one and preferably two dimensions. Hence, the padding 40
is arranged to have a central region of at least reduced thickness to
accommodate the wearer’s spine and preferably two columns substantially
parallel to the central column which are again at least reduced in thickness
to accommodate the muscles extending either side of the spine. To

30 provide good quality padding with a high aspect ratio, the padding 40 is
thermoformed onto the backplate 11, between the plate and the flame

retardant material, and is preferably formed using a foamed polymer such
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shoul der straps to ensure that the hoses 4 line flat on the shoul der straps
as wel | . To keep the hoses flat against the backplate prior to their
Cross over at the upper section of the backpl ate, opposing edges of the

cyl i nder ?Aogﬂg}?bare additionally provided wth integrds4988s&hannel s
30b which releaseably engage the hoses 4 and which are sized to provide an

Sinterference fit with respect to the hoses 4. Thus, the backpl ate incl udes
hose hol di ng neans 30 (i IIustrated in detail in Fi gs 1l1a and 11 b) which

are fixedly attachedtotheb t t he pbackplate 11 is a single

pl ate, no h&8&IIeHGENh %ﬂ?%@ﬂkﬁa Pye y&&?ﬁiﬁ@é‘“B&r Ha@ﬁ@g%pfg@ Y att achment
menber 24 a%@dttnbﬁalgﬁeprbeﬁéu%hﬁ@e FineRBurRRRs of tésshoulter spaty Taan®n of the
hose 10 channels 3 on linder cradle 21 and the hose retaining strap

30a ensur es ONHAE 'Wésﬂdmofihfl’w&'s? B%P &% t he backplate 11 and do not form
| oops which m ghk\s%ﬁ&m .r?ﬁ.rgobéﬁ@%%&%w& ABRhed W hBaRBRIe dTot h the hose

channel s 30b and the hose retaining strap 30a are adapted so that the hoses

may be r &l edbebackpaialll andiovhadies arlewer ieoivg die badplatef 1aMhere nd.
15Si m'a”%th walst dé;?@?ﬂvgrﬂéé{h%rbatcﬂﬁgfébhétw%tq?m% gRrdREr 24 enabl es

t he demand val ve and 'pressure gauge e nmanua rel"'eased w thout the
need for anyharothlesstrapiwigth cﬂmr@aheyfra@rﬁi,%sﬁ@mfch%‘c}‘!ﬂlsbétmFh@TrCéinn i s adapted

ficall d I
cemmved 1r ot et BVt o op WBH 0P RRetal ol e AL ER BB BTy 20
toolls o; ot h_e(r:I eq?emrfttbstrgms may bmﬂxdftm]/cahtﬂtéiedgoltﬁedmkpifatah‘e?w?ckﬂ :tng 11,

e Si
ngréaﬂ pﬁ%ﬁ%%@ &I E’\%Pgédsvﬂﬂ% @3@85%8?&?@ (ﬁ])ﬁ%ﬁegubstantl ally

paral | el colwHigspéandltsitie ot sttaed3 tobe etleetheshppesitned llponelb"sa and to fol | ow
t he contours  of unman

di mensi ons. ﬁﬁtg0?Fﬁ%arﬁédﬂg?fﬁnwnﬁ'tgnﬁF?'ﬁﬁ‘é%%ﬂﬁ%% vgref@g %I regi on of

at | east re%@@ngar@mﬁmﬁeama?mmw@djumbmmgursmpnm and preferably
two col umms substanti al | ar al t he cent{Tﬁ col. um which are again at

| east reducetitachment Qfﬁﬁ%ﬁ’@'sttétr%&% RASKPIREE HLEUTREESAendi ng ei t her si de

of the spj neattaEﬁm%Hp@ﬂaé Q@ neRetRinetivndradeiabd ofinkebagkpla@h fagmict rati o,
the padding 40 is thernmofornmed onto the backplate 11, between the plate and

the flame r earaatt%hfneﬁﬁfc@@waw 32 WH@hl%‘t%\déf”érPaB‘F #N¥ BFroieRis heyond et oamed

pol ymer suchyer side of the waist strap 13 which faces away from the wearer, to
engage with the attachment guide 31. As shown in Fig. 6 the attachment
guide 31 comprises a guide plate which includes a pair of paralle! guide
20 slots 33 having opposed cut-outs 34 in three separate positions: at the top
of each slot, at approximately the midd!e of each slot and at the bottom of
each slot.
The attachment follower 32 comprises a handle 35 mounted in the
inner side of the waist strap 13 connected to a pair of substantially parallel
25 legs 36 which extend through the waist strap and project outwardly from
the outer side of the waist strap. A U-shaped engaging member 37 is
mounted on each of the free ends of the legs 36 and each engaging
member 37 is arranged with their open end facing away from the other
engaging member. A biasing member (not illustrated) is provided to bias
30 the legs at a predetermined separation from each other. The handle 35
includes opposed slidable bars connected to the legs which are slidable

against the action of the biasing member. A squeezing action by the user

-15-



as closed cell, cross-linked polyethylene. Thernofornmed paddi ng 40 may
additionally be provided on the inner surfaces of the shoul der straps 12
and on the inner surface of the waist strap 13. As shown in Fig. 2 the

wai st str ttached to the inner side of 5 the 1 and
‘%P? ol S s 08h R34k

overlies a lower region of the backplate 11. Were the waist strap 13
overlies the backplate the wwdth of the strap is greater than the strap
width closer to the free ends 13a of the waist strap and in general the

wi dth of the wai st strap tapers wn_towards jts free ends 13a. The wai st
strap 13 maydee pidabif rﬁﬁﬁ@r@d? I%:He rescr Shesracing We?c'@ﬁ?%f erably the

wai st strap phs, 'cﬁuﬁéﬁé@ﬂvél%tt@&c‘%ﬁKrpir@ts%p&ﬂatlbﬁ oRtHEBRBeEgeE.Cch perm ts
the wai st strap 13 to be selectively positioned in one of a plurality of

separate differeftussodia U@ﬁ@p%pa@aw@ fgmbges paatgpasitioned intikee positi ons
are illustratedaivk @g@e s@t 3 By ﬁw@%ttﬁ%r\%?ﬁ?g}%@e §Pﬂ/fth9+€9IéhQBedt he attachment

of the waist strap e backpl at e rises an 15 attachnent guide
31 nount &d ®Renings oﬁﬂﬂerm%mbera&? eyfgaghg tba@uﬁﬂraﬂ@e ofithgifdespecta achment

foll ower 32 € e H%P” Si de of the
wai st strap g‘ggi %:I cﬁth? «:F% %gbgway éo‘rgnp%t%gol\/\i%ﬁ%?’ Q?‘%(gﬁceionatcggl @416{?

att achnent dherdrgadjugiabeHomgitudimaly (paréllel ethetwididhotdin weis stead 1 corrpri ses a
gui de plate 3 havi ng
opposed cut ‘%Féﬁéwﬁm& é@%nggﬁé?gﬁ%é)@o@h br?%lé?ﬁ‘ %%]F%S%S%t' each sl ot,
at appr oxi ngueleysidth @3mHbNeyenfwhemche ehgagiag chemtbard 87 leatswnerof each sl ot .

The attachment f.ol | ower (o} ri.ses a ha 5 mounted in the i nner side
o Cthe. dfi oPep e oftits 1A SR SiGRE Ty S PR E e AT o | o1 25 1 egs
36 whi chdextslgnsiﬁtéwemgfbytthe ewgé:sbftsléLoapothMpﬂmueCéaonLﬁamaﬁgw fromt hecI
outer5|eotewast U- shaped en in r 37 is nounted on
each of the OMSRFBRES fB‘Pgtpﬁ%?qt nggwg BS%F?PS&[HEJSI% 1ikﬁﬁer 37 is
arranged w mckphﬁttem1on@@ve?ﬁéhtfoaﬂ1er\9a@mmpffsnwé difeinhpssigiigagi ng menber. A
bi asi ng nmenber (not illustrat ed%@:ﬁll provided to bias 30 the legs at a

pr edet er mi ndBAUESA e dhsqyeszedie Hidsbitehars sR@siamave theengrgdiniies opposed

sl i dabl gsbangeRBEB 87 RA of PeldolRIH MY Bib tﬁb@nﬁh gfRBl ot 9Thixs thd he action
of the biasing nmenber. A squeezing action by the user on the slidable bars

of the handMeigistrapds peireiustable longivdingViuheibs ceryinBsysieiiuses an
equi val ent  rediiChdRAnohgitddital SRRREALAAD aBorhMBdhiné 8RR reMf back

lengths of different wearers is performed prior to the carrying system being
strapped tightly to the wearer. More importantly, as the waist strap 13

20 adopts a fixed position relative to the backplate 11 at each of its three (or
more) predetermined positions, any load carried by the backplate 11 is
constantly transmitted, via the attachment guide and the attachment
follower, to the waist strap 13 and hence to the hips of the wearer. With the
carrying system described herein, no or minimal load is transmitted to the

25 shoulder straps.

Additionally, the waist strap 13 is capable of pivotal movement
relative to the backplate 11. Such pivotal movement is useful to
accommodate sideways or forsional movement of the wearer in the lumbar
region. In order to enable pivotal movement of the waist strap 13, the waist

30 strap 13 includes a recess in which the housing for the handle 35 is
mounted. The housing of the handle 35 includes a silconised ring (not

shown) which functions as a bearing surface on which the handle 35 rests
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In use, the U shaped engagi ng nenbers 37 are positioned in their respective
guide slots 33 of the attachnent guide 31 with the U shaped 5 openi ngs of
the nmenbers 37 engaging the outer edge of their respective guide slot. The

position yaj,st strap 13 relative to the backpl basobfaerefore
adj ust abl ce{{/?o(tr?l)gl tugl nally (parallel to the width of t%teﬁ%%%]tm?t rap)

t hrough sliding novenent of the engaging nenbers 37 in their respective

gui de slots 33. However, when the engagi ng nenbers 37 encounter 10 opposi ng
cut-outs 34 further sliding movement of t he engagi ng nenbers_37 is

prevent ed byhat lﬂ@”@tﬁ%@at@ﬁa?‘ﬁ'@"%?”fcﬁjf‘@e mUS'%wgat'V@éngﬂedmd'%% cut- outs

def i nes a 1 in6GengY THELRIAL Besh)WBldtion T RN aigsliditRIdtiot & trge 10 Lhe
backpl ate 11. Mvenent of the 'waist strap 13 to a different position

requires a Wpagkplalg 1s1qaé%sz@cte¢néymaa@§mf@n%af gospiugs thad PRRIGE fioe engagi ng 15
menbers 37 Qg maéefbgtﬁéiﬁa éﬂmﬂfﬁderegaggl.m% BBIVE Bt fieng! ots. Thus, the

wai st strap is not adjusta ongl tudr'n en the carrying systemis
bei ng wobn: hooaiggt fﬂjewaposn@ aedmfmaqhélwtmﬁmﬂmr@ﬂdmwer mofadioent back

| engt hs of di t f is perforned prior to the carrying system
bei ng strapg)ey@ ?e%ff)%?ci)&hie wearer. More inportantly, as the waist strap

13 20adopt s a f i Aeadhpwsiit Fign10 ebdiculady tan uprerleadpoltatefIie at each of its

three (or pre er.m ned positiaqn Y-l.O. i e backpl ate
11 is const % ﬂ H?tlotnéc?sEsniLéép[eﬁguith%gc]hm%ﬁﬁbgeﬁggé#dg%dg%{ﬁ@&attachrrent
fgl | ower, t@ehb&aliyvapwhrcﬁ)t fr«gp tﬂépamdomwmeﬁt tbﬂ‘tEe Ishwidexgstttdpe \&ear er . V\:!jt h
the carr st em descri erein, no or ad is transmtted to
t he 255H§ g‘éfﬁl Qqcﬁﬁg?e l angﬂaiﬁﬁlaﬁ"@ﬁ%wgﬁr etdﬁ8 \ﬁ?éjfs(?@ﬁea%tq% i s capable
of pivotal rﬂammnbpéredd@blfmm ddwet dTaekenraée of ihe ISukblaps with 8le novenent is
useful to acconnobdate si @ys or torsional verre t of the t}(\earer in the

| unbar regi @ﬁloupﬁrgf%ﬂsp@f RN RA4sH P Arestet eRa g?e Visdh QENEt strap 13,

the wai st 3%%&@&(31& &t6e Bgﬁﬁoﬁatfa%ﬁﬁ}%ﬁtbﬂh%h@dﬂdéﬂ”‘ﬁrdﬁb@qgtﬂ%é or the handle
35 is nounted. The housing of the handl e 35 includes sil conjsed ring (not

shown) whi cHhackpigie UnsAFa@eat‘WEPaf@ersmef%méF? Wis@ﬁ'”fqtfée%%ﬁﬂﬂ”e 35 rests
that pernm t §né Pég‘?éd SNk URPYEIRIG 39fthb*b%cm§@ ﬂgcdr@ésaéw.%ﬁfrérﬁ thdle handl e 35

housi ng. The extent of any rotation of the waist strap relative to the
backpl at e 1Plane ¢idae puier edrfage ¢féh¢|§8619|&$ﬂ@t¥5iemt@fﬁﬁwrﬂﬁﬁtw"}ﬂr oj ect from
the surface pf Cglmep%meezﬁnd whi ch engage in respective slots in the

A pair of tensioning straps 39 are attached at their upper ends,

adjacent each other, to the upper edge of the upper guard 38 and at their

20 lower ends to respective shoulder straps 12. The tensioning straps 39 are
adjustable and are used to apply a tensioning force to the upper edge of
the upper guard 38 so as to induce flexure of the upper guard 38 relative to
the remainder of the backplate. By means of the tensioning straps 39 the
upper guard 38 is urged to lie close to and to follow approximately the

25 contours of the upper thoracic area of the wearer's back and / or at |least
part of the cervical area. Use of the tensioning straps 39 significantly
reduces the risk of the upper edge of the backplate 11 catching on
obstructions and also significantly reduces the risk of burning embers
falling between the backplate 11 and the back of the wearer. The

30 protective padding on the inner surface of the backplate is preferably
extended to cover the upper guard region 38. Alternatively, separate
padding may be provided in this regicn. Thus, the upper guard 38 provides
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5 housing. The opposing ends of each slot define upper and | ower rotation
boundaries for the | ugs. As shown in Fig. 10 particularly, an upper
end portion of the backplate 11 functions as an upper guard 38. The upper

guard 38 e‘;@bg&gﬁi%gﬂer ally upwardly fromthe point of RijachiRs:of the

shoul der straps 10 to the backplate 11 and has an arcuate upper edge.
The di stance of the arcuate upper edge fromthe point of attachnent of the
backpl ate with the shoul der straps is preferably equal to or greater than
hal f the width of the backplate 11 at thiglﬁ)&:nt of attachment of the

shoul der st rRAPIECHON 105 at lkastREERGPHNE CeRvica At YRAPEH'¥2Y¢ i er, the backpl ate
11 is contouiedpmrd in 15 the region of the upper guard 38, the backplate
11 curves away fromthe plane of the outer surface of the backplate at the
poi nt of attachméstmentioned garliey| the gaiying gystemadescribed abovg ghgiiesof

t ensi oni ng t i r, ] - each ot her,
to the uppe?ﬁéﬁggW(%?grﬁﬁgth%p%z@r}ggsﬁ%%gﬁ%ﬁgﬁgﬁetcﬁgiw?%gotﬁ?g\%\grﬁlﬂgnds to
respective siysi¢nieuckepapsylindergtestrposiedriyrige Seekphfe 3dicly e adj ust abl e and

are used 10 ppghysdnd RARIANLIG IRIAE thOwhRE SHARES ARTARSG0 thd e LpPer guard

38 so as to uce of the upper guard ative to the remai nder
of the backpledrer's Bypsneavisg fe wearet'e handmambarsny fegss [B9spitedh@pper guard 38

is urged to lj 0 I i, rat.el.y ; ours of the
upper thor acqagﬁgl%eagﬁ?é gﬁ@&%%&%%ﬁsdeg@cgg@h%'%rﬁgtsuﬁg&nﬁSgwbof t he
cervical ar eainirhise lodd ihbeehiensretativedo Hta wpsreBOf the gamryingapstesn, r educes t he
risk of the u peF) d&e of the lﬂkaEI ate 11 ca cthmr;@ on. obstructi ons and

al so si g% f iRl 9& QUEBENEIRE 1] WRTSF TfTiR T SHESTR Rl SMIR9eTy bet ween t he
backpl at ef lhm?wéimdlaefalﬁfling@sﬂeﬁﬁdil?totfg}aees'ﬂ(énpvgfgﬂtba\'mplpmddi Rg on the

i nner surface of the bac ate is prefer extended to cover. the upper
guard regi orf§gn p&r&%&%&??%w?' EEENE eﬂﬁéééﬁaﬁ;bﬂvgﬁ a‘ﬁc&‘/"is inthis
regi on. Thusof thd)Bardpie Eyaeialifl coBbPEOYH A@E thdésHiesbd @ackateat | east some of
the cervical and / ‘or upper thoracic vertebrae. menti oned earlier,

the carryi nd”%@fﬁ?'@ﬁﬂﬁl§§'&tBP'[§‘é’dh§’15‘ERf@mé‘?%EﬁCE§”& W&Vidﬁﬁ§uﬁéfs°§1meaéﬁfr the carrying
system ajdl amyBiHodGAER Shitvark RRILEASHYINeReyBtQEs. such as air cylinders,
i s supported by the backplate which o
The combination of the resilient guard and the tensioning straps
minimises any snagging risks as well as minimising the risk of burning
embers penetrating any space between the back of the wearer and the
backplate. The guard also provides further impact protection specifically to
20 atleast some cervical and / or upper thoracic vertebrae.
Also, the carrying system has been developed to minimise snagging
risks for example by ensuring that the air cylinder is held close to the
wearer's body and that the air hoses of the breathing apparatus lie flat and
smooth against the backplate. Further safety features include locking strap
25  buckles with opposing pairs of release buttons to minimise the risk of the
straps being released accidentally.
The carrying system additionally offers the significant advantage of
being suitable for conventional cleaning in a standard washing machine.
This is possible as a result of the first attachment member providing a
30 simple, quick and manually operable mechanism for detaching the air
cylinder, the demand valve and the pressure gauge from the carrying

system and as a result of the air hoses being manually removable from
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transmts the majority of the load to the waist strap 13 and thus to the
wearer's hips, leaving the wearer's hands and arns free. Despite the
backpl ate of the carrying systembeing a single plate and sufficiently
rigid to nyghiefsshpad nonentumrel ative to the wearerpcqfcihhi@osaid Yi N9
system 10 upper body novenents of the wearer remain substantially

uni npeded when wearing the carrying systemdue to the resiliency of the
backplate and in particular its torsional resiliency. These | oad bearing

characteristics of the carrying systemin conmbination wth the contoured
backpl at e iﬁ@ﬂ?ﬁﬁ@gﬁﬁﬁﬁséﬁﬁgﬁEgﬁﬂyfﬁeﬁhﬁ?aﬁﬁgg§Bﬁ@&?ﬁaﬁ%mgvides superi or
wear er 15corgpphtat@déarPbé Rirfoviiddrirh lth‘eﬂdi‘érryﬂ?dsg@terﬁﬂ%rfully\w guickigt i gue.
The conbination of the resilient guard and the tensioning straps mnim ses

any snaggi ngVioskeayEingdhe ugR ofgny RPN SPRTIaISEH e g enber s

penet rating any apa dRBNRSIONHE iAo SlcibiEIARABAT aBSR e backpl ate. The
guard al so provides further inpact protection specifically to 20at |east
sonme cer vi c&emiiptionoprovigpér cardidawisteny &rtuser e exanele, by e fighiayi ng system
has been devygl; iYL $8mRdrRged (o X Rhi uring that
the air Cy|¥ﬁﬂ§f5??3ﬂgfﬁ§??%§§ to’? éﬂgﬁé?%#éE%@%ﬁi andhﬁﬂgreﬁﬁi air hoses
of the breatsigniicaapipapravenentiie termgtof asa@rerd@t®@th agai nst t he backpl at e.
Further safety features include |ocking strap 25buckl es with opposing pairs
of release buttons to mnimse the risk of the straps being rel eased
accidentally. The carrying systemadditionally offers the
significant advantage of being suitable for conventional cleaning in a
standard washi ng machine. This is possible as a result of the first
attachnment nmenber providing a 30 sinple, quick and manual | y operabl e
mechani sm for detaching the air cylinder, the demand val ve and the pressure
gauge fromthe carrying systemand as a result of the air hoses being
manual |y renovable from permanent fittings on the backplate. Thus al

parts of the breathing apparatus can be renpved fromthe carrying system
manual |y and qui ckly wi thout requiring the use of any tools or other
speci al i sed equi pnent. Al of the features of the carrying system descri bed
above, in
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5 conbination, provide a carrying systemfor use, for exanple, by fire
fighters which greatly increases confort, reduces wearer fatigue and which
offers a significant inprovenent in terns of wearer safety. CLAIMS 1. A
carrying systemfor use with breathing apparatus, the carrying system
conprising: a backplate, the backplcapgmsonprising a first attachnment nenber
nount ed on the backpl ate which first attachnment nenber is adapted to

rel easably attach to a connecting part of the breathing apparatus which, in
use, cpnnecAsalyin@eyst@ylfomaerwithoremiingrapparatusatie cnyplsystesempisagei n t he
connecting part of the breathing apparatus is nmanually rel easably
attachable to and fromsaid first attachnent nenber by a user w thout the
use of a tosbaciphde,ahsbsapthtatémetvimnt nenber nounted on the backplate, the
second attachnent nenber conprising a cylinder supporting surface; an
adjustable flexible strap for encircling the air cylinder of the breathing
apparatus; and oafirsoattaohirenhesmbehmsneied chahe bacﬂ@mhhmhamgagiamame or

nore air supply hoses of the eat hi atus e ho . s being
adapted to pr 0V|@8m§ﬁrﬁ9md@?tﬁgg% Blga?%?h %C?ﬂnrec’@l?p‘bgfri fﬁ%%@? ﬁ'\N}H;er eby a
user may engage aiparatusengaga Lisbecdwnecteranmn'r@hrﬁiei‘tchﬂiHDd)Mnh@SﬁSsdpplyand from
t he hose channel s w t hout . t V\herelratﬁt he c%l i.nder

supporting surf at¥eSntNeRE tF‘F 89(”510 n%qui‘ Pt*‘%tb Y AR AYD RPEEHY t he
di aneter of whi Cﬂ@!daSafﬁll?tlauad;Ha&‘)Ieatdjanﬂtfr@h’l €aidl €irst amdabitent mehiber by aneérer of an

air cylinder; and ity of straps adapted to hold the
backpl ate on the" Mﬂ@fusﬁ’ﬁ?gf’a‘vﬁﬁ the carrying systemis worn. 2. A
carrying systemas clained in claim1, furt her conprising a nounting

adapted for rel easeabl e.inter-enga errent attachpent nenber
and further adapf? &8gr2tgERLeRTRATOF SNy H\?Q%%CR %av‘te *5f°The breat hi ng
apparatus. 3. A sgtéchiiengmsibbecrasisiiga U}éﬂiden‘s@baﬂlﬁg Aurfacshen etjostebie fir st

ttach t nb t t t t d
Fhe apertur 6 be: IRISRAGRIT shglt e bR of et fgmrprelotn i ° "
within the Ftp_ertWr_ﬁozbeioyeehamr;“dimk@bmdlylmgh@dgshabemore dir sdppdaat:icrsgstng

t ai med, .j n,anyone of cl ai exiple stra
“hel udes”a st apotbE ARG afiariyEr e nded St ne R RRiRRsR G b a s °' P

di aneter, the stinapfelack ﬂd:f.‘mrma S mgap&y tpeesies, wiierpby @ Ladr rya;cmgagetaed strap
hol di ng nmenbers wherein e

onn air of ,str hol di ng
nmenbers i ncl udesdgel%@ﬁlﬂﬁegowggrh'gﬂ s%lﬁ ?Uc?lpﬁ/ﬁ'gjéﬁ? ho a’i“ffé]"'P@“ atfcfs\‘?eChSB E}%)I on of
t he pair of str apittmlt thengsendratesisarmhahéres thecckllrmigr amdoamgm{awammuhe
includes a pair pof.. S| releaebu on for rel ease_of the
| ocki ng mechant sioBergh (inh & RETEDE e iEe uPmeTR et My FBREB ci'ai e 1
to 4, wherein thedjﬁétalslbtcan@femmdealtarmmm aregybiedes; are separated by a
di stance corresponding to over half the length of the air cylinder of the

br eat hi ng appar at us.
and

a plurality of straps adapted to hold the backplate on the back of a user when the

carrying system is worn.

2. A carrying system as claimed in claim 1, further comprising a mounting adapted for
releaseable inter-engagement with the first attachment member and further adapted for

attachment to the connecting part of the breathing apparatus.

3. A carrying system as claimed in claim 2 , wherein the first attachment member
comprises an aperture adapted to receive the mounting and the aperture being shaped to
permit relative rotation of the mounting within the aperture between unlocked and locked

states.
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4, A carrying system as claimed in anyone of claims 1 to 3, wherein the flexible strap
includes a strap lock for locking the strap at a chosen strap loop diameter, the strap lock
comprising a pair of pivotally connected strap holding members wherein the pivotal
connection of the pair of strap holding members includes a locking mechanism for locking
the relative position of the pair of strap holding members and the locking mechanism further

inciudes a pair of opposing release buttons for manual release of the locking mechanism.
5. A carrying system as claimed in any one of claims 1 to 4, wherein the first and

second attachment members are separated by a distance corresponding fo over half the
length of the air cylinder of the breathing apparatus.

-21-



