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CARRYI NG SYSTEM FOR BREATHI NG APPARATUS The present
invention relates to a carrying system adapted for use

wowdok/1ks2eat hi ng apparatus. Particul arly, but nPCT/GB2009/050346

excl usively, the present invention is concerned with
har nesses for carrying one or nore air cylinders for
use in enmergency situations by people such as

cont am R BB VARG RESTEMEFE BREA DA BpERRATUS

fire-fighters are required to work in areas where the
air cannot be inhal ed for exanple because the air
i ncl udés presedtinveptioasrelatas susivacyimmsistematapted for use

FiRt S BBITER) Bpadiafis,; POAEH Rl Pu ARl P AR Bhgsom

linveesion 6 666ddrned With Rarhessed fodeardymgtdiee @fambré alr
del i ver| ng a protected breathable supply

PuARARSE fort yRe i emerrgenﬁé Sayaﬁlcmeby pgorelglﬁyph@s fre: -fighters

Bhg%ﬁHér‘s%ﬁﬁo afte&)éha'i‘w%ég ¢l s heavy
and cunber sone for |re- ters O carr or this
leeawrm*nen’&rryl ng systens have been devi sed to assi st

fire-fjght nd others in carrying their at
hbpar SHTE fTericuets AP requiEat EnPUR Mepreas e damarr sannot
% |ﬁh£1é6| %é@pl%é@%u&@%h@b[ﬁ n‘F?fudié‘sdﬁérrhﬁll ghs hI%dSLich

I NC es one or nore s der straps”an a
sonmommaiedmram@nmﬁmS areaﬂgkﬂtermese)boh;atbmgtawaratue that

SR RES AP vay" EAEGeT Rl ATt BraitEs etierRg the g’ "°
cQliferis @20 Rfask fsp@éwetnlngreabrdﬁ@ét@@%?eétarabfés@mw 8f air.

br eat hi ng apparatus is described. The harness i'ncludes
drlomylep,l eainnitba cyinderdsiustally presserisedband e a tesult the

Biriadaien R ARaUE AR s oSO R, Bt bR e GTRE Ty s
$e@lwams rrymf‘g%téms hage peentadviseadntoesssist firé-fighies®and

adapted to freely nove in a longitudinal slot in the
@Hlﬁ( §|Iraf:errwagtthg+f bqughqngrgﬁnar@mst He grAeFRb U G aTELIRg

| s
PSR, Siict ST heseld phion Mol pR IR Ao
ticludes dmeat hiong shpplaieastraps Andiaf hedt etMp Mnohesm waern

%?osucnd ttf)1 Ct)odqy S%B th%étl?h %grnvé@'s%rﬁdl hnecrlclédtﬁe 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
between the backplate and the belt for permitting sideways movement.
The pivotal connection is also adapted to freely move in a longitudinal slot
in the backplate so that the length of the harness adjusts during use.
However, little information is provided as to how air is fed from the air
cylinders to the mask of the breathing apparatus.

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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| east one flexible shoul der panel and a flexible
mounting plate to which an air cylinder is attached.

wabmogtaed der panel is made of a conpressi onnoRdTIEB2MYAS0346

foam whi ch, whilst being flexible, is stiffened so
that the shoul der panel retains its operational
configuration even when not being worn. In EP 1253967

R
kRogideH gandl retfng itd o@érétbﬁapéér‘f%ddﬁﬁtidy sv@Mvhenht bein1g
adj usted to accommpdate the different back | engths o

Wwoferent wearers. The air supply lines follow a path

are il EEAra 3P ILEEpR S S BB R SO e T e
bigid daeksiafy isklidded antwni it engisle the lorgtod @@l iepigél of the
carryi ng systens, such as those described above,

d
SBEKHOtYSHIBP g8 agiustas (@ deerrpaadpie Hhesdidferant bagk ?enngths
. ; . . : .
ORuAeuS Bcey THER SRUMISy P lbefEefing o,
habkesaidhalbeskplate and)ihickefoasble/notngeesilg dcsessibleenent s

of th er. A further object of the esent inventjon
s 1 o |BPGIPHRNNVEIO] S7PKeyIS TR RIAD|ne SpapHisrd With
B T g R R A onOBe dBpgacd e, AR seks
taproyiideyas yrepeaviedidactying systemeel i abl e protection to

t he er, .bad f a user. A yet th bject of th
or ool ShiS B, restil yeibies Io'biglidy 8 gbEjbodsler
WhicH) wheH weas idcemisreé for Paskh a1 86ed Hot Sighificamnpove
user confort. A yet further object of the present
impede thenmoyements ef/ihgeusercar ryi ng syst em whi ch

ensur - [ t. t. i .

any. | BolyEE B6leaPl eldeBentiffa iRl Sio Bro e K He,

ebstent whfchtib eapableasttiiexm¢eintor@on moteodpectionde a
carryin ,ifystem whi chctgerrri ts adjustnent of the
carry?“h%'” y%th@hQ?JSCfa‘éf ArRFESET inyertiondathe pryision of 3er

HA Bl PRI BB PORASRRS LRI B
furt héryetlfuricer afjectraf the psesent imieatibhosto pravadepa carrging
%ygt%Fnr %HE:% 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
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
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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system which permts sinple and quick attachnment and
renmoval of breathing apparatus to and fromthe

w@200041292¢3 system A yet further object of the PCEEBmI09/050346

invention is to provide a carrying system which can be
washed in a conventional washing machi ne. A yet further
obj ect of the present invention is to provide a

carryin t em whi c nsures . that .an.air cylinder .
rount AT SR B BB B Sl paiideié Barrving
BStehi @RicRNshsuRed tHat@naliF cyndiePARIUNtEd BR%the carrying system
i hadvertently or unintentionally | oosened during use

Thielippydaid in pesiieon endithelitee @ieCyinder aptiimadyverienty or

. r Vi for use Wi th breathing
gﬁgwi%i O%éﬁgtl.ﬁg% e?% %ﬁg‘% cq<pl ate and a plurality of
st r apThagapsest ihventindthehsforagsionideisan @firshesgat o @frryang

user when the carrying systemis worn, the backpl ate
SYHEM O vigeaith Bresithing @PpREAtEs 89”@”&”@5@ pé%%@e@”%ﬁ
BlEafy o $f3bs S0Ep e e BB E R} AR LT when
thpeartryipg elysieh ewom, sheibackplate camprssnd wat Bast eaeiplate of

e
faﬂ& G6E at [G2RE SHe Yat8 %ﬂﬁgﬂgg@gg ho O;FrobWeSFﬁd%%t Botéctittflo a

duri ng use and return su
psedémmgma@bya’aiqastwaetmlluabsermm@endd ar@hsmr@ng émpact

f t t d d t
ares b Rleim oS B hed e RSt IR teaet oy
Bbnding arRer orstwistivg 6 LS dlsithg lfééénd trétarraéuﬂmqaﬁtﬁa@rt@ its
plate’is adapted to deformsubstantlally whol |'y

eregatemaned speeapien met subjesteato an %th’ﬁélrflomﬁn .
by 1 nGT AR BT A PG o gl S

besiapisatie acmnxtrrigsm@vam@haomheahwn’erﬁackmlngtus"w Azrfsoathe
single plate, predet erm ned shape of the sin

ar a6t ae plate shodabied o sera @W%@nﬁlaéb@whqu@laﬁmqﬂf/e| y
é@{fﬁe%o(%@ﬁﬂeﬂ%ﬁ %Ee@wﬁ% Vea? d@"tngrbgmr{r%eﬁﬁem&

onal "aspect TN a pre

lsabkuahazalq ummpﬂdiesi taﬂhe;hm:kpgmard regi on adapted to
protect at ast rjé)g?@ he cervical region and / or

the ugpErPree: Qﬁbﬁdﬁ@%ﬁe COIRR 135172 B1ANEDr e
b%?ﬁérﬂrﬁdhgls‘ﬁhb%‘?% éﬁél@cd"ﬁ@, 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
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,
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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whamkptaaee so as to substantially overlie at

to the upper guard region, the upper guard region
bei ng adapted to flex relative to the remai nder of the

of the cervical area and / or the upper thoracic area
of the user, when tension is applied to the one or
nore tensioning straps. The backplate may additionally

SR o4 e eR F SR BT8R e
t henajypalirtie@bretiriePEmd ol i@ thé%'l‘ra'PQ imdlud€astaionNstrap
di nensi onal aspect. In a further pretrerred enbodi nent

end tke bapkplpiecandiwaist Rieptingude intarangenngraerps fraetatve

4l RuoBls BBl IAE il eioR R LRSS O e ol &Y g
@nPhg@mbht posifioeNgrpenmabt sies kdlathe ©f thehckplasd, exdohap
relative to the backpl ate, each engagenent position .
ﬁﬁ@ﬁ@%ﬁnﬁ@t pesitaen fnsiu '%mQ?g‘Stfﬁéb@K@Q ﬁ@ﬂgassmecrit@ﬁsmon

- . ' f .

U b e 251 B B gl bRBAREEE Vol o
aayﬂoédwgar;siyedttgfnmmwn%\mg systemswibert avorm & tl_ybstt?rat('jlmrgler red
anstre i heainl ity Al5peiney HARSIBRE g Ravarst Strap
QA PIsaifotaly Hﬁééﬂééj {eh@idacRpRity & BhriPVSEBIY phstareen
the waist strap and the backplate. In a separate

axpement ietywees dre wiaiatetrap(amdpihe\kia@hplaée.car rying
system for use w th breathing.apparatus,.the carr.ying
de Al %

syst et 8GFHAILEAGPECLRERSPREE | ONATRViIdesA CFyi
sy stepsfordeBtvAith breaiihg apbardias kb alaeryily §\teMadmtsing a

user when the carrying systemis worn, the backplate

Derkninisi and a plurekly ofieeRmsiepterk imkold tba heekplate emie
BACKBE BLRMINEN thE Sy A ARRIRNL WERTAAE Habi B8RP ESfpt8ing

eleasabl’y’ attach t ihg par

arfieet dttavthnagmananber Woudlted on thes Baclgnateashish difstadttachment
cylinder to one or nore air supply hoses, wherein the

PHHREeRR s mglapiad taelqasabhy alfadh) e 8ppRedingsParsoiigual | y

t je q
AR AR) S Bt feaTun ol el one pr o
baesaipbly, h@sesy winereig the @pheecting pare bétedariebthing apparatus is
i nter-en [

AU EHaP Y HGrT AR [ aagt gl et BERFTEN Berher
P?r@;l;;é:érlvmm&@me 0ke bhsg thgieat hi ng apparatus. Al so, the

Ideally, a 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
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
member comprising a cylinder supporting surface and an adjustable flexible
strap for encircling the air cylinder of the breathing apparatus, the cylinder

supporting surface and the flexible strap forming a continuous loop the
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attachnment nmenber nmay conprise an aperture adapted to
recei ve the nounting and the aperture being shaped to

w@eoonilzs2exel ati ve rotation of the nmounting w t hPET/GB2009/050346

aperture between unl ocked and | ocked states. In a
preferred enbodi nent the backplate further includes a
second attachnent nenber nmount ed on the backplate t he

seco d att achnent risi n C n

36 BhYRLETS Rear Uy S ielopleup it bt an
faqrcyﬁﬁ@érr cling the air cylinder of the breathing
apparatus, the cylinder supporting surface and the

flexi @FéIOQﬁHsapihe@emufgsﬁa@mdudﬁﬁo@wa@dﬁpktfﬁéwcémt@e

Slrafiet ErbniBell4B oo BiHEEP g st dr 3P CoTktSrbefosr ¢
piviotdllyi dtstinedast! strad helidgoelenitsars mréfemghé v ataIr @mnattion
chosen strap | ooi[c)lp di aneter, the strap | ock conprising

o thet paib ! raphaling ERRars &l ude% Iaekng Mechansat r
F’}é&% dﬁnt'&etrng%’gl%\sfﬁ%ﬂlon Qﬂégﬁa?r% <®a tHb‘i’d|ﬁ§'r't‘ﬁer‘ﬂfa%ar%fr aitPthe

ncl ockl n nism
lankicigwnethenisel @atthee inobhseldsi apainfof bppopiag relebss udtpns for

hoI din msnbef nd the | ki,n mechani sm furt her
g@e%s%g &19390‘8\3%6%‘?9%@ ease buttons for nanual
rel eaﬁ‘ﬁe‘%fecbﬁﬁ a'tt%ﬁhféﬂt rfﬁa‘é/'ﬁﬂhémncﬂb% ér?é:@PﬁHore hose

attachment may further de one or nore hose
chanmas $orf @ieasabé/a@zagﬂ%@nga@r myprerair suppty heses of the

BHERh b R A e § i ot PRBS Rt I o RESn ¢
frRerfé@caiftt fGrunBlair YpRPhodde WitereBy B fer megwand

and di sengage the one or nore air supply o and
ﬂramgﬁg@ tihe 9Be e arerel air SiRMY BESeRto are from et fﬁQﬂe channels

?erfg{% udd &4t |dA? C‘BH&' Pt AR ERBhd TRARAK higmbers

Yy Separa I'st'ance correspon

@V@ prafetdoly b@péretw bvy afdusttbﬁc@corres(ﬂ)cbrrcd thbvér’f‘rﬁaIf the
breat hi ng apparatus. Wth the aspects of the present

ienathof Hie %i'é%'md@é@fmﬁab@a&fﬂingrﬁ&p@ﬁiblscarry| ng system
s pr Wu'tﬁjgﬁ s PetS6f the ?re@%@"fﬁb@ntlo@ydéédr%eﬁ B Bh

whi ch gre I ncrease reduces wearer
fraproyed cmnnylngwsyshemﬂé @rovided farnide, damgxanmge pbe firentightars

bFudiaatijaersss coplin yPABCs weai raigiedndiiotetters a
WRIFiCARE MprédRBment 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
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
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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not significantly inpede the novenents of the user.
Al so, the carrying systemis capable of flexing in one

w@eoosneR2zli recti ons. Furthernore, the carryi ngPGHEB2IUN/050346

offers reliable protection to the upper body of a user
and may include high quality padding to further
i nprove user confort. Also, with the present invention

e FE Sl B PSR (S il chamrreys o
Bhdtfﬂﬁ‘n &7 EXfryifig SYSIcPm FAR, Qpﬁjr@r\ﬂbkéfs tHeecarafiny isPstem

system may permt “adj ust ment to accommodate different
stiteeder washingin ponventieral Washing meshine: AHse ortinelly

His. St ey LEARED 10 BRETRTAbLAT BB op

o8 cariryigg Systeamisvaiigblgetand irspssition ananithtabe & cylinder is not
attachnment and. renpval of breathing apparatus to and

fnastvertretly. af pRiniRntiopst v iroseAed durindtusen, nmkes t he

CaL 1Y RSN TR SH4b Tk So Ry ol B SREUASK 67 Ry

o ewlapteemly avigneigrentd &b trmnamdmpa/rhylmgielra\mmgstledeoh:
stemis reliab heI.dinFosntlon n

the c S J(
{hat P LR SpRTANG g of % SAU¥NOSYET dp actordance
wmmhe%ewﬁl.ﬁwedtaﬂwwsr&wm.hg%gggrI StagbnEgt s of the

present | nvention w | now be
exanpFé.éhisya d\vagrammfaécdmsgatlontdﬁ&eacaroyrpgrsyshegn of Fig. 1

S ShingtS gt ey vedestahicinBiale 31 B8 ek St
I nvenFiry widiheiiiedédinstramiaops Waististephaekidi 9. 2 is

a diagrammatic illustration of the carrying system of

Fi g. '9 d’ousum@rhh@malaggamﬁeatucnwﬁtratmafé%’e @@Fﬁ/'@@tSYﬁ@m of
e . p

O, B B3R BHPL P Miafuh S B 85T o e

fsldehn@gtraieagﬁ Etgr@t,l c illustration of the carrying

system of Fig. ng towards the outer side of the
car ryfigh 55'?3% @%?"%ﬂ'é@ ratoR gf thecregiuger brackst ofahesariying
Eg%en?m dc%r @r‘és%ﬂt InvEHE&Kat ion of the
reducer rac the arrying systemin accordance

wi th g aoﬂlesteates lanweist stoap pBsition Gédjustment guids prowdedt

S RaTh e St 1R e ek Vi S b 01 anc

| nvenFigN7a8HY 7D 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.
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
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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Figs. 7a and 7b illustrate a wai st strap adjustnent
follower for use with the adjustnent guide of Fig. 6;

woe@9/18522% a side plan view of a cylinder strapCT/GB2009/050346

adjuster; Fig. 9 is an exploded illustration of the
cylinder strap adjuster of Fig. 8 Fig. 10 is a
perspective illustration of a carrying systen1in
corﬂance Wi t F%the resent |nv E?on to

f Shio oSG Wit g retaRRe A 'égpp?ﬁ‘é”ds_ti%a idne
bé@kmb{eyﬁ réicPa Mﬁ'étr%poﬁ BHBEIRRI 1 DbuRHTLEINAftAE hed

to a carr%/l ng systemin accordance wth the present
pAagkplateoh] edyrisirstiap 3 gxtendswayafmmuthg b@%l@'@tﬁ mo

SRE6HAD A PRE PG s, A SRRl ThE e By 12 Sl srifter
strappd 21 rhehcatying eyﬁetratm fgwatn b @beltlbhrﬂ@rthemkﬁﬂ%@e 11
to the backplate 11;: a wai st strap 13 attached to

QVP'bW@rW?%@lr@rba@f( W'H‘ethﬁé?}%'l gidle of ihe bﬁ%k%ﬁes“ facing,away

l;
FERPIHEWBHRY, THRTAREaPAC (B 1S foldd GRRER fRaROemReS
s¢giapantizncirtles tbalweeirelgs am*settevithlmei twovmasmebgs 13a of the
e e TlehgSaing v Br S aReoBaE R pinet T A Wegral iyt the
%h@ﬂbbh@tré‘ﬁé‘ﬁ?% H%E%ltlﬁﬁeé‘ov& frféowé§rér% sﬁ*idu&ﬂ#g VP'th the

he wearer"'s region and encircles th evvearer S
m@tt ofithéd calrwwngv&ysfereendram/tfmg cefrletohtey thei carngng apsted,

i i h oth f of, .t.h
%ﬂ?fﬁ‘%‘?%wnbﬂsfﬁazse?t?éqo?;eg@@ St lte i ol SRS e
9y’ oF tISE R the deis'tsStrédﬂes wRl #ls & thehResrals Wi

system and anything carried the carr system

Kaingnedvearsysinaadsandg @rn@iﬁg@r fleg WU¥% Sﬂa@ﬁﬁmr@ure
Ui BEPIRG DR T PR obo B hEPFelGed b RiFn

wesabeckateandis g ciseRo ftie deafdrets B@dwbd@wlmtthémnﬂré of
ensyre that the carrying systemis properly aligned
SrRyviyiithe Reeatbing % & tsncemrect paskipndetive tpgh%el d
Neds&rd Batihe wearer’'s body and with the centre of
grawty o the breathing systemin the correct

posi t iThe twel extdsvE3d of thieevaiststeap $3 naaykbe secured to each

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
receiving slot 15 and a tongue 16 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 tongue 17 engage
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

-7-



10

15

20

25

30

The two ends 13a of the waist strap 13 may be secured

to each other by tying or by using any conventi onal
whedobArzpee connector. Preferably, the free endBC8&20H/050346

the wai st strap 13 are provided with first and second

I nterengagi ng portions 14a, 14b of a buckle 14 such as

a cam | ocki ng buckl e which nay be nore clearly seen in

Fig. 3 The first and econd.l eren rt.ion
Hiease helfSerasbiin &Y actig a0l ELSAdRg iR Mg e
ll@%ﬁh‘ﬁd&ﬁl@' Wﬂhlﬁh@?ébeﬂw_rg 134 5160iﬁ@é tHeﬁé@rﬁ@u@ﬂécéQtW
t he receiving slot e tongue 16 has al on

Oppo HENMONG thflugadés tfmeamaﬁmgffamaqtmgawt%bmsd@r@a@ss the

R 0 R uh ¢ bl ASBBRP I o e 1LY, .

thdreby herkirer@ievivodoidkis pdidiont tédethér.r st buckl e portion
l4a, the cam surfaces 17 on the tongue 17 engage wi th

res pea_hp\k@q lﬁyf W%%@@obkmeﬁc W@Jt'cm %f e opRASiNg Friease
Pﬁﬁﬁhé’ hBg ﬁ?%\ﬂ?ﬁ&%n th@‘?wét%c&%@é’@g&q tAth THERIARL butto

her € receivin € interaction o
t1Ba aremmmn‘téduf@sslmémebhemlengef the matesssntohtbel bug:kle19

t oi ncr se their s aration acti ai nst
BPHT TR CEGEN RBP & ThE FHlEsTRButoTs &Qgﬁﬂaeaew & the
F@s‘iﬁcﬂ@%né'dﬁthéﬁm QRO bIncitd SR GREAB RGBSR, When

beyond t he I asi ng force acftl ng“on
theybudlde d&us @s be hmlcbql@d botht twtmatﬁaam deéprehged

res ctive, shoul ders 18 on t ue 16 ther

G FroLRy P R piten o’ RIS el e regase
bﬂlttbﬁs ﬂgia a6E8s t@ﬁmetrﬂc,cm§§t1@t6 Abvé WeaPRPHR Bifising force
rel ease buttons 19a provided on the first buckle

peting Qﬁ thﬂﬂJgﬁﬂQéemS@éb@ lugs 1Dfromithe shasledrseiBeen fher
%H on 1A'ﬁ1vetgﬁgﬁeqf6 (IAC?)fth%ﬁtﬁeo %6\7500#&9%3%%%%@ slot 15.

por one ease but t on

8ygqaoeing tWo eppesng edlease botorss 19aenttne bugkie, R gk of
means of I nter-engagi ng teeth. Wen the buckle 14 is

the beckia |b§1f}9er&|e&t§@ﬂhaq9lﬂ€tr%|§/ issigniticantlyredyerd because a
%b rL QRGO % Lisul ‘H\%Bb@lgﬁq g‘owgud%%ge%f%he buckle

nment o ease tton a causes,” I'n
ishen bLa;?nlcéQumld(eimweoagmlanevdehtmlybl asing force acti ng
on th

18 onCitHE SR HGuErSt N3 SeRENE GHETE PRSIGEROF HepprBiBty rom the
CEERI T BT L0 LERST g 1 oepraia prspe
dfpe 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
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.
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.
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t he buckl e being rel eased accidentally is
significantly reduced because a conpressive force

wappbiizxt2si nul t aneously to both side edges of PEEGB2009/050346

buckle is, in practice, unlikely to occur
accidentally. Either on the first and second buckl e
portions or separately fromthe buckle 14, one or both

parts,of the waist s r 13 u achut et

D o Qe SR Doy ST el 56 BBE O A& Ve
dhletithdfehe WhbGdet Strapy irlethdiar &S @\Rﬁeﬁ@é 128H2U$ This
arranged to permts free novenent of the strap t hr ough

eﬁ@b@srtag Ieﬂgjh of theaegefopt t«iﬂm shputrer sérepsrio tpetauiekly and

ALY pEhaFRURIRD oalh s 155 "B hE AURBT aRap Tp rBhdins

aebeRsetb ttha;k@rm@HGSartdwmel veaigt Strad 13ae£p@mdekyf the
wai st strap 13 to be quickly and easily adjusted to

ensur d ?I@QKQ‘%@ 1§t0ffz§fﬂ)e ﬁﬁ&rﬁ'ngrﬁ)@%ﬂ‘ BNV LONR 8F 81018
$hbgoripghiates, T Y BCorhBaDiAg fobielrifie BlckARYe Bmprises a

tsmglspraapr emngdrit.in Brefarmadi  singleopighe 1 ﬂawmq:misssrmled {0)
apt ed racts W t of the

a5 A beoy Gr fbeanthsmt regih TatueHEm e S0 A xR ng
idHgve Pde%Pm§ \?BqS419b- drgﬁéétb)/thaﬂ géﬁ%n%f%f: @n‘hbﬁﬁ

stra engt h ustors 20 are rovi eac
errmyllnl@er sTheaﬁsBchnetserqfrﬁm ha@qolate twappraimaely 1§|)me ls

Thi he h houl d
ERcE 888 B sk Epeliths2hat 4 S8 Blath TG e e
gadkélafe 11 Bcartotife® éih*fh%@l?ihe%lé%é&ohﬁ@é@&oﬁ’éW@ﬂf@d

to the backplate 11 and the waist strap 1
ceBieddei and gontoues o Rpmandack inet laest eae ramrlg"etey@blwwo
i¥ela8ss Oy 1 allpaifits ‘Prﬁér’tﬂg o{BJt&I&%nnéPsdr#b%es of the

acconpanyi ng rigures t ackp conprises a singlé

phaksiatee! eaBmot iie ir be:ofnmﬁon plare. sSAsghay ipé mcﬁebl@rmeém
is_shaped so as to be wi der at each end rQeFﬂi on than at

{MEigs: deiaadaHa thmpeterisssiage 0k AJONERBRFIDN Hfhelbpckhlalg 11

1 PRORpRaRly T BlanEC Sl e Hpgf EPEPI4HE8%s ribfsecton

apmeolxacmabw 11Whemgasias uppdr deetion i dre backplatdtdxtemis at

eb At analsdh e alner ThE e Shsex i Reraiay Giihe SicKpidte
R8s eYRRIGISLarR S SHRGGRH Surféd, aar'iHJH@é‘s Héﬁhc!uﬂeaém) east
one and preferably two

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
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
11a is 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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di mensi ons. Thus, all points on either the outer or
i nner surfaces of the backplate 11 do not lie in a

wa@eomnes2pd ane. As nay be nore clearly seen i n FOCTEB2M0/050346

and 11, the outer surface of a | ower section of the
backplate 11 lies approximately in a plane at an acute
angle to the plane of a md-section of the backplate

B ah TAd R BRI sy s rat R Rt Be BEDGIER
phptiedfordiatione RRCkaEIG fe |Ps-°ca‘f?)@BIé @ﬂf@#@gﬁ\f&vdrés and

snoot hly curved, and does not includ
aweydram e baels OWhecWeaﬁe@hlte dertecand ﬁft(ﬂiéh!@ weerersbagk,

i€ o PRble, DAy Ting RGN T BER Rhiionbdbges

of trenglatnd1a lﬂekésx\m@tlme tofthe rehairedek bfitise plaftd.| Sueﬁ&ér&b‘lonal
hard to absorb and / or disperse inpact forces

8%%@1 ia likely o @pigewhiesy %M’Q@Fe%\W'%\tﬁm'%WP‘PTO@?dysWhI'%W@a”ng
I T

WREGRTTIG sTpm. IH8 cefSiR §ffart D, BAEufEEy)| HRRRling

appan_rdwagwamim@ngmadth&grm dfdr.5 éo éfkgaamd nmeprefemblyaZﬁ

ke Tiaecvalent e drEnsiasar e mpcHerhientnda

awné?? %pfbggﬁ?n?s 8fe S@SaREA drf‘mb@é@@'BZ%hé Dakkpiatd 19

novenents Dy the wear thereafter
s\m@@tthetoamyir;g $3@ttemns mprmo its original predeternined
conto

1
subst Sarvea hen s tyahR rE sk, Mo pBufb e 11 °
86 0&ricdi iRleef dth@ pétafd SR rRatEREI SUith dd@chReli)Ie Br Plotdh ™

capabl e of fl exi towards and away from'the back of

{neataxbentian. Preserabhy, halftafliads Sandvibas Setueombrg layers
' I

e e R A

usingrfarme retardiert birfditd eagd. aliee fiSmehretardahiocmleringexstesial
is likely to arise when a wearer twi sts his upper body

%Wﬁ%'?a%&nidﬁ@'th Ke rRguyatics @%@lémr SPIQQWCIH}QSJIQH@VGC‘ (see
RERMphe SR i brige ALl BARELEH Salf By |
Pefmit eveBhikgg |nTmeerwem-nbl washlnganatdtueel stics of t he
plate 11 ensur a venent s

B ubst ARy M Db Bt 6y asE asBeRRIe Brortodis i eny
FREUNEABI0RETH TR bétt&\ﬁﬁféquDé‘F thb%é'cﬂbl'aYe W @ihaus &8t formeof
fire services, backpl at e 'S

a pneumatics mountlng 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
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 to 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
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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covered in a flame retardant materi al such as treated
nyl on or Proban(tm treated cotton. Preferably, the

w@b@ba2in i s sandwi ched between two | ayers of P€T16B2009/050346

flame retardant material which are bound together
al ong their edges using flane retardant binding tape.
The flanme retardant coveri ng rmteri al is washabl e and

Phl ORERT T TR Ik vl ens 2eiartiB dositye a7 aff Sfigbed

BaIds! t@%e@ﬁht)’inl@ﬁ@h‘g@@eﬁ%npﬁf Ohé olRie 'ﬂ)@edé’teﬁmned relatlve
conventi onal washing machi ne. As shown in

priestations ﬁ@éttloaﬁtlndhﬁmklm@ﬁmen@& m@dlley aﬁhmﬂ@%r 29

BrBcH st i RORAGTICORE of et et Re Hrribte 270 11 Bsb”

fHeolocling elemaht 28 Menéntammbrfrwerﬁéremﬂ@mép@@umemmqhe
an air cylinder 2 thereby enabling the air outlet of

PrRCke) PPndeiceaneerted, t@eﬁ%wa@alementr?@ isdorprefeiec fori a
eRam ?)?é@ﬁgﬂdﬁbﬁe tﬂBPtr@Z@ 39gn fife 'OEE FEISM'@f\E b§S

moun i ncl’'udes a flxed fot back ate
bihgagleb antb raacéage @bthetapdanturs 231 Vdeallyl, yhaertrtteraletion bﬁthd 0

AR S5 S Sl e
\sokirl mbh‘ﬁﬁmshﬂ@%g ﬁwﬁ Pl ok ARt mﬁﬁﬁthbh@ldﬁ%'ﬁ@t‘éﬁbﬁﬁl

part a of the I Ng appar at us connects
@bmtlopqurtfmetoct(mgteiemﬂa@hﬁﬁdn v@e aeersureridy .tihangreyestvénen

auge o a conventi ona A a, par at.u t e
B e Sy SN by AEnd ah aFiORnde PRGNS o e
baekblateoT 1 afBeubplArigdir & 8meask, e gféisstJF@oﬁmelﬂbwn@ fdm

are shaped so as to permt i nt er- engagenment in one or
the @ylmd@aat\éa ﬁheweueur@aa@s cennkqtisgtRart dmperovides an additional

S8k ohARBl A frat: W0 2L R0 I8 |HMES siion. To

F s ehgage one

eiteegagé théenapeiatios eodecting pere3af the Ibekikg eerebetaBis
28 is orientated for insertion into the aperture 27 in

f piatast meregllyBackie Ppaiien piereitie fiegcRidgyreanshiromghe

SRt B SIRER T TR Epl R e and e Wi
edgemarltlcs; cenagamgurat #6m thedzddkplaté Héd. i nt er acti on of
| ncl uddnal o EPtE SR SeSh 1 6ok 4) BTG ReCHRIAM 40
Ergftﬂﬁadteré;ﬁg@éohd‘a%é’rﬁﬁeﬁﬂn@md&% thel f3fm' &t 2éyIMBer cradle 21
provided on the outer surface of the backplate 11. Ideally 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
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
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
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position of the |ocking elenent 28 in the aperture 27.
In any event, when the carrying systemis in use and

wa@eooailzs2ey/| i nder is nounted on the backpl at e 1BCEHG#®2009/050346

supplying air to a mask, the pressure of air flow ng
fromthe cylinder 2 via the pneumatics connecting part
3a provides an additional force on the attachnent
menber 24.10 nai.ntain in a osition. To, .
18806 o5 SlefehiE Bt Shaeand SIS AR SR yisa wit
AR e 8 BUGBYIindfers . paxafibled nmanual Iy back to a
p03|t|on where it is free to be renoved fromthe

aper t igealiyytheteylisdensirap gl ds iy @erfermiof @randineagatorantp

U 3gnA208r IR SHILSRLINERIENE REH bR LB the

bh&:yﬂﬁdéNIA@SBMﬁhW@% BWd@%cﬁlrm@@@trdp@tdjmbmtwhlch
menber in the formof a cylinder cradle 2 1 provided

Enusetbtodighien éhe eariinuaustiper.fasdisheerd f@cor'qjétiﬁaﬂ) y the
eXbh g‘ﬁgn ?%}1623% that ?resf?l%%‘ﬂgta‘?ta&ﬁ&@ D4E té"égch other. One
acto ate

e curvature o onvent 1 onal
eptioidies cyirmed sirap@isedteched te tHodndehthe m'ret poraldh@% of
nsert (.not sho

i ncl ud i ch
b AR el AP Bepvgebeterioeniaand Srufy the other
ELIGIASE CPIIOERSHEBs Adodlo heRe Ryt MdSicboalibrion 200 o

ar al nstead of a single cylinder. The cyli nder
dleaddjesmrlalsmmmmterfmm;the pMotaj edtachimentigdchdhdiaygnder

22 f 2
ThaPR7resta et eeR e ifo Rfne b i aGlsldt A S thfl e
bﬂ)o‘t’élﬂﬁ)nﬁ@éf@n 23ci wirefher @hhdeastra @2 E)o%bfa”ﬂ@ fréelgh

ad ustable in length. By providin | exi bl e strap

eviibia the aowt@'y% rtbertwermtl@szgiia AT
%@‘ %er eégd a?aﬁ%% é’éctﬁ&ﬂh@g OP% d 44 Bgos @ﬂﬁ%a%ﬂat a

alr cy I ' nder Shapes an Sl Zes an

wRennitd theesliiie qureakuire bivan @yﬁ ¢yndaeslobate|@ahahé eynnder
Ideala% the cylinder strap in the form
eBAPi dnéﬁeotﬂ? eYingenairam 2?H% p!a!I'?d 89 1thaidkis ip Cpﬁtact about

Sfrggﬂﬂdacﬁg T‘Pﬁ'r&g‘ﬁérsregﬂl@@ pﬁ\y&aﬁgeg&n@hgy fie of% @Hrfions

own 1 n er 'strap
Qﬂjau%h»somat thiaiarigle betm\mm the tivogiuréong becarnes 2MB8ds

I h ,
PraBra ot taeny B EaoBe HsheorAas oRneAs b e T
%DrJa‘ﬂ?re%d"thé‘ @?rrc ﬁﬂé‘rp cdsés$ a3 ACBRGIN & thBRyRidkrirdpe

first portion 2
to be pulled past the plvotal connection 23c 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
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.

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 alternative the cylinder strap
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the adjustor renote fromthe pivotal attachnment 23c
and simlarly the other end of the cylinder strap is

wa@tdoaatees t o the end of the second portion 23bPOf/GBR®9/050346

adjustor also renote fromthe pivotal attachnment 23c.
The cylinder strap 22 passes between the two portions
of the adjustor 23 over the pivotal connection 23c.

RRBhPH BRI el iRt S8Bs R PoP SRaehECedes s or ©
ercra™ Hedieiglar e arranged at an angle to each ot her of

l ess than 180 with each at a tangent to the surface
cur vafgrreeationad eartiecyhe paermageamauntingtaeastijutesadirst

PhanE e 0B HhOE- FhetA TBag g, futder Sap22
toastald @Seb@h@b%mepiaﬁebr&heﬁbmmr o thettsa te and are
portions 23a, 23b so that the angle between the two

girenemlo hediarkplate 14t arpesionuhichysclasar o Hamtopgedge of
Blb 6 At fe BORSAVUIER cbirdiablyo 1 iMSCITHEN K fon is

i nder, causes a sna 'engt
epproxiraatety adpir@af the total pendte dopastromttbe jop etlge of the

iop, 23c. further .tightenj th t 22 aboyt
REKS9TE WA aliens appatiaatall GBI IOURE cgbehd aapastes
B a8 Sk e, CPIDLBRaREn o e, 13624 BEOM chiffich o

portl ons or 1n Co lnation w . p1 vot a achnent
2Bachmeonhimembens ceortespdnds e ardistance greatsr thasmhalf thehe

ti 23a. .23b in.their strap tightened ..
It Bh . cBNeidtial ATy Mg Hies BO&ABN o Mkt o pylinden
haakhmedt a@aidbr driskifed thait Wad i chlitderes provehbsd fam | ock
preferably includes a pair of opposed rel ease buttons

PRYeetingewWRYTTom theebagks®! the weasee whendae waareroends over.

s R5Phsame ol S0 G5 TREE b ARG poo AARER e

airlpytikder sndrinebadkpldtoe Ivass rediioesthuisklof tHetairmylinder
conbi nation with a_parachute-type strap adjustnent. In
8NagYing ON ePstaclast FyUEheRBOEy thée ERlative pPegitiens Phitedwe
. . . ¢ . as
R I g ke or MR O3, LAY ot B
prindentd ishehbaloseng thhonearard lesdyaaf all Siheaiuaiog mset

mber and_the cylind dle 2 1 and the cylind
TSRBCHIE Cblg mokPEea S LBRMCAPT A 12 eRsAIon of the
g@@@rof% bAskaekaiPie ;?&q’ticﬂ{seoﬁhé%figtgliﬁ@ertélﬁachment

ckplate 11 at a position which is c er to the top

swyebeys 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
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.
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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t he backplate than the bottom edge. Preferably, the
attachnment position is approximately a third of the

wo edoal1292engt h down fromthe top edge of the bap&kpGaR@®9/050346

whi ch aligns approximately to the | ower edge of the
shoul der bl ades of the wearer. The separation of the
first and second cylinder attachnment nenbers,

o esg e LTI AL Sl O L8080
PRy l#%'ér' Jed66n BF tRCHAEHH atBEBPSS SR SdhEs of hﬁ,‘i cylfi@eptfadle

cylin ﬁéeventedfromprmectln away fromthe
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on obstacles. Furthernore, the relative positions of

hage haisling Masdsr3Gtitusitaemhin dtahdr 5 '9§n 11 A@ngalikpivetien are
ﬁ%e&\?\e%gtr%gﬁeés lﬁ%‘fho# B&gl@l%tﬁcﬁé nt'@ged Plr‘%e Hzlelg adifGié di&e, no
hose $gregth |avzjj_usdxhehhs reqummabetweﬁn ﬁee‘lrsbahtalhmé\htsmembbe

BAed Brase Terinbas e 10icf 15 ARETHNaHoRErge nose
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alr cy tive to the wearer is mnim .
pneun%dbabmethcsebaﬂcu@ﬂat@w tte backptataddeanchde @ot form loops

i B sl 7 BERiakfps ARG 5% ool B e 0SS
lehaRh&ls BObaRPthatiise retadhingstitdpesdinateddddted o thiethe

hose retaining strap 30a is preferably attached to the
basep mavebe nelegseteamasually wdbRuiieguirBspAmaioers e aryulsind.

R A e

deafanelaiiveobhe bredduse galige so eYmaishllyi refeiseyd ithout the
provi ded close to the upper ends of the shoul der
seedper any @elsr Ehyhdhe CREYREswstem degeripedherain {hadapted

?Eg&tg@[}p@ ap{e?ﬁﬁt the %ﬂhnﬁgaé&é?ﬁtl}sht% ROGERK IfyI pngSt

e prior I'T Cross over at
senbvech from ﬂieecareyirkg)tsmtem byppesd hng. edhest thé rteleel for any
cradl e 1 are additionally provided wth

i nde
%&R'%@Fﬁfh%@é"%%nel s 30b which rel easeably engage
the hesemednadds Wi ohe brickSatd 91 PRAMER&NERide of the

backplate which faces towards the wearer, flame retardant padding 40 is
provided. The padding is arranged in substantially parallel columns and is
contoured to relieve pressure points and to follow the contours of a human
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
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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interference fit with respect to the hoses 4 . Thus,
t he backpl ate i ncludes hose hol di ng neans 30

w@ pdobasemat ed in detail in Figs. 1lla and 11b) »dI/GB2@PE50346

fixedly attached to the backplate. As the backplate 11
Is a single plate, no hose |length adjustnent is
requi red between the first attachnent nenber 24 and

S R e
bB@ltlBﬁéFPy b&rrdVIHEd oﬁtth@mr?é?%umééé 85 tHesHolder dirRRS1 Zand

lie flat” on the backplate 11 and do not form | oops
enitee innejrauriege of themweisd siiepes3. dur i ng use.
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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
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
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
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on the inner surface of the waist strap 13 . As shown
in Fig. 2 the waist strap 13 is attached to the inner

we@e/ 12223 he backpl ate 11 and overlies a | owerPCEGBRIVI/050346

of the backplate 11. Were the waist strap 13 overlies
the backplate the width of the strap is greater than
the strap width closer to the free ends 13a of the

i d dih of the vai
87 sTABAR L0 o eI sp, et e asiio Manicening
BaraRab3esnl dideRdbiiuaidrhnag sepatdionliithehab fdslas.

but preferably the waist strap 13 Is attached to t
backplavee,theilrshapech ﬁ@gag\mgcmerm@erﬁ 84 arepositipaed Ht ihﬁp’
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In the adjustable configuration e attachnent of

QH@G\/\%P%tTEQ paﬁt@@ of e Wé'%ﬁtfﬂ@ﬁé”trélai'jled@ﬁ%@ paekplaie 11 is

iR Rt for oA BereRL IR AE o AR Sop)
m«baguslldlhgoug\Pemedt @irthg engagimgyroechkbehe 38U eeisredpeofive

t he t.stra aces away fromthe wearer,
oS T Habeier M hreroag e ers A g

PEOSlﬁ d&? oﬁ@ @43 h!'fﬁ'f@r sﬂélin@emévéméﬁg?f‘ thé%?]g"ég% r‘ﬁ%m bers

I ncl udes a pair of e slots 33
Bz‘a’vs pge\cqmm by theiedges of B ¢ui- qu’as 8é. Q’éwar aaen palr of cut-

BRE deiien Bled Afadedptined il Sty nfiudhféiteBnRe”
shekplatthel aMoveRtEiiof il Wawestrdg 18aBR! Hiserert pla;@m@blne 35

nmounted in the inner side of the waist strap 13
éQﬁm'@ﬁt&ébIS@rothSq&&eZe dine slighzlle Bersase pspamnzevesthel eNgags®

Mk{rﬁ't?e St ch'} %%Po@&%%@h&ﬁnt@%ﬁﬁ’né‘}ﬂ%uiHeOQS{%E_Tr}ys, the

rom e outer sSi € Wwal“s

umhm@ i€ mgagdjugtapieriadigitddinagly nnenttae oanryeg::tysnémtu@e
free ends of the | egs 36 and each engagi ng nmenber 37
being wamg anaiiudinal RdilsBpeHoaRsOEPReieARAyITaren bark

- |
Rireffs SLHRGIEH PR i ook RE T RE Y caithg system being
ptredpda@tighmehb 1$1ep/aeare'r oMdre impeseht|ytdsethe Wdist steapdl &

%gglgp fj >é<hdS ngp (g)r? (F gﬁ 9oaﬁ?1e bacekpfat(e:(%qna(a’[ceta%%I f?tsttnreee (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
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 torsional movement of the wearer in the lumbar
region. In order to enable pivotal movement of the waist strap 13, the waist
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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w@2ootizs2eeduce the spaci ng between the bars,

agai nst the action of the biasing nenber. A squeezing
action by the useron the slidable bars of the handle

equi val ent reduction in the separation of the two |egs
36. In use, the U shaped engagi ng nenbers 37 are
positioned in their respective guide slots 33 of the

h i d i h h i f
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Housing! . THe@pdsirgy endsof egchTsisbaesins dppacandio®ver rotation
opposing cut-outs 34 further sliding novenent of the

BREBGRMRP IAEAMRIUGS37 is prevented by the edges of the
cut- OWSSSHSﬁvn iﬁhﬂg:e a@%ﬁﬁio%?érfyr gb L}g)g)'gir%ﬁg?o?@ﬁ BEthe?

fixed predeterm wal st st ative to
bhekfiatekpl &uretidbhs abtaneuggyer qufard 1I38. idiestippdrrquard 38textends

O DD T 5 B 5 o Sl U Edit s 2
%Bhsé%a%ﬁb%té!ﬂ'lﬁ'é%ﬁ Rasén ad?'guét@t@pbﬁ“ %dglé.'e 'Tlh%tt!igt%néé o the

the waist strap 1's not adjusta ongl tudi nal l'y

ateiate bppenedge frgmsiet point of dtschgant of thd bacfiratei with the

i ust ment t date the diff t .back | engt
SROUREF S hnd R EERIAER EIRLIq'S: flelatSrRBh nal g bl Srine
eatkY b1 fustrRpAIf GlatidchAiit &f thaBhdvdéostidlss 128 Be
More inportantly, as the waist strap 13 adopts a fixed

paskrlatent t.eAatmertianed ersliena tigbackplate i iscprtowrdiang in

- r r ] [ L]
M FBiOr By R e o B8 B HacheBe Ry &Y Pk e e
plamet dfeth g idusergirfacewfitide babkblatecatathe peiiteyitattbehmene with
to the waist strap 13 and hence to the hips of the

\f/ﬁ%ﬂéin:de{'/\ﬂqq'@ Ré: carrying system described herein, no
Sua U o @A STRSTH0 1 et ach g Shigps
adjaeenheactebtier vte the upiper begé joff teeufder ghierd 3@ arat af their
IBHE1 S orrsvaneive OUTR JeRPa | The RO HaNiBhs PRy RS re
?gj’u%;teﬂcgé \?Eiasaﬁe 368 tBlapphAh taFRISHTRG forek té fife UBpSt eddd 6P
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
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
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 region. Thus, the upper guard 38 provides
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strap 13 includes a recess in which the housing for
the handle 35 is nounted. The housing of the handle 35

WO pbazies3 a sil conised ring (not shown) which PCNGBR@OSS0346

as a bearing surface on which the handl e 35 reststhat
permts rotational novenent of the housing relative to
the handl e 35 housing. The extent of any rotation of

th ' I 1
paget T lor bR SR B Rp A | J PRER RO ect
f/eaebidee surface of the handle and which engage in

respective slots in the housing. The opposing ends of
each #sdneaignaseeaipperthefamyegcystan sesenbeshahos pasures
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dt (0] t he ac a a e | (0] att ac
BHSimsS los, magre i atY3 16 §1¢ WeaRs e aryino eam,
8P B58InRREHicHks of e ViaseptahBiniduiFane opiigeded

in the region of the upper guard late 11
adnenesearirgy thier carrytimg: smtamad@e ta HT@ @sﬂ len0$ of frwcteaqﬂplatae

BRA R Byt Bt e Bliefoh, P o Py epatadiBfsties
of trRCEmeyiRg yét@hfuriwﬁbmgﬂd@ withdthaeehtoLras baekhiate to
t he upper edge of the up guard 38 and at their

insREporatiag Cpatq%@%émrmpéo Pa@ﬂlngwg‘ﬁgquuper{cpfé/vearer
Lo RINIGRIL SRRl AL FRLE Ak AL used to

ensioni ‘of the

upper T@eadomhtaﬁam aﬁtth'esmdm.C@JérU@ﬂdtﬁecténélbﬁlnlgmwps
guard 38 relative to the remal nder of the backgl ate.
BYNinRiSes; agy spAgaing misks @siyelses BpRimiaing {ie rigk &f by Hng

t I
Shidcrs PABRni phF sEald Belid il b RBearer and the
bbck@eteﬂeﬁn@gUardJaisk pamvddés turther impastt prpgedtioofspektically to

SF It o vioabanElotiod RORER THAHAT, 220 o

the bagdeghird Batlingalystir ®a8been 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
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
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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obstructions and also significantly reduces the risk
of burning enbers falling between the backplate 11 and
wo bmobzeks of the wearer. The protective paddi NnBCDGBRIVE/050346
i nner surface of the backplate is preferably extended
to cover the upper guard region 38. Alternatively,
separ ate padding nay be provided in this region. Thus,
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descri bed above ensures that the weight of the
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| eavi ng t he wearer's and arnms free. Despite t
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iffiaht |n9br%'(}%lﬁénﬁ H@ie?m%%f%éﬁr@? $Srehypad roment um
ative to the wear of "the carryi'ng system upper

body novenents of the wearer renmain 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 conbination
with the contoured backpl ate i ncorporating contoured

t her nof or mred paddi ng provi des superior wearer confort

and offers significant reductions in wearer fatigue.

The conbi nation of the resilient guard and the

tensioning straps mninmses any snagging risks as well

as mnimsing the risk of burning enbers penetrating
any space between the back of the wearer and the
backpl ate. The guard al so provides further inpact
protection specifically to at |east sone cervical and
| or upper thoracic vertebrae. Al so, the carrying
system has been devel oped to m ni m se snaggi ng risks
for exanple 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 snooth agai nst

t he backpl ate. Further safety features include | ocking

strap buckles with opposing pairs of release buttons

to mnimse the risk of the
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w@booba22g3 sui t abl e for conventi onal

straps being rel eased accidentally. The carrying
systemadditionally offers the significant advantage
cl eani ng i PCEGB2009/050346
standard washi ng machine. This is possible as a result
of the first attachnment nenber providing a sinple,
gui ck and manual | y operabl e nechani sm for detaching
the air cylinder, the de Ive and the pressure
gauge fromthe carrying 2§E and as a result of the
air hoses being nmanual |y renovabl e fronper manent
fittings on the backplate. Thus all parts of the
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t he backpl ate conpri si ng east one pl ate :
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term shape an t he | east ate bei ng
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use by at least partially absorbing and / or
di spersing inpact forces, and to deformresiliency in
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stantrally to 1 spre termmn ape

shisatebadlodainguser nal force. A carrying system
as clainmed in claiml1, wherein the at | east one plate
is adapted to deformtorsionally in response to a

. t . 1 1 .
Shr vyl eerEPHE ERnP; LembaR olnaioiis 16 25Rnertin yfe
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substantlally unlmpeded by the backplate.

4. A carrying system as claimed in any one of the preceding claims,
wherein 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.

5. A carrying system as claimed in any one of the preceding claims,
wherein the backplate comprises an upper guard 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

-20 -



10

15

20

25

30

substantial ly uni npeded by the backplate. 4 . A
carrying systemas clained in any one of the preceding

wa@b@pmes22svher ei n t he backpl ate conpri ses a pl aPer/GB2009/050346

el ement consisting of a single plate, the

predet erm ned shape of the single plate being
contoured to follow at |east approximately the natural
cont ou bac t one_  di rrens onal
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wherei n the backplate further conprises one or nore
areas of thernofornmed padding. 7 . A carrying system
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padding 1's contoured to follow at |east approxi mtely
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sion S t. Acarr system as cl ai ned
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include a waist strap and wherein the backplate and

wai st strap include interengaging nmeans for relative
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carrying system when worn is substantially transferred to the waist strap.

9. A carrying system as claimed in any one of the preceding claims,
wherein the straps include a waist strap which is pivotally attached to the
backplate to permit relative pivotal movement between the waist strap and
the backplate.

10. 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 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
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W@ y®bam2bodr use with breathing apparatus,

backpl ate to permt relative pivotal novenent between
the wai st strap and the backplate. 10 . A carrying

system conprising a backplate and a plurality of
straps adapted to hold the backplate on the back of a
user when the carrying systemis worn, the backpl ate
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a user without the use of a tool. 11. A carrying
systemas clainmed in claim10, further conprising a
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attac e connecti ng reatning
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[ e first attachnent nenber conprises an

11, erein th
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aperture being shaped to permt relative rotation of
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Nacked caratieg sygtem ag\cleimegiimglagpsitiemheseioltae diest i n
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cylinder supporting surface and an adjustable flexible
siquadingorvithin ghe aperigret briwgen unogkedandolpcke@ statest hi ng
apparatus, the cylinder supporting surface and the
flexible strap form ng a continuous | oop the dianeter

a8. whidcdarngngrenstahl &s aliried abtirhe 1001, whepeihtire
di aneter of an air cylinder. 14. A carrying system as
bepakpiate fuRher spmPIises ariecent a[ttﬁehme@kmr@b%&maanted on the

' i P g
DREAIERS e S0 ahm st mBKkr SohbPiiig FeyRact, i g
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flexible strap forming a continuous loop the diameter of which is manually

adjustable to conform to the diameter of an air cylinder.

14. A carrying system as claimed in claim 13, 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
includes a pair of opposing release buttons for manual release of the

locking mechanism.
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menbers includes a | ocking nmechani smfor |ocking the
relative position of the pair of strap hol di ng nenbers
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opposi ng rel ease buttons for nmanual rel ease of the
| ocki ng mechanism 15 . A carrying systemas clained in
either of clains 13 or 14, wherein the second
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disengaga the enewy nerg alt syl Pepee ihandimeg the kras channels
Wtﬁob?{?%tlﬁke%fé hsy @i r cylinder of the breathing
appar at us.

16. A carrying system as claimed in any one of claims 13 to 15, wherein
the first and second attachment members are separated by a distance
corresponding to over half the length of the air cylinder of the breathing

apparatus.
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