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WO 2004/ 084665 PCT/ GB2004/ 001395 -1 RESPI RATOR The
present invention relates to a respirator, or other
whedmams4663 or exanple, a visored protective heP@EGB264M01395
respirator of self-contained formfor use in
oxygen-sufficient atnospheres is described in GB
2,183,488. The respirator imtrudes a domed shel |
incorporating a harness for engagenent with a user's

head and having a V|sorgggﬁi§ghgﬂafron1 the front of
its rimto extend over he user's face. The
shell is spaced 10 above the harness, and projects
forwardly and rearwardly of the harness, to define a

Theaseseetadvaltion relatesnidsa frespiratoreer otiremhelgetc farssxample, a
the head and then downwardly over the face behind the

visoredproteotiyethalmetiri ven el ectric fan is located in
t he passageway adjacent its rear opening to draw
~anbient air into the opening to flow through the

A r%%ﬁﬁéﬁtﬁ*"@ﬁ’selﬂ@ntﬂ‘ﬁédi foren mmyséiﬁdoxygén@uﬁaﬂbﬁtl éthmsspheres is
fitted across the passageway rear opening

demmb&ﬂ:tn o3 %,ﬂﬁar% Bye wat@rslppk@le@r%d@@eﬂuSrhetlléaccﬁr@oratmg

a Harfes o AR £ k8L bR heing AR e from

thePifoht\6f ’@é hh?fo e%t@nﬂrb\iétr a'n@l%hnuttﬁemsﬁr'%ffééé The shell is spaced
enbodi nment . it is an ai mof the present invention to

abavielrtleesham|6§saaddqmm1act$)n‘@wafdhl apdfreaswardy &ftther hamess, to

b 0 S8 R W 8 SoBFBI 488 h s anc
the?F&&ﬁH\A}éfl‘ﬂlyoévérfthé féé’é beAmd the Ws6d A Batdr/-dfiver r@éc’mc fan is

protective el enents g. a welding shield) to the
lochégdriet theFpassage asen‘tptman@p@nmm tredraxdapiient gr into the

op%igh%%: ﬁe@ﬁgﬁmﬁo ee}:g]as%%rgewaa@d T%ehsﬁlnéw 2 ﬁ%glio%d alﬁ:ﬁeaeﬂad filter

fitted across the passageway rear opening.

The protection afforded by such respirators is limited to a certain level of physical
protection from the shell of the respirator and the chemical protection afforded

by the filter.

In at least its preferred embodiment, it is an aim of the present invention to

address this and other problems.

A first aspect of the invention provides a screen bar for a respirator helimet or
other helmet as set out in claim 1. A screen bar of this sort may be used to add
further protective elements (e.g. a welding shield) to the helmet. Further aspects
provide a helmet adapted to receive such a screen bar, and a helmet and a

screen bar in combination.

Furthermore, as the filter becomes blocked or as the voltage of the fan battery
falls, the air flow through and the pressure within the respirator will fall, reducing
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30 Furthernore, as the filter becones bl ocked or as
the voltage of the fan battery falls, the air flow
wo booasogtscmnd t he pressure within the respirat oPCGIBR004/001395
fall, reduci ng WO 2004/ 084665 PCT/ GB2004/ 001395 -2
the efficiency of the respirator and thus the
protection afforded to the uder. In order to detect

the falling efficiency, it is known to nount devices
thevefficienayhef theckgsipirator andhthus feopialectiory affaeded to the user. In

ordef TocbleR he R iishal 1 8558 35 Bburf HBLRERL AR the
respg*é%ﬂ Q¢hieh p?\rg%{iée%?krshépenmbgﬁéwrt@ BrRUGGeHithat thé Ndegree of

pirator an ield of view of the user. ,
protecoreis falling. deri eesnplee GBI2)130,883earipesthe mouintieg of a
TN T ST T R
Hoﬁf#g\ég, §L5}97°‘§e9i3gs o %habfbotofﬁd'gmo%'%y AR EEntPSIRTF ¢he @ir supply

resent I nvention provides a respirator conprising
withinhhredrespiratemc| osi ng at | east the face area of a
user, a filter, a fan for generating a flow of air
through the filter, a duct for delivering the flow of

g ' { rSs it ivent Y§&olve < afd other
In @L@fgs&ggﬁng%ﬂFoﬁﬁ% sr%%%‘gttllﬁ\rqéﬁg%grbta F(S)n ofoﬁe flow
prd‘UI@ﬂi‘iBt he duct and subsequently returning the

abstracted portion to the remai nder of the flow,

means for measuring the flow rate of air through the

b ' ) : -
An?ﬁ‘%@i%g%‘é? §*‘th6 neggg?@’%ﬁp{)@{ﬁr?\gtagé @Zﬂgsgﬁﬁgfr}%cflﬁﬂnélﬂg a hood
foraghepising ep isadtent daes apeaof hluser | afilidr,isnfarhfer gepenalimg a flow

o i, £ o o Ao BTBR v
o S, SRSt P A0 Hrbior e fy fom e

duBeisP sobsyGuEhiBratlingng eseishatrerted-pgriion @ the emainder of the

erspective view of the respirator of F qure 1; )
rovF\J/, mepans for measuring the flow rar’ge of air through%heebypass conduit and

means for controlling the fan in response to the measured flow rate.

Other advantageous features are illustrated in the dependent claims, the
description given below and the appended drawings.

Preferred features of the present invention will now be described with reference

to the accompanying drawings, in which:
Figure 1 is a side perspective view of a respirator;
Figure 2 is a perspective view of the respirator of Figure 1;

Figure 3 is a side perspective view of the respirator of Figure 1 with some

components partially omitted to show the location of the air duct;
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respirator of Figure 1 with sone conponents partially
woniokiemet o show t he | ocation of the air duct ; POYIGB2004/001395

2004/ 084665 PCT/ GB2004/001395 -3 Figure 4 illustrates

a cross-sectional view of the respirator of Figure 1;

Figure 5 illustrates a cross3sectional view of the

filter and fan of the respirator; 5 Figure 6_
Figureusiiustratesaa syssesettional ofgw of thesespiraar of Figwse 1;

respirator of Figure 1; Figure 7Aillustrates a

respirator adapted to receive a bar carrying a further
Rrategi ss- b QB ' irator:
Filrg s ilsl ety s Efdss 8o R o B he TRE BhdTal o the respirator

attached; Figure 8 shows an end of the bar,
JillTustrating the nechani sm bﬁ V\:hifCh it, 1S fixe@ LQ 9:
Figuie & Beisirateson systerifgleentsoling afal PAhemreraraioy of Figure 1;

form ng part of the nmechani smby which the bar is

fixed to the respirator; Figure 10 illustrates the
FidURBNEA. iystrétiesha treepivatori sddpted dotrecehe aesai catrging adfurther

igure 11 is a detail view of the mechani sm by which
prateetivaiscreeii xed to the respirator with the screen in

a lowered position; and Figure 12 is a detail view of

t he mechani sm by which the bar is fixed to the
Fig\{/L\_'ﬁ'émB’ ALstratisthetrbspisator ofFigura 7Aavitiethepoai andscrezh attached;

th reference to figures 1 to 4, respirator 10
conprises a hood having a doned, inpact resistant

)0 ol BB el e el v s e
toﬁﬁi%éﬁiﬁfa@br'edge of the inner shell 14 is sealed to a
ead C

oW 18 made to fit a range of head sizes of
desi gnated users. The 30 cow envel ops the head of the

38 00 SRR gt b PG AR s o e

is e 1c?thd fd=@ivzgord) is WO 2004/ 084665 PCT/ GB2004/ 001395

Figure 10 illustrates the manner by which the bar is fixed to the respirator;

Figure 11 is a detail view of the mechanism by which the bar is fixed to the

respirator with the screen in a lowered position; and

Figure 12 is a detail view of the mechanism by which the bar is fixed to the

respirator with the screen in a raised position.

With reference to figures 1 to 4, respirator 10 comprises a hood having a domed,
impact resistant outer shell 12 attached to a rigid, inner shell 14 carrying a visor
16 pivotally attached thereto. The peripheral edge of the inner shell 14 is sealed
to a head cowl 18 made to fit a range of head sizes of designated users. The
cowl envelops the head of the user and, together with the inner shell 14 and visor
16, defines a breathing zone for the user 20. A neck seal 22 (figure 4) is
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-4 attached to the cowl so as to seal in use around an

upper part of a user's neck. Alternatively, the head
weowh/086865ray be incorporated in a full body suP€T/GBR2004/001395

is delivered to the breathing zone by an air delivery

duct 24 extending from 5 the rear of the inner shel

14 to deliver a flow of air-#n the vicinity of the

face of the wuser 22. Afan 26 |ocated at the rear of
attbbked o dhe cowll Isolas tor sgalliis uae arewnd agHinRer partief aziser's neck.

Aerathialy beieAd oW ABaYay B3 nCarpbrash B rMEdLedy
by batteries 29 whi ch may be either renovably housed

in conpartnments 29a | ocated proximate the ears of the
Airisedelivered théne breathidg zbee by a;haindejjxre(y dupk 24 iexteriding from

thgféé%%ggﬁé%rgn%b@/ {ong%[lfv%ré p:f e r t Qi éh{tg of the face of the
us%ggt 2t B8 |dtfed %@the%a"f"oﬂr?e ﬂ‘nh%?ﬂsh@ﬂf 1435@@5@ &ifthrough the

I SSUES rom e respirator via one of nore
dugp24 t Anesir filden®s sprovidedde filter aafdantenm@me fanc26 pierair tntets 27.

of the respirator. 15 Wth r enc h ur es rh
The:fanidb BriakeTRg Inbateres P9 NHCREAh SERET Famgyabiy Housed in
coaiha?hﬁeﬁfst ﬁ@é? éat%ﬂrﬁpg%é’tbet%%rgloﬁﬁe s*é’r%rf’é@r?érsslag of the

e arr eaves e fi

shefraugs rﬂrovﬁé forla fpe icentre Flgravlig f<b|r thesreqdratar); iog otherwise
screw thread 32 to enable the f||t

provdleddnm Rels pagk strapped te&hedva% e ‘ﬂﬁ%ﬁ?f eE’Q‘ﬁ}aéscﬁOm the
L g 0 P ooy oo

ma\2Pe&aived inf e lowetportion bétee respiratar.ned  fr om
parallel to the axis of rotation on entry to a

direction tangential to the arc described by the tlps

W] sHBEpEAS cRBoBh A0S A SRS PR 120 hrouch e i

inlefasp b8sdds mﬁ@@ﬂpem@d graserfmvetmp@rbazo halichs filker the air flow,
resilient anti-vibration nountjng whic

anddeayes ftiae ifier Z§ thropgh paapeatrebape@um 3t1heTf‘§#r|€e&SZ§1ﬁames a
sc%%ﬁ tr&%ﬁd@t@ rf'agnrg%gwedﬁl'ieg%é %)ft??l@éﬁéjalﬁ rs%g\lljmf'%@%dz &Bonformingly

préMed ahRhd Yordn &y ag el |rﬁ@m#@ctu?@$3 bishe fag a:amnzg lmleeaee of
user's head. This arrangenent of the air filte

replancment of thefiliess i Thefen B e tangentia! Ten dawigthe Sir s turned
from parallel to the axis of rotation on entry to a direction tangential to the arc

described by the tips of the rotating blades of the fan so as to be discharged
through an elbow into the duct 24. The chassis 34 has a U-section annulus
that holds a resilient anti-vibration mounting which, in turn, holds the two major
parts 37, 38 of the fan casing. The fan motor 40 is directly mounted on to the fan
26, and is switched on and off by a microswitch operated by a quadrant arm 42

that rests against the user’s head.

This arrangement of the air filter and fan serves to position the air filter closer to
the back of the user’s head, bringing the centre of gravity of the respirator close
to the centre of the user’s head. In addition, no recirculation plate is required; the
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gravity of the respirator close to the centre of the
wag@d/osschead. I n addition, no recircul ati on plBCEGB2004/001395

requi red; the WD 2004/ 084665 PCT/ GB2004/ 001395 -5

inlet structure 33 preventing substanti a

recirculation. In order to ctentrol the air flow

through the breathing zone, the respirator includes a
inlstystrecture 33qyeventing sybstantigpeacircofatiole fan 26. The

respirator 10 includes a 5 bypass conduit 44 for

abstracting a portion of the air flowfromthe air

| (81Ot thedir flWtitArdiRfrethernsteatting zone ethedtespiatdr includes
Ingfdrér\éﬁtcgrr]i ng therbypasg conduit 44 éromthe dugt 24

a dylstevn fontconinollimgrthiel epeestafthe & 26uchhagespisator 10 includes a
| e, [1 AW ' i f .

byRAes Conaht A REractDgcA BRI PR pl flaw Bt BE Bffcetivery

duft 54f !\Rlﬂh‘i}‘g?é}bﬂcéﬁﬁ af@ggés 2hand\st afrnaitHal the DYpaRYRRFIRIUI 44

condui t may ex directly into the breathing
fronotike ducte®4 frmiws intovars ais dlow gehsal UG, svicprasefort example, a

t enpera sensors, such as thernjstor within a, .
HosgHal AN sSEPS Biass S ow(SeRSOF Gt Jiedh i HeRTalahact jnto the
it T i I 20{Rhhfvely, e biSass conduit
rerﬁg!a er c?;thlei %Eggﬁ’?@'tbmﬁ%ﬁ%‘é@% 15 aiér m%1 ecul gg
maiasshagstadirersly into tie loreatingizoneel ocity. A signal
output fromthe sensor is indicative of the mass flow
rate within the bypass conduit 44, as determ ned from

A @gﬁgtﬁFIﬁS%é@sfodﬁW%ﬁ%B%é@ o tt@ﬁge\ﬁétdré Risdtsrfuch as

ors. i's recel ved by m Cr oprocessor
thdrthistalng clitkietecondeit, orfe oheadtesisiegupstrebs and slownsiream) of a

rate within the duct 24, the re]ationship,.betyween 20
heetrs. el raesign eharecigrtic f %i*@bl’p,%ﬁe{ |£inﬁ%cwq]ﬂﬁe number of
. bei Lausly (790! - MREGq
air o BESHPL o BRS I 6 or P (RIRHEINGNE, QP from the
sehber idindic2ie bhehsi mueprieessety vithic dher bysagsheonduit 44, as
mar k/ space ratio of a signal, out not or

| ut to th of

detarmined Bem e laBIPaTatue ATETANGE RFESR e GWY depperature

in. th | L . hi i .
seblo"eT7% S0 feadog (2 RS GBRCALSEP S s
froffelrid sighal tienriss Adw rate R@hY iheodisciol4 bilist relstigrmbep petween

to be conpensated for by . . ) . .
the flow in the duct 24 and the conduit 44 having being previously determined
and programmed in the microprocessor. From the thus-measured flow rate inthe
duct 24, the microprocessor 50 controls the mark/space ratio of a signal output
to the motor of the fan 26 in order to maintain a constant flow rate in the air duct
24. This enables any drop in the flow rate due, for example, to the gradual build-
up of debris in the air filter 28 or loss of battery power, to be compensated for by

increasing the fan speed.

Upon starting the system, the condition of the air filter is initially unknown, so the
control signal output to motor for the fan initially has a predetermined mark/space
ratio. This ratio is then adjusted coarsely according to the output from the
detector 46 so that the flow rate falls rapidly within a target window, and then
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i ncreasing the fan speed. Upon starting the system

the condition of the air filter is initially unknown,
wa@ooolgteeTont rol signal output to notor for theCT/&B2004/001395

initially has a predeterm ned mark/space 30 ratio.

This ratio is then adjusted coarsely according to the

output fromthe detector 4680 that the flow rate

falls rapidly within a target w ndow, and _then WO
moR6 @tLOpteBAs LB tiB2 How/rate BSE a tacehyelliec Ee atisrgpregessor 50

that the fl te | t, a,t . .
iz s Seb BB ek BH S By e o maiman
a BT[4S thpUdIPHTEBUCERACA hest Silch iRl Bipfvided for use
by iy Ueer o ternperarilpinarease iye eirdlavser to tenporarily

i ncrease the air flow 5 In order to alert the user 22
of a neasured drop in the flow rate through the

i ¢ . .

i SRR, it s BLBY ppZocaTsAH B M now ageshmuch te

codiSip| sdispRyBY commauted ¢o thesmicrepradessoyhd ispravidedon the visor
di odes, the diodes being illum.nated rog essi vel b&. d

141 frorexanapleothesdisplayodd 8inePmgries %%P'%f?e ﬂéﬁﬁ/%ﬁ@ loaes,
rati . L. i .

i 5B S YRR PLAREASIeh L, ARCpSiedste shpendin

onaBE PrAAYSSEOM Fdtio bbtheegigmal suppliexl tetireemotér obtheclainnthe level
of the air filter. Further enmbodiments, will no

the ar 1l W ?rg f
of Wil isoiwlieativenot Reahlemsrassreiier With ofor exanaRls; g glegree o
to.att kLional protection appropriate to an
blogg{qq/?%%\,\ﬁ?ﬁhé eisto carry out while wearing the
respirator (for exanple, a welding shield or a nesh
visor). Figures 7A and B show a rc?spi,r

tor 10'
Fugbeerembodimentscwill 8ave b BasSEle W'Par%@%@ Rgtha Mgarer of a

o RO SFERe] R LA UEprie By SRR e o
czAYdk i\/\ﬂﬂletWeélhﬁ%ﬁ:ﬁ@tr%@ﬁai@ﬂfmlrmzaa’q:ﬁ@ea walding shield or & mesh

respirator of this enbodinent is adapted to receive a
visba)x carrying a protective

Figures 7A and B show a respiraior 10' generally in accordance with the
foregoing (like numerals indicating like features) with the exception that the filier
28 is not visible in the figures. In addition to the features set out above, the
respirator of this embodiment is adapted to receive a bar carrying a protective
screen by means of a plug/socket arrangement, such that the screen is disposed
in front of the wearer’s face. The respirator is shown without the screen in figure
7A and with the screen 60 (in this case a welding shield) attached in figure 7B.

The bar 62 is curved such that it conforms approximately to the shape of the
outer shell 12 of the respirator. Each end of the bar 62 (one of which is shown
in figure 8) is provided with a respective arm 64, an end of which is pivotably
mounted to the end of the bar 62 by means of a respective pivot 66. The
arrangement of the bar 62, the arms 64 and the rotation of the pivots 66 (being
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screen by neans of a plug/socket arrangenment, such
that the screen is disposed in front of the wearer's
wo awe/084bh® respirator is shown wi thout the scrRPERGBR004/001395
figure 25 7A and with the screen 60 (in this case a
wel di ng shield) attached in figure 7B. The bar 62 is
curved such that it conforns/approximately to the
shape of the outer shell 12 of the respirator. Each
generhllyf codniabais SIch that, sfithithiecarms helbwe thah theyare gpnerally

oo B e U e PR R TR Sl W anc
do%gf%rgrg.f élgt ét i &hy %é@ﬁéé ﬁéJ\ﬁOf At enfdritasTeRERIEr 8% relative to

arns e rotation of the pivots
theb&rrhb San(in Whiel tde @84saS depandiagdoorndbedss wille in front of the

generally coaxial), is such that ith,the hel d
wedeok RS HESPLmOr yien e partis, aiastied tietptd)], TipcSiads extend
oelEppk RS EBp it ing g8l dsne gy itonaare generaly
paidiiel hath 2 bl 62.1 Wrethis postionatines barn6Riis cahstrainetkby the pivots
screen depending fromthe bar will be in front of the
66 dra duehebrowhwarddppyemnentwnen the bar i s attached
thereto), the arns extend generally forwards (with

respect to the wearer of the respirator) and are

Theenrsy @hd 85 ofetsh bem 64 thrridse fmmentBant (with reispepbi theaurvature
the bar 62 is constrained by the pivqts ., 66 fr

of ther bara b i ihe AR ot 66 freeriuire Dvinh cxgeias appthe end

r r . ta .
of ot Pl emgt®, e Bit e, (dirigtah PP girutiiiot the pivot 66
buf &Eifg anracd angiewitextherztm 64 torwhich it islattathede Tawards the
4 renpte fromthe pivot 66, general]y in the .
fregignstof the o1 ehethere it PreVidede @Eﬁuﬁl%%e'a%almﬁe@t drghgving an

onfsseengliol b e s Nl &' pov ded o
circunferential detent 72, having an 15

obt use-angl ed, \f-shaped cross-section. Returni to .
Returging:tolfigoreah? and HAcead) sidesf theouber gvelﬁﬂgmr}%hé rgppirator

o bSO AR ke TG PSS ToLBERe socetin the
forff & ahamaehel7P0eskenrdiing innzaggreellgl forstait edisétiion. In the
emdSord?n%gh? QHO\J’VR, tth%echannels 70 are provided on visor pivot covers 17 of the
respirator slightly above and to the rear of pivots provided for the visor 16 itself.
In this way, the screen 63 and the visor 16 may be raised together, or the screen
63 may be raised independently of the visor 16 whilst the respirator is being

worn.

With reference to figures 7A, 10 and 11, each channel 70 is adapted to receive
one of the rods 68 and to retain it by means of the detent 72 which engages with
corresponding retaining structure 74 in the channel 70, such that a screen 60
depending from the bar 62 may be rotated from a lowered position (as shown in
figure 7B), in which it is disposed in front of the wearer's face, to a raised
position, in which the bar 62 extends generally across the top of the respirator
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20 enbodi nent shown, the channels 70 are provided on

vi sor pivot covers 17 of the respirator slightly
w@bovessrtl to the rear of pivots provided for POEGB2®001395

16 itself. In this way, the screen 63 and the visor

16 may be raised together, or the screen 63 may be

rai sed i ndependently of the-8irsor 16 whilst the

respirator _is being worn. 25 Wth J ference to

andl ithy sereenb0 extensls aeneralitiorvatdfrnd 90e$ Bokkgifue the wearer's
. ive . , A o init b
vielf (8 HERaL SR Rrobotiet Ko fbBre %28, M esponding

retaining structure 74 in the channel 70, such that a
screen 60 depending fromthe bar 62 may be rotated

With the screswbed (oadiatiashedascrenphaf this ginbegdiment7is)fixgdto the

e the T R 48 e el A7 e o et & bing
nerally across the top of the respirator WO

2004/ 084665 PCT/ GB2004/ 001395 -8 and the screen 60
extends generally forwards and does not obstruct the

rer's . view det ai | , of which it | S. 1]
wieEHiF oot Rek bah e bR R Bt R it ABtlsgton o o
reﬁraﬂ&‘,?’t i§ BB 0|y Bpplidablé toSthek &/ Pdiof Helmesdhoeiaing bitespirator

arer may raise and | ower the screen whilst the
furtoliomet is being worn. Wile this enbodi nent has been
described wth reference to its application to a
respirator, it is equally applicable to other types of
Ea'g,ﬁ' 1Bk Gre BlsclERed fh ik asgtidifde®ion. APhiEHelmoimclUR&the claims)
eature disclosed in thi's specification (which term
andfelshdes inttiee drawimgp mayde rcosporaied in thiednventivmigsiependently
_be ingorporated,in,the invention independently of
of %&%ﬁﬁ@%@%@@@ qdﬁy!%{ail«eﬁ f%@fqr%ed features. WO
2004/ 084665 PCT/ GB2004/ 001395 -9-
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CLAIMS 1. A screen bar for a respirator hel net or
ot her hel net adapted to carry a protective screen and
waeormpssshg hal f of at | east one plug and sockP€T/GB2004/001395
arrangenment by which the bar can be nounted on the
hel net to dispose the screen in front of the wearer's
face. 2. A screen bar as claPmed in claim1 being of a
curved shape to conform approximtely to the shape of
CLAIM®Bel net, and havi ng hal ves of respective plug 10
and socket arrangenents at each end. 3. A screen bar
as claimed in claiml1l or claim2 wherein the half of
1.t he pkufberfpar ﬁﬁoé(?é é:ﬁfd‘téf‘ﬁén‘ﬁéi of étr%rm&metb'ﬁa‘bte@to carry a
screen bar as clainmed in claim3, wherein the
protecives esreen @hd tcomprgsing dbalnof fajr I@ﬁ@agnagp&g and socket

arGRIasERERLpY AEEh dhg At etk e mpuatad b Be Rl Rlie Spptse the
scHéC‘r Pf"fr hfof tHeWREaRIIR fagkat i ve to at |east one plug

socC et arrangenent so that the screen 20 can be
rai sed whilst the helnet is being worn. 6. A screen

b | ai med |
agjr é’ggﬁ'?ee?{age %aénﬁé'ﬁB%c{TsﬁbCISgp 1 gﬁ nﬁ{%)gyéﬁ%q? ﬁgap?&%conform

apg)OI 4 Jh?%h% d 6ﬁh891e?ﬁ1te?°£ﬁ‘djha¥/iﬁgtﬂﬁlvéé @S‘f@ésp?ectlve plug

the pivot so that a Tree end of

and@bcﬁoeteam@geﬁ‘ierﬁacat gaohegnts the pivot. 7. A
respirator or other helnet adapted to carry a
protective screen by neans of a bar as clainmed in any

3.Pr e?\egér‘é%n%eﬁ" clameé? WELdnﬁ' 1'8r bR %(eréfﬂﬁ'the%alf &®the plug

ast one and socket arrangenent

anacbcﬁzket\ahmngemem iskglogd in clai m 7 when dependent
fromclaim2, having WO 2004/ 084665 PCT/ GB2004/ 001395
-10 halves of two plug and socket arrangenents

4. 20 aCeBladBat ERRYSIM&EY P ¥Rif] 3! Wherein the plug comprises a rod

having a detent for engaging a corresponding retaining structure in the socket.

5. A screen bar as claimed in any preceding claim, wherein the bar is
pivotable relative to at least one plug and socket arrangement so that the screen

can be raised whilst the helmet is being worn.

6. A screen bar as claimed in claims 4 and 5 comprising a pivot adjacent
each end of the bar, an arm extending from each pivot, the rod being attached
to the arm at a point spaced from the pivot so that a free end of the rod extends

back towards the pivot.

7. A respirator or other helmet adapted to carry a protective screen by means
of a bar as claimed in any preceding claim, and comprising the other half of the

at least one plug and socket arrangement of the bar.

8. A helmet as claimed in claim 7 when dependent from claim 2, having
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helmet. 9. A helnet as clainmed in claim8, wherein the
hel net hal ves of the plug and 5 socket arrangenent
wW@e@4/08463 ded on a visor of the helnet. 10. A Pel/GBR00a501395
clainmed in claim9 when dependent fromclaim3 or
claim4, wherein the said helnet hal ves of the plug
and socket arrangenent are-d6ckets. 10 11. A hel net
as clainmed in claim 10, wherein the sockets are .
haldis pfswd plug andssocket aoangements atljaceat the iamplertegiens of the
hel met as clained in any of clainms 7 to 11, in
helggtbi nation with a screen bar as clainmed in any of
clains | to 6. 15 13. A helnet and screen bar
conbination as clainmed in claim12, the screen bar
9. bei AhdimetloaigimichddinadiainmBpwhesgih thahehebhhalses ef the plug and

positioned relative t n adjace j vot _.of a visor

sogifet@ieanagment e Pfcafdg%aenrﬂav et Of)f%%be'&?ﬂ- t he
protective screen can be raised together whilst the
hel met is being worn. 20 14. A respirator conprising a

10hoop Hélmetnsl daimed &1 cladasy whies depandenddrarh claimuder, claim 4,
afilter, a fan for generati na a flq%w %)f air thr?ugh ket
wheneinithetsaid helmgidialyes of the Rlyg aNAFAcKE! firgRegment are sockets.

filtered air to the vicinity of the user's face, a

bypass conduit for abstracting a portion of the flow

11f r om héenélugs critheslipselaimnt, ywherein thergotkets2are disposed on
abstracted portion to the remai nder of the flow, neans

visbopives @overagf theehelmst. rate of air through the bypass
conduit and neans for controlling the fan in response
to the nmeasured flow rate. 15. A respirator according

12t 0 Nlrfdlfet4s odigierl ih ) f claints Bito rtd aimscorabaratimmgeith a screen
30 to control power supplied to a notor of the fan
badapetalimey iorenhef elelvearie® 1 ow rate. WD 2004/ 084665
PCT/ GB2004/ 001395 - 11

i3. A helmet and screen bar combinaiion as claimed in claim 12, ihe screen
bar being as claimed in claim 6, each bar pivot being positioned relative to an
adjacent pivot of a visor of the helmet so that the helmet visor and the protective

screen can be raised iogeiher whilst the helmet is being worn.

14. A respirator comprising a hood for enclosing at least the face area of a
user, a filter, a fan for generating a flow of air through the filter, a duct for
delivering the flow of filtered air to the vicinity of the user’s face, a bypass conduit
for abstracting a portion of the flow from the duct and subsequently returning the
abstracted portion to the remainder of the flow, means for measuring the flow
rate of air through the bypass conduit and means for controlling the fan in

response to the measured flow rate.

15.  Arespirator according to Claim 14, wherein said control means is arranged
to control power supplied to a motor of the fan depending on the measured flow

rate.
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16. A respirator according to Caim15, conprising
di spl ay neans nounted on said visor for generating a
wo2@uaB46ed ert dependi ng on the out put to the nPCDGB2004/001395
17. A respirator according to any of claim14 to 16,
wherein the fan is a 5 tangential fan arranged to
receive the filtered air fFdWw+fromthe filter
substantially parallel to the axis of rotation of the
16 bl adaespiratdiactardingto Ctaini %, rcongerising display means mounted on

saib dgesrel Heser A oL oR dapdpcing o (e cufiBfly g motor.
any of clainms 14 to 17, wherein said 10 neasurenent

means conprises a mass air flow sensor. 19. A screen
17 bar Asrdésgiiraton abterditsg heramynloéfatamien ddsto MBeavivérein the fan is a

tangerill 160 ABSpIPALe FowT Bl HiEC Bt NeNARADF Aey Silgstantall

pafﬁq{e?{m%fﬁggoﬁﬁﬁtiél%’Sﬂth‘@ Blgdeéﬁf ﬁ{ﬁg\%ﬁd’to@%ﬁér he air flow

ustrated Int draw ngs. I'met and screen

tar?ntiedyr‘md) tiaé impa desbisibead biyahé tipssoftthe diladies inte the duct.
escribed with reference to and/or as illustrated in
the drawi ngs. 20 22. A respirator substantially as

18.3‘?;%: Eggﬁﬁétroirbﬁgcéﬁcﬁﬁb & A5 S TRk 1A PRWH S ein said

measurement means comprises a mass air flow sensor.

19. A screen bar substantially as hereinbefore described with reference to

and/or as illustrated in the drawings.

20. Arespirator or other helmet substantially as hereinbefore described with

reference to and/or as illusiraied in ithe drawings.

21. A helmet and screen bar combination substantially as hereinbefore

described with reference to and/or as illustrated in the drawings.

22. A respirator substantially as herein described with reference to the

accompanying drawings.



