1 RESPI RATOR The present invention relates to a respirator, or other
hel net, for exanple, a visored protective helnmet. 5 A respirator of
sel f-contained formfor use in oxygen-sufficient atnospheres is described

in GB 2,183,488. The respirator includes a doned shell incorporating a
harness for engagenent with a user's head and having a visor depending from
the front of its rimto extend over and round the user's face. The shell is

spaced 10 above the harness, and projects forwardly and rearwardly of the
harness, to define a passageway which edltends froma rear openi ng acr oss
the head and then downwardly over the face behind the visor. A
battery-driven electric fanis 1oc L)k 'II passageway adj acent its rear
opening to draw anbient air into th to flow t hrough the
passageway. The shell is provided with a pad filter 15 fitted across the
passageway rear opening. The protection afforded by such respirators is
limted to Theepresent linvantioof relatesite @l respiratoscor otherrhatmetcfos lexampié, ahe
respirator and the Ch,‘e?ﬁi c%lﬁgﬁrtotection afforded by the filter. 20 In at

| east its p?’@P&‘?‘?BEPt& YR 8- it is an aimof the present invention to
address tfiis and other problens. A first aspect of the invention provides a
screen bar for a respirator helnet or 25 other helnet as set out in claim
1. A scr eenAugspiiatartofselbeontatneddform feduse imayygen:sufiisient abnespheresds enent s
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a harness for engagement with a user's head and having a visor depending from

the front of its rim to extend over and round the user's face. The shell is spaced
( 10 above the harness, and projects forwardly and rearwardly of the harness, to
define a passageway which extends from a rear opening across the head and
then downwardly over the face behind the visor. A battery-driven electric fan is
located in the passageway adjacent its rear opening to draw ambient air into the
opening to flow through the passageway. The shell is provided with a pad filter
15 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.

20
( 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 helmet or
25 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.

30 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



screen bar in conmbination. 30 Furthernore, as the filter beconmes bl ocked or
as the voltage of the fan battery falls, the air flow through and the
pressure within the respirator will fall, reducing -2- the efficiency of the
respi.rator and thus the protection afforded to the user. In order to detect
the falling efficiency, it is known to nmount devices within the respirator
whi ch provide a visual indication to the user that the degree of protection
is falling. For exanple, B 2,130,893 describes the nounting of a 5

fl oat-type pressure gauge within the resgi-rator and the field of view of the

user. However, such devices are unable to provide aa% active control of the
air supply the efficienayeof thepraspiretor and ﬂwusﬁlh@pr@mtm:n arded tohtheprsesehn

oresent 1 nvESsicte R Ine ETReCBeEhEY i in RnPiR th oot H8VeEs B dteng o

| east the fagspipiten viiclh m@erde a \Tnlsbélerndlo%tli)ﬁrtof e Qgéle"tﬁét' ftHe delgreuvofof air
through the filter, a duct for deliveringt | ow of filtered air to the

vicinity 15peetectien is &lling.f £o& example B %63@,@93 descrikpsthadoownting ebat i on
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t hrough t he Hywsas, sustidéviceddre umaHs té providenanyadtiveccdritrol ohthe éiré@p;ﬂynse to
the measured flow rate, 20 Ot her advant ageous features are illustrated in

t he dependeMithin thenkesPIMator. descri ption gi ven bel ow and the appended
drawi ngs. Preferred features of the present invention will now be descri bed
with reference to the acconpanying draw ngs, in which: 25

In further embodiments, the present invention seeks to solve these and other

( 10 problems.

Another aspect of the present invention provides 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

15 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.

20 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:

25
Figure 1 is a side perspective view of a respirator;

Figure 2 is a perspective view of the respirator of Figure 1,

30 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;



Figure 1 is a side perspective view of a respirator; Figure 2 is a
perspective view of the respirator of Figure 1; 30 Figure 3 is a side
perspective view of the respirator of Figure 1 with some conponents
parti-ally omtted to show the |location of the air duct; -3- Figure 4
illustrates a cross-sectional view of the respirator of Figure 1; Figure 5
illustrates a cross-sectional view of the filter and fan of the respirator;
5 Figure 6 illustrates a systemfor controlling a fan of the respirator of
Figure 1; Figure 7Aillustrates a respirator adapted to receive a bar

carrying a further. cLi S en. . (. 10 Fi . i rates the
respirator ﬁg'%leg{ﬂl%&g'%&% %ﬁyfﬁég%cipnﬁh@eé'c‘?fgtbgLﬂéﬁ"}sﬂéﬂé ""L@L'r% re 8 shows an
end of the bar, illustrating the mechanismby which it is fixed to the
respirator; 15 Figure 9 shows an armand rod formng part of the nmechanism
by whi ch t h&igire 5 ilisirajesia coossneedtionpl viawmf:theifiljer and fan pf the respiratorhe
manner by which the bar is fixed to the respirator; 20 Figure 11 is a detail
vi ew of the mechani sm by which the bar is fixed to the respirator with the

screen i n5 a Aigueréiliustratds @8ystentifdricontrellihg a fancofdhé aespirateropFigune 1,
mechani sm by which the bar is fixed to the respirator with the screen in a
rai sed position. 25 Wth reference to figures 1 to 4, respirator 10

conpri ses aF”"ﬂ?rg Vi P S oyt : ched
to arigid, i nerﬂgﬁle'q?%r%ig%ﬁ%ﬁ'%@a\%%%ra%lﬁgfv\%%latﬁryéée;rﬁ'é%%&ﬂimegr eto.
The peri phepadteetigesofeerhe i nner shell 14 is sealed to a head cow 18 made
to fit a range of head sizes of designated users. The

( 10 Figure 7B illustrates the respirator of Figure 7A with the bar and screen attached;

Figure 8 shows an end of the bar, illustrating the mechanism by which it is fixed
to the respirator;

15 Figure 9 shows an arm and rod forming part of the mechanism by which the bar
is fixed to the respirator;

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

20 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.
25
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
30 cowlenvelops 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



30 cow envel ops 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 -4- attached to the cow so as to seal in use around an upper
part .of a user's neck. Alternatively, the head cow 18 may be incorporated
ina full body suit. Air is delivered to the breathing zone by an air
delivery duct 24 extending from 5 the rear of the inner shell 14 to deliver

a flowof air in the vicinity of the face of the wuser 22. A fan 26 |ocated

at the rear of the inner shell 14 propel's4'ai r through the duct 24. An air

The fan 26 2HRRENBANGpoblsbs @isest Mufie.H8uhy S Tihernalt Sufbbetr DM e
in conpart nRRrhafiEy, peiesd ewaw?ﬁa:y Plié‘mc.@ﬁicﬁaféﬂ ihRerUSRIdyosuie t her side

of the ( 10 shell 14" (to provide for ow centre of gravity for the
respirator), or otherwise provided in a belt pack strapped to the waist of

e e o I aLBsTed 1A Biep BrE YA 0. A0 00 AU ohi L KBRS of
t he respi patihe rediof\thé InerfshieinagotdeliVéraieys ofiainitthe vidihity efthefadgofthe air
filter 28 throu%h the air inlets 27 passes through pleated glass fibre

papers 30 whHseh22i Aan 2Glocated al the rearefdhe inesshelhd4propels afrghreughile a

central aper 3 j r i d e the
filter 28 toétt)éggf"efkgaagg@%ﬂés%%ﬂé@dgg%mgegn oerrﬁn&ﬁl@\lg/ﬁé%ﬁ% \ﬁégﬁrﬁﬂ@gﬁf or med
on the inl etTid fan@alispoveret Byteatteries Q@swiich ey isasithaf rebfovabiy hoeseiih of
the filter. The fan 26& tangential fan in ich the air_is turned from
paral | el to QORPEIMENtSs Qs%f%ﬁqt prRxiraate theiearg afithe usep AN eithge §Ide0f the t he
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arged throug ow into the duc sis 34 has a
U-section arpravided in badielhpacls stiappead ta thetwaist of thetuseriazih Behalatenfyomitheh, in
turn, holds btrcgaeth}nv\c\jlozorﬁj}sI i85ues from the respirator 10 via one or more apertures 44 which

may be valved in the lower portion of the respirator.

15 With reference to figures 4 and 5, air entering the air filter 28 through the air
inlets 27 passes through pleated glass fibre papers 30 which filter the air flow,
and leaves the filter 28 through a central aperture 31. The filter 28 carries a
screw thread 32 to enable the filter 28 to be releasably secured to a conformingly
profiled thread formed on the inlet structure 33 of the fan casing for ease of
20 replacement of the filter. The fan 26 is a tangential fan in which the air is 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
25 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
30 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



25 parts 37, 38 of the fan casing. The fan notor 40 is directly nounted on
to the fan 26, and is switched on and off by a mcroswitch operated by a
guadrant "arm 42 that rests against the user's head. This arrangenent of the
air filter and fan serves to position the air filter closer to 30 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 -5- inlet structure 33 preventing substantial recirculation.
In order to control the air flowthrough5the breat hi ng zone, the respirator
i ncludes a s?/stemfor ontrol|.ing the ﬁgeed of the fan 26. The respirator

10 i ncl udes ialet strggiae SRpeyanting substantidlSeciEcUaligi. a portion of the air flow

fromthe air delivery duct 24. Wth reference to figures 4 and 6, air
entering the bypass conduit 44 fromthe duct 24 flows into an air flow
sensor 46, snandersto dantrodthengil lowahrodghdlyebidathiiiy/zeone the respisatar includesw

the duct 24,2 AYREFH BT GONpIreHBESRSL0l BRdRN 26. 10NAagSEHHar 0 TBPHUEt Ay i nt o
the breat bi 1 o288 oriuaEb1ct dhshizRling &titioh SPUSEEI NP For 8RSl tRive

tenperature ors, _SUC therm3tors, within a con , one of each
si de (upstr ehat24d \Abthreferenod toffigares andrg, alfhentedng the dypass conduit 44

h terist,i t hegat i | i nked th 15 ai | |
o e ey dta the! oot 28 rBld Tryo) 4 B, A sengR ABo sl 45, B o Serser i s
i ndi cative qioddiaveTBAR/M seHes A s\Hit fllvisémsdrbaih fions HiEisensdt dbadddnto the

determ ned fromthe tenperature difference between the two tenperature

sensors. Thdegiajdear afghesair Bowi withinihe sluet 2o pltarastively sthe birnass enndsitni nes
betueen 2 The PrORHTRIY Ao A rebiMd ot it 44 naving being
previ ously determ ned
A mass air flow sensor typically comprises two temperature sensors, such as
thermistors, within a conduit, one of each side (upstream and downstream) of a
heater. The heat transfer characteristic of the heater is linked to the number of
15 air molecules passing across it at a certain velocity. A signal output from the
sensor is indicative of the mass flow rate within the bypass conduit 44, as
determined from the temperature difference between the two temperature
sensors. The signal 48 is received by a microprocessor 50, which determines
from the signal the mass flow rate within the duct 24, the relationship between
20 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 in the
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-
25 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
30 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



and programred in the mcroprocessor. Fromthe thus-neasured flowrate in
the duct 24, the mcroprocessor 50 controls the mark/space ratio of a
signal output to the notor of the fan 26 in order to naintain a constant
flowrate in the air duct 24. This enables any drop in the flow rate due,
for exanple, to the gradual build 25 up of debris in the air filter 28 or

| oss of battery power, to be conpensated for by increasing the fan speed.
Upon starting the system the condition of the air filter is initially
unknown, so the control signal output +&-mtor for the fan initially has a
predeterm ned mark/space 30 ratio. This ratio is then adjusted coarsely
accor di ng t dnoleaenurptely s¢ that theflowratetisat atarget vatise. The nficoprocassof 801 s
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rate through the duct 24. A boost switch may be provided for use by the

user to tenpyriaeiuseritpierapserininceease thedir ioWn order to alert the user 22
of a rreazélred drop in the flow rate through the conduit, a display 52
connected to the m croprocessor 50 is provided on the visor 14. For

exanpl e, théndrdet ty ale?t they useonPRicfea mexsureds dedp In the flewi iiate tigrodighdhse, t he
di odes being illum nat edoé)rogressi vel the m croprocessor 50 dependi ng 10

on the mark/Copded & dispRY Z_Qcmeﬁ%fﬁt%g Sayjﬁ'rqpé@pe_tsmf @iswroyidegton the visai, t he
deoree of  HlodiaresebIEniefiBiay Baiay S iRRe S S tidh optrE RS "¢
descri bed wihediceesldeing llemiratedrprogressively by e midroprdoessodt 5@ depéending onal
Pratection apRLeMLASac Alodtthe sighalLSidifta the'rRotor of the fan, the level
of which is indicative of problems associated with, for example, the degree of
blocking of the air filter.

Further embodiments will now be described which enable the wearer of a
15 respirator to attach additional protection appropriate to an activity which he is to
carry out while wearing the respirator (for example, a welding shield or a mesh

visor).

Figures 7A and B show a respirator 10' generally in accordance with the

20 foregoing (like numerals indicating like features) with the exception that the filter

{‘ 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

25 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
30 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



carry out while wearing the respirator (for exanple, a welding shield or a
mesh visor). Figures 7A and B show a respirator 10' generally in accordance
with the 20 foregoing (like nunmerals indicating |like features) with the
exception that the filter 28 is not visible in the figures. In addition to
the features set out above, the respirator of this enbodinent is adapted to
receive a bar carrying a protective screen by neans of a plug/socket
arrangenent, such that the screen is disppsed in front of the wearer's
face. The respirator is shown w thout tHhe Screen in figure 25 7A and with

h 60 (i his . di .Shjeld h i,n fi ) h
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shown in figure 8) is provided wth a respective arm64, an end of which is

pi vot abl y 3@lownwards. tAt a lewemnend bf thecrange @ movemeniref tbe harG2siglativieto pi vot

oi vot s 66- (07 AGTER4 b iEn B5¥ sBar #Sodidia fen R et Wil B8arGhhde) o <o
t hat t heys aigearenef ahe respipatior Atiéh tiid Bafls bitackedehéieitd)) tthe tdithsdaxtesdn
pi vot generally upwards and_ downwards. At a |ower end of the range of

noverment of generalyrfopyards (withyespect te the wearer eherespirater) angdears geserally

when ¢ he baParalelytithetbaron il his pagtioftnbiify 8R0S ShRkuRiner i RTRE' (L ¢

respect to Godromdutheptiovhwvare smoverhert) and are generally parallel with
the bar 62. In this position, the bar 62 is constrained by the pivots 66

fromfurther downward movenment. 10 The free end 65 of each arm 64 carries a
215t . el S5PBSr o Sy 4445 Sh BN boflbttoto kel of 2
of the bar) plug in the form of a rod 68 (see figure 9) which extends from the end
of the arm 64 remote from the pivot 66, generally in the direction of the pivot 66
but forming an acute angle with the arm 64 to which it is attached. Towards the
free end of the rod 68, there is provided a circumferential detent 72, having an

15 obtuse-angled, V-shaped cross-section.

Returning to figure 1, 2 and 7A, each side of the outer shell 12 of the respirator
is provided, adjacent the temple region thereof, with a respective socket in the
form of a channel 70 extending in a generally fore-aft direction. In the
20 embodiment shown, the channels 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.
25
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
30 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



of the arm64 renote fromthe pivot 66, generally in the direction of the
pivot 66 but formng an acute angle with the arm64 to which it is
attached. Towards the free end of the rod 68, there is provided a
circunferential detent 72, having an 15 obtuse-angled, V-shaped
cross-section. Returning to figure 1, 2 and 7A, each side of the outer shel
12 of the respirator is provided, adjacent the tenple region thereof, wth
a respective socket in the formof a ch%ﬂpel 70 extending in a generally
fore-aft direction. In the 20 enbodi ment shown, the channels 70 are provided

on visor pivgt \ r I r ' rear
of pivots pragm t&gé%f%err}égg&@b@grgefgﬁﬂyg@]\@rdg%lh@pé%%{n%@&g%%%&gé%?&a and
the visor 1&jemyabkitaibotetichogsdition is shownia figuredn). 63 may be rai sed

i ndependently of the visor 16 whilst the respirator is being worn. 25 Wth
reference to figures 7A, 10 and 11, each channel 70 is adapted to receive
one of the n f Lol ; . Y/ I gages
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screen 605 deggiratonghénvesarehmdyanaiselamblpwee theosareed whilsttte helwastdsibeingi ti on
(as shown in 30 figure 7B), in which it is disposed in front of the wearer's
face, to a M38ed position, in which the bar 62 extends generally across
the top of the respirator -8- and the screen 60 extends generally forwards
and does not obstruct the wearer's view (a detail of which position is
shown in fi §ihie iy emliadimenthas been deacritiexihwlitiarefandreze todtseapplication ko a
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( 10 function.

Each feature disclosed in this specification (which term includes the claims)
and/or shown in the drawings may be incorporated in the invention independently
of other disclosed and/or illustrated features.



VWil e this enbodi nent has been described with reference to its application
to a respirator, it is equally applicable to othertypes of hel nets not
having a respirator 10 function. Each feature disclosed in this
specification (which termincludes the clains) and/or shown in the draw ngs
may be incorporated in the invention independently of other disclosed
and/or illustrated features. -9- CLAl 1. Arespirator conprising a hood
for enclosing at least the face area 6 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
abstracpyagms portion of the flow fromthe duct and subsequently returning
the abStracted portion to the remainder of the flow, neans for neasuring
the flow rate of air through the bypass conduit and neans for controlling

the fan iny " eSRAGSakd RBrIRRY hod: o Uil atlead the Mt/ bRy 358E, 410

claim1, rein s means iSes a nass air ow sénsor .
3. Arespirat orf'ltecca)fah foy gemerdtingra ﬂowrof(dllaimmigh Weemtarnatdlllet for ediverimgndui t
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response to the measured flow rate.

2. A respirator according to claim 1, wherein said measurement means
comprises a mass air flow sensor.

3. A respirator according to claim 1 or claim 2, wherein the bypass conduit is
amranged to return the airflow therethrough to the remainder of the flow in the
duct.

4, A respirator according to claim 1 or claim 2, wherein the bypass conduct is
arranged to return to the airflow therethrough to the remainder of the flow in a
breathing zone of the respirator.

5. A respirator according to any preceding claim, wherein said control means is
arranged to- control power supplied to a motor of the fan depending on the
measured flow rate.

6. A respirator according to claim 5, wherein the control means is adapted to
control the mark/space ratio of a signal output to the fan motor.

7. A respirator according to any preceding claim comprising display means for
providing a visual alert to a user of the respirator in the event of a reduction in
the measured flow rate.



measured flow rate. 6. A respirator according to claim5, wherein the
control neans is adapted to control the mark/space ratio of a signal output
to the fan not'or. 7. A respirator according to any preceding claim
conprising display nmeans for providing a visual alert to a user of the
respirator in the event of a reduction in the neasured flow rate. -10- 8. A
respirator according to claim6 and 7, erein the display neans is adapted
to generate the visual alert dependi ng‘1 h the signal output to the notor. 9.
A respirator according to claim@8, wherein the display neans conprises a
plurality of light emtting diodes arranged to be illum nated progressively
dependent gn t : <2t | Y inlfRe i di ng
to any preagedi %rc é‘jl&n‘lﬁ errdre'ﬁtdt)ﬂgfr?ibr%ef"?@%rg'rmvab )ﬁlﬁ’fﬁe{a@%‘ﬁt gefér??&et
structure of a togenetatethe visualalert depending opithensignabeutputtorthe motomny
preceding claim wherein the fan is a tangential fan arranged to receive
the filtered air flow fromthe filter substantially parallel to the axis of

rotation . thea hkgpirstoofacéditingato elaint®, whereittiye disptaytniednsOyomprises a
tangentially to the arc described by the Ups of the blades into the duct.

12. A respirat cP'UTQEWoPEIi'HQB‘ temitting %d?ﬁ@“gﬁdai'ﬁ] b%ﬂ‘ﬁ@!ﬂﬂ‘ﬂ%@'wﬁsﬂmri ses
a_ casing havinggehefifdrheRfbidspieiaic bftnaTighdty an anti-vibration
mounting. 13. respirator according to any preceding claimconprising
conpartments adjacent the ears of a user to accommodate batteries for
drivingthﬁ’fan . . . L . .

.. A respirator according to any preceding claim, wherein the filter is removably

fitted to inlet structure of a casing of the fan.

11. A respirator according to any preceding claim, wherein the fan is a tangential
fan arranged to receive the filtered air flow from the filter substantially parallel
to the axis of rotation of the blades of the fan and to discharge the air flow
tangentially to the arc described by the tips of the blades into the duct.

12. A respirator according to any preceding claim, wherein the fan comprises a
casing having two major parts which are held by an anti-vibration mounting.

13. A respirator according to any preceding claim comprising compartments
adjacent the ears of a user to accommodate batteries for driving the fan.



