WO 2009/ 142912 PCT/ US2009/ 043007 EMERGENCY EYEWASH UNI T DESCRI PTI ON
BACKGROUND OF THE | NVENTI ON [ Para 1] This invention relq%qﬁjgagﬁﬁgpyy to
inprovengﬂfgmﬁﬂiﬁh%rgency eyewash stqtions desi gned particd1ar y for use in
a |l aboratory or industrial environnent to provide a flush flow of water to
remove irritants and/or contam nants froma person's eyes. Mre
specifically, this invention relates to an inproved energency eyewash unit

for providing an inproved i {@E'?‘HEH?%$%§@%‘%Q f%MJ]sh flow of water. In

various preferred enbodi nen eyéwash unit may additionally
provi de a facewash flush flow and/ or an overhead energency shower. [Para

2] Emer gency eyewash stations are generally known in the art for use in
washi ng or flushing toxic substances froma person's eyes. Such eyewash
stations are commonly used in | &Y@ROPYI@Nd/ or industrial applications
wherein personnel are required to handle or otherwise work in proximty

w th substances which can be potentially harnful if contacted wth the
eyes. A typical eyewash station includes one or nore spray nozzles or spray

heads g ©A M DT HENNGSEOMSOCci ation with an appropriate sink or
drain, wth neans for rapidly and easily opening a valve to provide a

;Lgszgﬁzﬂgm ]ﬁ\gm?il'h}[{‘%érf\yeefritgonr? r@lgx'ié‘é)Béﬁe%ﬁfstcﬁnﬁb%vélﬁ@ﬁté th Ehtshentyi tant s
eyewash stations designed particularly for use in a laboratory or industrial
environment to provide a flush flow of water to remove irritants and/or
contaminants from a person's eyes. More specifically, this invention relates to an
improved emergency eyewash unit for providing an improved inside-out directed
flush flow of water. In various preferred embodiments, the improved eyewash unit
may additionally provide a facewash flush flow and/or an overhead emergency
shower.

[Para 2] Emergency eyewash stations are generally known in the art for use in
washing or flushing toxic substances from a person’s eyes. Such eyewash stations
are commonly used in laboratory and/or industrial applications wherein personnel
are required to handle or otherwise work in proximity with substances which can
be potentially harmful if contacted with the eyes. A typical eyewash station
includes one or more spray nozzles or spray heads mounted over or in close
association with an appropriate sink or drain, with means for rapidly and easily

opening a valve to provide a flushing flow of water to a person’s eyes and/or face

to flush irritants and contaminants therefrom.



[Para 3]1n the past, energency eyewash stations have generally provided a
pair of upwardly directed convergi ng water streans for flushing

contam nants fromthe eyes and face. See, for exanple, U S. Patents
5,740,469 and 5, 754,990 which depict a pair of spray heads oriented to
deliver a respective pair of water streans upwardly and angul arly
convergi ng toward each other. However, such converging flush flow streans
tend to wash contam nants |located in or around a person's eyes in an
outside-in, or inward, direction towardpthe person's tear ducts and sinus
cavities. Accordingly, the inward-directed flush flows may carry the

cont ari nagh i 1t QnaRRt ARk, MriolgbhGPE/APRUPSLARIN AN bR ERINIE R ddcPRUS

damage i ncreas In ad I case 0 shing Irnto

and aroun it and i.ds can. be ngest ed
and or  BAEArGRAERL Bt FOieroBRy BB SEE R B i S r e B Thr e
exi sts, .therefore, i fi capt need rove and to
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flushing of contam nants froma person's eyes while reducing or elimnating
cont ani Whith depicaatpalr oh spry b@@%‘bﬁ“@”i%‘éﬁo digbiver angrpectivennaircfwatess. The
present invention fulfills these needs and provides further related

advant agfe¢eamSUNMARY ORNTIHE J INWENTPOKE [gPag 408jard eacbortiignc élaweverasech st
aspect of the present invention, there is provided an energency eyewash

uni t coogmvesginy Buehdkiw mamsolﬁridwtmg/aah dosdisinimam@i locafednat er adbwedhar ge
ports oriented for upward projection therefromof a pair 2a of laterally

opposedp@nienaNeye Al ¥n @utside-ng dr iwsfarll] BwerabArtowar@ane pdrsORBORAl flucts
directions for i1nside-out flush flow of contami nants from a person's eyes.

i[ SPar a Sld QirAGCONIAES e AMbRiRgRECRBINREREHir&te TR ABRRIMADPY @i there
contaminants into contact with these anatomical structures where tissue damage
can be increased. In addition, in the case of fluids washing into and around the
nose, sinus cavities, and mouth, such fluids can be ingested and/or swallowed
thereby further spreading the contaminants.
[Para 4] There exists, therefore, a significant need for improvements in and to
eyewash stations, particularly with respect to providing improved water-flow
flushing of contaminants from a person’s eyes while reducing or eliminating
contaminant contact with the person’s tear ducts and/or sinus cavities. The

present invention fulfills these needs and provides further related advantages.

SUMMARY OF THE INVENTION
[Para 5] In accordance with a first aspect of the present invention, there is
provided an emergency eyewash unit comprising eyewash means defining at least

a pair of water discharge ports oriented for upward projection therefrom of a pair



provi ded an emergency eyewash unit conprising an eyewash body having an
inlet fitting for connection to a water supply conduit, and defining at

| east a pair of water discharge ports oriented for upward projection
therefromof a pair of angularly diverging flush flow water streans for

i nside-out flush flow of contam nants froma person's eyes, said eyewash
body including a | ower base nenber defining said inlet fitting, and an
upper discharge plate renovably nmounted . gonto said | ower base nmenber and
defining said pair of water discharge p Fts. [ Para 5b]In accordance with a
third aspect of the present invention, there is provided an energency wash

unit cogpldatdig @Wﬁwén&%@,mxggmﬁg{g NE3A fldw WeRkPGRaRRZH SpBOGYe

havi ng an axi a oW passage "t her resi oW CO el énent

nmount ed . i d. I . I f l.at | water flow

t her et hg %gﬁg‘?%?g'dgﬁﬁ@%_aoﬁ’ltit@?%yFlgmgfgiﬁ%ﬁ&%ﬂﬁ%f Imat%%r{%%g ‘cfg‘ﬁ%'cé of wat er
supply essures, a relatively non-flexible fl control .positioning spacer
vasher [PTACEN ailBrSCOIANGRY TG BRI RORE R HieP HRARAS (U PR cineda

flow control elenent and having central flow port therein for water passage
t her et hPEted ANRMEIGRIICYR EWIRHURE & FOMBAS Ngad1H exewasia bestyhaviog asakdege
downstream from said spacer washer and cooperating therewith to define a

m xi ng GHirbEr, camerimif tugavatgr skphhyCogdaitf Bﬁd/(giﬁh’tinﬁ@rtd@@sttmeﬂhfiﬂf havi ng
a dianetric size less than the dianetric size of said central flow port

f or ned wateaidclspaegromasinEnted dod ugwiahd genje@p rditsdrefnanh ledra pairiofg a
plurality of radially outwardly projecting swirl vanes defining

t her ebeiwpdarig dioergpagdndhndon! walristieadhs 860 IHsad éYoBel uSivFliohy passages,
whereby water flow ng through said diffuser disk passes through said

di ffusesortaplinhh@MrBRY b AHoA!SE dNaHD By SRhsh HWAY! inPRRAAG SSovAh [RANS

defining a nozzle orifice downstreamfrom said diffuser disk, said nozzle

orific i - P i r 2 i i.C..S) sai d
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orifice_has. an expandi coni cal shape w,th a.substantial ni f.or
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a preferred form the eyewash unit conprises an eyewash body adapted for

connectR¥Y"St o a water supply line or conduit. The eyewash body defines an

upper di schar ge plate having a pair of diverging flow ports formed therein

for upvBRtR pbbj edn iasrOtdRAICE WitBuykhied aspechal Ehepresard i gvantieyetresh is| ush

fl ow water streanms. These diverging flush flow streans are effective to

wash orpriovidad anrdntargencgndastonnitndoraptisirfg srshavwserised saidyswwer bead

i nside-out direction, thereby flushing in a direction away fromthe

per son'iacledng dued szlarsbdy hagingaan tikes flow passage therethrough, a resilient flow
control element mounted along said nozzle body flow passage for regulating water
flow therethrough to a substantially constant flow rate within a range of water
supply pressures, a relatively non~flexible flow control positioning spacer washer
mounted along said nozzle body flow passage downstream from said flow control
element and having central flow port therein for water passage therethrough, a
diffuser disk mounted along said nozzle body flow passage downstream from said
spacer washer and cooperating therewith to define a mixing chamber, said diffuser

disk having a flow port formed therein having a diametric size less than the

diametric size of said central flow port formed in said spacer washer, said diffuser



[Para 7]1n one alternative preferred form the upper discharge plate may
additionally include a plurality of small facewash perforations for upward
flow of a corresponding plurality of relatively small facewash flush fl ow
streans effective to flush irritants and contam nants fromthe person's
face, in addition to the tw diverging eyewash flush flow streans. [Para
8] The eyewash body i ncluding the upper perforated discharge plate is
adapted for quick and easy nounting as a unit with respect to a water
supply line, preferably in a position gé%erally Wi thin or centered over a
drain basin. In the preferred form an el bow or L-shaped strainer is

coupl ed 0 tr n t | i , ; e h. body
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fitting, Alock clip is remoyably attached t he eyewash body, as by neans
of o 1 AHabENYeER BltarTesTLRs ALY R ko Eet e BREAd iyt esAbY ne
eyewash body. The lock clip defines a forked | eg structure haanE a pair of
spaced- ¥akeTt flowhg Hiropederrid fitfgpesdisk Rahes Broval sait diffusgipligkdbnmui t .
This pair of lock clip | egs thus engage the water supply conduit to WO
2009/ 14RON2PCT AlIS200oLQh3ROT swirl prassaaes,ratchtiames| defitingsenpizygleoerifine
eyewash body fromthe associated L-strainer and water supply conduit,

unl ess dodnatreain frioen lsackdidffigeridisk) sat rbzxde ondodedthvingm dheneyeveizh body.
[Para 9]1n a further alternative preferred formof the invention, the

ey ewas hgandéoth GotHY aRh ey RSB/ dTacedalfiuser diskayowe@ddivhe ats) Witegonbi ned
with an overhead energency shower used to wash irritants and contam nants

froma gReRSAeY BR8Ygh! dhill M RNEbeifiRthdCaMmexbARARNLESRREI SRAYEWIRPHPT | Ses
a spray head or spray nozzle adapted for installati'on at a downstream end

of a |k [ G ] o)V wnwardly directly shower
spr ay“’g%@@es&ﬁgﬁgllfl%ru%ﬂasn‘ﬁ%dﬁﬁfﬁjé%&é&é;ﬂgfssgﬁé\ﬁ ?ﬁsﬂ?'he eyewash or conbi ned
eyewash/ facewash unit. The shower spray head nay be adapted for thread-on
mounting at the downstreamend of the water supply line. A downwardly open
shroud el enment is carried by the spray head generally in surrounding
relation thereto. In the preferred form the shroud elenent is rotatably
nounted on the spray head but axially constrained by at |east one snap ring
to prevent rotational renoval of the shroud el enment fromthe spray head.

[ Para 101A preferred shower head further conprises a nozzle body having a



plurality of flow control and stream shapi ng conponents nounted therein,
wherein this nodified conbination is designed to provide a regul ated
outfl ow of shower water which is substantially constant over a range of

nor mal wat ewoiznidligampr essures, and further wherein the namageeedissitower
streamis relatively uniformy dispersed throughout a defined generally
cone-shaped shower spray pattern to insure thorough rinsing of contam nants
froma person using the shower. In this WD 2009/ 142912PCT/ US2009/ 043007
regard, the npdifjed shower head conbinatjon _is designed for substantially
conpl et e[IPéEﬁrgf i anga\H"?%r%Fﬁijqu’aﬁﬁé yarer %H%“Bﬁag%?aﬁdﬁwéﬁ{ﬂﬁé{r a

111 The preferred shower head includes a flexible pressure conpensating flow
control ﬁ%%ﬁowwnm%mnam hyateesyrilY e Agarduil.ohhe §YRWapbhedYt o a
range of different upstreamwater supply pressures. This flow control

el ement definasuan sapepdiscbarge plote Bayingvd paiitaf slivereéng flow pertefoupeder
washer designed to renove turbulence fromthe water flow stream Wter

di schar gégréindar upwaspaceiectiastiberdathraigheef ge pair ofalverging eyewagniaskd

m xi ng chanber before encountering a diffuser disk which converts the water
f 1 ow i ntibow veat switamsr ddrasantvergsmd Aoshdlowy sarmisiarg edfacive goasdmnor The
conbined streamis directed through a short m xing chanber to a nozzle
orifice fidtcinritants and cuypphireents dréme patsen’vegesainex tnsitdeeoiftadirddtival,
shaping into a substantially uniformy dispersed conical shower spray

pat t er n.thargbyefi@esiiiad iaxi direaih gRaydiony thagleustas s nedit dypdte agwinginak segnent s
defined by a progressively decreasing taper angle. [Para 12] O her features
and advanip@ges of the present invention will becone nore apparent fromthe
foll owi ng detail ed description taken in conjunction with the acconmpanying

drawi nggpad 2h i | inughd attBrndidve f@re @XM the lipgePdiisBehRfeasad niaye
i nventi on. BRI EF DESCRI PTI ON THE DRAW NGS [ Para 13] The acconpanyi ng

dr awi ngsadditisediiainRiddeea pnyianty 8Nsmhh faselash pdHBEsions for upward flow of a
corresponding plurality of relatively small facewash flush flow streams effective to
flush irritants and contaminants from the person’s face, in addition to the two
diverging eyewash flush flow streams.

[Para 8} The eyewash body including the upper perforated discharge plate is
adapted for quick and easy mounting as a unit with respect to a water supply line,
preferably in a position generally within or centered over a drain basin. In the
preferred form, an elbow or L-shaped strainer is coupled to a downstream end of
the water supply line, and the eyewash body in turn includes a threaded fitting for
threaded connection with the elbow fitting. A lock clip is removably attached to
the eyewash body, as by means of a threaded fastener connecting the lock clip to a
short flange on the eyewash body. The lock clip defines a forked leg structure
having a pair of spaced-apart legs disposed on opposite sides of the water supply

conduit. This pair of lock clip legs thus engage the water supply conduit to



WO 2009/ 142912PCT/ 1i S2009/ 043007 6 [Para 14]FIGURE 1 is a perspective view
of a conbi ned energency eyewash and energency shower station, and depicting
an enmergency eyewash unit with a protective cover in an open position;

[ Para 1 5] FWaUBE/122915 an enl arged and fragnented per spectiiusecovieanshow ng

t he emergency eyewash unit of FIG 1 With the protective cover in a nornal
cl osed position; [Para 16]FIGURE 3 is an enlarged vertical sectional view
taken generally on the line 3-3 of FIG 2, and illustrating an eyewash body

coupled to a water, su | i ne or_ conduit; [Pa 17] FIGURE 4 is a further
enl ar gedPUR¥eNf Eeliatiogal 56%-1%%@ stﬁsvavwaﬁh béadr’( o %%ﬁ&@ﬂa&ﬁ et GRINGT of
t he eyewash body of FIG 3;

and water supply condmt unless and until the lock clip is first disconnected from

the eyewash body.

[Para 9] In a further alternative preferred form of the invention, the eyewash
and/or combined eyewash/facewash unit may be additionally combined with an
overhead emergency shower used to wash irritants and contaminants from a
person’s body. In the preferred form, the overhead shower comprises a spray
head or spray nozzle adapted for installation at a downstream end of a water
supply line or conduit to provide a downwardly directly shower spray aimed
preferably to deiuge a person using the eyewash or combined eyewash/facewash
unit. The shower spray head may be adapted for thread-on mounting at the
downstream end of the water supply line. A downwardly open shroud element is
carried by the spray head generally in surrounding relation thereto. in the
preferred form, the shroud element is rotatably mounted on the spray head but
axially constrained by at least one snap ring to prevent rotational removal of the
shroud element from the spray head.

[Para 10] A preferred shower head further comprises a nozzle body having a
plurality of flow control and stream shaping components mounted therein, wherein
this modified combination is designed to provide a regulated outflow of shower
water which is substantially constant over a range of normal water inflow
pressures, and further wherein the produced shower stream is relatively uniformly
dispersed throughout a defined generally cone-shaped shower spray pattern to

insure thorough rinsing of contaminants from a person using the shower. In this



[ Para 18] FI GURE 5 is a top plan view of the eyewash body, taken generally
on the lin FIG 4; [Para 19]FIGURE 6 is a sinplified perspective

vi ew show sz‘l"%udhbul arly diverging water flush st reané(rir“b‘azgh’f“éﬁ}”&pmrdI y
fromthe eyewash body of FIGS. [Para ?0] FIGURE 7 is a diagrammtic view
representing operation of the diverging water flush streans to flush
contam nants froma person's eyes by water flow in an inside-out direction;

[ Para 21]FlI plan view simlar to FIG 5, _but show n

bl ternbidy 8. preraetBict SR Mer CyRkiait i debansd (R PRoHa Ty of
perforated ports for use as a conbi ned eyewash/facewash unit; WO

2009/ 1{4(2@1@@@ng@@@gpomgb@ppjlcabie safety codes and standards.

[Para 11]  The preferred shower head includes a flexible pressure compensating
flow control element for regulating the rate of water flow in response to a range of
different upstream water supply pressures. This flow control element is mounted
upstream from a flow control positioning or spacer washer designed to remove
turbulence from the water flow stream. Water discharged from the spacer washer
is directed into an axially elongated mixing chamber before encountering a
diffuser disk which converts the water flow into a central stream and a spinning or
swirling outer portion. The combined stream is directed through a short mixing
chamber to a nozzle orifice which in turn supplies to the water via a exit cone for
final shaping into a substantially uniformly dispersed conical shower spray pattern.
A preferred exit cone geometry includes multiple conical segments defined by a
progressively decreasing taper angle.

[Para 12]  Other features and advantages of the present invention will become
more apparent from the following detailed description taken in conjunction with
the accompanying drawings which illustrate, by way of example, the principles of

the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[Para 13] The accompanying drawings illustrate the invention. In such

drawings.



[Para 22]FIGURE 9 is a sinplified perspective viewsimlar to FIG 6, but
showi ng a pI uralit relative small facewash streans in conbination the
di ver gi ng ‘b‘}é‘%’/ﬁ’éﬁ% ush streans directed upwardly from /Y HET ey enash
body of FIG 8; [Para 23] FIGURE 10 is % top perspective view of the eyewash
unit illustrating a lock clip for preventing rotational disassenbly of the
eyewash body fromthe unit; [Para 24] FIGURE 11 is a bottom side

per spe |veI aél eWF@{ ‘?Frihower head for .use g nth corrbl ned e%/evvash and

ener ge sh § ISt PEITRE Ve PaY-0ha e RIREd1oMREdaN Qe pYfwash and
sectional view taken generally on the line 12- 12 of FIG 11; [Para

26] FI GUREIZSNFY SARVEXpItatied, aoP Frpispastavemarernsy eywashed it v&th shower
head construction included multiple flow control and stream shapi ng
conponpntt®chiwarntosd rwitdm opannudiifioed nozzl e body; [Para 27]FIGURE 14 is an
expl oded bottom perspective view of the shower head construction shown in

FIG 1farhRagla 2B|ItBUREs kn kAlaguardd d Mlageeehieangérapee vl Jiswt Jiving Eihe
nozzl e body of
emergency eyewash unit of FIG. 1 with the protective cover in a normal closed
position;
[Para 16]  FIGURE 3 is an enlarged vertical sectional view taken generally on the
line 3-3 of FIG. 2, and iHlustrating an eyewash body coupled to a water supply line
or conduit;
[Para 17]  FICURE 4 is a further enlarged vertical sectional view showing internal
construction details of the eyewash body of FIC. 3;
[Para 18]  FIGURE 5 is a top plan view of the eyewash body, taken generally on
the line 5-5 of FIG. 4;
[Para 19]  FIGURE 6 is a simplified perspective view showing two angularly
diverging water flush streams projected upwardly from the eyewash body of FIGS.
3-5;
[Para 20] FIGURE 7 is a diagrammatic view representing operation of the
diverging water flush streams to flush contaminants from a person’s eyes by water
flow in an inside-out direction;
[Para 21]  FIGURE 8 is a to plan view similar to FIG. 5, but showing an alternative

preferred form of the eyewash body to include a plurality of perforated ports for

use as a combined eyewash/facewash unit;



FIGS. 1 3-1 4 with the nultiple flow control and stream shapi ng conponents

mounted therein: [Para 29] FI GURE 16 is an enl arged vert}, . | view
of a presvgﬁ)rng)g%irzrjﬂgnsati ng flexible flow control el erren%&?’(k)}?ﬁﬁ%%ﬁ?‘pﬁg into

the nozzle body of FIGS. 13-15; [Para 30] FIGURE 17 is an enlarged vertical
sectional view of a flow control positioning washer for mounting into the
nozzl e body of FIGS. 13-15; WD 2009/142912PC1711S2009/ 043007 8 [Para

SLIFL QR 2811 130,80, 9195 R ER KRR gRcll Sl @ L linas dhslyier
per Sp%?%)‘uvr?aliw/ %Wt’gratitv%esz%ia(lffggee\frvagli] %lére%fmslzllrgco%aebination the diverging
eyewash flush streams directed upwardly from the modified eyewash body of FIG.
8,

[Para 23]  FIGURE 10 is a top perspective view of the eyewash unitillustrating a
lock clip for preventing rotational disassembly of the eyewash body from the unit;
[Para 24]  FIGURE 11 is a bottom side perspective view of a shower head for use
in the combined eyewash and emergency shower station of FIG. 1

[Para 25] FIGURE 12 is a vertical sectional view taken generally on the line 12~
12 of FIG. 11;

[Para 26]  FIGURE 13 is an exploded top perspective view of one preferred
shower head construction included multiple flow control and stream shaping
components mounted within a modified nozzle body;

[Para 27] FIGURE 14 is an exploded bottom perspective view of the shower head
construction shown in FIG. 13;

[Para 28]  FIGURE 15 is a vertical sectional view illustrating the nozzie body of
FIGS. 13-14 with the multiple flow control and stream shaping components
mounted therein;

[Para 29]  FIGURE 16 is an enlarged vertical sectional view of a pressure
compensating flexible flow control element for mounting into the nozzle body of
FIGS. 13-15;

[Para 30] FIGURE 17 is an enlarged vertical sectional view of a flow control

positioning washer for mounting into the nozzle body of FIGS. 13-15;



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ Para 33] As shown in the
exenpl ar ywﬂrz@w-ngm an i nproved energency wash station gefesedodsonr
generally I'n F(GURE 1 by the reference nuneral 10 has an eyewash unit 12
for flushing irritants and/ or contam nants such as chem cals or other toxic
substances fromthe eyes and/or face of an individual. The eyewash unit 12
i ncl udes nmeans for producing a pair of upwardly directed eyewash flush flow

str ear[Paﬂzf?,ﬁ FI Gr 8RN ghs dhvaTigrydd oareagheetibanl argv bherdifuseuntitk dor t o
flush ‘contam nants in an iInside-out, or outboard direction away froma

per son’ Sutafi%rg_ %Eggﬁewofﬂgembf 9[(%§i1rgy§] §,aé/,i, ies 18 (FIG 7). [Para 34]As

shown TR the e unit” 12 generally conprises a bow - shaped

basi n 20 hayi ng dly open onmet r i ni . wer drain
ort dBaraAhn Bt i Rtk S spenavanis o Y el a0 o RC 8l
fitting 24 adapted for coupling with a drain |ine 26 having an opposite end
connected with a tee fitting 28 (FIGS. 1 and 2) on an upright support stand
30. Although not shown in detail in the acconpan in_? drawi ngs, persons

ski | | g0ET AlLEDE DESCRIWPTIO NuyoHT €EIER RERERIED EM%@%&N 8tand 30 has a hol | ow
tubul ar construction formng a continuation of a drain path for water flow
from t[bﬁr@%%gn 205 kRodrsiH tiabkeefiary dravimgsi e i(motovekiosmeragnoy svashl ower
tee fitting 31 (FIG 1) disposed a WD 2009/142912PCMJS2009/ 043007 9 short

di st : i e b t stand
gis ?ggggaggﬁéieﬂ%d% ggggﬁyﬂ@wncﬁﬁ@@a%me térerbotd pomesal O Bapport stan

wat er ine or water supply conduit 34 extends from

Lo SuRRoLL ot A0 2001 Al BHRE A8 2hGT oH R LSRR SuckPad BRcRYENRSIY uni ¢

12. Mo rsupply’condurt 34 extends froma second

tee fitting 36 on the support stand 30 aced a.short,. di n e
under | §§Meg @& AUPF I 26 fg‘i%@ %8%?%@887& E‘Pi“he Pgénf’ﬁpf\ﬂﬁgh%?ﬁg?&\g&é@ns
of a plug nenber 29. This plug nmenber 29 is grefer&gli)é soljd to r%cl g.de

i nt er niiwitrig. ofcluties waeans §aipprydamadus eaiior’ dPwiard It BRCIES BYeWamT JUs
include a laterally open passage therein (shown best in FIG 2) for

cl ear i fpgwi e satsi ™ (Bi€paathioh divet e s metaah o1hnusandshaisivoishdia @it er
supply source (not shown) for delivering water under pressure to the water

suppl il i R oddaiSnsbis abhy i6okRl-edt, 6r gutbya@l dirsufiphyawae fi&38n (Fp&sa)’'sor
the like coupled to the tee fitting 36 as by means of an upper segnent of

b ovi dred e ad 1ot gt s RS B b 2E Shown and described in

u.s F taergtfitﬁ’ 350 Kl ¢cé sy l??ﬂ%e“&&é’\k&én PYhif EL&JANGRIDRBhPrises a
bowl-shaped basin 20 having an upwardly open geometry and defining an open
lower drain port 22 (shown best in FIG. 3). The drain port 22 merges with a drain
fitting 24 adapted for coupling with a drain line 26 having an opposite end
connected with a tee fitting 28 (FIGS. 1 and 2) on an upright support stand 30.
Although not shown in detail in the accompanying drawings, persons skilled in the
art will appreciate that the support stand 30 has a hollow tubular construction

forming a continuation of a drain path for water flow from the basin 20 to a

suitable floor drain site (not shown) as via a lower tee fitting 31 (FIG. 1) disposed a



[ Para 36] A downstream end of the water supply conduit 34 carries a
pivotally. ted. dust cover 38 novabl e between an open | AFlLG 1)
exposi ng A‘r@ggéﬁ%s)ﬂzubody 48, and a cl gsed position (FI Gém@% B%émf yi ng
and conceal ing the eyewash body 48 within the basin 20. A handle or
activation flag 40 | ocated on the upper front of the cover 38 is easily
grasped by the left or right hand for quick and easy displacenent fromthe
cl osed | e g f

ni ¢ 19008 GsBihasgabit QRHIRASQ 1D BARE SR RTBELGRR o ik AN AR nd
2009/ 1?@912PCT/ us2009/ 043007 10 cover 38 is pivotally coupled to a val ved
connector 42 (FIGS. 3 and 10) on the water supply conduit 34 as by neans of
a hinge assenbly 43 to act uate a val ve (not shovvn) for initjating water
f1ow tB’Wﬁ@ﬁyemﬁéﬁaﬁ?ﬁl&UPﬁy UisoRr Welerr SwRRnEmdyis %@Xm esi then. sSuch
val ved operation for an enmergency eyewash station is known in the art,

e.g., sspdpgcitasdd3®ioUsSppRangnval®r 164 €90rawkiiich to shi myepsshat eid 1B,

ref erence herein. [ Para 371An el bow or L-shaped strainer 44 (FIG 3) is

coupl eoas yticaansy, aheavhtereadsslycomiRit Barewehdsadrdonaseream eadinfng he
val ved pivotal connection 42 which is nounted in turn at a downstream end

of theswadLehs YRk € oftY Bo%ac@dt&%H@F@Hbﬁtaﬁ‘é@ﬁbé@e‘%hé%rﬂféﬂh}’ﬁ a0 |

val ve actuation neans is used, the L-strainer 44 can be connect eg directl

5 1 E?gﬂﬁﬁﬁaﬁa@égé%gﬁ&@w@é RGBTS0 0 Pl M BER 2 e LuGy

d| rect eaded i.ng 46 for and e renovabl e ting of the
eyenas hT5cRY AT BPRT g ore SSoRLHOTA © RECTide dTadINg FE 1he WE ner 44
may additionally include a cyli ndr| cal strainer screen 45 for straining
parti cel bl andmseHeomdtan veaies! prefierahim forinstude anatanl iy g rupassany
through the threaded fitting 46 to the eyewash body 48. A horizontally open

di schartggepofsth@Onilssnon ] ¥) tboskedring aditattagedppralgod2faheshavdtieke,
wherein this plug 52 can be renoved as needed for easy access to and

cl eani fgwef AR pprobiritdevateRisehindy salfkd BotSsHAVARTorSEE PRI G WarBF aintRg
therein, with flush flow of water during such cl eaning passing through the

2'Ogglh%z%g,fgg%&?ag%\ggsé&l%gﬁyv%&%klr]s 20ifa®iy dbapnage. thensfd ampiy¥ee 35

(FIG. 1) or the like coupled to the tee fitting 36 as by means of an upper segment
of the support stand 30. If desired, this water source may include means for
providing a tempered or warm water flow, such as shown and described in U.S.
Patent 5,350,112, which is incorporated by reference herein.

[Para 36] A downstream end of the water supply conduit 34 carries a pivotally
mounted dust cover 38 movable between an open position (FIG. 1} exposing an
eyewash body 48, and a closed position (FIGS. 2-3) overlying and concealing the
eyewash body 48 within the basin 20. A handle or activation flag 40 located on
the upper front of the cover 38 is easily grasped by the left or right hand for quick
and easy displacement from the closed position to the open position, when

emergency use of the eyewash unit 12 is desired or required. In this regard, the



[ Para 38] The eyewash body 48 conprises a relatively conpact subassenbly or
modul e i n¢ludisng,&,! ower base menber 54 having an upperpdj§6hasa8,p ate 56
attachednghgﬁ%?%zgé by neans of a paiy of screws 58 (FIGS. 3-4). A lower
central threaded fitting 60 depends fromthe underside of the base nenber
54 for quick and easy threaded attachnent with the upper fitting 46 on the
[-strainer 44. As shown, this lower fitting 60 carries flow control neans

such 3g,@, f3|8()Y§y;5§/§)zf]£lE\ﬁE8{l pﬁgdafc?ﬁ ROV ghRdedctubsants. @ hyd a@stiafbe wat er

i nfl ow upward roug am nar flow screen 64 retained in place by a

washer 66, and,into a.central .S ral
chanberias TR Rl it 8 sy RGN B AR e B o e s

| am nar flgw mEans .such as a Iaﬁi nar flow cartridge ZO cont ai ni ng mul ti,?' e
| ami ndROF SBRMELIEEARIIIAHIY Wakelr HoW W HE 58%%%&51%‘?& pAPP LT O "SR FgEE
nozzl es angul arly divergi ng} di scharge ports 72 (FIGS. 3-5) forped in the

di schapgdepbpeie BGitiPar Sorid wlved eparpliohd o4 QMErgrBevghewasarfdation is
appreciate that alternative flow control structures and alternative |am nar
flow dtrraeh unebecan, bey. usedisdl®sed i3] Theateai 15,864 Wemdiink idiiscorrgatgdrt s
72 provide the pair of upwardly directed and angul arly di vergi ng eyewash
flush () avyepéh@amerdih. (FI G 6) to achieve the desired inside-out flush flow
of contam nants froma person's face. These eyewash streans 14 are

rel at HE%}%B?@' H Oy, %%‘?‘f"gd\;& li_%sﬂa)abelcﬁgﬂ.rgﬁ{ i AP\ |81 IBAER oI £ a8T RN HRWAT 8F %

for i t flush person 1l eans over these eyewash streans 14,
th ' e | t bst anti al

lows heraH conpsthan 4t apraen SinaTich Srhe Yl BEbTa ooy
vertical velocity is provided. As viewed schengtical Ily in rl G (3 s%gh

i nsi devbigh, isgMountE 2A0IHIA 29 Bl GNETEATD§640E Y Yo LB YBRIICH T ULty 1 ush

flow generally in the direction of arrow 73, beneficially washes any

i rritahitsriatebontlm nanlte oative grearffvadvegeyiatBn meah soistbshdhgikect i on
away froma person's tear ducts (lacrimal punctum 16 and the adjacent
nasal @pginsinuscgabd t@snd&edAdiractiesalihe ddvencoedmnt ndmfdharwater supply
substantially prevented fromcontacting these tissue structures where they

can otd 'i§$4beAis%@ﬁﬁr&@%efs9iﬁ@!@.eayvtmgmswém@ﬂbﬁmmim@tm@tibwertﬂmue
damage. e flush flow water falls fromthe person's face downwardly into

Ege?ﬁ?@{j%ffiiﬁ%éﬁ%é ¢ D M %E@%HSS’?? ?‘%ﬁ%‘%i‘%@*&%@?f‘?&?kzﬁt e
Phe cyeipers Bodposs Rl onanPyacnar oes oo al ho e HPE)PBrh B 5aPar oy

of relatively small facewash ports 74 in addition to fhe pair of |arger
eye\/\/asihespitﬁd,sthkzl.-“%%frﬁl@lfr%@@hﬁqjﬂ‘tffd@é{hla%? AR SHAT DR 80T 4 >
overal | upward water flow fromthe eyewash body 48 includes the pair of
di ver diong teyiewas pasticetnre fidm ihe wabdi napplnstigam aripatgevaeafw upvetrdly
smal |l er facewash streans 76 (FIG 9) ainmed to extend over and to drench a

per sonhsoliagehe tHreadetivshifg oW wf thwatpewhsh bloushd 81 rA hanizentellg epieani nant s
fromthe pérson's face. This nodified discharge plate 56' nounts quickly

and eag 080! by 2% HrBgled § 1 o @8- 1118, Whefeit he
eyewas > %%%goﬁQggrlgwdo(ép%ﬁ\?ic?t%gr&ghgngeabl e rmqg%ar desi gn.
this plug 52 can be removed as needed for easy access to and cleaning of the L-
strainer interior and the strainer screen 45 contained therein, with flush flow of

water during such cleaning passing through the discharge port 50 and into the

basin 20 for drainage therefrom.



[Para 411 FIG 10 shows a lock clip 78 engaged between the installed eyewash

body 48 o strainer 44 for normally preventing Ly.ed rotational
di sassenﬁpg 2(B)(P(?‘fl%])«ﬁeyevvash body 48 fromthe el bow fi ttﬁ%ﬁﬁ%ﬁgwg%}{ t he

lock clip 78 conprises a relatively sinple plate-shaped device having an
upper tang 80 WD 2009/ 142912Prutti S2009/043007 13 turned generally
hori zontally for renovable attachnent to a small flange 82 on the eyewash

ok if%fﬁ%?éJﬁ’*ﬁ%é%ﬁ*%%%%&ﬁﬁf%f%ﬁ?ﬂ%sn§4sla§$'“e§?ﬁ}#53ﬁfs{ue%%@%g?@¥ fna
[ - ap; 86. T 6
0 mendVRDEF TS0 1R (R BISRFVERY 4058 TbINg ANGBP B o089 PIRGRs of 1t e

[-strainer 44, or alternately at opposite sides of the water supply caonduit
34, whékdaes thegrte bs PY7816Gagisadh adididot sckanes afditieh botly Adowgrtaentrals
construction, the depending legs 86 of the lock clip 78 effectively

obst r uhteztet fivengB0 preeeads frotathonabensidemdrithedpaschenambanskd todyuicl
relative to the [-strainer 44, and thereby prevent undesired rotational

di Sas%ﬂ@éé(sffh el cely SHAsimBad yvifs tH@'lﬁﬁ:&racﬁtdinthlﬁlorﬁ bige ILoskrathéP4Z8 As
di sconnected fromthe body flange 82. tool (not shown) is required to

f ' . « . .
'[ﬁrem\l;%(lj"te@:\}ﬁw tﬁ‘gg F&gtEF g’*ﬁ%ﬁ? Ei(ﬁ?bﬁé%sr gbi@i@%i W &ind HgcieuevesBuwbrdyriétd oM

G 10 additionally shows the valve
housi ng 42 connect ed, bet n the r..su j u
ond o heop RO Fab SRR syt R gh Rl dRRF sy 3Rt RO RRAE RN
actuator 88 for opening and closing an internal ,val ve (not shown ithin
e hElY RGTae ETE T el T3BIAE BOTHEHIT 6 TR SNHDE A0 Y YRV oPOH t or
shifting the valve (not shown) between the closed and open positions as the
cover dhainmipeied8r dape tthisetgntsak aeambend &thsadataids speMipEst q Hry fggher
previ ously descri bed herein. The hinge assenbly 43 on the rear margin of

t he caygra@ily ltheoBsh iaslacoimaedtead nbyaras seclewssy lamindvdldwkartradae bilacket
plate 89 form ng part of the rotatable actuator 88. Wth this construction,

Pglr gf‘:c\?gﬁ%?i? éﬁﬂﬁibi‘é‘f?ﬁmiﬂﬁr ffovi BEreeee o B8 pSartit Gist herdy eitierighph afer 89
discharge nozzles angularly diverging discharge ports 72 (FIGS. 3-5) formed in the
discharge plate 56. Persons skilled in the art will recognize and appreciate that
alternative flow control structures and alternative laminar flow structures can be
used.

[Para 39]  The pair of diverging discharge ports 72 provide the pair of upwardly
directed and angularly diverging eyewash flush flow streams 14 (FIG. 6) to achieve
the desired inside-out flush flow of contaminants from a person’s face. These
eyewash streams 14 are relatively solid, substantially laminar flow streams which
arch upwardly for inside-out flush flow. As a person leans over these eyewash
streams 14, the person’s eyes are located substantially at the crests of the flush

flows whereat substantial flow action with minimal kinetic energy and vertical

velocity is provided. As viewed schematically in FIG. 7, such inside-out, or



WD 2009/ 142912PcTai S2009/ 043007 14 connector 42 for respectively opening

and cl osin Jval (not shown) within the connector 432, /HoWeVElz04PON
renoval (Wgtz( éy?c)\r{gw 87, the cover 38,is rotatable rel at(l ve oﬁlt he br acket

plate 89 via a pivot joint 91, whereby the cover 38 can be opened wi t hout
turning on the water flow as may be desired, e.g., when flushing the filter
screen 45 within the [-strainer 44. [Para 43]FIGS. 11-12 illustrate a

furthg i&g% gyeg%&fﬂuﬁ%@fzwv é(]%é.-ang HRAESI iR @b PEFLORRGY, SNANRIARAYT O 90

(FI cs’ e energency wa tati
As shown,kbest in

d.3 t th
B et B Enis A S IR P BRa T GO kel o e
supply conduit 94 extends generally horlzontall to a hower
head 9d&reCHi@SIwWaY-f1om a ReVEPR'E W8HSUsES §acrand! rﬁv}l‘rﬂﬂé'ﬂ‘ angr?@%fﬂ@/é "t 94

and is adapted for quick and easy energency opening, as by neans of pull
cord 1h@Qahaddsands eatRs( F8GASLy réeultptioy cdn ryn it ss aﬁﬂcﬁé*bsﬁiﬁfégéh‘fe to the
shower head 96. The wash station 10 thus al so accompdat es, when needed,

emer 9&6%} sleemeb rvasitoftingthésd titane starctaosy atenanhey fcanmt&nepwﬁsszobe [ Par a
44] FI 11-12 show an i nproved subassenbly including the emergency shower

head dn‘?gig%r rdyﬂonélal?séjgﬂ\@e‘!\faf r?'ité(%@ﬁ%d penai@dll s Jurvgatred ebel he shapetloghover

shrou I n accordance the 1 nvention, the shower head 96 conpri ses

a co havi. n Ihre [

i eadGict dnme Lot ori ok S B G @émaﬁ?‘fﬂqg#"’% oy PP 28 s Lo,
attached to the water supply conduit 94. tat gnal o and/ or

rot at |a@ﬁiafu’@|i‘%'a§‘§é$ﬁﬂ%/t|@i‘0% ﬂ%‘-ﬁg\/\%'t“ ﬂ’i%%{df‘g %ﬂlc&wt}?gﬁeans of a tool
(not shown) WD 2009/ 1429121 | M52009/ 043007 15 e gf vvren h flats 110

f or medPara 40Howtd€ b e@rantb24ilespere oo asﬂiez’r@fwﬁﬁéreg%%\ﬁ@ ORBhE B'a%wnve”tion

wherein a modified discharge plate 56' on the eyewash body 48 additionally
includes a large plurality or large array of relatively small facewash ports 74 in
addition to the pair of larger eyewash ports 72. When these small facewash ports
74 are included, the overall upward water flow from the eyewash body 48 includes
the pair of diverging eyewash streams 14, in combination with a large plurality of
smaller facewash streams 76 (FIG. 9) aimed to extend over and to drench a
person’s face with a flush flow of water to flush irritants or contaminants from the
person’s face. This modified discharge plate 56" mounts quickly and easily onto
the lower base member 54 (not shown in FIGS. 8-9) of the eyewash body 48 to
provide an interchangeable modular design.

[Para 41]  FIG. 10 shows a lock clip 78 engaged between the installed eyewash
body 48 and the L-strainer 44 for normally preventing undesired rotational
disassembly of the eyewash body 48 from the elbow fitting. As shown, the lock

clip 78 comprises a relatively simple plate-shaped device having an upper tang 80



[ Para 45] I nmportantly, the shroud 104 is carried on the shower head 96 in a
manner permtting rotation shroud displacenment relative,t.o.¢ r head
96, V\Athgﬁ&z\si’dpé?)i%nal di sassenbl y of ;the shower head S‘é’l?[r‘]%z%)tﬂﬁgawe
associ ated conduit fitting 108. That 1s, as shown best in FIG 12, the
shroud 104 includes a central hub 114 which is rotatably carried about the
body of the shower head 96 between a pair of retaining rings 116 which
prevent an L.gnificar i@l di n r r nat.el.y,
Pt el BB oBhERyl FRR AR ol BE B R reaing e Ll tap W51 pR R
retainin ns ch as a radiall,y enlarged shou}der on.the shower d
body. ewg’ﬁgﬁﬂ?%d\ég slalsﬁ%\f IT@rﬂnsr‘g{ %{{rieaaﬁa fgﬁgeﬂ]ea{cgémﬁ{og'f tf{%gpgﬁ;ﬁ%&gm
does not | oosen or disassenble the shower head 96. QE]P%[&F 46] FI GS. 13--19
show ahpretlectind’ & sledinesct dom msrrdihe xsties pede 4%hwn PHERDIAabl e
shroud 104. In this preferred form the shower head includes a nodified
nozzl @asubhspaocid yapavttdreforbediiofvea lepz Bbe Dloelse BBvehgsngd argl ural ity of
fl ow control and stream shapi ng conponents nounted therein, wherein this

modi f igghCRIbHO@LS TR WRhIRSABRAY desdtslvisieceaar egpbaitedides bf ale af-ssoner
wat er which is substantially constant over a range of normal water inflow

Pressyres,, dﬂ?&r{a‘ﬂé@hﬁ?%‘@g%ﬁé RiddeoprRayEREY §t]9]mli,ry c§hH8AM 4 Swhehahievieky

uni form’y di sperse out a defined genera cone- shaped shower spray
tt to,l. t h ri i t.anj 1 i h

Chower 1 28 iRREcksar e, HEhev hiar § paihshBuar el SohtPTLPoR e BebRiing"e

f bstanti al | | et | i ith i | e saf et d d

St andA¢@s 50 vioH O a0 TIPER - YD M SeD7 16 1 BH Y BN AP Ta0 ar | y,

as viewed best in FIGS. 13-15, the nodified nozzle body 96' conprises a
uni t amyoge mect urfehieasyaveadn bopyt4& aehasivg to1der hattraiger fideratidl FREeYeaded
for threaded nmounting onto the downstreamend of the shower water supply

conduigre9dnt asdekpeeddtatiBh& didassasmity cdppeayevatsh bodpl4thyntassaand until
downstream end of the el bow fitting 108 nounted onto the conduit 94. The

out er Auhage, Bl 781e dTRd filedeadshertRoBydPSlarigrebades ol asbastiowaniar ged

shoul de r seating against an upper side of the hub 114 of the
shroud 104, i i nat.i ' I | he)eydvaet Bbly 78
pacedcrliseb FEPRLRTHETRaHYLT f4 b P REURGRErIT) of helcy et BoY g
(FIG _12%¥| for sgpgorti ng the sh gud 104 on the nozzle body 96 while

per ni PGt HAERTNING 7 adaffatFon bet ween the shroud 104 and the nozzle

body 96'. [Para 481The interior of the nodified nozzl e bod 6', .i ncl udes a
nurrt%er[Palfa -L-12] FIG. 10 additionally shows the valve ﬁousmg 49 conr?/ec%ed betweén

the water supply conduit 34 and an upstream end of the L-strainer 44, wherein
this valve housing 42 has a rotatable actuator 88 for opening and closing an
internal valve (not shown) within the housing 42. The cover 38 is connected to
this rotatable actuator 88 for shifting the valve (not shown) between the closed
and open positions as the cover is moved respectively between the closed and
open positions, as previously described herein. The hinge assembly 43 on the rear
margin of the cover or lid 38 is connected by a screw 87 or the like to a bracket
plate 89 forming part of the rotatable actuator 88. With this construction, normal

raising and lowering of the cover 38 shifts the bracket plate 89 relative to the



stepped shoul ders formed therein to define nounting stops for each of the
mul tipl e . f],ow, ol and stream shapi ng conponents to ke, neinedadnerein.
Speci fi ca\f}{)gw)ggﬂhéper shoul der 1 24 s forned generally at tﬁe ﬁovvnst ream
end of the internally threaded end 118. This upper shoul der 124 defines a
stop for seated support of a flexible pressure conpensating flow control

el ement 126. This flow control elenent 126, shown in nore detail in FIG
16, COMPLISES A>1B3ibL SOk Ry 1 !F@H" &rfd O9sRYALRH AL RRNIs RowaNWitdinfthew
pat h %%nteﬁira%ug% ft%ﬁe’&r’llggéztll\g{\égy é‘gb and éﬁnes a l(:entral f?]ow control
port 128. te

erpal  tabs (not_ sh Vi i f the
row coRneo1oet emtoPe5e" 1o LPRYRTBY B8 PRV S Al s ORI
126 relative to the threaded _end 118 of the nozz| e hody 96'.
2000) TaESIFS (hE5DORTHDAS057 807 R Fab CSIPHT §0 RREWDY 1S FEVEF £5 CHeDEI ow
control port 128 is designed for regulating the rate of water flqgw through
the elogreverl Witdions tarsingsoaritieaviier Joow st axdiedestiet| 6w whessBERBEG 0 a
range of different upstream water supply pressures. In the illustrative

enmboditRerfiltert fgebhost edtitinalheel -esteaitiet 268l.i s designed to nmaintain a
substantially constant water outflow of at |east about 20 gallons per

m nut qu,rhaggfporﬁ@s,t O vabafusHiapd ¥ T ESE UGS WO af ehadiveltign eskerenrange
of about o about 90 psi. As shown in FlI 16, a preferred fl ow control

o oGRS L] U AP YISOl | RIS W tida bl GRest ot Ny

arr ow in conbination wth an axially inset

downstream nargi n (arrow ). With this. ge try I rel port
128 | £MBIENY Wﬁ?é&?%@?bﬁhf‘étﬂ%ﬁgbﬁég? HC] z&h% g%@ﬁ?ﬂ%@%éedesi red
substantially constant water outflow rg}e. n._an Lg;stressed st@iae, 3

pr ef ercoadi i &smepyiaed i Fem shapeier sURBY IS HIURAP R ABHEPPYE AL P

t hi ckness is about 0.4 inch. [Para 50] The flow control elenent 126 is, in
the pnefieraaec ferondgashosnpbbsconaduil @ exsendpaesdralsherzoaiabaiean
axially upstreamfroma flow control positioning spacer or washer 134.

Howev &fim e RS i$QNsh ke heddi 96 thigsant] -wid)l A eabgnhaesiagdd@ppieduaed albag t he
axially inset downstreammargin 132 circunscribing the flow control port

128 peth@iEoﬁkcﬂfii)@qlraﬁ&g%”a]@tagrté(d 98%_@?él@lanayeatsbe%ﬁwbe%emnbb@hi@,wm mMagni n

the event that this axial spacing is elimnated. [Para 51] The fl ow control

mon- f1%ae1 coe T GARAATERsehdE (Bl & G Hh R ng eI DAt saithe:
nashersheue { Bhahedlie Hars BG9 19T hoalsh Seararod iy Bhrr TMEvi ng o
emergency shower wash-off of irritants or contaminants from a person.
[Para 44]  FIGS. 11-12 show an improved subassembly including the emergency
shower head 96 carrying a downwardly open, generally inverted bell-shaped
shower shroud 104. In accordance with the invention, the shower head 96
comprises a compact body having a threaded upstream end 106 for quick and
easy threaded connection with a downstream end of an elbow fitting 108 (FIG. 1)
attached to the water supply conduit 94. Rotational mounting and/or rotational

disassembly of the shower head 96 is achieved by means of a tool (not shown)



WO 2009/ 142912PC4/ 11, 82009/ 043007 18 di anetric size that is larger than the
size of t flow control port 128 formed in the flow coptr.l ent 126.
In a preﬁggﬁghﬂﬁﬁ¥ the diametric size of the central $¢Q§%%§?@g% 8 in the
spacer washer 136 is about 0.530 inch, whereas the dianetric size of the
preferred flow control port 128 in the elenent 126 is about 0.438 inch. The
spacer washer 136 functions by substantially reducing turbulent flow while

converting.the water Ss| ret hr.o . Lal Ly qurg £ or
col it B BRI el BoT B2 LRl ™ ehifiea
turbul ence is ecﬂhanced by increasing the thickness of the spacer washer,
With éi'\%‘éq”iehe% POKNess of about 0.235 inch in the preferred form and by
snmoot hly beveling the upstream and downstream edges of the central flow
port 1B&a 45]i ndivgarreantly, theghroudy 04ris sgtiedmple showerdigat Povial ) .

[ Para 52] From the fl ow control spacer washer 134, the discharged water

st r eanmpassepeimiqiran raxitadr yhedbuohged@edcéinest redativegtactenbbowedhe@® €6, 15)
| ocat ed between the washer 134 and a diffuser disk 146. The diffuser disk
i's showhbir Meg el dlibad b GSef & sBOweAhealdo9d fréerrdi A sseated stnddi
conprises an annular ring 148 defining a flow port 150 having conically

taper %glti;ﬁ%fi‘ggfiwmé\dis?QWWWe%Eg? FIG M EPEITH%@@F&W 104 U P 4 haddrftyalof

out war rating swrl vanes set ang rly to define a correspondi ng

plural,it f apgled swirl, passages ;154..,Th t er.,.per I

vanes %}é]iﬂewg?%HS t a?%@g %Hgge@ﬁmﬁtpm? §O@ﬁi0§c¥h§n§ ngigghgﬁgcgsesn%:aﬁgrgen
diameter internally stepped shoul der 156 forned .tV\A%thi nt Eg.n@zzl e b?gﬁ 96.
I'n the pREére resaimiBemings dAGWNNIGhBFYY A MOE YIF It YIRS H3CETEM &Yt at
an angl e of about 45 to an axial centerline of the nozzle body 96'. In

addi t ithe, s ftrioe ddi @fetAliter rsitely, of desiged] ene sdrthelmiaining KEngH ﬂﬂés@rn 8Bsk WO
2009/ 142912PC F/ 1152009/ 043007 19 146 is less than the diametric size of

t he cenisaltutddWypster Ire88nimy hearspaneh amahadidlyBdnlaget shqrideepnede
di ffuser disk flow port size being about 0.362 inch. In addition, the

radi a'srﬁjv&&%%d thensWvith BRSSRIRS UG RNOtaebaa! 8k placanent df thastesidr ed
final shower spray pattern (as wll be described in nore detail), wth the

| L1 ustyad e S (o RRRsa0aR ks ehifiatRe iidice f ERFGEN th & radial dimension
[Para 46]  FIGS. 13-19 show a preferred construction for the shower head
including the rotatable shroud 104. In this preferred form, the shower head
includes a modified nozzle subassembly in the form of a nozzle body 96' having a
plurality of flow control and stream shaping components mounted therein, wherein
this modified combination is designed to provide a regulated outflow of shower
water which is substantially constant over a range of normal water inflow
pressures, and further wherein the produced shower stream is relatively uniformly
dispersed throughout a defined generally cone-shaped shower spray pattern to
insure thorough rinsing of contaminants from a person using the shower. In this

regard, the modified shower head combination is designed for substantially

complete compliance with applicable safety codes and standards.



[ Para 53] In operation, water discharged through the spacer washer 134

subst ant wﬂ ;‘Mwilﬂ‘)bhe formof a unified stream At |eastcgpaidiemeef this
wat er streaminpacts the annular ring, 148 of the diffuser disk 146, thereby
creating turbul ence at the upstream side of the diffuser disk. The result
is that a portion of the water discharged through the spacer washer 134
passes axially through the diffuser disk flow port 150, and anot her portion

of thj r i N i1 i i h# i r
Bﬁr% dgﬁ%ﬁgax DA 1P P s D@ b e SM FICRY 120 R TheNhodghe d i 2oMé

passages etween the angularly set swirl vanes 152. In this

regar t he ,axi al .l ength_. LISty 17 X] ' [ciently

| ong, gs%% aC&‘E}pQPe? %a%?'?%%{)gﬁué%glh@(ﬁ?% ﬁp%ghcégﬁbl'effﬂ Eﬁéﬂ;rg’t ric size,

with the illustrative draw ngs show ng a m xing,chanber { st

About IMS0n o Fireaia i Npradiad anpyBgc e S5 Hons repeh ERYd Hhe ShahBihea

wat er flow passing through the diffuser disk 146 enters a second m xing

chambertd56udphi aomduid Khérs vigwes iispei g 2beeRRF I FPUREIT dP sk 146

and a nozzle orifice 158 forned in the nozzle body 96'. As shown_in FIG

15, t Hewrszzdanarid béehd B8htasfitaindj a8t miocinsed e ngpaheetondidn dheTBruter

the central flow port 150 in the diffuser disk 146 to align generally

axi al hMr?‘éﬂthﬁtm aRMian ddde LRobet helwidd nyadiallysknladgped sheulder $20e

for the nozzle orifice 158 is about WD 2009/142912PCT/ US2009/ 043007 20 0.5

inch. . Thi Lze, in.conbi [ et o rndlay Hroad 1$416Q on the
6%;?@%%(9@# liq%ti %g?ﬂgﬂ%tr s(?&% Wrteh el VRN dlayo RHed €

nozzl Eo'b ownstream segnent of the second m xi ng chanber

156  furth 1 Xi f the.,st ' ' idhe fl
ort - seordnatie wlrcer g FoF IR |k Cal A T RSt Mk i e T

passi ng through the swirl passages 154. r 5 > water di r;,om
the nobelElar [ 2d6r 188eMInshe oAt 1Aa CHi Eggl@'@xﬁﬂﬁ‘?r@“%&?ﬂ'@ﬁ@é%2‘20[‘ i ch
permts the swirling water port‘i on to expand by centrifugal gcti on radially
out warldi4yonithhinoizie hady 06 wihikcheeBRitiingowea yeIidt 8§ ! O‘Ea%ﬁm ShVEGN WRi s
creates a substantially uniformwater distribution or dispersion over the

entir epyol 4N Aihsahareordz ficdmdh@onozzl e body 96' for effective washing of
contam nants froma person using the shower. In the preferred form to

reducﬁpg{ﬁetlg er allle §téRoPloftthe Buidific@me %62 balyche dad|udenaliymbenbi ni ng
t he shower spray pattern for conpliance with safety codes and standards,
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he" nozzle orifice at “an 1 ncluded angl e of about

45 relatjve to an axial centerline of th d ' 3. Mer gi ng
Wit h @1§663ﬁd?%\6r@f§é§‘n%%§ e AP 85?5@‘5@%@52@ é%%}qﬂ‘éf‘%éﬁ%?g??'e of
about 30 fromsaid centerline. A te_rgatel , a curved ?\urface gaé be Hse in
li eu Gipechiecallyo areuapryshpuideral dhiis coRPEE] 9ergfmiiil MEpiPWNSHERN §PFYY of
further nodifications and i nprovenents in and to the ,

the internally threaded end 118. This upper shoulder 124 defines a stop for

seated support of a flexible pressure compensating flow control element 126.

This flow control element 126, shown in more detail in FIG. 16, comprises a
resilient or flexible ring mounted along a central flow path 127 through the nozzle
body 96', and defines a central flow control port 128. External tabs (not shown)
may be provided on the periphery of the flow control element 126 to assist in

locating and retaining the element 126 relative to the threaded end 118 of the

nozzle body 96'.



enmergency wash station of the present invention will be apparent to persons
skilled iqdheyanty; By way of exanple, the emergency wagprgladdof! may be
constructed to include only the eyewagh unit 12, or the Eoﬁ%?%g Qm&%

2009/ 142912PCT/ US2009/ 043007 21 eyewash/facewash unit, and/or additionally
i nclude the energency shower unit 90. In the eyewash and/or conbi ned
eyewash/ facewash configurations, the unit can be adapted for pole nounting

as. showara ajal L &L RAKAbYT B (REARS AL (RS ¥BhkdTNL NG AsqkapiAgRerper sons

skilled i1n the art. if desired, the unit may be incorpor into a

Do R LAY S5 SRR D LR B0 SOty Pt
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desired, the co Qnentts of the eyewash bod €§8. n be constructed fror’r] a
11 ght vl 1IN FAAIEHOBF SV 18 \ETPORTSRP 1 FLOYPOF ALERINLHBTHFBFOBiAS " SUPDlY

substance. Accordingly, no limtation on the invention is intended by way
of t hePfeSsBERI-ng’ alémﬁ/usﬁfawﬁ anth a@isonpianye ftpw cavniti s leeyxddpt2@ds set forth
in the appended clains. 22 What is clained is: [Caim1l] An energency
eyewashedighed toompaintsiimg: sidyeaashlyeans taef watargoatfidveadtatdepsi abofit wot er

di scharge ports oriented for upward projection therefromof a pair of

| at er agdiyorpppes einaind iangupanky tdiweedisng oy wsasfurew wahpT a Hdre&iBpieRsure

opposi :te directions for inside-out flush flow of contam nants from a

PErSON % eY&Pabout 30 to about 90 psi. As shown in FIG. 16, a preferred flow control
element 126 defines the flow control port 128 with a beveled or smoothly radiused
upstream edge (arrow 130), in combination with an axially inset downstream
margin {arrow 132). With this geometry, the flow control port 128 is able to
effectively shift in diametric size to achieve the desired substantially constant
water outflow rate. In an unstressed state, a preferred diametric size is about
0.438 inch, and a preferred axial thickness is about 0.4 inch.
[Para 50] The flow control element 126 is, in the preferred form as shown best
in FIG. 15, spaced a short distance axially upstream from a flow control
positioning spacer or washer 134. However, persons skilled in the art will
recognize and appreciate that the axially inset downstream margin 132
circumscribing the flow control port 128 permits proper regulatory operation by
the flow control element 126 in the event that this axial spacing is eliminated.
[Para 51] The flow control spacer washer 134 comprises a relatively sturdy, or
substantially non-flexible or rigid component seated within the nozzle body 96'

against a second, slightly smaller diameter internal step shoulder 136. The spacer

washer 134 (shown best in FIG. 17) defines a central flow port 138 having a



[Cl aim2] The enmergency eyewash unit of claim1 wherein said eyewash neans

conpri ses ,yy@gh body having an inlet fitting for cgpnegti , a wat er
suppl y co\r?gﬂzl()ﬁ?(/?an further defining ?.,ai d pair of vvaterggi@fé%@?@é‘&%&ts.

[ Cl ai m 3] The energency eyewash unit of claim2 wherein said eyewash body
further defines a plurality of relatively small facewash ports for upward
di scharge of a plurality of relatively small facewash streans to flush

cont AT ARNL S| LOM APEr S80S (haRGhel 2l AL Figy SRREARNGY VAR ATE, of

claim I'nclu |'OW means carrie n ‘sai d ey

4 s She SR gLRhegblakn T erortrdira. Hof Aianeli ek AGURT saicrl

control neans carried by said eyewash body. [C aim 61The energency eyewash

unit offOWI REIH 5§ i tRRSPIRREN WHISHE! nednts alBpUbP evEN N HYy WBheEtdsolw diametric

di spl acenent of said eyewash body relative to the water supply conduit.

[ O ai miZE THeheneregeneyl ‘ég\e’v«as’itrue;bt)rtof28Iiaithﬁ6ﬂemﬁrﬁielr26 fchbduh@.438 inch.
The spacer washer 136 functions by substantially reducing turbulent flow while
converting the water passing therethrough to a substantially unified or columnar
stream approaching laminar flow characteristics. Such reduced turbulence is
enhanced by increasing the thickness of the spacer washer, with a washer
thickness of about 0.235 inch in the preferred form, and by smoothly beveling the
upstream and downstream edges of the central flow port 138 (as indicated in FIG.
17 by arrows 140 and 142, respectively).

[Para 52] From the flow control spacer washer 134, the discharged water stream
passes into an axially elongated first mixing chamber 144 (FIG. 15) located
between the washer 134 and a diffuser disk 146. The diffuser disk is shown in
more detail in FIGS. 18-19. As shown, the diffuser disk 146 comprises an annular
ring 148 defining a flow port 150 having conically tapered upstream and
downstream ends, in combination with a plurality of outwardly radiating swirl
vanes 152 set angularly to define a corresponding plurality of angled swirl
passages 154. The outer peripheries of these vanes 152 are sized to rest and seat
upon a third and slightly smaller diameter internally stepped shoulder 156 formed
within the nozzle body 96'. In the preferred form as shown, there are four swirl

vanes 152 each set at an angle of about 45 to an axial centerline of the nozzle

body 96'. In addition, the diametric size of the flow port 150 in the diffuser disk



general ly L-shaped conponent rotatably coupled to said inlet fitting and

di sposed 3 9934,L12912PCT/ US2009/ 043007 23 bet ween saicdnignb@tosbictti ng and
the water supply conduit, said rotati®n preventing means conprising a
bracket plate including means for renovabl e nounting onto said eyewash
body, and at | east one depending |l eg for engaging the water supply conduit
to prevent rotational renoval of said eyewash body from said L-shaped

conmpoRgrtiwhed (fah dhbrpskRlr Bl Gt € of Shawented flow @osaildSeyevesbphody. [C aim
8] The enmergency eyewash unit of claim2 wherein said eyewash body conpri ses

o | ONGlashass hz?'ﬁ?&‘g aggférf@gr]fb% aafekd sk HowtddresiAnBeaty HBBAE 0db6ehatee

I ni sai'd water discharge ports. [C alm9]The energency
eyore e 5t oIS sl BAPLERLY oA TR oM B
said basin beL 0 couel 66 0, 2 ualor, Sl SLLSLA R ARG CTRISREY
sald tijl?ussl‘t?éltive swirl passages 154 each being formed with a radial dimension of about
0.337 inch.
[Para 53]  In operation, water discharged through the spacer washer 134
substantially in the form of a unified stream. At least a portion of this water
stream impacts the annular ring 148 of the diffuser disk 146, thereby creating
turbulence at the upstream side of the diffuser disk. The result is that a portion of
the water discharged through the spacer washer 134 passes axially through the
diffuser disk flow port 150, and another portion of this water passes with a
spinning or swirling action through the swirl passages 154 defined between the
angularly set swirl vanes 152. In this regard, the axial length of the first mixing
chamber 144 is sufficiently long, preferably at least about equal to the mixing
chamber diametric size, with the illustrative drawings showing a mixing chamber
length of at least about 1.0 inch, and more preferably about 1.3 inches.
[Para 54]  The combined water flow passing through the diffuser disk 146 enters
a second mixing chamber 156 defining a short axial spacing between the diffuser
disk 146 and a nozzle orifice 158 formed in the nozzle body 96'. As shown in FIG.
15, the nozzle orifice 158 has a diametric size greater than the size of the central

flow port 150 in the diffuser disk 146 to align generally axially with the annular

ring 148 of the diffuser disk. A preferred size for the nozzle orifice 158 is about



[Cl aim11l] The enmergency eyewash unit of claim 10 wherein said cover is

hi ngedl Yy @5549;392999 sai d basi n. [ ai m 12] The ener gencyp@yewash gt of
claim 11l further including a hinge- agtivated valve neans for normally

preventing water flow to said eyewash neans when said cover is in a closed
position over said basin, and for permtting water flow to said eyewash
means when said cover is hingedly displaced relative to said basin to an

open posiihEEN-THiCs@dnih nTBeh R 98Iy _Maah gwH %@ifs rb@ion dHe heekher

i ncluding an easily grasped handl e on said cover.
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swirl passages 154.
[Para 55] The water discharged from the nozzle orifice 158 flows into a
conically expanding exit cone 162 which permits the swirling water portion to
expand by centrifugal action radially outwardly within the limits of the exit cone
geometry. Importantly, this creates a substantially uniform water distribution or
dispersion over the entire volume discharged from the nozzle body 96" for
effective washing of contaminants from a person using the shower. in the
preferred form, to reduce the overall size of the exit cone 162 which additionally
confining the shower spray pattern for compliance with safety codes and
standards, the exit cone 162 in the preferred form defines a first cone segment
164 angling outwardly from the nozzle orifice 158 at an included angle of about
45 relative to an axial centerline of the nozzle body 96', and then merging with a
second cone segment 166 angling outwardly at an included angle of about 30
from said centerline. Alternately, a curved surface may be used in lieu of the two
relatively straight conical segments.
[Para 56] A variety of further modifications and improvements in and to the
emergency wash station of the present invention will be apparent to persons

skilled in the art. By way of example, the emergency wash station 10 may be

constructed to include only the eyewash unit 12, or the combined



[Claim1 5] The energency eyewash unit of claim 14 wherein said shower head
carries at |east one retaining ring for nounting said ghi saLd shower
head to Pet M 'ERtoud rotation withoyt axial displ aceng)r(itlﬂ‘%g?[gl{?’f&\ﬁlﬂkt her et o.
[ Cl ai m 16] The energency eyewash unit “of claim 14 further conprising

energency actuated val ve neans for selectively coupling water flow to said
shower. [C aim 17] The energency eyewash unit of claiml further conprising

a shower includin shower ,head i ' '
ubasEERBIy i Hertdr g a8 Bet) v el SiRae TR RuA%Eh R o0,

t heret hrough, a resi|ient flg,owcgont rol ffj errenthrmu ted gl ong,said.fl ow
passaljeHorYEwgah ANHP BRI hRY e Mas tTRFBYGRN & ™d A Ot Fa MMEERt ant
flowrate within a range of water supply pressures, a relatively

non- f bexidspgetll fow mdatmolinpogi a3 showy, opater nakelnder Pedsetal A1 WAY said f1ow
passage downstream fromsaid flow control elenent and having central flow
port hivueiing ferkmelarbypesages thidedtinrtegirt. Odiif teskeddiisk umbuntaydbal ong
said fl ow passage downstream from sai d spacer washer and cooperating

ther em&ﬂ (Padef M8 RpBi-¥g Fhpabey fesal dedidshusen dickkahave ngo@shbom por t
formed t greln aving a dianetric size less than the dianetric size of said

central flo ty LRl d | e &R rikedh & faig e n kit oVOif
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outwardly projecting swirl vanes defining,thegr i ng
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sai d diffuser disk passes through said diffuser dinzk fl O‘élbeﬁortb gnd al so
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fromsaid diffuser disk, said nozzle orifice having a dianmetric size

gr eat evccohdimgiendilamizativo i tlee dfiveydien d intesee ddvs way ehifsoferegoing
description and accompanying drawings, except as set forth in the appended

claims.



[ Cl ai m 18] The enmergency eyewash unit of claim 17 wherein said m xing
chanber has an axial length of at | east about the dianetric size of said

m xi ng chanmber. [Cl aim 19] The energency eyewash unit of claim 17 further
including an exit cone formed with an expandi ng coni cal taper downstream
fromsaid nozzle orifice. [Caim20] The energency eyewash unit of claim19
wherein said exit cone includes a firs; coni cal segnent expandi ng outwardly
fromsaid nozzle orifice with a first ﬁgular taper, and a second coni cal
segnent expandi ng outwardly fromsaid first conical segnment with a second

angul ar taper, said second angwhgrt iapef; &qg. | ess than said first angul ar
taper. [C aim21] An energency eyewash unit, coOnprising: an eyewash body
supply conduit, and

ot i ning Wi BLIY' 5 LA oG BPLEY S e Bp R8T P n ed Tor upvar
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flow of contaminants from a person’s eyes.
[Claim 2] The emergency eyewash unit of claim 1 wherein said eyewash
means comprises an eyewash body having an inlet fitting for connection to a
water supply conduit, and further defining said pair of water discharge ports.
[Ciaim 3] The emergency eyewash unit of claim 2 wherein said eyewash
body further defines a plurality of relatively small facewash ports for upward
discharge of a plurality of relatively small facewash streams to flush
contaminants from a person’s face.
[Claim 4] The emergency eyewash unit of claim 2 further including
laminar flow means carried within said eyewash body between said inlet fitting
and said pair of water discharge ports.
[Claim 5] The emergency eyewash unit of claim 2 further including flow
control means carried by said eyewash body.
[Claim 6] The emergency eyewash unit of claim 2 further including means
for preventing rotational displacement of said eyewash body relative to the water
supply conduit.
[Claim 7] The emergency eyewash unit of claim 6 further including a

generally L-shaped component rotatably coupled to said inlet fitting and disposed



[ Cl ai m 22] The energency eyewash unit of claim?21 wherein said eyewash body

further defines a plurality of relatively small facewasf par f.Qr,~upwar d
di schargé“g?“ngﬁfﬁ%bfal ity of relative smal | facewash 2?’9@%&%@%%'%%

contam nants froma person's face. [ aim 23] The energency eyewash unit of
claim21 further including a generally L-shaped conponent coupled to said
inlet fitting and di sposed between said inlet fitting and the water supply

conduit. and r i.0n V. i isin b p i udi ng
reans By EPL AT P s RBI D! A REn GuBPInESFApR, Sa A EL PR AR R
dependi ng |l eg for engagi ng the water supply . conduit t rnevent r.otational
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plate is nounted onto said eyewash body. [d ai 24ré The energency e evva[sh
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catch water discharged fromsaid pair of water discharge ports, said basin
bei ngcoadplte beeverwateatidnal rersbval. of Ghidi ewe2Bisthbodidr gansyidelyekagtecuni t

of claim24 further including a cover renovably nmounted over said basin.

[ O ai pp2G)dhen eRReaenay [ryeresplaniit robuatal onds sahkepewashibbdover is

hi ngedly carried on said basin. [Caim27] The enmergency eyewash unit of
clai m 2%, fHrgher -Gl udh 8geh ) di@8vash unit of claim 2 wherein said eyewash body
comprises a lower base member defining said inlet fitting, and an upper discharge
plate defining said pair of water discharge ports.
[Claim 9] The emergency eyewash unit of claim 1 wherein said eyewash
means is mounted within a basin to catch water discharged from said pair of water
discharge ports, said basin being coupled to a water drain site.
[Claim 10]  The emergency eyewash unit of claim 9 further including a cover
removably mounted over said basin.
[Claim 11]  The emergency eyewash unit of claim 10 wherein said cover is
hingedly carried on said basin.
[Claim 12]  The emergency eyewash unit of claim 11 further including a hinge-
activated valve means for normally preventing water flow to said eyewash means
when said cover is in a closed position over said basin, and for permitting water
flow to said eyewash means when said cover is hingedly displaced relative to said
basin to an open position.

[Claim 13] The emergency eyewash unit of claim 11 further including an easily

grasped handle on said cover.



activated valve neans for normally preventing water flow to said eyewash

nmeans 2(,‘,(\{\@[9}@”&%? cover is in a closed position over ggi¢;hR%fyrand for
permtting water fTow to said eyewash, neans when said cover is hingedly
14

di spl aced relative to said basin to an open position. [C aim 281The
energency eyewash unit of claim21 further conprising a shower including a
shower head, and a downwardly open shroud defining a hub having said shower

head FRYDLATD kher etk egﬂé:—gggg{/gggm%%h%i@io%%w 19RASE! LImYRIRgad

relatrve"to said eyewa being carried on said shower head to
it shroud at i ith ial_ displ [ : [
D01 ThanEr darcy egdnaanvinneadr b HBMGHENE BReb S AolCae MR nith e

at least one retaining ring for mounting said shrpud. on said shower head to
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[ Cl ai m 31] An energency wash unit, conprising: a shower head sai d shower

head isaemidhRgad negaien hatholtawntiabdeplacdmknt relativasbageta.her et hr ough;
[Claim 15]  The emergency eyewash unit of claim 14 wherein said shower head
carries at least one retaining ring for mounting said shroud on said shower head to
permit shroud rotation without axial displacement relative thereto.
[Claim 16]  The emergency eyewash unit of claim 14 further comprising
emergency actuated valve means for selectively coupling water flow to said
shower.
[Claim 17} The emergency eyewash unit of claim 1 further comprising a
shower including a shower head, said shower head including a nozzle
subassembly including a nozzle body having an axial flow passage therethrough, a
resilient flow control element mounted along said flow passage for reguiating
water flow therethrough to a substantially constant flow rate within a range of
water supply pressures, a relatively non-flexible flow control positioning spacer
washer mounted along said flow passage downstream from said flow control
element and having central flow port therein for water passage therethrough, a
diffuser disk mounted along said flow passage downstream from said spacer
washer and cooperating therewith to define a mixing chamber, said diffuser disk

having a flow port formed therein having a diametric size less than the diametric

size of said central flow port formed in said spacer washer, said diffuser disk



aresilient flow control element nounted al ong said nozzle body flow

passage f@#, fg9uhabi ng water flow therethrough to a subﬁ@;@%'&'%l})ﬂyﬂ,&pnstant
flowrate within a range of water supply pressures; a relatively

non-fl exi ble flow control positioning spacer washer nmounted al ong said
nozzl e body fl ow passage downstream fromsaid flow control elenment and
havi ng central flow port therein for water passage therethrough; a diffuser

di sk U dhz%!fiﬁgga %ﬁir%ii@?%?'a‘§dEg&yoﬁtﬂvﬁé’ytd@?@?gﬁgﬁg%ﬁ[ @%%E@Wﬂ?ﬁéd

spacer washer and cooperating t ew t m X1 ng chanber,~“sai d

di f fuser, di [ i par t; for her gi. Vi ' tr] ize
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spacer washer, said diffuser disk furfher havjn pluraljty of radially
ontwarHieE DT il PR At el kitgsEhchemdle & tuecdishaitio
plurality of angularly set swirl passages, whereby water flow ng through

sai d dP9f R AosK pasdestithpilighasside sdief tluseand diginew perelantifigeso

t hrough said swirl passages; and neans defining a nozzle orifice downstream
f r om sdnwendirehusérodisskd dsHiide ndiesdd, saod inbizeke havicaghavidg andtametrsi giee
greater than the diametric size of said diffuser disk flow port, whereby

wat er glicseharigedhduauabrsaistzanozzhiel @rffiideedibRsIean pprpandi ng coni cal shape
with a substantially uniformy dispersed water spray pattern. [Claim3
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axi al east a lanetric size of said mxing chanber.
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said flow control elenment being axially inset at a downstream side thereof
in a r(éb?”égle'ci rcunscri bing said central flow control port.

[Claim 19]  The emergency eyewash unit of claim 17 further including an exit
cone formed with an expanding conical taper downstream from said nozzle orifice.
[Claim 20] The emergency eyewash unit of claim 19 wherein said exit cone
includes a first conical segment expanding outwardly from said nozzle orifice with
a first angular taper, and a second conical segment expanding outwardly from said
first conical segment with a second angular taper, said second angular taper being
less than said first angular taper.

[Claim 21]  An emergency eyewash unit, comprising:

an eyewash body having an inlet fitting for connection to a water supply conduit,
and defining at least a pair of water discharge ports oriented for upward projection
therefrom of a pair of angularly diverging flush flow water streams for inside-out

flush flow of contaminants from a person’s eyes;



[Claim3 4] The energency wash unit of claim31 wherein said resilient flow
control elenent defines a central flow control port fornmed therethrough and
havi ng a Qi92¥8YH22%si ze 1 ess than the diametric size of PEAVG2 WA 1 ow
port fornmed in said spacer washer. [d(’ai m 3 5] The energency wash unit of
claim 31 further including an exit cone forned with an expandi ng coni cal
taper downstream from said nozzle orifice. [Claim3 6] The energency wash

unit of .¢laim35 wherein said exit gone include first. conical segnent
xpandiHg SERAPGY ¢ G Aoy Fa resebeh onand paid BHGuTH g apen.
and a second coni cal segnent expanding outwardly fromsaid 29 first

coni calh s@geestisUiang eab g 6an cYably BrourHger ongabal dsevsiddaafginesnbeapag
being less than said first angular taper. [ aim37] The emergency wash unit

of cl alehii@Bondeerigiair divehteir ks cleargel portsaper is an included angl e of about
45, and said second angul ar taper is an included angle of about 30 relative

to an [@iaam oent er rhae:pbrgand, aparhsh badyof towrpassageeih Chal Bydghihe

energency wash unit of claim 31 wherein said swirl vanes are angularly set

at an ianal g%:%e@'@l%%e‘é% bl ATty B 81N e AXE Aal CERERHshNgo RE rSriugbhwia#z! € body

fl ow passage.
discharge of a plurality of relatively small facewash streams to flush contaminants

from a person’s face.

[Claim 23] The emergency eyewash unit of claim 21 further including a
generally L-shaped component coupled to said inlet fitting and disposed between
said inlet fitting and the water supply conduit, and rotation preventing means
comprising a bracket plate including means for removable mounting onto said
eyewash body, and at least one depending leg for engaging the water supply
conduit to prevent rotational removal of said eyewash body from said L-shaped
component when said bracket plate is mounted onto said eyewash body.

[Claim 24] The emergency eyewash unit of claim 21 wherein said eyewash
body is mounted within a basin to catch water discharged from said pair of water
discharge ports, said basin being coupled to a water drain site.

[Claim 251 The emergency eyewash unit of claim 24 further including a cover
removably mounted over said basin.

[Claim 261 The emergency eyewash unit of claim 25 wherein said cover is
hingedly carried on said basin.

[Claim 27] The emergency eyewash unit of claim 25 further including a hinge-

activated valve means for normally preventing water flow to said eyewash means



[ C ai m 39] The energency wash unit of claim 31 wherein said m xing chanber
conprises a first m xing chanber, and further conprising a second m xi ng

chanber

i nt erposed between said diffuser disk and said nozzle orifice.

[ Cl ai m 40] The energency wash unit of claim31 further conprising a
downwar dl y open shroud defining a hub Raving said shower head nounted

t her ei n,

said shroud being carried on said shower head to permt shroud

rotation without axial displacenent relative thereto.

when said cover is in a closed position over said basin, and for permitting water flow
to said eyewash means when said cover is hingedly displaced relative to said basin
to an open position.

[Claim 28] The emergency eyewash unit of claim 21 further comprising a
shower including a shower head, and a downwardly open shroud defining a hub
having said shower head mounted therein, said shroud being disposed generally
overhead relative to said eyewash body and being carried on said shower head to
permit shroud rotation without axial displacement relative thereto.

[Claim 298] The emergency eyewash unit of claim 28 wherein said shower head
carries at least one retaining ring for mounting said shroud on said shower head to
permit shroud rotation without axial displacement relative thereto.

[Claim 30] The emergency eyewash unit of claim 28 further comprising
emergency actuated valve means for selectively coupling water flow to said shower.
[Claim 31]  An emergency wash unit, comprising:

a shower head said shower head including a nozzle body having an axial flow
passage therethrough;

a resilient flow control element mounted along said nozzle body flow passage for
regulating water flow therethrough to a substantially constant flow rate within a
range of water supply pressures;

a relatively non-flexible flow control positioning spacer washer mounted along said
nozzle body flow passage downstream from said flow control element and having
central flow port therein for water passage therethrough;

a diffuser disk mounted along said nozzle body flow passage downstream from said
spacer washer and cooperating therewith to define a mixing chamber, said diffuser

disk having a flow port formed therein having a diametric size less than the
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diametric size of said central flow port formed in said spacer washer, said diffuser
disk further having a plurality of radially outwardly projecting swirl vanes defining
therebetween a corresponding plurality of angularly set swirl passages, whereby
water flowing through said diffuser disk passes through said diffuser disk flow port
and also through said swirl passages; and

means defining a nozzle orifice downstream from said diffuser disk, said nozzle
orifice having a diametric size greater than the diametric size of said diffuser disk
flow port, whereby water discharged through said nozzle orifice has an expanding
conical shape with a substantially uniformly dispersed water spray pattern.

[Claim 32] The emergency wash unit of claim 31 wherein said mixing chamber
has an axial length of at least about the diametric size of said mixing chamber.
[Claim 33] The emergency wash unit of claim 31 wherein said resilient flow
control element defines a central flow control port formed therethrough, said flow
control element being axially inset at a downstream side thereof in a region
circumscribing said central flow contro!l port.

[Claim 34] The emergency wash unit of claim 31 wherein said resilient flow
control element defines a central flow control port formed therethrough and having
a diametric size less than the diametric size of said central flow port formed in said
spacer washer.

[Claim 35]  The emergency wash unit of claim 31 further including an exit cone
formed with an expanding conical taper downstream from said nozzle orifice.
[Claim 36] The emergency wash unit of claim 35 wherein said exit cone
includes a first conical segment expanding outwardly from said nozzle orifice with a

first angular taper, and a second conical segment expanding outwardly from said
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first conical segment with a second angular taper, said second angular taper being
less than said first angular taper.

[Claim 37] The emergency wash unit of claim 36 wherein said first anguiar
taper is an included angle of about 45°, and said second angular taper is an included
angle of about 30° relative to an axial centerline of said nozzie body flow passage.
[Claim 38]  The emergency wash unit of claim 31 wherein said swirl vanes are
angularly set at an angle of about 45° relative to an axial centerline of said nozzle
body flow passage.

[Claim 391 The emergency wash unit of claim 31 wherein said mixing chamber
comprises a first mixing chamber, and further comprising a second mixing chamber
interposed between said diffuser disk and said nozzle orifice.

[Claim 40] The emergency wash unit of claim 31 further comprising a
downwardly open shroud defining a hub having said shower head mounted therein,
said shroud being carried on said shower head to permit shroud rotation without

axial displacement relative thereto.



