EMERGENCY EYEWASH UNI T DESCRI PTI ON BACKGROUND OF THE
I NVENTION [Para 1] This invention relates generally to
WO pgeo¥®neEnt s i n energency eyewash stati ons deRCTOE009/043007

particularly for use in a laboratory or industria
environment to provide a flush flow of water to renove
irritants and/or contam nants from a person's eyes.
More specifically, this invention relates to an

i nproved ener gencyEMERGANECYURY EWIAGH PINGVI di ng an

i nproved inside-out directed flush flow of water. In
various preferred enbodi nents, the inproved eyewash
unit may additionally provide a facewash flush fl ow
and/or an overhead empyEeARYPFIOWE’ - [Para 2]

Emer gency eyewash stations are generally known in the
art for use in washing or flushing toxic substances
froma person's eyes. Such eyewash stations are

0 nly used in | ratory and/or industri al
BACK%H&%bFofggﬂHy@ﬁgﬁgrsonnel are required to handl e

or otherwi se work in proxi m't?/ W th substances which
[Para Han bé&hjoiramntian velatgsmganerallycunimeredw menks ithemsrgency

A typical eyewash station includes one or nore spray

eyewaplzzdsnsdespymad paatisu kplynfordu s T adaboratolrp®e industrial
association wth an appropriate sink or drain, with

enviroRR#R {PpréiBed NudRFI QAT WaRadl R 8ve #rt@nt®and/or
provide a flushing flow of water to a person’'s eyes

contarﬁﬂﬁ%@% ffré‘ﬁﬁ,g)%rgéﬁisslh%yi«{%iem{asspa&‘?figﬂ%acmfﬂg{@sthon relates to an

efrom ra past’” energercy ey
moro g P AR B o8 A Rl R e out direcrec
flush f?gv?/toe}‘rcvgaenrt. SIn 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.



fromthe eyes and face. See, for exanple, U S. Patents
5, 740, 469 and 5, 754, 990 which depict a pair of spray
whewda4ni ented to deliver a respective pair OPCINEHSZNI/043007

streans upwardly and angul & ly convergi ng toward each
ot her. However, such converging flush flow streans
tend to wash contam nants |ocated in or around a
person's eyes in an outside-in, or inward, direction

[Para 3]owar th tine past,semesgerey edenash statisnslsveapendrally provided a
Accordingly, the inward-directed flush flows may carry

pair oft hpweedkyadiraetridsco e gieg vdter Wtidarh H €6 € flaraimgicoataminants
structures where tissue damage can be increased. In

uct . A o \ (
from tg??&ﬁﬁ}h‘j iffcd hSe& ks &larhpid d3.sveskbl g 5'?4%3?% and 5,754,990

_ e nose, sinus cavities, and mout h,
which debickea b3 8E bR BkEd: SFaReATNU NEEcs LG hlke pair of water

exi sts, therefore, significant need for ipprovenents

stream,ugHardly @ngléﬁxﬁo §roing IQWRHIChRprgh AthRr.c elqyerier, such
to providing i nproved water-fl ow fl ushing of

converging dhi stafloyy streams rnd o vesdyesniaminantedociteg isror around a
el imnating contam nant contact with the person's tear

persorlg@yesanddroobussiodasirgaon invesrd, tee quicas eowardveatbeosion’s tear ducts
fulfills these needs and provides further rel ated

and siadyzavaass. AStHRYORhEHRWANENTeEted Frish Bdwkmay carry the

accordance with thé invention, an inproved energency

contarﬁ}’rfa‘ci'ﬁac?rlat‘n?i(gE)BiFé(;tgl\}ﬁimals’ch%sgae{r{aft%npi%f:r g‘ﬁrryggﬁ%gg&ggr’eoﬂggﬁe damage

oriente Uce a parr o
di vergin ter,.strea for _inside-out, ar autwardl

can beincEedast’s i afifol BT the rss Of S MastiaoBkd 3rdkdround the
eyes.[Para 6] |In a &ref erred form the eyewash unit

nose, sigwsr¢avddesnarg anadth, fath Hukds ean hsringssted angr or swallowed
wat er supply line or conduit. The eyewash body

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 the invention, an improved emergency eyewash
unit includes a pair of water discharge ports oriented to produce a pair of
upwardly directed, diverging water streams for inside-out, or outwardly directed

flush flow of contaminants from a person’s eyes.



defines an upper discharge plate having a pair of
di verging flow ports forned therein for upward
Wee@paeidn t heret hrough of the pair of diver gP@yUS2009/043007

eyewash flush flow water st¥eans. These diverging

flush flow streans are effective to wash or flush
irritants and contam nants froma person's eyes in an

i nside-out direction, thereby flushing in a direction

[Para Glway frr arprefierrpdrfoon, ¢heemrevhsdt enncbrapnises caveyéwash body

[Para 7] In one alternative preferred form the upper

adaptetl $ehesgre @ligh eonwateidsipphaliny orr@rdift.a Thleuéyawdsh body
of small facewash perforatl ons for upward flow of a

defme?I USﬁBP@P@'l%aﬁ’gm@é Wafin S'pﬁilfﬁ?'cﬁvér@h% ffcﬁﬁ%gﬁformed

[ow stre ective flus ants an

therei {8t BRRRREF b b JBsBRET 1ol o T pafl el ¥ Bg: yqypash flush

The e ewash including the_u er f or at
flow Watel FUPEI| Bhese dNRrgRad %}flaﬁp Hieeams %rgs?ﬁ%m fagvash or
as a unit with respect to a water supply Iine,
flush ipritsnss a1d contamjFexits ifoamga merspnis eyeshimanrinsister-eugdirection,
over a drain basin. In the preferred form an el bow or
therebly-f$hsipiad it 4 airetiorsawayfrech the perkonistteenduetsiant] sinus
the water supply line, and the eyewash body in turn
cavitiesNcl udes a threaded fitting for threaded connection
with the elbow fitting. Alock clip is renovably

[Para ttacg?g #eoalté}%a@(/g t?er%ayforﬁg tltPPgClEB@?risdfgch%rge blate may

hr ea ener caonnecting t

n,the sh_bod | ock ip.
additigngiaindfige & p R EIPESh ATl Tk g B?ﬁgﬁgegaséaampward flow of a
| egs dlsposed on opposite sides of the water sup
corresg@ndung pluralgy ginelaively sinall faceveash flush féﬂ\gafgéearné effective to
wat er supply conduit toprevent rotational disassenbly
flush iofitarte aykboastarbothnts foomt tree pessum’atfade Linsadditicar 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



and water supply conduit, unless and until the |ock
clipis first disconnected fromthe eyewash body.
WO Rapa49)2 I n a further alternative preferred fPRPETUSH009/043007

the invention, the eyewash 4nd/or conbi ned

eyewash/facewash unit nmay be additionally conbi ned

W th an overhead energency shower used to wash

irritants and contam nants froma person's body. In
prevernthotptiohal disdistenmhlytdfeheveydveash bbdwdironotipe asesciated L-strainer

spray head or spray nozzle adapted for installation at

and w@tetﬂ(l%ﬁgfﬁlve:@md@nﬂ Wiless waldeuing bt YodK dlép o fieondiwiconinected from
provi de a downwardly directly shower spray ained

the evBWaER" / to deluge a person using the eyewash or
ycon‘%ﬁn%g!%yewash/facewash unit. The shower spray head

y b ed t ad- ti t.h .

Para §foy o BTAPHAS APt G0 refeuTRAR 1 Brhe iiRntiaay the evewash
open shraoud el e t is carried by the ray, head . )
and/opeRBRINEY YRR/ dasrIVaY) Uaamashbe Recifignaliy copebined with an

preferred form the shroud elenent is rotatably
overhgashameadgency isbosarayserbtel Wash ixitanisyand sontammeaantsyfrom a

at | east one snap ring to prevent rotational renoval
persordt Bdwy.sh ohiel pebfaread férmmihéeovephayd batver[ danprikel alspray

preferred shower head further conprises a nozzle body

head d1a3p Y o221 RldgtédFor fih oI R@IY & adlylvastream eRaRIMPwater
conmponents nmounted therein, wherein this nodified

supplyﬁﬁﬂ@io'?aédrﬂfhik z? %\?\rﬁlbﬁ;belg &oQNH\fv?gérl]l & i??fﬁygghéﬁ\%gts?)géga‘ﬂ‘ged

shower wa I's subs ial Ty tons
preferkiih fou ¥ FiesyBhdlan bR SRR e couMlb i sh facemast

~uniformy dispersed throughout a defjned generally
unit. theshomgieeprandirad srrabe gatapsed fop 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



i nsure thorough rinsing of contam nants froma person
using the shower. In thisregard, the nodified shower
whewd/1€9mbi nati on is designed for substanti al | RCT/US2009/043007

conpl ete conpliance with applicable safety codes and
standards. [Para 11] The preferred shower head
i ncludes a flexible pressure conpensating flow contr ol
el enent for regulating the rate of water flow in

regard; ébponsdified ahowegehesd dofthinationipsiaségneddoesubappitally
pressures. This flow control elenent is nounted

complegstoephadrcenvithfd st caile rsaffetyosad e Pand standardser
washer designed to renove turbul ence fromthe water

f i f i
[Para T11°W ?h@f@g‘fel\%Hesrhc%éﬁhﬁﬁgqgfldo%@é ?I%x%@%ﬁegﬁgﬁggpmpensatmg

Is direc rnto an axia ongat ed m Xi

flow <Gt SITHEAY RoPreORaRrbliniate i ARG Rrfbiabie % range of

_ swirling outer portion. The com]z' ned streamjs _
d'fferemtrwté%amhwatﬁgrﬁtao@mr@sws@rsng bitHlaer coiatral Alemeat is mounted
orifice which in turn supplies to the water via a exit
upstregohérdrora flomacostrapipegitionindaok abacenwiaahey deaignachty remove
di spersed coni cal shower spray pattern. A preferred

turbulentd fronehgewawdrr ffownstremias Wakdn gisehaoged flormedwespscer washer
defined by a progressively decreasing taper angle.

is direbf& thtdZdn %(\'laﬁfybél%ﬁ‘fgt#'t@é rARdng MR BEEHePhrd E‘ﬁch’llﬁﬁt%?ng a

i nvention w | econe nore apparent fromthe foll ow ng

s UKHAECORY 5% e ER 16 R HIRLAD A a sponing o

.. exanple, the pcinciples of the invention., BRI EER L

swirlingr-apF PO LR THAL BRI RSP 4° THjechrd tHEUab Ao mixing
drawings illustrate the invention. In such _ _

chambgr 4@ d §ozpie paifice) whidbuReturn supphies §pébe iwateyivigagixip cone for
conmbi ned energency eyewash and

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:



emer gency shower station, and depicting an energency
eyewash unit with a protective cover in an open
weomotnsmn [Para 15] FIGURE 2 is an enl arged ap@dr/us2009/043007
fragment ed perspective vievw show ng the energency
eyewash unit of FIG 1 with the protective cover in a
normal cl osed position; [Para 16] FIGURE 3 is an
enl arged vertical sectional view taken generally on
[Para t4je | FKEURE 3 isfa PG pextivendiemt bliataanbimedrnwrgeasiy eyewash and
body coupled to a water supply line or conduit; [Para

emergénky sheMr statidna ahdr d8pictienR) an @ede Féﬁs; Hdyc@evggsh uai@ith a
e

vi ew showi ng i nternal construction ails of the

protecgﬂ(/@"@ﬂérqﬁg%h tehgﬁle@ésiﬁoﬁ; [Para 18] FIGURE 5 is a top

'an vi ew ewash body, taken generally on the

i - Fl 1P 6 i : . -
pare 1315, FIGUEE 3555 Ll Ao T B yow showing e
emergenEy eyendsl Wolhy'df Cril Qulthoths, B eisc VB over duehiormal glosed
~diagrammatic view representing operation of the
positiafi,ver gi ng water flush streans to flush contam nants

froma person's eyes by water flow in an inside-out

[Para 1b]r ecFIGUWRE [3Paran 2nldrgeldGéREic@l seciohal yikantalkkeenwgenerally on the
simlar to FIG 5, but showing an alternative

line 3-79 ef g1 ed hRAMIAEtrhbiRgeYS egevaBRMYod cblpletffo @ water supply line
plurality of perforatéd ports for use as a conbi ned

sh /facewash unit;[Para 22] FIGURE 9 is a
or con??ﬂﬁe‘p‘?i fied perspective viewsimlar to FIG 6, but

[Para ]sﬂovvi PREURE 4 is a further enlarged vertical sectional view showing internal
construction details of the eyewash body of FIG. 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;



a plurality of relative small facewash streans in
conbi nation the divergi ng eyewash flush streans
walreasm®2 upwardly fromthe nodified eyewash bedyusfo09/043007

FIG 8 ; [Para 23] FIGURE 1D is a 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

[Para 22 spEEWRE viseavs rh plifisauens plectide fview sdmilan toidG. 6, but showing
conmbi ned eyewash and energency shower station of FIG

a plurdlityldfareddativd shdHRcelvadlss@edard ircabnanaationahevdiverging
taken generally on the Iine 12- 12 of FIG 11; [Para

eyewagﬁ]ﬂd:s'h%‘lg é% Hﬁe@fboﬁﬁgg{?ﬁig@nﬁ%ﬂw RRé %ﬁSBFﬂ%’cF gzg\ﬁﬁ’s Rfbody of FIG.

ne pre ower structron i nc
8- multiple flow control and stream shapi ng conponents
’ nmounted within a nodified nozzle body; [Para 27]

an ex | oded bottom perspective vi ewo
[Para :‘he sﬁlﬁké EHOLG @ ShR(MaTsPRERVE NI Of A Qe was h s Uni4flgstrating a
28] FIGURE 15 is a vertical sectional view
lock clip Ifgépraven@g etattoraledisasise roblypGehe eyewashvbedy fram the unit;
mul tiple flow control and stream shapi ng conponents

[Para 22junt EMGWRENAI I13; a PBatam X9 e FJeBsPective vievanfentlaowed head for use
vertical sectional view of a pressure conpensating

nthe oasibes Shamspmiicinglqum hoveraengrace ite

[Para 251 2T BREURENY 3 VERSEAINRi o Vil edkéh Y¥rePRiY T 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 nozzle 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;



positioni ng washer for nmounting into the nozzle body
of FIGS. 13-1 5;[Para 3 1] FIGURE 18 is an enl arged
wWo0001€12 secti onal view of a diffuser disk foPCT/US2009/043007

nmounting into the nozzle bddy of FIGS. 13-1 5; and
[Para 32] FIGURE 19 is a perspective view of the
di ffuser disk of FIG 18 . DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ Para 33] As shown in the

[Para EKenpFEsYREABnisnays e ndargedpvertizdl seetignakyiewash asdififiisen disk for
referred to generally in FIGURE 1 by the reference

mountitgehed tHé ndes|aboeyayeBlicuniz-112 fmt fl ushing
irritants and/or contanm nants such as chemnical s or

her S a
Para A1 FARURE 1S4 PRESIRCSATVICIEoPAF e ol e .
produci ng a pair of upwardly directed eyewash fl ush

flow streans 14 (FIG 6) V\,hi ch diverge from each ot her

nd there uncti_on h in an

pETAIFER BESGHPTIoN Bk i PRERERREOTBBRIAN T & person s
tear ducts 16 and nasal or sinus cavities 18 (FIG 7).

[Para 33ar aAs4ghowen éndhe exerFplasy dragjingsearyepionedamengency wash
general ly conprises a bow -shaped basin 20 havi ng an

statiorn patercd g to premegalbyrixt FYGERE 1dbYithieneg fare nmeemumanelr 10 has an
drain port 22 (shown best in FIG 3). The drain port

eyewaglg UTﬁf @QSdeﬂlfl‘sfﬂn@r@hfhﬁt'sta*ﬂd“/%r%rﬂﬁﬂﬂhﬁﬂt§ @Dcﬁ%p&h&ﬁlcals or

a dra|n I'ine havi ng an opposite end connect ed
e 5 B WP 8 AR P I Yy evenas

. npanyi r.aw n ersons skilled jn the art

unit @ba%éaeat@egnathf REOBHGRN 1A R uaWaraly disefdisyewash flush
tubul ar construction formng a continuation of a drain

flow spyaams bt (hke-b) whish divergeeomagach pthepanddhierelpy unction to
floor drain site (not shown) as via a | ower tee

flush dartthimigaBis (rFaé.intidedicpppseduabbard diiesitizmcawapdvemaa person’s
enl arged | ower base 32 at the bottom of the support

tear d§¢t8N06 and nasal or sinus cavities 18 (FIG. 7).

[Para 34] As shown in FIGS. 1-3, the eyewash unit 12 generally comprises 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



30. [Para 35] A water supply line or water supply
conduit 34 extends fromthe support stand 30 for
WG pliyiony wat er under pressure to the eyewashPCRU$20092043007

More particularly, the wateér supply conduit 34 extends
froma second tee fitting 36 on the support stand 30
spaced a short distance above the underlying drain
line 26 and associated drain tee fitting 28, as by

short distarscooabavelamnge niamped |0@er Tase 32 ag therdotto®Oof the support stand
preferably solid to preclude interm xing of the water

30. supply and used or drain water, preferably to include
a laterally open passage therein (shown best in FIG

[Para ﬁ] f O{A wbﬁgggrgogynwe? We?%ﬂggﬂfywﬁdeft ifﬁzﬁe Pé‘ﬁ%ﬂgm the

suppot{iear! 3t or Al B VAR RS ﬁﬁ%sesutgggttorﬁ\ﬂ-“@%%ﬂ},amt 12

tee 3 FI or thellke co led to,t tee fitt

More @q{tgy?yﬁy,n&;n\g)ager ghpglyp@n@gé eXnds, ogrll“gpg?rqond tee fitting
stand 30. If desired, this water source nmay include

36 on faarss pert stovd (3|0ngoaac6tdamsém‘d déstange rabevecthef uaderlying drain
such as shown and described in U S. Patent 5,3 50,

line 26L4Ad adsiociates drxdonperfitied 28, ashyr wraashsfreiphug [nRamder 29.
36] A downstream end of the water supply conduit 34

This pﬁﬁq mManbarPio/pt ﬁrLéfléreiE’lvrbtcﬁFH %Jﬁfreélgﬁl%rlng&rﬁ%ﬁ@'cﬁ the water
ween an open position ( exposi ng an eyewash

supplypglqéf Cué%gleg ﬂﬁ%hﬂg}/gf‘e:rg g‘?@ﬁ%ﬁrﬁ%%g/& &cqﬁ‘d? ?ﬁé'i%bééﬂ%assage

therei@@ﬂ@?vvﬁ?@%t SBicne) dclig i‘r?@ggr'n?%eﬁpiagraﬁﬁnb?fe ihpse water
left or right hand for quick and easy di spl acenent

flows. f Agrapmi@Rsiase aMatesSUn v sogredénebehoyssifer delivariag water under

pressure to the water supply line 34 is suitably coupled, e.g., via a supply tee 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



enmergency use of the eyewash unit 12 is desired or
required. In this regard, thecover 38 is pivotally
w@omwpliexd1z o a val ved connector 42 (FIGS. 3 andp@DYyS29n9/043007

the water supply conduit 340as by nmeans of a hinge
assenbly 43 to actuate a valve (not shown) for
initiating water flow to the eyewash unit 12, upon
cover novenent to the open position. Such val ved

cover 3fds ativorallyorouplednter g oatwe cegemasttostd? ([AASL S &mdviD)ian the
the art, e.g., as disclosed in U S. Patent 5,754,990

water whipply ESnduie3oas dyeehdanst 6f glenge akseribly 43°es acBrdte a valve
An el bow or L-shaped strainer 44 (FIG 3) is coupled

(not s W&Nﬁyrﬁﬁgﬁaﬂﬁg%éwr%q:oc@f%”@%w&% ﬁf‘g‘im?t ﬁB}Hgséd\Fe@%ove ment

va I votal connecti on

to the FT 583'5%?Eﬂeﬁ'vaﬁﬁdcﬁﬁ”ﬁ%{%ﬁ?@ﬁ“f%%n “Uebgerttl §§wash station is

on-qf f val ve act on ans. i s use h st r ai ner

known it aat@rﬁa@ctaéoé’ lczé@ Y. tﬁ?éeabgméﬁ@a"h wmcmsam@rporated
wat er supply conduit 34. As shown best in FIG 3, this

by referesicediarein.ext ends into the | ower basin 20, and
defines an upwardly directed threaded fitting 46 for

[Para 3l ckAanelbeasyr Leshupbl estrainot 4dg(FIG. Bhés eyaphshaddyymeans of a
48 form ng the eyewash unit 12. If desired, the

threadedSédmhd@iort ity ds\WhétreBn bMd'@ﬂHéd@aI@eHYdNBt?HI'c%ﬁnectlon 42
strai ner screen 45 for straining particulate fromt

r f.l
which Y‘%Hg%%ﬁfé%ﬁw lﬂineglgg .{tr mﬁ%ﬁ? ofit g%ggﬁéﬂﬁﬁgéondwt 34,
orizon aII en di 0 50 i's norma
A'temeieag,evar 8 I aliPeagid ar‘ugf@\éa gﬁ@a{'wéneaﬂéa%iuaefihi{@e L-
g 52 can be renpved as needed for easy access to

stram%rnfdj cRaae ggnoectesk direcilyitoethe downissieasm @nchef the water supply

strai ner screen 45 contained therein, with flush fl ow
conduiif 3 4atler sldonwvinrige stuiahFI€l éarth'rsgLﬁmmneg exttendglintdiehe lower basin

di scharge port 50 and into the
20, and defines an upwardly directed threaded fitting 46 for quick and easy
removable mounting of the eyewash body 48 forming the eyewash unit 12. If
desired, the L-strainer 44 may additionally include a cylindrical strainer screen 45
for straining particulate from the water supply stream prior to water flow upwardly
through the threaded fitting 46 to the eyewash body 48. A horizontally open
discharge port 50 is normally closed by a threaded plug 52 or the like, wherein
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.



basin 20 for drainage therefrom[Para 38] The eyewash
body 48 conprises a relatively conpact subassenbly or
wore@alie9incl udi ng a | ower base nenber 54 havi nBCHES2009/043007
upper discharge plate 56 atltached thereto as by neans
of a pair 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
[Para 38]t h The ayeweash body S ¢6mpritdsea lre Ativailyneomphact ssibassembly or
shown, this lower fitting 60 carries flow control
moduleeiagiudingh kswér bhowmesilidrc3phabihg an st disebiafge plate 56
substantially constant water inflow upwardly and
I i I [ [ | a
attacth \ngﬁéétroa%%warﬁgéné g4 aarre@ms@%wsess (ER%SO. d?y P 3&9oR%r central

Into a central eyewas chanber

£ hi I C t er s .
threadd A RESO Y FES FlmrER Wilardie ST nE e e 54 for auick
fl ow nmeansg such as a lLammnar flow cartrjidge 70 _
and eaédﬁ&ﬁﬁgﬁé 3HAGNRE BT WA Hig UPPSH TEEINGeRS O Bie Liphkainer 44. As
di scharge through a pair of discharge nozzl es
shownaiis kower ttting &Ongarmi%cﬁh@wg@rn@ot neans(Fuasas 3 Bpw restrictor 62
formed in the discharge plate 56. Persons skilled in

for prévidiray bt sMbdtantalgronstamowapar iefioat @ pweaid abhdrthadbugh a laminar
flow control structures and alternative |am nar fl ow

flow s&leernCédretainal iRgplaeeby & Rshe? V6, AW PRid a @entral eyewash body
di vergi ng di scharge ports 72 provide the pair of

dl ' t Ly < dj in
cham S SrYofl RS AP PARLL B! L YEIEL 10 BISHEE o fow furher
i,nsj,de-out flush flow of contam nants from erson; s
upwarpEHir Sk a TagElat HoM Meate SiThre & Brainardiof Caritfide 70
Substantially |lam par flow streans which arch upwardly _
containitg Migltigde baminandews sarenssfer pewaed disdyggvidrough’a pair of
t hese eyewash streans 14, the person's eyes are
dischalrge atcxz | ss1bagaharilyadive rging laks drargesp orfts tAxe(FIGEsB-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



fl ows whereat substantial flow action with m nimal
ki netic energy and vertical velocity is provided. As
wae@paeRoszhematically in FIG 7, such inside- oRET/US2009/043007

orout board directed flush flkow generally in the

direction of arrow 73, beneficially washes any

irritants or contam nants on or near the eyes 75 in an

out board direction away froma person's tear ducts
outbodidadirentdd fusbtfloy deheratlytinghad]iseeton wdsarowridB sheneficially

cavities 18. As a result, the contam nants are

washes Wrst irfitamdsl or o6 etee@nireohts o e erhache ek TES én ahssudoard
structures where they can otherw se be ingested to

directi@ﬂﬁ?ﬂﬁﬁplé bet s gf‘:&gjc?ﬂl%mimélpéﬁﬁ&%?nﬁfg‘éég?d the adjacent

ow wat er rom t erson's
rdly .nt he, _open S] ar.cal.lecti .
nasal $ 3 sARSe $nAsu REsNE tfe FnlsBpirtiss 3y hathRiatty
conduit 24. [Para 40] FIGS. 8 and 9 illustyate one )
preveniegdiagt FQ@tﬁ{fmgth tiosue SErUGteresnpbsre 6h?vmer%ﬁh¢rw'se be
nodi fi ed di scharge plate 56' on the eyewash body 48
ingestaddiot Gastsgl Wide migritatésn andapgterialrtig sueydamager gehaflush flow

of relatively small facewash ports 74 in addition to

water fdis frain thé gdeasgerls evdswnpartby ifito tWeespémesgirs @0l for collection
facewash ports 74 are included, the overall upward

and fupH& pdd<ayef fHRBUGRE HRY 8VARTHAAD 4B di ddlitdenduie2pai r
iverging eyewash streans 14, in conbination with a

of d

Lj f f Y/ . .

(Para 40Y IPFRSSahto MuSTBd Ghe THAR(e Bref@iTb K bEihe invention,
to flush irri

with a flush. flow of water, ants, or , ...
where{f taddifigff discrtop it SEohRaherwadt bR d agditionally
_ di scharge plate 56' nmounts quickly and easily onto the _
includesaelarge Pdurdipar 19n9¢ aoraysabiglative iy smallgaggwagshtprets 74 in
eyewash body 48 to provide an interchangeabl e nodul ar
additiale$o ghe gataioh ldrger eyle®astDpshisvwe2 a Wheh these si@all facewash ports
engaged between the installed eyewash
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



body 48 and the L-strainer 44 for normally preventing
undesired rotational disassenbly of the eyewash body
wadbnegnt he el bow fitting. As shown, the | ockPCI/U2088043007

conprises a relatively sinpde pl ate-shaped devi ce

havi ng an upper tang 80turned generally horizontally

for renovable attachnent to a small flange 82 on the

eyewash body 48, as by neans of threaded fastener 84.

turnedrgenetdily lprzontahgf@Orembeableckttathmens tdef smadl Hange 82 on the

downwardly extending plate 79 which termnates in a

eyewabRibodyf 48pasdyy- mpants ¢f tHrealed faswaierl 84s F6m thespper tang 80,
| oner 1 egs 86 are dinensioned to fit with relatively

the Iocql eﬁﬁ ﬁ&’P@ﬁﬁ@g% 9\/\/?%%‘& BxPdHlER Oﬁlatth/Q-\év‘fl&Eal?Eé‘l‘?ﬁmates ina

ternate at opposite si ESO

pair of %%%d- Bkl féﬁla@ﬁ“ﬂev@eb&# Bﬁrksﬁ’e%%%lq%ﬁ 5k 86 REE

86 of th 78 effect
dlmenég:ﬁ}ercﬂ %& I@ﬁg &gl\bpgﬁg %gSpﬁg&g:% gglgf the L-strainer
t he eyewash body 48 relative to the L-strainer 44, and
44, oraherepie prag\annositrisislaseel the watenaupglyseerduisi 34,0vhen the lock
the eyewash body 48 unless and until the lock clip 78

clip 78 & ditachadeottbe dyewashbobdgis.f MitlgehB2corstraotioonthe depending
shown) is required to renove the fastener 84 to

legs 86T t?l‘éelo@ksélﬁﬁ?Bbéf}’e&flvélfl%tﬁ\fﬁy@%hd)@ﬁé’re@ bFeV@nk Btational
underlying L-strainer 44. [Para 42

moverﬁgﬁf BT?H?h@é @ﬂvﬁoa %sVPé|¥ﬁvg?§%§§9_;s§raﬁﬂﬁmﬁt &hd | thereby

pIy condu trea
. t 44 n thi .
preveripyindesited 595%5%16‘%” sassanPheerils SYpBashpnnds %@@ﬁa and until
an internal valve (not shown) w thin the housing

the logmelie difeis d@cpgn@étﬁfb&@n the body flagog: 81 A mlmlrshown

88 for shifting the valve (not shown) between the
requiretl aeadnaovk tipe ha pesier i83nto ashidve disassemblyrot ¢de eyewash body 78
respectively between the closed and
from the underlying L-strainer 44.
[Para 42] FIG. 10 additionally shows the valve housing 42 connected between
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



open positions, as previously described herein. The
hi nge assenbly 43 on the rear nmargin of the cover or
WO p@938913 connected by a screw 87 or the |i keP€DUS2009/043007

bracket plate 89 form ng pa#t of the rotatable

actuator 88. Wth this construction, normal raising

and | owering of the cover 38 shifts the bracket plate

89 relative to theconnector 42 for respectively

conneoiwerd 2 fornes pd aibiety opevany andndosgtmanjalvé (mothshden) within the

connector 42. However, upon renoval of the screw 87,

connetttg £2V¢odévérs erirateahbear ef alé verdw gheaherasket38 is rotatable
plate 89 via a pivot joint 9 1 , V\,hereby the cover 38

relatlanEB d[khgl I?ISAS:'P(%@' d%ltehggtvé%l GivBe r[]cs?l'?lttd"'le \X}ﬁé &by H%Ncé\?'e r”?% can be

ushi the’filter 'screen

coenct BBy LA %%éﬁthq%% 7Y e SRR, e, when flushing

wherei n an ener cy shower station 90 (FIGS. 1, 11
the f”t&ﬁoﬁc:[%”%é Wi dbe lestisdner 8-t he ener gency wash

station 10. As shown best in FIG 1, the support stand
[Para 481 coRtGhukel- Uil sirgtet a dhirthies agansatisnppl tha wwention, wherein an

fitting 35 to an upper el bow 92 whereat a second water
emergeupplshowErdtatioMoeXFEISIs] ,gehanal 13) isoinichidédhlalsypdre ofrthe
energency shower head 96 (FIGS. 11- 12). A valve

emerg@%?'v%@bf?&dtibd nol uded halhrnBeshim FROANI thdduppdrt ﬁand 30
adapted for quick and easy energency openi ng, as

ontlnﬁgg%ﬁgra[f\z\atorﬁotrh% \;f/gpe Ieefllgtﬁrﬁg §E|t%‘ aljrz]éf rg%lbow 92

er under press e to ower

Whereﬁreaésggngﬁé%ko” N3RS g Rl iSzontally to an
contam nants from a person. gPara 44] FIGS. 11- 12
emerggnéwsmwerrdam&% Ssbhbll ¢)-i Acyalde hpusieg e igidyded along

shower head 96 carrying a downwardly open, generally
the conduér 94 dnokis addpieedf rhpuwiek aid easy 2dderdemcyompeniagsas by means
with the invention, the shower head 96
of pull cord 100 and handle 102 (FIG. 1) for providing water under pressure to the
shower head 96. The wash station 10 thus also accommodates, when needed,
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)



conprises a conpact body having a threaded upstream
end 106 for quick and easy threaded connection with a
wa@omnss9enm end of an el bow fitting 108 (FI G BYT/US2009/043007

attached to the water supplly conduit 94. Rotational

nmounting and/or rotational disassenbly of the shower

head 96 is achieved by neans of a tool (not

shown) engagi ng wench flats 110 formed on a downstream
engagitgz wirenpbftaten 110 fowrhed ron ahdawenstreach bodgle peetian 43]2 of the

I mportantly, the shroud 104 is carried on the shower

showehm&lﬁodv a manner permtting rotation shroud
di spl acenent relative to the shower head 96, w thout

[Para 49t at lrﬁPB'rtaWtﬁgstﬁ@'?H%uBﬁ G)?g%.%EPM@H d?\efwe gﬁoh/e?rﬁie{be% ina

assocl ated condulrt fittin That as s

mannqrpeiuhg li%?ﬁsﬁyﬂyﬁ’ﬂﬂl%pl%%%gﬁﬁg%g?étl@?*%%ﬁowhead 9%,

witho BRSSPl e e LA e concu

~ the shroud 104. AIternat_eI%/ if desired, one of the
fittingrld&i Aihag is,i agshows kest ineF1§ubist,i thet shramd bORdncludes a central

retai ning means, such as a radially enlarged shoul der

hub 1 b4 wiiehsbooeatabdpdabdely abdlt theHedy ofishe whiowsr, head 96 between
rotational displacenent of the shroud 104 does not

a pair b‘P‘Péf%ﬂnFHg ijl'n@@STSPGWPﬁchrkﬁe%@ﬁ%hyrﬁéﬁlf%nt[d?@élad i%%]lacement of
9"show a preferred consttuction for th

the shfﬁl?@é‘qg)r gf g\?treerﬁﬁtéf?mﬁ%%sl?lee%%ﬁ 8%@(&?&&?*"%@%9‘}1&;5' Pl 6 can be
i ed.nozzl.e. subas

substifigag BEORE, fergining: HEane: YUER a1 San Ny F sk Shpuldgr on the

shapi ng conponents nmounted therein, wherein this
showefiad g@d\éoMﬂithdhi%ﬁon%trblégpgné@t&ttpl’wdi‘ﬁﬂh’vlcﬁment of the shroud
regul ated outfl ow of shower water which is
104 dc_;en?lsgsvmod)mm wrahsassem blevdre showegdeald 96r mal wat er
[Para 4;6n] 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.



pressures, and further wherein the produced shower
streamis relatively uniformy dispersed throughout a
waledfoonediyeneral | y cone- shaped shower spray paPCEDS2009043007
i nsure thorough rinsing of 1eontam nants from a person
using the shower. In this regard, the nodified shower
head conbination is designed for substantially
conpl ete conpliance with applicable safety codes and
[Para 47]landiftats. paraicalarty, abvievwsd bestiaFlgs. B3- 15 etted moedified nozzle
in FIGS. 13-1 5, the nodified nozzle body 96

body 8@ peise s althitary sguctieteun &vihgvama p3treaps tener M 8ndhat is
118 that is internally threaded for threaded nounti ng

internQMN mﬁé&%eW@éHégqﬁ%G&tlh@eoﬁww der‘srtré&mFgﬂd of the shower

con VI ewe by appropriate

water SERRNLESATS AL RRMGRIVERC The Bk ErBBlbphals §SU%ﬁ§9 toa

nodi fied, n | e body_ 96’ | udes a radially enlar
downsieam did ebshe &f 1bQwitHY &@ metinggd qierthe GRNGAItHA The outer
hub 114 of the shroud 104, in conbination with a ring

surfacgrafaihe mezli{ied @ozzdg biodya%alncyud@saer@dnaalhaeehargedﬁwIder 120
shoul der 120 for receiving a retaining ring 116 (FIG

for sedt)g fagaisstppoupipey side of theutlild 04 4oof the sheaud @ G3Rdw
96' while permtting relatively free rotation between

combihBBodlWRHY %4 GREbVE2DQFRHG € WWa%ng s[&aﬂ:re%l f@]ate-Eh?o said

interior of the nodified nozzle body 9 |nc udes a

shoulcfHJrnPftlﬁ £8F ¢ EeeiQHfggasfg%hﬂgq? r{ggrl 'irBd(th@efQ I c@ﬁ{)r g the shroud

ng s ops I eac I ple

104 o 3fie FiqaAY Ipehaab bR erianittins Tl e eseaptation Between the

(general |y at the downstreamend of the internally
shroud H0chaad thadnazale bpys98pper shoul der 124 defines a

stop for seated support of a flexible pressure
[Para 48Inpeimbatintgyiot ofvtbemodifierl aperte hady 96' includes a number of

stepped shoulders formed therein to define mounting stops for each of the
multiple flow control and stream shaping components to be mounted therein.
Specifically, an upper shoulder 124 is formed generally at the downstream end of
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'.



This flow control elenent 126, shown in nore detail in
FIG 16, conprises a resilient or flexible ring
woremwotied1nl ong a central flow path 127 t hr oughP@TES2009/043007
nozzl e body 96', and defind% a central flow control
port 128. External tabs (not shown) may be provi ded on
the periphery of the flow control elenent 126 to
assist in locating and retaining the el enent 126
[Para 493]I at Agds tkmmavie in lthe sdigdchentlowl®nifrot pernd28lie desdgned for
.[Para 49] As is known in the art, the flow control

regulanwgt thie2 BateSofowa tanowf thirotgaudhet elaméﬂnel pette kubstaitially
flow through the elenment 126 to a substantially

onsta?ﬂpf?él%'?tod’fﬂbw iPPEP N o r&ler%]ﬁ’lg)@s@f HeEf @rern"t“'i%tﬂ{waem water supply

erent upstream wat er supp pressures
pressires dbi dliG HARGE AP haime Rt TR o roh e FlfBhy A%, s

oufflow of at |east ab t 20 gallons per_m nu i n
des'gwe@éabmaénf%nﬁaﬁe Sl B/@%%tgnmawwtﬂow abakigast about 20
pressure range of about 30 to about 90 psi. As shown
gallons 1P EFFI TG NU®, i Nar giNsMser oW RS wioplyr pilessLeeewithinga normal pressure
defines the flow control port 128 with a bevel ed or
range siffabdicuit)30 adliabeed AP pki.e AR dutgen (A Qw1 53@) prefarred flow control
conbination with an axially inset downstream margin

eIemeﬁt’i'l pevHdidnes tNE Fibw Rbht@s Yot r1328 iweh B'kféNe‘F@dﬂbrr%'m@QfHIy radiused

is able to effectively shift in dianetric size
I
UPstreﬁﬁﬁ‘F%@v RIS b °¥ﬁ‘3§%p¥ve¥@%?éﬂ&wnstream

i anetr about 0.438 ef ed
margity BBV b2k 08eh TaREgtmes) theciow ditsSeBpfrfe i ate to
control elenent 126 is, in the preferred formas shown
effectngsglyt shift m d;amgtnggg@_e@ aclglﬁypttﬂgiql,qsdmcbsubpar]tially constant
upstreamfroma fl ow control positioning spacer or
water oatihew radd. |hiancupstrepsed shates ki pieddrred diaenetric sizklis 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



recogni ze and appreciate that the axially inset
downstream margin 132 circunscribing the flow control
wW@Iw/1428 pernits proper regul atory operati on BYI/UB®09/043007

flow control elenment 126 iA8the event that this axial

spacing is elimnated. [Para 51] The fl ow control

spacer washer 134 conprises a relatively sturdy, or

substantially non-flexible or rigid conponent seated
diametri¢ kize thet indarder thadytlessizagel thst flansecoird] polrt §B8I fiormed in

smal l er dianmeter internal step shoulder 136. The

the flowwasatroles@r@ent 32 4.s howrpregstredrforhs thk7diafedtritesiza of the central
central flow port 138 having adianetric size that is

ow PR 998 iR SPRELLAEIN B8 1 BTS00 RAL utidfssthg camerri
. e di [ iy ze. of e ge | f part 8 .

size of fiq'Re g MOFLERED] 5P 280 fRQbIshe t 106 iAo 438 inch.
the dianetrjc_size of the preferred flow control port )

The spasgriwasies L1GHUAELIONS biss Wpiantialiygadiising twlgﬁsﬁw while
washer 136 functions by substantially reducing

convertindthemater pasaiig theyenleaudngo theubetastiafydsiifigd or columnar
t heret hrough to a substantially unified or col umar

streans hppavacpipyoaethinag flawicharadteeisticharamtherddtdecsturbudénce is
reduced turbul ence i s enhanced by increasing the

enhant&d Yyezse inhhPeStticlthe y0shehe sPhtsr adRshekith a washer
t hi ckness of about 0.235 inch in the preferred form

. Ly bevel i I .
hicknBB8 QPR D25 HEYEH 04, BB S 380 PUHA R beveling the
FIG_ 17 by arrows 140 a 142, respectivel Par .
upstregy] apHPVREeRGN SE5RS (D) thenctura LRep Sl 8 (& Mdicated in FIG.

di schar ged wat er stream passes into an axially
17 by arisivgat 88 and i Zrirespgcvelyber 144 (FIG 15) | ocated

bet ween the washer 134 and a diffuser disk 146. The
[Para 3R] f uBeomdihekflow cdrnnl 5 pacer wasdkeril B4i, th&ldbschargretl ®ater stream

As shown, the diffuser disk 146 conprises an annul ar
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



ring 148 defining a flow port 150 having conically
t apered upstream and downstream ends, in conbination
waowao/1gpt ural ity of outwardly radiating sw r| PUEOE209/043007

152 set angularly to defind%a corresponding plurality

of angled swirl passages 154. The outer peripheries of

t hese vanes 152 are sized to rest and seat upon a

third and slightly smaller dianeter internally stepped
146 isdhssithan thealiaorateid size loif rthiehe noadAlewhpoty 198 in khe tspacer

preferred formas shown, there are four swrl vanes

washet 33 &agith sepreferiad drfeh serodiskftody pore sige deimgyiadout 0.362 inch.
centerline of the nozzle body 96'. In addition, the

In addgii@tﬁmmé Faoﬁ%aF?iz%fs 6%%%\9\3? E‘égga 150 $ResHbtidifes Ipgl?vide the

isk146 I's [ess than t metrTc size of the cent

desire AR Fpldoh e B O il v essrited b Kiofhdatain, with the

. 0.362 inch. In addition, .the radial, sjzes of. e swirl
illustragie syid pfé&aa%q.%éh gaclkbeing 596vﬁéé/vttﬁ@ aae@'al Bﬂnﬁﬁﬁbﬁn of about
shower spray pattern (as will be described in nore

0.337 dehni 1), with the illustrative swirl passages 154 each
being forned with a radial dinmension of about 0.337

[Para 33ich. I Bpraathdh, Wat@pdisahaoged whicughlithe spaged wdsheudB 4
t he spacer washer 134 substantially in the formof a

substattidilyeith & fivim ofta LRFRID 3tie@it.| @t [8Ast Bigort@dnesf this water
stream inpacts the annular ring 148 of the diffuser

streang?rﬁéaéfé%%gﬁﬁﬁ%rs@b&aﬂ %f#ﬂ[e%h%@?f d?gsk :1 H?t, lfgé?élﬁﬁmeating

di sk. € resu
ortion of the water discharged thr.ough the space .

urbulfcsaf Pe steall Sde Gt isa dink ettt i that 2 portion of

flow port 150, and another portion of this water
the wasak dischargrd shspuahithg racekiwashey ha4 inasseneaiglly thvough the

swirl passages 154 defined between the angularly set
diffusewtisk lawegsort5iA0,land kinethegpodtion lod tnks slateepgsbeoivith a

the first m xing
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



chanber 144 is sufficiently long, preferably at |east
about equal to the m xing chanber dianetric size, with
W@ b@9ii¥doust rati ve drawi ngs showi ng a m xi ng cheeies2009/043007
| ength of at |east about 120 inch, and nore preferably
about 1.3 inches. [Para 54] The conbi ned water flow
passi ng through the diffuser disk 146 enters a second
m xi ng chanmber 156 defining a short axial spacing
0.5 indtet Vidses stdes ididoinolbisnatidirs kitht Bveard |y angted evalls 1 60e L B3 nozzle
formed in the nozzle body 96'. As shown in FIG 15,
body ddledefiriinlgea diownsteedrnSsdiffe At dif aRetskicond méxigieahi&nber 156
than the size of the central flow port 150 in the
: i ¢ g | : .
causeg THEP XA ofSRe st QUnTNKPIRRER flaksfid thidlydh e ¥efiv port 150
i ry: rifi 158 | [ . Jhi
of the HifffistP ik TgBIERhTH- el JrasbifldsprEmac gighon the
. the nozzl e body 96' defining a downstream segnent of
swirl pasgsageedmd-mmi xi ng charmber 156 causes further m xing of
the stream!|ike water OEassi nﬁ through the flow port
[Para 330 off henwawiridiasharaticsiroméhainazzleeorifive 1 b8dlowsdnto a
wat er flows passing through the swirl passages 154.
conicallfanepdidinghexinvabee b2 wtachqieriviesnthdewidhrd evaver piotdon to
158 flows into a conically expanding exit cone 162
expan¥hf Be REIflighT athBnSMdiAINButRhEEdlyRIIthiPEhé Pindkp@Pdhblexit cone
centrifugal” action radially outwardly within the
Lm f i e | : | 1S i o
geometi ihptreaifiethit cEREs 3ERTE A TRRGHh WatdraStbution or
. di spersign over the entire, volu di scharged f,rom t.he
disperisyh PUeh ik, 25Eve hofu R dlsEhd Bl T e derle Atk pe for
froma person using the shower. In the preferred form
effective washioe afheorpastigiants framar perworeuising she shewerhilorthe
additionally confining the shower spray pattern for
prefercaxhpbimnoe redute shé everalbdeze ahthe 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



standards, the exit cone 162 in the preferred form
defines a first cone segnent 164 angling outwardly
WO e@i1439¢2 nozzl e orifice 158 at an included anetEU8$009/043007

about 45 relative to an axi2édl centerline of the nozzle

body 96', and then nmerging with a second cone segnent

166 angling outwardly at an included angl e of about 30

fromsaid centerline. Alternately, a curved surface
eyewashyfacewasbdinin, andlooaddhonalty irsdlade vbeyernsergangyt shower unit 90.

coni cal segments. [Para 56] A variety of further

In the e9ewhishatndyts aidbinad eyewashgfdcewanth ¢onfideranmigaheyunit can
wash station of the present invention will be apparent

( . ‘
be ad&ﬁgggfgﬁgﬁﬁghbtﬁg@ &s Eﬁgv\ﬁf tor eﬁi/er\i’@fely fo?ﬁHt@os?al bP&all

i on may be construc

i ncl Y/ eyewash unit 12 or~th . .

mountifi ol EndPtal HFr S EvERM el creisy cobdflesidlaithy unit may be

) i ncl ude the energency showe nit 90. In_the eyewash

Incorpgraiest Iterb PRER 9%@)"1‘%5@@55@%’%*1 HUFa%HQﬁhé? \Qﬁﬁéype shown

_ unit can be adapted for pole nounting as shown, or o _

in U.S.afatent 2619, 188, Whigbsisdncorpavated myurafereneshrrginn Ipyaddition, if
persons skilled in the art. O, if desired, the unit

desiredpyhdeonmeerieaarsadfethd ay@washy dodybsd 8 can e avinkyruceed from a
eyewash unit such as the type shown in U S. Patent

lightwBRAIMmBPde Myl &3tid WHiCK PhBPRdAP oPNte §h AR rBBIA Substance.

I addition, if desired, the conponents of the eyewash
i [ -
Accordifigl. o SRRATEII IS SPR auehtk By By SPtEforegoing
.subst ance. Accordi ngl no limtation on the.inyention
descripioN A 86O BP ARG AWANg 5 iRt TeecTareR B g mpPended
~acconpanyi ng draw ngs, except as set forth in the
CIaImSappended claims. What is clai nmed is : [Caiml1l] An
enmer gency eyewash unit, conpri sing:



eyewash neans defining at |least a pair of water
di scharge ports oriented for upward projection

wao b@pairdom of a pair of angularly diverging flRGHTU$1009043007
wat er streanms for inside-odt flush flow of
contam nants froma person's eyes. [Caim2] The
energency eyewash unit of claim 1 wherein said eyewash
nmeans conprises an eyewash body having an inl et
fitting for connection to a water supply conduit, and
further defining said pair of water discharge ports.

[Caim 3] The ener g@cit pyelashednijié: of claim 2
wherei n said eyewash body further defines a plurality

of 117 el atd yel 0 upwar d
[ClamgiL];harg'déﬂgw%@ﬁéya%@ty oihpgl’ g?lﬁl\ﬁeﬁ%ngfmll f acewash
sgtreans_to.flush, . gont.am nants froma person s face.
eye""a'f'&f‘&?%‘%}def'ﬁé”%r?éﬁ&%%tc@ p@;‘/eﬁﬁ&'ﬁt%rnfji“g‘ﬁr% RGHs ofiented for
further inc]udi | api nar, fl ow neans carried wthin
upward R1@jecHRs e&fﬁ%nbe Mr%ia@ﬂwwvenﬂ'ﬂg flijgh Sgrwater
pair of water discharge ports. [Caim5] The energency
streamsy tavaistsideni autoflush dlaw of faontasrinantd reinm@ pervarcsryes!
nmeans carried by said eyewash body. [C aim6] The

[ClainenZ} genchhegavasiendpidyeafashl @himof dlairh Hewhieneiruslaidoeyewash
means for preventing rotational displacenent of said

means[e&é%fkegoﬂi’ ey8hakh\BodyPhhlih g'ah ‘?ﬁl_eilfpcﬁﬂrﬁg : 6. Aection to a water

aim 7] The energency eyewash unit of aim

suppI\fr g@g&g@ .E\Halfﬂﬂﬂ(}% @eﬂﬁﬁ%{j%iw%%i?ﬂ?%%rcoquﬁmt ports.

Iy Colp 0 sal tting and

. disposedhetween said inlet fitting ,and {he water .
[Clairg 20y CHIRETEr S8 RCH SBIAShoh AT 7, Whgkai Said eyewash body
conprising a bracket plate inc|uding neans for _
further debiviglsl phiahty ef relatiyely 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



sai d eyewash body, and at |east one depending leg for
engagi ng the water supply conduit to prevent
w0 odoatt#xomal renoval of said eyewash body from BEI/tS2009/043007
L- shaped conponent when sai28l bracket plate is nounted
onto said eyewash body. [C aim 8] The energency
eyewash unit of claim2 wherein said eyewash body
conprises a | ower base nenber defining said inlet
betweén tstidhinleafidtiag anghehe svatehaupplpcanduidefsaid ngtatrd preventing
pair of water discharge ports. [Claim9] The energency
meansey@wstingia brfckel 3l atelindted Riginfeind RyrenasmdbvaEansousiting onto
nounted wthin a basin to catch water discharged from

said e?é%%?fg?otrd , Bn\élaétereagE oHiead&se m%gslgigfnﬁi'lrgﬁ %gﬂgbﬁfen\ﬂate r supply

cou a water raln site.

condu fFFLPR R VARG Ra b e\ &t S4l ch i BOC pHY 54 E-shaped

The energencgy eyewash unit of clajm 10 wherein said
COMPNRAEWNE rﬁaa%@d¥19k%tapht@ds shousiedl BRE? salq evawas Aody.
The energency eyewash unit of claim 11 further
[Claimn8] udi nheemeargeacyieyanas hvianiiofrdaine & whetieimsaidyeyewash body
preventing water flow to said eyewash nmeans when said

comprisesed lower hade aheadsk rpdefihingns aidein|sefittimgsamd anndpper discharge
permtting water flow to said eyewash neans when said

plate &V@hg Sailli pHIE S Xvstie$ Rfidaest JeShitsve to said basin to
an opén position. [Caim13 he energency eyewash

ClairZl, & EEMerbebl HEhasPoi hE kel S5 Erqwash

mean ot i, o o P AR 486! B of ware
dischalsgg 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.



havi ng said shower head nmounted therein, said shroud
bei ng di sposed generally overhead relative to said
wey@was1ineans and being carried on said showePCTEs09/043007

permt shroud rotation wtRBéut axial displacenent

relative thereto. [Cai m 15] The energency eyewash

unit of claim14 wherein said shower head carries at

| east one retaining ring for nounting said shroud on
[Claimsal 4] shoMee eherdenay myemias hstnisaf clatmatli furthet kmootprising a

axi al displacenment relative thereto. [Clai m16] The

showeeliR¢laeney eylegweh head) aptl £ dawnwldr dlyiogeer s|¢mmj defingng a hub
ener gency actuat ed val ve neans for seI ectively

havmg‘:Qéf'ifEII éﬁkﬂN&‘@h%édﬂhBWnEé’d %?épﬁlﬁh%ﬁf cgpem%‘p sﬂ_&eed generally

enmergency eyewash unit o ailm1l resin

overh YElarE T Sl BB Ei R baS g ﬁ%bf@?ﬂﬁ\“ﬁé Boed Sd%oa'yer head to
permil S vl R Foa O IafSrancaghibeahesbnge

for regulating water flow therethrough to a
[ClairaubBi antThg egnergrscurayewash vaitfvilaimn il awhetgn said shower head

wat er supply pressures, a relatively non-flexible flow

carriecantgast apesidtaminggisgdoemaoasting sadnthedudl engasghsbower head to
fl ow passage downstream fromsaid fl ow control el enent

permllaﬂlﬁlrJLﬁi/ké‘&tRﬁﬂWﬁioJﬂ HWaPE[dplhbanehd réRitiveeiRreRAASSage
t heret hrough, a diffuser disk nounted al ong said flow

[Clalrﬁalsé ge ﬁ?é"'@fri}ér?@ﬁ'c& hduﬁﬂaocfeflal*’?ﬁsl%f%ﬁngr comsprl%lmg

coop ratlng ef ineé a mxin
havi n

emerggngy Seiiated Glve msgesiﬂsﬁwt%ﬁwalvaﬁ%wfegﬁé@' IO §ppid

central flow port formed in said spacer washer, said
showegj f f user di skfurther havi ng a plurality of r adi al | y
outwardly projecting swirl vanes defining
[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 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 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



t her ebet ween a corresponding plurality of angularly
set swirl passages, whereby water flow ng through said
walpdobagmi2 di sk passes through said di ffuser di BRI/DE2909/043007

port and al so through sai d28§w r|l passages, and neans

defining a nozzle orifice downstream from said

di ffuser disk, said nozzle orifice having a dianetric

size greater than the dianetric size of said diffuser
furthedihakirfd awlpoality ¢fCtaalially &utwaedynerajecting sydnaeinemdefining

of claim 17 wherein said m xi ng chanber has an axi al

therebe®weth Ddtomespeadingpduitalith&fdriytbrlysetistdriopasaiges, whereby
m xi ng chanmber. [C aim 19] The energency eyewash unit

water ﬂ%\/\ﬁhg tWr&J ‘éra‘i@%ﬁ flLoEt H%W%a%b@ﬂﬁﬁou@ﬂ?alfdo&'fﬁ%e‘“c? iBk flow

andi n coni ca ta er downstream m sal d nozz

port afigli T %b%*?é?l@gk'r BeeHBR et (Y GHE ARG o hozzle orifice

coni c an g outwardly f omsajd nozzle
downsgream éow ?@fdaé'ﬂcTeUr%[f cﬁa@uw# 'i‘%g'ﬁ Oré e HyvDA jametric size
coni cal segnent expanding outwardly fromsaid first
greatesdhapodhesdigmairiagiza of @edﬁﬁfuaﬁg@e/ st flompport.sai d
second angul ar taper being | ess than said first
[Claimnp8] ar Tlapemergehal ray2whls hAmnierafrgdaimayl Z2ydisaein saidt mixing
conprising: an eyewash body having an inlet fitting

chamtfé?rhé‘soﬁﬁ%%élol@nb@h%fVﬁtl%sﬁﬂ%hvtﬁé’rdfi‘é\‘ﬂnfetrlé%‘iiz@%f'sﬁid‘%lxmg
| east a pair “of water discharge ports oriented for

chambgel?ward projection therefromof a pair of angularly
iverging flush flow water streans for inside-out
rom

Clain, 8 bk i ORGSR U i dling an ext

said inlet fitting, and an upper discharge plate o
cone fpélmvla\mt% & eXPanding 608igal thege domardr gpmypaid 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;



defining said pair of water discharge ports. [Clai m
22] The energency eyewash unit of claim21 wherein
wa a00d1epenash body further defines a pluralityP@F/US2009/043007

relatively small facewash pgéorts for upward di scharge
of a plurality of relatively small facewash streans to
flush contam nants froma person's face. [Clai m2 3]
The energency eyewash unit of claim21 further

said eyewashiiboglyaingbudingl 4 yowe s bape aneorheordefiniogugdiddniet fitting, and
said inlet fitting and di sposed between said inlet

an uppért disabapge plare nemhevalslyppby nt@ddrtd, saidddower dasemmember and
preventing neans conprising a bracket plate including

definilﬁgﬁgﬂ Bﬁfr 6?\%91’@%%&85@%)‘6?@“ 0 said eyewash body,

east one depen eg for engagi ng the water
. y dupt t e o) igngl. r val i
[Clain Z8LY, B erbRnel R B Nash Bl Foaish & Whisofin ity evewas
racke | ate i,s mpunt ed onto said ewash body. _[ d ai
body fpriig deinear BNy eiSHVe Sl Toranash Palkefer Hpward
_ sai d eyewash body is mounted within a basin to catch _
discharge &f alpioiadityed reladiviedas malbfacegtaskasgranissishliigh contaminants
ports, said basin being coupled to a water drain site.

from d pessonts Zabd. The energency eyewash unit of claim24
further including a cover renovably nounted over said

[CIairﬁaE%\ﬂ- [1R&knterd@hcy s eARNIEAR YofeA MRS AiithePin@LBAY a
25 erein said cover 'is hingedly carried on said

oener LI AR A ofidoro 5, A8 P05 XERANH Bposed berueer
said e RRuhS R B SRR AU She LRAKAR Bkgirig means
compr?s}/iﬁct:j ;f%irgckbeisslg’te ?r?collu]:j?rgg '?r?éarﬂst %érnger}lﬂgbgtr)le 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 25] The emergency eyewash unit of claim 24 further including a cover
removably mounted over said basin.

[Claim 26] 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



flow to said eyewash neans when said cover is hingedly
di spl aced relative to said basin to an open position.
wO ahoaitg92B] The emergency eyewash unit of cl ai PERUS2009/043007
further conprising a shower?i ncl uding a shower head,
and a downwardly open shroud defining a hub having
sai d shower head nounted therein, said shroud being
di sposed generally overhead relative to said eyewash
when saidyceved ibéhrgcloardi pasitionsaver stidveasihgaddtfor permitting water
shroud rotation w thout axial displacenent relative

flow td baiccepewh $h andardvhEeres gidec Geicy Heygedihdivplaced relative to said
claim 28 wherein said shower head carries at | east one

basin Ldagg bkﬁ%ﬁ or nmounting said shroud on said shower
rmt shroud rotation w thout axi al

[Clam&éﬂ,enﬁtﬁ%g{ Ak e lfisH Grintatelih L ditBep comprgsing 2

showeéé,ﬂ %%5 @Z?Ptéfﬁ'v%tﬁﬁ g}@ﬁagaggreﬁgﬁe{@@?'@epgﬁ#@%d ggfining a hub
enmer gency wash unit, rising:. a shower head; and a

havingsichsheivgr bpad mbuo@ejd ggeremngatd shkouthbeing disppsed generally

shower head nmounted therein, said shroud being carried

overhext s&lative hoveaid lkgadvdsh IpedvdahdSbemgdcamai barsaid tshawter head to
axi al displacenent relative thereto. [Caim 32] The

permlﬁﬂlﬁffcﬂ,ﬁi‘ﬁdta‘ﬁﬁ)?hv%ﬁﬁdutoix@ didpldderhieht helatkRMNeretdy at
| east one retaining ring for nounting said shroud on

(Clair(3 ) I8 shAaey I 58S AP U I shower heac
carries at least onhe e retalnulﬂgtflng?np mountqhg 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; and

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.

[Claim 32] The emergency wash unit of claim 31 further comprising at least

one retaining ring for mounting said shroud on said shower head to permit shroud

rotation without axial displacement relative thereto.



a shower head said shower head including a nozzle body
havi ng an axial flow passage therethrough; a resilient
wo b@wi1¢omt r ol el ement nounted al ong sai d nozzl BCHUS009/043007
fl ow passage for regul ating8water flow therethrough to
a substantially constant flowrate within a range of
wat er supply pressures; a relatively non-flexible flow
control positioning spacer washer nounted al ong said
[Claimox3] e b eni¢rgeneyssasie undtpcoim pesirfg:om sai d 1 ow
control elenent and having central flow port therein
a showar head ehidshenee Heael Rididugha ndzHlé ek halialy an axial flow
nount ed al ong sai d nozzl e body fl ow passage downstream

h cer washer and cooperating therewith to
passa%%?l{]‘én%@aponl?@ﬁ‘,ng chanber, said diffuser disk having a

2 resillogt QR o BETE It DLl i d T IR AIE RGBOT Fassage for

formed in_sai sg cer sher, sai d_d"ffuser diﬁk L
regulaﬂ@&W@Ferhﬂvwn%e& ﬂmm tg/acuhsiantplly consiantdiigw rate within a
projecting swrl vanes defining therebetween a
range opvwatepsuiphy ppessuriesty of angularly set swirl
passages, whereby water flow ng through said diffuser

a relatiledy neas$sib i oghceaird! gob fticdng pcel lvoxg et i oaimded along
al so through said swirl passages; and neans defining a

said nB2ZR! Ko&Y ffdve Padoxgs dw@mthé oM Fahdl sHid flaetoftrdk element and
said nozzle orifice having a dianetric size greater

nain SR QR 1140, 18 Rar ok et ol
a diffuSgh Sl TS A ARG i3 RPEhe 2oy JaePastigs dpumstream from
said %&g%gﬁ%ﬁﬁ%ﬁﬁ% tﬁ%?lgw?tw tto 8£fi$1|eaai miiﬁngm@ﬁgrenibner, 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 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 34] The emergency wash unit of claim 33 wherein said mixing chamber

has an axial length of at least about the diametric size of said mixing chamber.



has an axial length of at |east about the dianetric
size of said m xing chanber.[C ai m 35] The energency
woe/14e91t of claim 33 wherein said resilient PECDUS2009/043007

control elenent defines a éentral flow control port

formed therethrough, said flow control elenment being

axially inset at a downstream side thereof in a region

circunscribing said central flow control port. [Claim
[Claim6d 5The EBmepgwrge nagstasminitodf claainnd 33vhdreirisaid a¢silient flow

resilient flow control elenment defines a central flow
controt @iémehnt Rlfinefsod aeAtriah €lost koAt purd foaviedaharethrough, said flow

diametric size less than the dianetric size of said

controgg.?ﬁrh@htfﬁe Ry ﬂ{%?dat!e{“déf\}r%t?é%ﬁﬁ%gd ﬁ@ﬁé;orf ihQ &§ion

The emergency wash unit of claim urt
. i NG ' . ' f d with an expandi ng
c"cunk%ﬁhﬁﬂbq%%ggF%ﬁ%ﬂﬁggpggﬂ?%ﬂ%%”ﬁ%id nozzl e orifice.
, [ m The enmergency wash unit of_clai m 37 wherejn
[Claing 8] oy the St REE NG mUN & cl@m%%wfg%r@.ﬁ%ﬁﬁ' resilient flow
expandi ng outwardly fromsaid nozzle orifice with a
controf ielemeanglefiest apentrakflova costiod ®ard ipvardsibgrertirough and

expandi ng outwardly fromsaid first conical segnent

havingia tdhamesec aize deaxgutlaan tlepdiameaiid siacohdarmhgenaal flapeport
being less than said first angular taper. [C aim 39]

formed 8 sgﬁ@rs?gagywé@ﬁ@r_uni t of claim38 wherein said first
angul ar taper is an included angle of about 45, and

[CIairﬁa?;?l Sg?ﬂgﬁw§leﬂEXW uhgcl &cla eL%‘??Hr ggglc@rding an exit cone

abou et an axi cen Ine o

ozzl e body flow passage. [C,ai m40] The ener.genc e
formed3GEh G ex ANy FSR%NEpe oWt e Horid Tiazle orifice.
_angul arI_Iy set at an angle of about 45 relative to an
[Clalnaxfgi ceeemearaescy yash Heitzekclaim 37 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 39] The emergency wash unit of claim 38 wherein said first angular
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 nozzle body flow
passage.

[Claim 40] The emergency wash unit of claim 33 wherein said swirl vanes are
angularly set at an angle of about 45° relative to an axial centerline of said nozzle

body flow passage.



body fl ow passage.[Claim4 1] The energency wash unit
of claim 33 wherein said m xing chanber conprises a
wo peogt4291xi ng chanmber, and further conprisi ng BCHESNA043007

m xi ng chamnber interposed Between said diffuser disk

and said nozzle orifice. [Caim42] The energency wash

unit of claim33 further conprising a downwardly open

shroud defining a hub having said shower head nounted
[Claimh&t ki n, Tlmetherigeaay viiasmy nidaof cladimos3 sdheredmeatd nhigéng chamber

to permt shroud rotation without axial displacenent
comprisdsad ifiret iRIy ehamber, and further comprising a second mixing

chamber interposed between said diffuser disk and said nozzle orifice.

[Claim 42] The emergency wash unit of claim 33 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.



