WO 2012/ 054647PCT/ US2011/ 056951 FAUCET MOUNTED EYEWASH UNNT D ES CR | PT
| O N BACKGROUND OF THE INVENTION [Para 1] This invention relates generally
to a faucw0 20ust@d eyewash unit of a type adapted for iPostuskéiatsest ont o

t he di scharge end of a standard faucet spout. In use, the eyewash unit is

novabl e quickly and easily, and in a single notion, between a nornal
node with water discharged in a normal manner fromthe faucet spout,
eyewash node wherein a pair of eyewash flushing streans are directed

f aucet
and an

upwardly for flushing contFAd@ENRMOUNIEDREYEWHSEH ENIYes. [ Para 2] Faucet
nount ed eyewash units are generally known in the art. In general, such

units conprise a device adapted for nmounting onto the downstream or

di scharge end of a faucet spout nounted generally over a sink or drain. The

unit is designed for relatively qBiE%ltI@gﬁl['
of relatively gentle upflow streans use
and the |like froma person's eyes. See, e.

| ush or irrigate contam nants

R$QY actuation to produce a pair
o f
g U S Patents 5,170, 518;

4,688, 276; 4,675,924; 4,627, 845; 3,925, 829; “and D250, 594, each of which is

i ncorporated by reference herein. In general, however, such prior units do
not r@d‘\:ﬁ:KQR Wtoﬁa-ﬁfalN\éﬁN-B@Ni ng fromthe faucet spout when the eyewash

streans are not required.

[Para 1] This invention relates generally to a faucet mounted eyewash unit of a

type adapted for installation onto the discharge end of a standard faucet spout. In

use, the eyewash unit is movable quickly and easily, and in a single motion,

between a normal faucet mode with water discharged in a normal manner from the

faucet spout, and an eyewash mode wherein a pair of eyewash flushing streams

are directed upwardly for flushing contaminants from a person’s eyes.

[Para 2] Faucet mounted eyewash units are generally known in the art. In

general, such units comprise a device adapted for mounting onto the downstream

or discharge end of a faucet spout mounted generally over a sink or drain. The

unit is designed for relatively quick and easy actuation to produce a pair of

relatively gentle upflow streams used to flush or irrigate contaminants and the like

from a person’s eyes. See, e.g., U.S. Patents 5,170,518; 4,688,276; 4,675,924,

4,627,845; 3,925,829; and D250,594, each of which is incorporated by reference

herein. In general, however, such prior units do not readily permit normal

dispensing from the faucet spout when the eyewash streams are not required.

[Para 3] The present invention is quickly and easily interchangeable between a

normal faucet mode for normal dispensing of water generally in a downward



[ Para 3] The present invention is quickly and easily interchangeabl e between
a normal faucet node for normal dispensing of water generally in a downward
WO 2012/ O80@412RGI¢4US2011/ 056951 direction through the faotats26posdst and an
eyewash node wherein the pair of upwardly directed eyewash flush flow
streans are provided. SUMVARY OF THE I NVENTION [Para 4] In accordance with
the invention, a faucet nounted eyewash unit is adapted for installation
onto the discharge end of a standard faucet spout. The eyewash unit

conpr idiescteorf thituglothé daudétxgabuty anltean syewata shpowideawti e peinntihtet paig of
substantially uninterrupted water flow therethrough in a normal faucet

node. uhweeMdiratéd @yedfashifiu sly Fis Biredints bse prbideel.y carried by the
first portion and includes a pair of eyewash discharge ports normally

oriented dowmmwardly in the faucet node. This second portion is rotatable
quickly and easily to re-orient the eyewash discharge ports in an upwardly

open ipfd de, and to coupl e these eyewash di scharge
portsgggﬁP“ggQgﬂgfﬂFﬁ§&ﬁ$@ﬂcﬁgmard trajection of a pair of eyewash fl ushing
streags. [ Par a 5& Accordin& tg one preferred formof the invention, the
eyewashainft Imaterieange|Wek thesBrsniiond dpiokdet souriag syWreadIbhis
installation onto the discharge end of a standard faucet spout, of a type

i nst alddegted dor anstiahlatiamdpato the discaegedru of asstandesd gaedetspouicolbeand
hot wat er valves or a conbination thereof operable to select the

t enperedewas hotin ivaiodn pfik esvanir st pertign fikedftaudet faurettspolut sttt peirmictirgy
conventional aerator is renovably carried by the eyewash unit is a position

e SO R ekl O WfE RN e ek aEiSe. 4
second portion of the eyewash unit is rotatably carried by the first portion and
includes a pair of eyewash discharge ports normally oriented downwardly in the
faucet mode. This second portion is rotatable quickly and easily to re-orient the
eyewash discharge ports in an upwardly open position in an eyewash mode, and to
couple these eyewash discharge ports to the water flow for upward trajection of a
pair of eyewash flushing streams.

[Para 5] According to one preferred form of the invention, the eyewash unit
includes a lock assembly adapted for secure thread-on installation onto the
discharge end of a standard faucet spout, of a type installed over a sink and/or
associated drain, and designed with cold and hot water valves or a combination
thereof operable to select the temperature of water flowing through the faucet
spout. In addition, a conventional aerator is removably carried by the eyewash unit

is a position in-line with faucet spout water flow, for discharging the selected

temperature water at a selected flow rate from the faucet spout.



WO 2012/ 054647PCT/ US2011/ 056951 [Para 6] In the normal faucet node, the
eyewash di scharge ports are oriented dowmwardly, for self-draining of any
wat er corweizoedssdaerein. Water is di spensed general |y i RCI/Usovmnag9d1
direction and in a normal manner via the faucet spout and associ ated
aerator. However, in an eyewash energency, the second portion of the
eyewash unit is rotated quickly and easily to re-orient the eyewash

di scharge ports in an upwardly open position, with an internal rotary val ve
sl eevdPaup] i ngthdrasemay dancdt oiczlehahgeyearash dischhegd poctt avevpeientédw i n a
single notion for upward di scharge of a pair of eyewash flushing streans.

I n thelgwehardgd féosanf-dReAmEBe WAy watlaisdtrtgirdd etdrRimr qVaies 8 aligeensed
upwardly and diverge from each other substantially in opposite directions

for insidesput,fl 4sh : her.son: j i it
| i ¢ SRRy dn o HER B e IBT AR At At REr YR PG Fadber Shodtand
perm tting. continued dogwnward di scharge of excess er_flow through the

P aucecsspoted askatery) SERRED ALK rAB R p FRETET L b Eee et pp e ar e,
preventing hot water flow above a selected tenperature |evel to the eyewash
di sch@ﬂ@@%@bﬂﬂ@'ﬁ I$ fORAtE A i aas e e 1R e %\tﬁmsﬁ%éés%aéaet e
such as that available fromKerox Ltd. of Budapest, Hungary, under, e.g.,
nmodel in@n wawardiphopen pasitienawidnanrintryeal soteyivahed steevexgaunlingthesponse
to water tenperature for substantially blocking water flow through the

rot ar yeyealast disehurgd poritreteeaviisiicaronhter fidwrintadhsingle enotienp@raipward
exceeds a predetermned limt, such as about 100 F. In this bl ocked node, a

bl eed ot igarqar LG thadr 8P WIEWABAMEH NG sth &8N0t @AM th VBt efe el BRI PRIl s a
smal | water "bleed flow that 1s insufficient to produce the desired eyewash

£1 ushi _ : > . _ VO

2012] SORME s B Desth b amdeare, Al fRecd 8L VBN REFL R ros BahEAER IS e
t fl t dth h th h. ts wh h t t t

fal 1 s stpandaliinoane SeATERGARE A BTHBC LT el oW 0! 4 PSEran 3 CYesheh

features and advantages of the present invention will beconme nore apparent

f r om tfhaw frestristondn dgemlbbmﬂé&&he gyevshdikeshing giseqmscio amredeternmaed

acconpanyi ng drawi ngs which illustrate, by way of exanple, the principles
of thdlowvatd,itbere BRpEFMDESCRICBNLION eOFd TWEVWRRAW isidSafdaob eSkahe water flow
acconpanying drawings illustrate the invention. In such

through the faucet spout.

[Para 7] The eyewash unit further includes a thermostat for preventing hot water
flow above a selected temperature level to the eyewash discharge ports. In a
preferred form, the thermostat comprises a cartridge such as that available from
Kerox Ltd. of Budapest, Hungary, under, e.g., model no. WM-5. This thermostat
cartridge is designed to expand in response to water temperature for substantially
blocking water flow through the rotary valve sleeve to the eyewash ports, when the
water temperature exceeds a predetermined limit, such as about 100° F. In this
blocked mode, a bleed hole through a downstream end of the rotary valve sleeve
permits a small water bleed flow that is insufficient to produce the desired

eyewash flushing streams, but is sufficient to permit water to flow through the



drawings: [Para 10]FIGURE 1 is a perspective view show ng the faucet

nmount ed eyewash unit of the present invention in an eyewash node; [Para 1
1] FI GURE woi28122084@%pl oded perspective view of the faucerCrusatieds@yewash
unit of FIG 1; [Para 1 2]FIGJRE 3 is a perspective view correspondi ng
generally with FIG 1, but shown in vertical section to illustrate internal
construction details thereof; [Para 1 3]FIGURE 4 is a front el evati onal

vi ew showi ng the eyewash unit nounted onto the discharge end of a faucet
spout vadvelslmeiveraret therebynopramaptly audseockdtie; water flow to and through the

eyewash ports when the water temperature falls to a temperature less than the
predetermined limit.

[Para 8] 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 9] The accompanying drawings illustrate the invention. In such
drawings:

[Para 10] FIGURE 1 is a perspective view showing the faucet mounted eyewash
unit of the present invention in an eyewash mode;

[Para 11] FIGURE 2 is an exploded perspective view of the faucet mounted
eyewash unit of FIG. 1;

[Para 12] FIGURE 3 is a perspective view corresponding generally with FIG. 1,
but shown in vertical section to illustrate internal construction details thereof;
[Para 13] FIGURE 4 is a front elevational view showing the eyewash unit
mounted onto the discharge end of a faucet spout, and oriented in a normal faucet
mode;

[Para 14] FIGURE 5 is a vertical sectional view similar to FIG. 3, but showing the

eyewash unit in the normal faucet mode;



[Para 1 4]FIGURE 5 is a vertical sectional viewsimlar to FIG 3, but
showi ng the eyewash unit in the normal faucet node; WO
2012/ 054 6X0RQR/03%2011/ 056951 [Para 1 5] FIGURE 6 is a freoct/usb@vasdssnal vi ew
simlar to FIG 4, but depicting rotary displacenent of a portion of the
eyewash unit between the normal faucet node and the eyewash node; [Para
16]FIGURE 7 is a front elevational viewsimlar to FIGS. 4 and 6, but
showi ng the eyewash unit in the eyewash node;

[Para 15] FIGURE 6 is a front elevational view similar to FIG. 4, but depicting

rotary displacement of a portion of the eyewash unit between the normal faucet
mode and the eyewash mode;

[Para 16] FIGURE 7 is a front elevational view similar to FIGS. 4 and 6, but
showing the eyewash unit in the eyewash mode;

[Para 17] FIGURE 8 is a vertical sectional view similar to FIG. 2, showing the
eyewash unit in the eyewash mode;

[Para 18] FIGURE 9 is a transverse vertical sectional view taken generally on the
line 9-9 of FIG. 8;

[Para 19] FIGURE 10 is an enlarged portion of the transverse vertical sectional
view of FIG. 9, generally corresponding with the encircled region 10; and

[Para 20] FIGURE 11 is a transverse vertical sectional view taken generally on the

line 11-11 of FIG. 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Para 21] As shown in the exemplary drawings, a faucet mounted eyewash unit
referred to generally in the accompanying drawings by the reference numeral 10 is
adapted for mounting onto the discharge end 12 of a conventional faucet spout
14. The eyewash unit 10 is movable quickly and easily, and in a single motion,
between a normal faucet mode orientation shown in FIGURE 4 for normal
downward discharge of a faucet water stream 16 through a conventional aerator
18 or the like, and an eyewash mode orientation shown in FIG. 7 wherein a pair of

eyewash ports 20 are coupled with the faucet flow for upward discharge of a pair



[Para 17]FIGURE 8 is a vertical sectional viewsimlar to FIG 2, show ng
the eyewash unit in the eyewash node; [Para 1 8]FIGURE 9 is a transverse
verti cal wecbiznsad47vi ew t aken generally on the |ine 9-9Pofi/USk@G1/08¢95] Par a
19] FIGURE 10 is an enlarged portion of the transverse vertical sectional
view of FIG 9, generally corresponding wwth the encircled region 10; and
[Para 20] FIGURE 11 is a transverse vertical sectional view taken generally
on the line 11-11 of FIG 8.

of relatively gentle eyewash flush or irrigation flow streams 22. In the most

preferred form of the invention as shown in the accompanying drawings, the
eyewash flush flow streams diverge generally in opposite directions to flush
contaminants from a person’s eyes in an inside-out direction, substantially without
flushing such contaminants into and/or through the person’s tear ducts and/or
the sinus cavities.

[Para 22] In general terms, the faucet mounted eyewash unit 10 of the present
invention comprises a unit housing defined by a first or fixed portion 24 adapted
for secure mounting onto the discharge end 12 of the faucet spout 14, and a
second or movable portion 26 which is quickly and easily rotated (as shown best in
FIG. 6) in either direction between the faucet mode position (FIG. 4) and the
eyewash mode position (FIG. 7). In the normal faucet mode position (FIG. 4), the
eyewash ports 20 are oriented on the second portion 26 of the unit housing to
open and drain downwardly, thereby preventing unwanted water accumulation
therein and related generation of mold and the like. By contrast, however, in the
eyewash mode position (FIG. 7), the eyewash ports 20 are rotated to open in an
upward direction to produce the upwardly directed eyewash streams 22. In this
regard, upon rotation of the second portion 26 of the unit housing to the eyewash
mode position, relative to the first portion of the unit housing, an internally
mounted rotary valve sleeve 28 (FIG. 2) is rotated with the second portion 26 for
coupling a portion of the faucet water flow to the eyewash ports 22. Importantly,
this rotary valve 28 is associated with a thermostat cartridge 30 which limits the

temperature of water coupled to the eyewash ports 22.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ Para 21] As shown in the
exenpl ary drawi ngs, a faucet nounted eyewash unit referred to generally in
t he accommeanyixgs@drawi ngs by the reference nuneral 10 i PCRABPLIedSEIST
nounting onto the discharge end 12 of a conventional faucet spout 14. The
eyewash unit 10 is novable quickly and easily, and in a single notion,

bet ween a normal faucet node orientation shown in FIGURE 4 for normnal
downward di scharge of a faucet water stream 16 t hrough a conventi onal

aer at JPareB28} t HeGBi ke3 andi 7aB iystvasd the dyewrasbny aiti ldhirs bloeveyewabhGnode
wherein a pair of eyewash ports 20 are coupled with the faucet flow for
upvar ritralidrositdl e pairiof YRWZILBBICATREEIIFGIAHBENREdA rection sty
gentl e eyewash flush or irrigation tlow streans 22. In the nost preferred
form t i i { : in r eV sh

1 ush MPSacorA ZLBIERoTIBHT B HHE (RREPOREG."EIC SHRATs (I ENRLR
contanjn s. froma person'.s.eves, i an_i.nside-out diregtion. substantially
wt ¢ houtrE 1 0ci sEPloQeRf tea iy siificfite’ thed Yariils SBdo nlnt Her8RE, con s v ear
ducts and/Qr_the sinus cavities. [Para 22]1n general_terns, the faucet
mount éaréygﬂlhsh Amshows '8fF|ﬁﬁe2’6h%sfzrr§tt et PORTIEBNT ¢ dbe £yeNYas B0 1
defined by a first or fixed portion 24 adapted for secure nounting onto the
di schangkldesdotRing means 3dder septad amd,laneldanguabin@ ontartheidischasgeiend 26
which is quickly and easily rotated (as shown best in FIG 6) in either

di r ectlipof bkt feevet Sysolivlidetinnthde regsid, i ovalie! fhugdld 4 avdds e @yewasseabde
position (FIG 7). In the normal faucet node position (FIG 4), the eyewash

POrts RAnHet 40 isaehed R A-eng AN IS WHIEH 28 cafriéd At YRk lugIRISERY drarPPen
and drain downwardly, thereby preventing unwanted water accunul ation

t her ei relate i q i ; ; .ast.__h er,
-t naRR Pt d SereRs)1 9 Rufiad PR Bligr S8Gld ASsistY LSBT aaHEY !
open in an u d directjon . to prpd t he upwardl y directe ewa
P r oarfduds: At cing ol 8 B PIRG 56, 4 Byrtheans of clhimabra! (o8 36 ofhe
unit housing to the eyewash node position, relative to the first portion of
t he urthg intréaer)ringn3 8rangagingythepiaal saembesr40 valreaisl sddanember 49 2) is
rotated with the second portion 26 for coupling a portion of the faucet
wat er dgaimstt » shbet eyemashyprojectd®y flamger 4 2r@tithe upper eod afytheatolar2®6i A
associated with a thernostat cartridge 30 which limts the tenperature of
wat er flead@dehavidife ey \uAgh bRoshgapped axially between the internal ring flange
39 and the discharge end 12 of the faucet spout 14.
[Para 25] The faucet interface ring 38 is internally threaded, as indicated by
reference numeral 46, for appropriate thread-on engagement with the discharge
end 12 of the faucet spout 14. A mating locknut 48 is mounted in turn over the
interface ring 38 and includes internal threads 50 for thread-on engagement with
external threads 52 on a short upstanding boss 53 on the first or fixed portion 24
of the unit housing to sealingly lock the eyewash unit 10 onto the discharge end
12 of the faucet spout 14 and holds the assemblies in place. In this regard, the

internal threads 46 on the faucet interface ring 38 are selected for appropriate and

suitable engagement with mating threads (not shown) on the faucet spout



WD 2012/ 054647PCT/ US2011/ 056951 [Para 23]FIGS. 1-3 and 7-8 illustrate the
eyewash unit 10 in the eyewash node orientation with the pair of eyewash
ports 20 wpeniazng4d4m an upward direction fromthe secondpCratSatialobe@sporti on
26 of the unit housing. FIG 2 shows the eyewash unit 10 in exploded form
to include the various conponents thereof. [Para 24] As showmn in FIG 2, the
first or fixed portion 24 of the eyewash unit 10 includes | ocking neans 32
for sealed and | ocked nmounting onto the discharge end 12 of the faucet
spout digchdnget énd 1r2egRecsores skilled ipltlng &4 vhidll Ik ogmi 2¢y anldaap gireadiateethiagr 40
such as an O-ring or the |like which is carried at the upper end of an

upwar clteraative antk rigerialglsy3 8 Wavively idefibreaft! dgsroifritads sl gireads 46al i ng
agai nst a faucet interface ring 38 on the collar 36, as by nmeans of an

ag: ring 38 on 36, t
ot a1 AELo QT PR BY G oo RRY HBe Had YBP R B AU Pho e AT hatde! D
f gh | 6. filt hey . ,4 b t
e al (9 b 2udt oS e T cheidrt Wil 2168 St ek RIS LG e

f 14. 25] The f [ f [ 38 15, i | I
L o8l DRANOAISSLOBE0 By VP FBALE Hektre a1 2o Mgpialbt Far Se6edad. on

engagenent with the discharge end 12 of the faucet spout 14. A mating
| ocknuotagonal erentatibn,nwithrtheotxempharyi ditasyingses hawig gasaurding of uhes
internal threads 50 for thread-on engagenent with external threads 52 on a

short eyesiaahdinig Pss exBemdt foheafdlySronr tHd fattepaygduan 24 of the unit
housing to sealingly | ock the eyewash unit 10 onto the discharge end 12 of

the fapg@i 28POUtTHIAr Gady NalviSsleBoe 355 RTRbHARIY TePAiRe8 witRir bhé fir808F dixelde
internal threads 46 on the faucet interface ring 38 are selected for

appr Oﬁj’dr?ito%t 3R Bt AR h SNIRGCIRA LS WAL & POWEPSEGAR A E oTRENVaI08 the

faucet” spou

plug 34, as by means of a threaded screw 54 fitted through an open port 56 in the
first portion 24 and threaded into a rear end of the rotary valve 28 at a threaded
port 58. A washer 60, such as a Teflon washer or the like, is provided between the
head of the screw 54 and the exterior of the first portion 26 to accommodate
smooth valve sleeve rotation with respect thereto, as will be described herein in
more detail. A circumferential channel 62 (shown best in FIG. 3) is formed in the
rotary valve sleeve 28 to permit water downflow through the spout locking means
32 and further through a port 64 in the valve plug 34, through the channel 62 and
downwardly through a discharge port 66 formed in the lower segment 55 of the
valve plug 34. The aerator 18 is removably threaded into a shallow, internally
threaded boss 68 formed in the underside of the first or fixed portion 24 of the
unit housing for downflow of the faucet water stream 16 (FIG. 4) into an underlying

sink (not shown) and/or drain (also not shown).



WD 2012/ 054647PCT/ US2011/ 056951 di scharge end 12. Persons skilled in the
art will recognize and appreciate that alternative interface rings 38

havi ng diwbepents4@ppr opri at e-si zed t hreads 46 thereon ne¢ThsS2m38869accor di ng
to the thread type and size at the spout discharge end 12. Persons skilled
in the art will also understand that the eyewash unit 10 can be nounted
onto a faucet spout discharge end 12 in virtually any desired rotational
orientation, with the exenplary draw ngs show ng nounting of the eyewash
unit IBatan2@kt e dGf 6rsteowds yhé rotanyhalVagtegvespdun .thp Feoran 26falicet noode y

val ve sleeve 28 is normally retained within the first or fixed portion 24

of therignthtid@usimehis JusiabAOthe Hﬂt'a’rga/a|l\_¢él\€ree$'@92®fptroﬁﬁ:t@ﬂatfehglIvﬂd/rﬂ thleug
34, as by neans of a threaded screw 54 fitted through an open port 56 in

the idiaihrRPil (i} of PA%aldiampdeRel BbRe 20" RNt Be HiRd BbAdn Yl Yn P8 at

a threaded port suc n washer or the like, 1s

provi ded between head of the s w 54 and, the exterior of the figst
Dot | dfteana it israRboBrnd et YErTedater bt RraRb alffian 28'of
theretﬁ, as wll be descrihed herein in, m)r% detail. A ci r_currfgrenti al
channdhedinit SeusinGe Y ithin Higsespndspedicrdi of theupbi BeyYsiigh faeJPEYe 28
to permt water downflow through the spout | ocking neans 32 and furt her

t hr ougflahee pleeveeZB inconpleghtathplsagodd pariicsugh tohecasammdatexcatble
downwardly through a di scharge port 66 formed in the | ower segnent 55 of

t he valiyglagkdterdcherbef betaton th8 fasceéemouddbhpdtdyesattdmodeopasitlond, avith
internally threaded boss 68 forned in the underside of the first or fixed

por L1 afiebuly dloe Wlkdyd QBSIGUBIIRY aGRIRIOIDYr the KASCAANERIr foIotD iid eam 10

(F into an underlying sin not shown) and/or drain (also not shown).

V0 2012/ RARHI TSN 156951 L A A2T b R iF (ARYRALS AR Yollof?

sl eev e nor auce

[Para 28] More particularly, the rotary valve sleeve 28 comprises an elongated
and generally tubular component having a forward end defined by multiple axially
spaced circumferential grooves 74. One of these grooves 74 is positioned within
the bore 70 of the first or fixed portion 24 of the unit housing, and carries an
annular seal member 76 such as a resilient O-ring or the like for preventing
leakage therebetween. A second one of these grooves 74 is disposed within the
bore 72 of the movable second portion 26 of the unit housing and carries a second
annular seal member 78 such as a resilient O-ring or the like for preventing
leakage therebetween. A shallow recess 80 near this second seal member 78
receives the tip of a set screw 82 or the like fastened into and partially through the
wall of the second portion 26 of the housing unit to retain the rotary valve sleeve
28 relative to the second portion 26.

[Para 29] In the normal faucet mode orientation of the rotary valve sleeve 28,

water flow from the faucet (through the locking means 32) is free to flow further



orientation. In this position, the rotary val ve sl eeve 28 projects
|aterally fromthe channel 62 through a laterally open bore 70 forned in

t he fi xedwpantsme424, and into an aligned |aterally opemCharseo1i®sdssr med in
t he novabl e second portion 26 of the unit housing. Wthin this second
portion 26 of the unit housing, the rotary valve sleeve 28 is coupled to
the second portion 26 to acconmpdat e rotatabl e displacenent thereof between
the faucet node and eyewash node positions, with the rotary val ve sl eeve 28
coupl ithgoagbdheiaperothaheef Ghakafinved by thieowtaoy vakesleaasB8pands 20 when
the second portion 26 is in the eyewash node position. [Para 28] Mre

par ti cldvawirdliyndroayhrthevad raeos il 8efer st ne@nddisc harge(FlEl anga@lleddrd when
general ly tubular conmponent having a forward end defined by multiple

axi al | e { i I A Eh-@ﬁ e Vimy
posi titﬁﬁe \?’\nﬁéﬂhlﬁ%ﬁtﬁ: e2§o§QE@%hggsm%®iltr I;‘s,tro(?rﬁﬁ'efc?ég Ipogg?gﬂqga%o% Emez uni t
housi ng, and caryries .an anpnul ar. s nber 76 su s a residient. O-rin

or 't he Ve 55, BGeRbrmerPuungat: b lsL Baft 8 Blakd Bhind folarg oV
groove? 74 |s disposed vvithir t he bore 7% of the nmvabl e second portion 26
of theleRia 2Rctisd RGSHIRN axtallveadiacgBt spdharmiandie] Seaperpifiseroms Qfifie as a
resilient O-ring or the |ike for preventing | eakage therebetween. A shall ow
r ecessvaeritaw torerdesadoore &3 dbrmechisr thesintecioinafstheheotarypvalvessleeve 28 ew
82 or the like fastened into and partially through the wall of the second

porti dor Zevwhstviidl bedwisagbedito the epéwash ety 20ar X seal eermbee\85 28ch as
relative to the second portion 26. [Para 29]1n the nornmal faucet node

ori entpf err‘in(q sédleor Helike \{é"gféyﬁe%ﬁf’c?r %Iah\@t@ﬁgéégiﬁ‘edrfﬁ%v&é}esé%%% 55

(through the ™ ocking neans 3 is free to flow fur

2012/ 7 056951 t hrough the open channel 62 defined by the
r ot ar%ﬁgév\?qgégggg and downwardly through the aerator 18 for nornal

(<7 onbRes Ol ©iNkissSoRc Al sl el Sy asktsin 0o 1ted R dReTRtEYG

7, an inlet port 84 formed in the rotary valve sleeve 28 at a posjtion

axi al Malvgipleewat2§ andhe nshigmsdin epeRdian 1@ pesrit gnobrerugied watesdlaw tent er
a bore 73 formed in the interior of the rotary valve sleeve 28 for flow as
wi || lbedsmevashedotts 2ewbgavthehwptart en2feraduseid atrentbelo®t puedie@sneaned
O-ring seal or the like is provided for seal ably engaging the | ower segnent

55 of thheshdbyesubhs &oul Pe0aF30idResesNEEhé veRkl Yenigteater élcdedls the

cartridge 30 is fitted into the rotary
predetermined threshold, the thermostat cartridge 30 functions to prevent or
obstruct sufficient water flow to the eyewash ports 20 to preclude generation of
the upwardly projected eyewash flush flow streams 22 shown in FIG. 7. Instead,
the thermostat cartridge permits a smaller bleed flow to and through the eyewash
ports 20 so that cooler water, when and if available (as by adjusting the cold and
hot water faucets 88 and 89 shown in FIGS. 4 and 6-7) and their associated hot
and cold water flows, is promptly supplied to the eyewash ports 20 to re-generate
the desired eyewash flush flow streams 22.

[Para 31] In a preferred form, the thermostat cartridge 30 comprises a so-called

wax motor element available from Kerox Ltd. of Budapest, Hungary, under the
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val ve sl eeve 28 and functions in operation to permt unobstructed water
flowto the eyewash ports 20, when the water tenperature is at or below a
pr edet er woeditds@shol d, such as about 100 F. However, PCTIUSOMAS@S1
tenperature exceeds the predeterm ned threshold, the thernostat cartridge
30 functions to prevent or obstruct sufficient water flow to the eyewash
ports 20 to preclude generation of the upwardly projected eyewash fl ush
flow streans 22 shown in FIG 7. Instead, the thernostat cartridge permts
a snalexem plaggabdtelwnooWanid5t Humingtherneo stpewasttidoe 86 @énerallyhaimpoiskern
water, when and if available (as by adjusting the cold and hot water

f aucetext8fh b pPst rsdudiig idefirikg-arfaRizd rd’0agrtédevithmsa @oicRe €9 1 hfdlrnpetdl

cold water flows, is pronptly supplied to the eyewash ports 20 to

or of orer oty (T e Fu Tl b e SARAEL B3 And e adRNT ST, ot on

el ene avahhabl e from Kenox .Lt.d..  of Budapest,-tungar ungder the. \

2012 R BeT s T ELE M s BB & 3 TR eeE s of b e
cartridge 30_generally canprises an external pper casjing defining an

axi al YGRA Rsefaiableat igast hinwatilkdadsting ribsd3 iF Knel O rRroYiing dpesab 28
adj acent the channel 62, and a radially enlarged flange 92 carried

coaxi @nd/swifidient radiakcleavanooite pr3miThxiallwates fhavdrgd the Inleepovi 84
preferably at least 3 inwardly radiating ribs 93 (FIG 10) for providing

nor malaranddstifef iharands taadaairidyeed0ance discheyea dndixe edivediveithiin amwdpedm t he
inlet port 84 around the thernostat cartridge 30 to a di scharge end

recei e Y rinG8tafREp- SRS RShatIGEaR -39, (1H19WA PS4 haisth- ke wah 3) -
This cap 94 has an end wall 95 with a small bleed hole 96 forned therein at

an axig WP L0 LR e B¢ tAMMLETHLIANAL ARDEN L AERLERE M Ay oon

housi 1§ un por ressi on spri erng axially
i nterposed between t end |1, 95 of the cap 94 .and the ow. restrictor
07 TR BT DA e At EnEaREPPOaUSIBo RIhARSiE: 23 Mt s5idlhg
t hrough a diffuser plate 100, and further to a discharge port nenmber 101
def i niGAgNPFRS SpRI 5 PoM ) 8Vieingputiady doterposed dwtneenothe aad (wadk 9i5sobths caed
for quick and easy installation of the discharge port nenber 101 onto the
secon®sandithg flowtregonitiosr026 A flBar paB2PPHeadstdownstreant frent abiseflond ad
thernostat cartridge 30 (not shown in
restrictor 97 to and through a diffuser plate 100, and further to a discharge port
member 101 defining the pair of eyewash ports 20. A screw 102 or the like is
provided for quick and easy installation of the discharge port member 101 onto
the second housing unit portion 26.
[Para 32] The interior of the copper clad thermostat cartridge 30 (not shown in
the accompanying drawings) is filled with a mixture of copper particles and wax,
with the specific mixture ratio selecting the specific predetermined maximum
temperature of thermostat response. In this regard, the thermostat cartridge
expands axially in response to increasing temperature of the water flowing

thereover, until a downstream end of the thermostat cartridge 30 contained within

the cap 94 compresses the spring 98 sufficiently for cap contact with an upstream
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t he acconpanying drawings) is filled with a m xture of copper particles and
wax, wWith the specific mxture ratio selecting the specific predeterm ned
maxi num twoperztsuse of thernostat response. In this reg&causkiig/osdsér nost at
cartridge expands axially in response to increasing tenperature of the
water flow ng thereover, until a downstreamend of the thernostat cartridge
30 contained within the cap 94 conpresses the spring 98 sufficiently for
cap contact with an upstream WD 2012/ 054647PCT/ US2011/ 056951 si de or

upst r esidte forap sifedmefatk af thestlowctestrietor Yhe When shisapag+fbowrrestnictoror
contact occurs, further water flow through the flow restrictor 97 to the
eyevasid rRect écéiprsl $urther estet 91dvineh Fd igh @he iy e erittBplog Abthoeyedakh t he
cap end wall 95. Such water flow is, as previously described, insufficient

to pr ?Bt‘f?gbh% Iﬂﬁ Or qtl?é(’:"gfzfé' I MObRAd H%Ié bB%rHéH"lﬁtﬁ@%gF érd (/\Et'IIG957)

but i cient reaction to water tenperature adfustnent as by
nmeans a st the cold. an et val ves FLCS,, 4 and
o 7y Yo ONalSi I % e B ekisiRiy ORbcBR %‘a‘f'ﬂmtatg Gty HERTEow
operation, the thernos C 94 is axj.all act ed omthe flow
restri%"@“ﬁ‘? prPt?C;Sln!}QﬁLPSH ﬁgWg%Fe%!Hﬁe?rz £l 7 %thﬁ BHE! %ﬁf‘%?@%ﬁutﬁkthe cap
94 due to the inwardly radi atlngI spacer ribs 93 fornmed wwthin the bore 73
of thaeaclion tolwater REIPAtatyre adgestmenteas byoneass lofadjestingltheogoldrand

aperture size of the flow restrictor washer 97 but is sufficient to produce

t he upmrwhterfaoicetrveldes)88ye8h (FIASs M hhdve-sT)realmvet2tHeFvgte rijfempbeatbaé ance
of the faucet water flowis free to pass through the channel 62 and aerator

18 fon f IeGhg USRS flu 9|ﬁ"¥|d% %fp%rréﬁgnf PhéNthé RSt R A9k ik GhAAIIY 7

accomm at es a water fl'ow of about 0.9 gallons per minute (gpn), whereas

the agealore 44 ARCHIRA! r%%tﬁ%t’é@rt@f i ptvrm 2950 Qu Iy g hel e

eyewas e oritentati on Iral auc spout ar ge on t he

desp! X tBRE L e et Opraneye e nmridi adiRa nater 5155 B3 ReMesL MR rode

orientati on J(;jPara 34] The second or_novabl e porti on 26 of the unit housing
i s quitbrIBorgnd3 eddheywalve stegvee? 8s Mhisvrigarnivates flevystiniadtamy dut tha
faucet node position (FIG 4) and the eyewash node position (FIG 7). This
nmovenaperte® siablof gheoeedesitriceor washer 97 but is sufficient to produce the

upwardly projected eyewash flush flow streams 22 (FIG. 7). The balance of the
faucet water flow is free to pass through the channel 62 and aerator 18 for normal
faucet usage. In one preferred form, the flow restrictor 97 accommodates a water
flow of about 0.9 gallons per minute (gpm), whereas the aerator 18 accommodates
a water flow of about 0.5 gpm. Thus, in the eyewash mode orientation, with a
potential faucet spout discharge on the order of about 1.5 gpm or greater, faucet
use may continue uninterrupted despite generation of the eyewash flush flow
streams 22 in the eyewash mode orientation.

[Para 34] The second or movable portion 26 of the unit housing is quickly and
easily rotatable as viewed in FIG. 6 between the normal faucet mode position (FIG.

4) and the eyewash mode position (FIG. 7). This movement desirably proceeds in a

12



WO 2012/ 054647PCT/ US2011/ 056951 single notion, and may occur while there is
downward water flow through the faucet aerator 18. Inportantly, as shown in
FIG 7, swohlotomesdr d faucet aerator flow is not redireeCeseosilionddst r upt ed.
A detent assenbly 104 (FIGS. 2 and 11) including a set screw 106 and a
spring 108 for normally urging a detent pin 110 for seated reception into
either one of a pair of recessed detent seats 112 forned in the valve plug
34 is provided for easily detectably tactile feedback to insure quick and
easy hsooglengnadidn, arat atdyoactet while thiese ripdosynward atatenflew threugh) tleend t he
energency eyewash node (FIG 7). [Para 35]A variety of nodifications and

| npr ofgeat geratoAn@. t impbeandlyc els JHBnh ed REerashchiddwevatdfane@sedrator
invention will be apparent to those persons skilled in the art. For

hor RS TRRTRARECteBOr IfRplid. 08 ferSFE ARPBINTO ARSI AR I the
Lo gl el s )DL, g BRI SRR SBEF i 1) vy
PRI S e Y
is: [Caim1] A faucet nounted eyewash unit, conprising:
in the valve plug 34 is provided for easily detectably tactile feedback to insure
quick and easy housing unit rotation between the normal faucet mode (FIG. 4) and
the emergency eyewash mode (FIG. 7).
[Para 35] A variety of modifications and improvements in and to the faucet
mounted eyewash unit of the present invention will be apparent to those persons
skilled in the art. For example, persons skilled in the art will recognize and
appreciate that the thermostat cartridge 30 can be designed for axial expansion to
contact the flow restrictor 97 at virtually any selected predetermined water
temperature. Accordingly, no limitation on the invention is intended by way of the

foregoing description and accompanying drawings, except as set forth in the

appended claims.
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a first portion adapted for attachnent to a faucet spout and including
nmeans for delivering a normal faucet water flow therefrom and a
second powoOi2ore/oseeably carried by said first portion an@#Cirastbudiosggsa pair
of eyewash flow ports, said second portion being novabl e between a nor nal
faucet node position with said first portion delivering a normal faucet
water flow therefrom and an eyewash node position wherein at |east a
portion of the normal faucet water flowis diverted to said pair of eyewash
flow ports to produce a pair Whayésaclaifedhist| ows to flush contani nants
froma person's eyes. [Claim2] The faucet nounted eyewash unit of claim1l
wher ei[Claaind 111 5 faedtthennted 2gaptaet figit, EOMpEEingn to a downstream | ower
end of a faucet spout, and said neans for delivering said normal faucet

water {1 ow dghdves &icirhdaBAidRbr SRUERR ARUE o FhOULCGNANRE I NnER RS Fhans
por o e IS e aBEd Ror bE it (8 Ko GANCAR Int ARIMS Shean

first portion a et spout. alm 3 e faucet nounte

unit @f claim.2 wherein,said second.portioncis rotgtably carried by said
first TBHACTSR g ey bl TRUbet WelkT LBRes framt d0der mode position with
sai d eyewash ports openin ang dr ai Mg downwar dl y, and sciai d eé_ewash nmod
posi tion wid HNd PYHRAIAONBPISCHS ¥ S@ihdirat portiggand including a pair o
2012/ 054647PCT/ US2011/ 056951 [C ai m 4] The faucet nounted eyewash unit of
cl ai meyewasheflowspors eyaigastcqist portes mingrmmedable betveer asaoumpbiaucet
eyewash flush flows to project generally upwardly and to diverge generally
i n oppasdéealitientwithsdid dims epolntioh e livertigamdim dihfauicau eette mblovt ed

eyewash unit of claim1 further conprising a |ock assenbly for thread-on
secur AR fr8Mm, S ahi dywaR¥ gtk pesitrl i wiRieRt aB Rk -a portion of the normal
faucet water flow is diverted to said pair of eyewash flow ports to produce a pair of

eyewash flush flows to flush contaminants from a person’s eyes.

[Claim 2] The faucet mounted eyewash unit of claim 1 wherein said first portion
is adapted for connection to a downstream lower end of a faucet spout, and said
means for delivering said normal faucet water flow delivers said normal faucet

water flow downwardly from said first portion and the faucet spout.

[Claim 3] The faucet mounted eyewash unit of claim 2 wherein said second
portion is rotatably carried by said first portion for movement between said normal
faucet mode position with said eyewash ports opening and draining downwardly,

and said eyewash mode position with said eyewash ports opening upwardly.
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[Claim6] The faucet nounted eyewash unit of claim1 further conprising an
aerator carried by said first portion for passage of said nornal faucet

wat er f | omotzheressds7r ough. [Claim 7] The faucet nounted egewssd1ondsst of
claiml further conprising a rotatable val ve sleeve carried between said
first and second portions, said valve sleeve having a channel forned
therein for passage of said normal faucet water flow therethrough when said
second portion is in said normal faucet node position, said valve sl eeve
furthdClaml ddi Aderfrrcetfrooupted eyeivaghwnie of fdlaiw Sowbar eineyad deeyte wamtt s
when said second portion is in said nornmal faucet node position. [C aim 8]

The f @ures ar@ohicerte@teWRDVidaishidbai! of aydwabiefrish faid tkapisest gererdigs an

inlet port forned therein for permtting water flow to said eyewash ports

when ' j i S i b

2012/ S TRERT OO B Be By e, R TREE PRI RS uni ¢ o
claim8 further including a flow restrictor disposed between said inlet
port and said eyewash ports for limting eyewash port water flow when said

secon ortign i,§ ip said eyewash node position. [Claim1l 0] The faucet
mount wamih The fausetanglinfe newash Lé"HF@ffCII%'\WL Tetrihes epmaATising auack
flow to said eyewash ports to about 0.9 gallons per mnute, when said
seconadspenblygfor shrea rdsegmhnhoﬂeahgﬁrsﬁ poarti¢rctaisaid fajicathepdutucet
nount ed eyewash unit of claim8 further including a thernostat disposed

between said inlet port and said eyewash ports for preventing water flow to
sai d eyewash ports at a tenperature above a preselected |imt, when said

seconngghtni 81 iThd faf@tdnBYAYES ByERAShAAS of Vlainh ¢ Rirthdr dmPikihguaet
mount ed eyewash unit of claim 11l wherein said preselected limt 1s about
100 F.zerator carried by said first portion for passage of said normal faucet water flow

therethrough.

[Claim 7] The faucet mounted eyewash unit of claim 1 further comprising a
rotatable valve sleeve carried between said first and second portions, said valve
sleeve having a channel formed therein for passage of said normal faucet water
flow therethrough when said second portion is in said normal faucet mode
position, said valve sleeve further including means for preventing water flow to
said eyewash ports when said second portion is in said normal faucet mode

position.
[Claim 8] The faucet mounted eyewash unit of claim 7 wherein said valve sleeve

has an inlet port formed therein for permitting water flow to said eyewash ports

when said second portion is in said eyewash mode position.

15



[Claim1 3] The faucet nounted eyewash unit of claim21 further including
detent means for tactile indication of said normal faucet node and said
eyewash rwoeopdasidsrons of said second portion. WO PCT/US2011/056951
2012/ 054647PCT/ US2011/ 056951 [Claim 1 4] A faucet nounted eyewash unit,
conpri si ng: a first portion adapted for attachnent to a downstream
| ower end of a faucet spout and including neans for delivering a nornal
faucet water flow therefromin a dowward direction; and a second
porti d&labmaBiblThetaudeddnbynsed dyéivash yrit oif ahaiam@ furtherdindu dingaa rflaf
eyewash flow ports; said second portion being novabl e between a nor nal

f aucetrestrft@op @it hosed WetWesaisdid ifikt pguret ainens sldl dyesvadro partzofordimitatg et
water flow therefromand with said eyewash ports opening and draining
gener j r [ [ h; (ﬁ%,@, ' rein
sai d %'ﬁﬁ/dg? @@%ﬁgﬁ@fﬁﬂ%‘&v%ﬂ?@ 3@g§?g t‘g%%\t"\@%o'é‘gﬁgge er aﬁ@ﬂ}%n upwar d
direction.and at |east a portion of the normal faucet water flowis

di ver Y85 ai d pair of eyewash flow ports to produce a pair of eyewash
flush flows to flush contam nants froma person's eyes. [Caim1l 5] The
faucet nounted eyewash unit of claim 14 wherein said eyewash ports are
oriented to provide said pair of eyewash flush flows to project generally
upwar dGlaamd 10d The/taugetgeaunted pyewasppuosit of diaine & wbeseinr saiddéan ot her .
[Claim1l 6] The faucet nounted eyewash unit of claim 15 further conprising
a rot aestrlicoy dinvies Warey ¢laato isadd kgewash paitd toidisduta®d galtonsl peormimite,
sai d val ve sl eeve having a channel forned therein for passage of said

nor mely héwggld YeE&hd fddttionnirint dHiqugwihienmuidpssirri! portion is in said
normal faucet node
[Claim 11]The faucet mounted eyewash unit of claim 8 further including a
thermostat disposed between said inlet port and said eyewash ports for preventing
water flow to said eyewash ports at a temperature above a preselected limit, when

said second portion is in said eyewash mode position.

[Claim 12] The faucet mounted eyewash unit of claim 11 wherein said

preselected limit is about 100° F.
[Claim 13] The faucet mounted eyewash unit of claim 1 further including detent

means for tactile indication of said normal faucet mode and said eyewash mode

positions of said second portion.
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position, said valve sleeve further including nmeans for preventing water
flow to WO 2012/ 054647PCT/ US2011/ 056951 sai d eyewash ports when said second
portion iwoizn12¢@i@7nor mal faucet node position, said valPce/tsb@ewssosurt her
having an inlet port formed therein for permtting water flowto said
eyewash ports when said second portion is in said eyewash node position.
[Cdaim1 7] The faucet nounted eyewash unit of claim16 further including a
flow restrictor disposed between said inlet port and said eyewash ports for
li miti[@daayebdd paucetwabentéd @yewash sritdceegoigingortion is in said
eyewash node position. [Claim1l 8] The faucet nounted eyewash unit of claim

16 further 3 fiedtyshmibreatinpted sdRhttdchARERt DL deRANs t8eAM loWetemdof aafidiceai d
eyewash ports for preventing water flow to said eyewash ports at a

: ! . _ s at a
ey omaSh bR By RRr PTG oo veno P A R AR T, et v P4l

14 furgher ineludi ng detent nmeans for tactically indicating said nornal
faucet&%@l\é{a (i(ﬁilfrseaﬁt%nefﬂfé;sh node positions of said second portion.

a second portion rotatably carried by said first portion and including a pair
of eyewash flow ports; said second portion being movable between a normal
faucet mode position with said first portion delivering a normal faucet water flow
therefrom and with said eyewash ports opening and draining generally in a
downward direction, and an eyewash mode position wherein said pair of eyewash
flow ports are oriented to open generally in an upward direction and at least a
portion of the normal faucet water flow is diverted to said pair of eyewash flow
ports to produce a pair of eyewash flush flows to flush contaminants from a

person’s eyes.

[Claim 15] The faucet mounted eyewash unit of claim 14 wherein said eyewash
ports are oriented to provide said pair of eyewash flush flows to project generally

upwardly and to diverge generally in opposite directions from each other.

[Claim 16] The faucet mounted eyewash unit of claim 15 further comprising a
rotatable valve sleeve carried between said first and second portions, said valve
sleeve having a channel formed therein for passage of said normal faucet water
flow therethrough when said second portion is in said normal faucet mode

position, said valve sleeve further including means for preventing water flow to
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said eyewash ports when said second portion is in said normal faucet mode
position, said valve sleeve further having an inlet port formed therein for
permitting water flow to said eyewash ports when said second portion is in said

eyewash mode position.

[Claim 17]The faucet mounted eyewash unit of claim 16 further including a flow
restrictor disposed between said inlet port and said eyewash ports for limiting
eyewash port water flow when said second portion is in said eyewash mode

position.

[Claim 18] The faucet mounted eyewash unit of claim 16 further including a
thermostat disposed between said inlet port and said eyewash ports for preventing
water flow to said eyewash ports at a temperature above a preselected limit, when

said second portion is in said eyewash mode position.

[Claim 19] The faucet mounted eyewash unit of claim 14 further including detent

means for tactically indicating said normal faucet mode and said eyewash mode

positions of said second portion.
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