val ves as may be used for controlling the volunme and proport
OM/through hot and .cold water faucets. 5 ..~ Proportioning, val ves
for governing the volune and tenperature from separate hot and col d water
inlets through the manipul ation of a single control handle hgve been the
subj ect of extensive design andptmﬂpyﬂﬁkﬁ@¥%§9ggqggﬁrate the control handle
fromside to S|de to control te ward and backward to
control volume. Ot her desi'gns rotate the control handle to govern
tenperature, and have a push-pull novenent to govern volune. Internally,

t he val ve structures may open and cl ose hot and cold ports by sliding and
rotating a cylinder, or by causing a sleeve- 15 shaped flexible valve
toward and away frominlet ports, or turning cylindrical . balls, or sliding
an appropriately apertured disc across inlet ports in a conposite sideward
and rotational novenent. A type of sliding disc valve which has gai ned 20
sonme acceptance relies on a |lever actuator nechanismin which the lever is
universal ly nounted nedially of its ends tnta bearing member above the

sliding disc. One end of’ t e | ever extends outmardl fromthe bearing to be

grasped by a user, and the'BtPEFSERE LRVERELIR RS LlaM8e kR § ikt BEPRATOM 25
t he bearing i ntoienijpgevebvesi 44 mdxe b@pmédtfm- \/cﬂdr\/tﬁ:dllﬁ(hg /kk%l\llv‘tgutﬁﬁa

notion of the tgp t t_ of | ever on
t he beari ng, ther%%{%%%#g%h cffdﬁa/‘pd?%%:ag ﬁﬁi ool \?Sa
inlets. In orde?aﬁ%ﬁ%§OV|de t he | ever nounti ng, such valves often use pin

con- nectsons bet wegibriAshing\WRi1 W 4N gy fmgoahél%lwwa cal ball’
on the |l ever arm and alpﬁge i cal seaf for, the ball Exanples of this t¥Pe

of valve are deSTPRHERYL I F WAL ﬁé&ferﬂnchém@? Wit iehs dhroug
States 5 Patenttmt)méhfﬁﬂuéﬁﬁbn of a single control handle have been the

subject of extensive design and .innovation. Some operate
the control handle from side to side to control temperature,
10 and forward and backward to control volume. Other designs
rotate the control handle to govern temperature, and have
a push-pull movement to govern volume. Ihternally, the
valve structures may open and close hot and cold ports by
sliding and rotating a éylinder, or by causing a sleeve-~-
15 shaped flexible valve toward and away from inlet ports, or
turning cylindrical balls, or sliding an appropriateiy
* apertured disc across inlet ports in a composite sideward
" and rotatlonal movement. .
A type of sliding disc valve which has gained
20 some acceptance relies on a lever actuator mechanism in
which the lever is universally mbunted medially of its ends
in a bearing member above the sliding disc. One end of the
lever extends outwardly from the bearing to be grasped by a
”\“ _ user, and the other end of the lever extends inwérdly from
' 25 the bearing into engagement with the top of the valve disc.
A swinging motion of the top part of the lever pivots the
lower part of the lever on the bearing, thereby moving the
sliding disc over hot and cold water inlets. In order to -

provide the lever mounting, such valves often use pin con-

' CRTfONING VALVE The present invention relates to fluid pr ;ﬁ}ﬁ7

)
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However , *val ves of this type are not w thout problens. - They are ‘Ji)
mechani cal |y conpl ex and the bearings'.may tend to | oosen and becone (L
i.npreci se ip operation. Some valves of this type are noisy due to abrupt
opening 10 or closing of the valve. = Also, other such valves will from _
tinme to time cause disconfort to users due gq the inability of the user to
prevent abrupt changes in tenperature when adjusting tenperature of the
fTuid. The obj e®ecsionFebetweeR: the iawen Ram angd hearidg,19% HSe| @i d
peQportioni ng vapherikiadlhbaler 6fMeke t erdOra6a0 a1l [ @pheEscaldseltchoal | ows

a iiser to nake gecks and radugl ad%\tﬁ’tdirer%er%s of %ol me and ﬁro orgigni ng.
Accordingly, th EYﬁ' S i nvEATPORS 1oV YRS A% B OFo AL PonPRGT ¥8FVe,
conprising a hodsi fgiltedi Sgaked8OPatent Re £I2hi0A6 tarst Sind.tefli Ssatead second
vaj ve seats ish bheohqt f@M &f gklles§3 Xi ng chanber that are laterally spaced
from one another to provide‘inlé&t openings conmmuni cating with said chanber,
and an outl et openi ng exi HPWgVeFeonvalver Qfafits tyRealare Refb¥Withausai d
chanber having arb®iensi5 @8kl Afe Shédmnm ddL1S) ichpllex GoQl &bk B@a&h;‘.ﬁ?\éd

val ve seats, portin ans ﬁontrolll gﬁ;he fl,ow of water fron1%§|d i nl et

openi ngs to sai&agugﬁ PentPRFS A GOMG IRF QG 1 OBFEATAP Rt he upper
sujface of the Sameecvaiiresr pfsahilspoype rayreramisy dyer ita aprapitobpeninghe
bortom 30 afp S@id MRNGGTBE Ehe Fald@NISURIGE, RATRAISIAN Ydglas)dryal ve
menber, and a.transverse-pasSsage exi adj'acent an edge o §3d-valve -
menber, mherebyﬁﬁﬁﬁhtapﬁerrﬁame-96%$%i4#ﬁquﬁﬁrﬁlﬁ9\H§GM§f§Bﬁb§P;th¢uid may
pass through thqpapiaitihoeughesasér!Ea RARSAAE chahdeBash said 35
transverse passage exit to reach the outlet: a bearin %ger mpynt ed over
said val ve menbdETREFATISS VESBoRAINGTIE, CemRsRAtung pe the F3EIE, 1oy ng

an upper stem section. rottheabbjeatidofixtls |pregamblimventiandibote pndvade

AL 3 A SRR VA 30 ot Mol

wher eby " axi MoV enen on causes” the.

problems and which allows a user to make precise  and
gradual adjustments of volume and proportioning.
' Accordingly, the present invention provides a
fluid proportioning valve, comprising a housing having a
200 mixing chamber therein, fi:st and second valve seats in the
bottom of the mixing chamber that are laterally spaced.frbm
one another to provide inlet openings communicating with
said chamber, and an outlet opeging exiting from said
chamber; a valve member in said chamber having a lower
25 sealing'surface in slideable contact with said valve
seats, porting means controlling the flow o0f water from
said inlet openings to said outlet opening, and an
aperture which is open at the upper surface of the valve
member; said porting means comprising a hole in the bottom
30 of said valve member, a transverse passage through said
" valve member, and a transverse paséage'exit adjacent an
' edge of said valve member, whereby upon appropriate |
positioning of the valve member, fluid may pass through
the hole, through said transverse passage, and past said
35 transverse passage exit to reach the outlet; a bearing
' member mounted over said valve member which has a bore
-having an axis; and an actuator having an upper stem section-
. rotatably and axially movable in said borg and a lower_cam"
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v —————e

ont act

a wal I of said aperture, thereby causi ng the val ve menber to -«

yde Iaterally over said valve seats to 5 control fluid volune, and
rotatipn of said stem section causes said val ve nenber to rotate, thereby

contfolling the proportion of fluid entering fromeach inlet opening. The
present invention- also prOV|des a fILg(%apro- portioning valve, conprising a

housi ng having a mx

in.the bott

another to pheybeg aRisl M &Q@H&Ié{@m RGodibh aauseshanbeéamand an w.
outl.et opening exiting fro ftsa

havi ng a | of@r ceBERFRgR 192

chanmber therein, first and second val ve seats

In
saction h%lhgeﬁb@’ @banding dnte saig ¥aive neRhRE APRLRIER e

i

d_chamb | hanb
ool PRetaan CHBRPACERUP LR CEPa val ve

seat s, portwagvﬁEﬁembennt¢C§lid§)Iatefaliy(dvemawaudfvaiveasdataleo openlngs

to sald ut

I n
of the v |V§8h§%§2 ET %@gyéﬁﬁﬁb
_the bottom cRugasdseidvealne mambay ta I{Q%ﬂer%’érﬁéysﬁﬁgt{fﬁiéhﬁﬁ sai d

angld W M) 6fs sQRa“ Eﬁfémt EEcEEBEV surface

fhg nmeans conpri

val ve nenbeipeaBdoso £ BE81 So £ Uk 1@ @ i d1e1 hp e D ela@ Qﬂqetoa‘apéaidgval ve

~ menber, wher eby upon I at
pass t hrough said kldﬂgg %ﬁ%ﬁ

e 03|t|on|n of the

‘éenﬂﬁ'b %8"8"#5&5 9e?§5"§a§§39e and

past said rQQE&iohmnqeﬂahwehecdmptisinéﬁh rousing haviegber misiinged over

sai d vaI
an uppe} st

C. Gheaier) Bheratis SR aRTad

e P

| oner cam sedt ithe nikingbtharberihay are oe/asﬁ'é@]ﬂ\lé’l BeageRbEFcmpeRLur e,

wher eby axi
wal | of -sai
over said v

proport i
present ]1052v

%50@3§§”E8t pP vi@@ ShESE SE5dn

ﬂﬂgé3%b'ilﬁﬁm3.@at&h§ waght gagantact a

aperture, ere g causi ng, t he val ve . nber gnsmeE | ateral ly
&m@@b§€at§nﬁoaﬁdﬁ? YL 9RE %ﬁﬂ?ﬁﬁ?19ﬁ1 TOBy SAi 8Fd stem
section caugewvalsedmeabee IRNOLLA t chambert chavirey ebjlowenrt seblling t he

BreiadestfopEiastals

“BEEe 8 S AyeBests, f&é%‘#.?m s

to vol une ameamsogontrohling the ﬂh@Weoﬁfwa¢ﬁrrﬁﬁ§§Eﬁ@1 #@Aﬁtoﬁpﬁ§l§9§o
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25

fluid tightAng¢e8Lei8e! Shéhing, Fahd N&h  apoiiee wifich,is open at the

upper surface of the valve member: said porting means

comprising a kidney

shaped hole in the bottom of said valve

member, a transverse passage through said valve member, and

a recess cut'along the back bottom edge-of said.valve member,

whereby upon appropriate'positioning_of the valve member,
fluid may pass through said kidney shaped hole, through said
transverse passage, and past said recess to reach the outlet;

a bearing member mounted over said valve member which has a

bore having an axis;

‘and’ an actuator having an upper stem

section rotatably and axially movable in said bore and a lower

~ cam section slideably extending into said valve member

30

aperture, whereby axial movement of the stem section causes
the cam to contact a wall of said aperture, thereby causing '

the valve member: to

slide laterally over 'said valve seats to

~control fluid volume; and rotatlon of sald stem section

35

causes said valve member to rotate, thereby controlling the

proportlon of fluid entering from each inlet opening.

- The present invention allows a user to make pre-

cise and gradual adjustments to volume and proportlonlng.
The valve of the present-lnventlon is also fluid tlght _

and wear reszstant.

Further, because of

fluid. nay.

aped hole in .



3- the cartridge- type structure attainable by the present invention, <:§;;§ij
and' the rel at| vely | ow cost of production of "the -actuator andot her-
cartridge parts, it«<is practical to repair a faucet incorporating the valve
wi t hout @ plunber s 5-assistance by renoyiRg_the cartridge as a unit,

di sposi ng of- and replacing it wth a new cartridge, |In one preferred _ '
embodi ment, thet%lw*?%’-%‘ttycﬁe Shguctvee rifadpablg by shenBeesedht, four

inl et openings invéntids) idnd aHe rzfég.er&weethw ﬁﬂseomptﬁdﬁeti\bﬁ hot he 10
X ng chamber thro

ugh_ four val ve seat
opening exits f %e M£§3ﬁ erﬁa %\9 PaATER ¢ %ﬁ éﬁds’égﬁf:v%aﬁlfe)?o
unit is nnuntedrepaitna(ﬁﬂuaﬁtfxncqqunﬁhumg'waeewaﬂneoughhautrasplumber s
passage in no nglg %f‘é %ﬂ%%@é%%ﬁg@th R28Rdd¢ 8P8Posing of

actuation 15 of a en spray unit., Thu all’the porting can be -
| ocat ed beneath1¥rmﬁ%#|¥ﬁ9kaﬁ%&:1q|WHﬁWeadP$M ﬁ§§trFﬁgﬁre 1is aviewin
partial section of an enbndIdﬁ\tpﬁféﬂﬁ@mhmﬁtenthenvanvét £d pare of

kitch 20 f t, nbl A I

section of the Fdueeener danderr G s PebRiRhe, Ok, thige Shatiads
t he spout: reanem aepthsti¢1Qan;ﬁuﬂga-ﬁmmndhoueﬁnsrggmmumlcepeaveﬁhbyhe
push-pul | type ﬁé@ﬂ% (ﬁ%ﬁb ff'&ﬁma;r*c%itrewesbaeeat valbbhsubigh the

i nvention my be use eing raised to place the valve inits

on position: - Fi Hie COHet epening %iits, fom %F@%ermgﬂa{:ﬁﬁtv’éﬁ"%e shown
inits off posivaDie Sésp a3'ﬁilaﬁ dimaierxow:.tvue\/\/mb&heedahﬂnghér oat Bét

3A-3A in Frgure 2A after_1he v dl- a a t t he
outer barrel of fPHe ’f’é%%%’t ?e t?ﬁf% tl %13%%h§§g§r% aégepggt?% 3
t he val ve; Frguopeﬁihleneandeﬂthﬂeh1aﬂaﬂqyﬂﬁ esx&epsssageFuggneaebuaby@n

again w thoujgthe QQEfﬁcﬁEHréﬂr ﬁﬂi%'faqﬁﬁ&e %ﬁl the portihJdaR Beis a
secti onal vrem/taken~ 1 ne I N Frgure h springs, seals, and
ot her internal t@fted beneath the slldlng dlsc. :

In the drawings: _
‘Figure 1 is a view in partial section of an
embodlment of the present lnventmon mounted in a kitchen
| 20 faucet assembly,
' Figure 2A is a partial longltudlnal view in secﬂnn
of the faucet assembly of Figure 1, with the outer hub mount-
' ing the spout removed, and with the lever handle of Figure 1
replaced by a push-pull type handle to indicate different
-25 type faucets with which the 1nventlon may be used, such
handle being raised to place tlie valve in its on position;
o Flgure 2B is a view s1m11ar to Flgure 2A, with the
valve shown in its off p051t10n°'
' Figure 3A is a .sectional view taken along 11ne _
30 3A-3A in Figure 2A after the valve handle has been rotated
45°, but with the outer barrel of the faucet removed to show
only the cartridge portlon of the valve;
|  Figure 3B is a view taken along llne 3B-3B in
Flgure 2A, but again without the outer barrel of the faucet;
.38 " Flgure 4 is a sectlonal view taken along line 4-4
in Figure 3B with sprlngs, seals, and other internal com-
ponents removed to show only the cartridge housing of the
valve;



PO ent.s removed to show only the cartridge housing of the valve; A= .
ure SAis a bottomview of a valve nmenber formng part of the invention;
ure 5B is a top view of the val ve menber; Figure SCis a si de

evational view of ‘the 5 val ve menber; Flgure SDis a rear elevationa

vi ew of the val ve nenber; Flgure 6A hSda-VIEMIOf an actuator  form ng part
of the invention; 'QF is-a.sectional V|eM/taken al ong .
line 6B-6B in Figure 36%\urer_.l Pires fAtg’Ls#tz?n%Vd‘gwengﬁtV?Jﬂ‘é? BRREDF a beari ng.
nenmber i ng forming part of th&exnnenﬂmunﬂ(n1 Flgure 7Bis-a front - s

el evational view of fiy g)gaﬂ ng W : %gﬁ% %%pﬁ?m\” ew of the | \___.{-_

bearing nmenber; Figure"8A is a top V|em/o orm’ng part of
the construction: anfBi¥MERIrRE g ia side G@e§ﬁ§$aﬂaén&iewl@ﬁ/t#ethe 20

handl e §t0valﬁbfﬁﬁmbag,nom1to Flgure 1 of the draw ngs, there is shown a

hot water inlet pipe,10 an cold water .inl of ich are-
~attachable to pl 'unbl%’gg%g?@ 5 r?e§eﬁ’r'oﬁl§ G%ﬁ?RaRTﬁi‘e%% ‘b? &e €nto the
fIOM/contrmemnér,valve of the present invention. There is also shown a
spray outlet pipe 12 [ I to be
attachabl e to a conven |ona Kl t%ﬁgﬁ'lé?g?’afg ;énlg%e{&f:gg %g%ﬁ{ %%S&??PéThese

t hree pi peS pﬁ%% inyoREirmol e 13 i'n a kitchen counter top 14 and 't hrough

sui tabjg al i gnment &Qe eald N0 AiSha11viaRdedRen MLGAGHL O tOP Of

gasket 16 gée any a1§ escutcheon 17-and decorative escutcheon 18.
The attach ? lgur

~ Figure 7A is a side elevatlonal view: of a bearlng
memberlng formlng part of the constructlon,
Flgure 7B lS a front elevational view of the
15 bearing member; - , o _ ' o
Figure 7C is a top view of ‘the bearing member ;
. Figure 8A is a top view of a handle stop forming
part of the construction; and _ '
Figure 8B is a side eleﬁational view of the
20 handle stop; _ . . ' -
Referring now to;Eigure 1 of the drawings, there
is shown a hot water inlet pipe 10 and a cbld watex inlet
pipe 11, both of which are attachable to Qlﬁmbing supply |
lines (not shown). These pipes fead into the flow control
25 valve of the present invention. There is alsq shown a spray
outlet pipe 12 which extends oﬁtwardly from the valve, so as
to be attachable to a ‘conventional kitchen spray unit (also
not shown) . These three pipes pass through hole 13 in a
kitchen counter top 14 and through suitabie alignment and
30 sealing gaskets 15 and 16. = | B
Mounted on top of gasket 16 are an attachmént
- escutcheon 17 and decorative escutcheon 18. The attaéhment
escutcheon 17 may be rigidly afflxed to the sink top 14 by
passing a.screw.(nqt.shown) through the attachment escutch-
35 eon 17 down into-tha sink top. The. screw conneation can
. then be covered with the decorative escutcheon 18.t
Also shown in Figure 1, there is a conventional
metal faucet spouttlS havihg an intégrally formed cylindri~-
cal hollow hub 20. The.spout'hub 20 has an aperture 21 |



escut-cheon 17 may be-rigidly affixed to the sink top- 14 by passi ng a screvx(z/g'
( not /shown) through the attachnment escutch- 35 eon 17 down into the sink i
top. ¥ The screw connection can then be covered with the decorative -
escutctltgoE 18. Also shown in Figure 1. thege-is-a conventional rret al faucet"
spout aving an _integrally forned le i ndri- cal_ hollow, hu The

spout- hub 20 hadigh AJdQHs soppunicakion bgiyean FhRgying c‘?;\ftl‘iﬂfa

bétween t he i ndivie 28 apd tthe lsplouz019nd t he -spout ©19.. The spout hub 20

LRSS on Phastic S vel | G Rput hER 40 LASEE! SR BELYERD faROPUinm ofp the
fric- tion betwddich hanmthﬁdebgweenlghasbgwom ef. the ngpourt tfmzb i 4t afior

“bore 23 of t}e £HP Yo %&Qdes o@oabt:beaeéva Egaﬁécuabﬂelboeﬂa ﬁéaucér her f-ass
val ve body’ 2

can be nDunte on he escutcheons_17,and h th
of three screwEiAn Petiaem \Whﬁﬁ‘ F—?‘SmsBHHEr 19:i8t E‘ﬁ%‘()‘h é‘igugﬁbs‘l% Lﬁte
t Eregded h]?I fﬁ Bfcdidihodred mnocffb tthbes?b&ash‘um 20 bsdpofiitidhed 4 dsress i n
e base o e oy _.a t assa o
cold water passa%%'ae( ﬁ’ot@s\t%v\h) q%‘r?d%%aga gglggsgadg gg ?gnV\%l ‘E(S%{&? hr ee _
pi pes 10, 15 1khem@eskutaghedns i dad 18T E‘Qusbes!‘ybge‘és%x?%n‘élh??ﬁoi@ﬁﬁ‘f%e
base of the yalae hodh HbrdtufEroh WRet d8¥attnebnsNe7baRgS1y alveo body

24 are a pldrality of spout outlet. p fluid to,fl t

the spout hub dptreasied hplesy a8, iy 5'?‘6 %@tﬁg‘rf’\yﬂ?gepﬁﬁ?gy(ﬁ ‘JF”% %‘Sr')%sé)zv >

\égl vedbggy 2;1 avltfsd chmmda& einem bake 3% tRé bpdss39vabvehbody sare"®D'hot rigs -
an and plastic el ESE :

rings, the int eyt ?récpea%o dﬂ?\e ?(%‘e%g‘%sgl;\?él Veﬂéﬂggt}gigﬁ gégﬁgés out hub 20'

i s seal ed fromshewnlgandits ISePJ:ﬂY PRssagee 20 e Whécép‘ébﬁ Ebr%ﬂdp-’%e% heQ hub

\2/g| %ebgéeez . rs\ﬂoa&% J Og&gy: He'relided. de‘Iﬁtfesbg9a§§a§ésvékt’6nb0€iur8ﬂgh Btlfs S
e gnmentypocke]?aﬁﬁ_ a8 9, vasl eerblotherzta.t reads 40 and a rect angul ar ,

Formed in the SLdewall of the brass valve body 24 _
are a plurality of spout outlet passages 30 which allow £fluid
to flow to the spout hub apertpre 21. . Also along the peri-

20 phefy'of the brass valﬁe body 24 are formed recesses 31, 34,
37 and 39 in which sit “0".rings 32 and 36 and_blastic glide

-.rings 33 and 38. " Through the use of these rings, the inter-

face between the brass valve body 24 and the spout hub 20 is
sealed from leakage, while at the same time the spout 19 and

25 the hub 20 are free to swivel around the outside of the |
brass valve body 24. Brass valve body 24 also has on its
periphery threads 40 and a rectangular alignment pocket 41
near the top of the brass valve body.

Plastic cartrldge hoysing 46, which is shown alone

.30 in Figure 4, has a cyllndrlcal_dlameter only slightly less
than that of an interior cylindrical chamber 42 in brass
~ valve body 24. Thus, it may be snugly inserted into the
brass valve body chamber 42 so that valve body passages
communicate at the bottom of the cartridge housing 46 with
35 cartridge lnlets 43 and 44, and outlet 45. Grooves 47, 48
and 50 are formed in the bottom of the cartrldge adjacent
'.the inlets 43 and 44 and the outlet 45. Three seals 49, 51



e top of t he brass valve body. Plastic cartrldge housi ng~46, .whi-ch -
.alone 30 in Figure 4, has a cylindrical diameter .only slightly
,tpan that of an interior:cylindrical chanber 42 in brass val ve body
hus, it may be snugly i nsertedd.gta the brass valve body' chanber 42

so'that valve bod s$sgges comuyni cate at the botto e cartridge

housi ng 46 394 PRE Tok 1AHEIGL 3R dRSerTednana) readngt: Lo, thesS THRRRES 17,
48da22 50daﬁlﬁefehwmhahﬁ¢e:mmrmanﬂa&lsebe&weendgheapp.asagestim thdets 43 .
an an I d,-N0k,S r e
i nsert ed an Srée&tillﬁ;e%%%d% hed\ Pa'nr%g%ve?ﬁl}gdhg:élsg‘;égggal43 Ilflhg&\i‘e’rr}?erfaces- &:
bet ween thetl'p%lsl'!&'é’t@k:i!iﬂ|<7r7rf tthe li?lﬁé'-l\ﬂalcﬁé'tﬁ‘éépem and al i gned passages 43,

44 and. 45 in the bot tgne tdpped! Fet :.41 Phehl bfdﬂﬁe Bousing 46 £hei&e upper

peri phery of the housi ng 46 ther a rectan prOJectlon 52
which sits ¥ ?ﬁﬁﬂ&ﬁi Fﬁﬁ SFtE g ggd§1 AFR® around -
t he bott omgmke;ﬂ]ety mfax hﬂ:éwctmp of 4he valve' Bbdyl 24.r eagse SBouimich ' o

recei ves AN 1 d 59%6‘ ?}gﬁ}g%e@é BY tslli gl Q%eg‘aasubﬂ en the

pl astic valve hou5|n rass " Val 4.7 The housrng 46 al so
has a cent regceskiTy v&mhoé?e%ve@nm o Ira-PSr éﬂl:ythﬁaebYcéﬁﬁbwgsbh%ed

val ve sepj Sjngdioffod e twiier Ak Wla¥t it ¥alve’ hod8inba6hahdWehe bEgas S 15
58 (Figure 3B) al ong ie bottom of the m xi ng chanber 56. There are al so

slots 59 onv 4vior sides of the top portion of the cartridge
housi ng. The slots(EhethnwemtamgUaﬂsa'has slcghtbyltmipéngldhhmherh the
. narrow end ez d | ets 43
and 44 eaché)és‘bl‘-‘ﬂfd ﬂ&ﬁ%ll&‘%gé&é%res%telg sgacf dc@é&{’éf gg?{:gal ve seat’
inlets 60, mereszamd:m m%wa#m ﬁq"l‘tté Bfe ARG ﬁg%ha#byﬁte#héeéts nl ets

are sealpg dy tﬁ&uﬁlmé)araﬁﬁ@ THeA btitoh e thRURIREngNchANbEES565 . the.
spring nounted seal s beln eat%% I n 25 count er bores belom/tge valve seats
57 and 58 (yq%ﬁﬁeggﬁﬁalso lots on opposed exterlor sides o

-portion of the cartridge housing. The slots can be rectangu-
lar or slightly trapezoidal with the narrow end of the
trapezoid at the top. _

20 ' Cartrldge inlets 43 and 44 each. spllt into two
inlet passages, thereby forming four valve seat inlets 60,
61, 62 and 63 whlch open into the mixing chamber. These
inlets are sealed by four annular seals 64 which are mounted
on springs 65, the spring mounted_seals being seated in

.25 counter bores below the valve seats 57 and 58 (Figure 2B).
Adjacent the valve seats is a cylindrical outlet cavity 68
in which sits a diverter unit 69. O-ring 70 seals the
interface between the diverter ynit 69 and the lower walls
of the cav1ty 68.

30 _ The operatlon of the dlverter unit 69 'is described
in detail in United Stetes Patent No. 3,376,884. Thus, it
is sufficient for the purposes of this application to indi-
cate that in normal operation of the valve, water exiting

_ from~the mixing chamber in the directien.of'arrow 71 (see

35 bottom part of Figure 2B) will travel through the diverter
and out outlet passages 30 in the brass valve body 24,_end
finally throuch the spout hub aperture 21 to the spout 19.



Adj atent the valve seats is a cylindrical outlet cavity 68 in which sits
di ver¥er unit. 69. - Oring 70 seals the interface between the diverter unit
69 and the |ower wall.s of the cavity 68. .30 - The operation of the
diverter unit 69'is described in detait in 1Jmte'd St ates Patent No.

3,376, 884. Thus, s sufficient f t he, s of this application to.
indi- cate that S#‘ﬂu%ér?raffpﬁﬁér‘éﬂ**b q’b‘f h‘t?p\%p e\ﬁattt?r SPERY| REPRr &k PRe
m %i ng chamber actitvatedj etiie odivdriasy awtitl s(esealascﬂautseowaneﬁ:t tof £kogure
2B Wil |- travel gbhro V, Pag S

brass .val ve bod gﬁ HQQ%&? fi? ﬁh{cﬁ'{ @%’%ye g’ ﬁhﬁ %?pg?'feﬂggaﬁytg Ct he
spout 19. Sh%ﬂ-'t-‘@lYau@p‘Fay uni t Wmch is attached to spray pipe 12 be
acti vat ed, th§ di verter umhinfify Wdw w\tﬁ et 3al enhl @w-éowa Bazaddg 3

t hrough spray p 1 and vent | | e .spray un
Turni ng now to ?ifﬁﬁ' LPS fV: r%e% %sq | RfAstac. P‘?ﬁ@rﬁéllvésniﬁﬁﬁF vwhigh
plastic materi aiS| sustlaimlevxﬂmcﬁe ipositiitondd :Irnnﬂeunqsohaﬁ.bed 68.M Theg

glhflggglrer)gont act h @e&\ﬁf ve Se%%e%egﬁ.@%@%r?é a%l%ﬁﬁgﬁt %?n 6$ t he

val ve menber sstbﬂak%ieaptmm vty dihen 018 vEG siaitsh Si7s agdvh8ed Int thewo
hal ves by a wpsetimhra::etﬂe? v meBe 110 fUr%@daQYkQﬁnES}esﬁQEéd' RbEES

60, 61, 62 and pass_ i hr h, the ki dney shaped openi n en_it is
aligned with t hgg ‘}%Je‘flé ‘fﬁ‘%‘?o‘jﬁ%&r"’q ﬁ‘aﬁl’(@sr i 8n SEBPBgFV\B’éﬁc? hé7-
interior sidewaWatef eﬂneerﬂ.mtfmmasnyr mtﬂ;;ezliemfaurg_maeasdsnheslecesseddwal I
78 in the plast é@gﬁg{i : a s QuNng .t or
t hr ough transve‘rsgse‘v‘@ii/e% es Ju%ﬁ he va Qggn%%%e%giigaggs?ﬁs{e}gﬁg fE
Figure 5A, thersad rvektedy the zmla;%utandl oy teseshex ot then éageo@f
the valve ner@ensetm:ertﬁé aMetd iy Wideshalihe s rtmsxsqaselaaéaéassa&& or

around the si det'sz Of:l.rtu?etié“ dnt%}/e F}:'aescsesc.lsoe ‘Cz’%rﬂ L}%Stln”t ep as Js.c valve
member 74. Water then may pass around the disc or through
transverse passages 79 in the valve member 74. ,
_ As best seen in Figure 5a, there are two recesses .
20 80 cut along the back bottom edge of the valve member. _
Water traveling through the transverse passages 79 or around
the szdes of the disc may pass downward past these recesses
to reach the outlet cavity 68. ' '
‘Thus, when the kldney shaped opening 76 is over
25 the four inlets 60, 61, 62 and 63 the valve is fully open
and water may pass through the valve member to the outlet
cavity 68. If the valve member 74 is shifted transversely
by sliding it across the valve seats 57, 58, the volume of
 flow through the valve can be controlled, or shut off
- 30 entlrely such as in Flgure '2B. By rotating the valve member
74, the-kidhey'shaped opening can be rotated over one or
both hot water inlets 60 and 61 and/or one or both cold
water inlets 62 and 63 (Flgure 3A) thus regulatlng water
_ temperature. o ' -
- 35 Referrlng now to Flgure 5B, at the top of the\nﬂxe
 member 74 there is formed an annular groove 8l in which may
be placed an no" ring. The groove 81 (and the O ring in it)




ach the outlet caV|ty 68. Thus, when the ki dney shaped opening .76 is -
25 t.he four inlets 60, 61, 62 and 63, the valve is fully open and
er.my pass through the val've menber to the outlet cavity 68.. If the
val ve nenber 74 is shifted transversety8 by sliding it across the val ve

seats 57, 5énc&981¥0!aua€"0£h£ﬂ>eav éi&ﬁ%@&bi\m}?’% pEE AR 82 emtch%bﬁd or
shut off 30 entirely such as In Fllg%{e 2B rotatlr%rthe val ve _nenber

74, the ki dFBPiSARBEIWHERNAR PRI Ycﬁ’é’i%&fi’cﬂ%rbq}?‘?e FdemRotMat er
inlets. 60 aﬁdvﬁﬁgaadéﬁ,bsﬁﬂﬂtﬂalbpttlmrﬁﬁnWﬂ-tsil'rapeﬂ fros? seiediGRalFi gure 3A);,_,,

t hus regul atihg.wa u erking nowto Figure 5B,:
at the top SPn??‘igu%g{:végnR%@‘? %ﬁs %ererece ngbﬁ‘ rgt}hngl ar groove981 in -
whi ch may5be pl aced adn"e€longated; T$hﬁ§ﬁtkﬂh§éﬁpﬂuﬂﬁ9nlﬁ§ OPdigegeisn it) -
8- - e”C'rGheaﬁd"§3 EQEBﬁQ SaﬁséfcﬁbV&éﬁkfﬁ%”ﬂdﬁéhéﬁ%‘ME Qmepqgnvgunlcates
wth an obllqueI¥ exteng bore ghﬁé ng a substant aIIy '
uni f or m t - SHEPEBT /B3NS BEkS NRFe iﬁﬁl dﬁb i ng

Ilelngt h. 5 volume andnpebpoptieninghaf tthe I«fahzéuatmre &edtﬂuyrrm tAsand B)
all ows a user c e t v, [ C|se
and gradual a J;:gmt rgréaf'%?n?%/ J}f&& Pérsé %g aé%%eo&?égéﬁor‘f] aAh%nt helga1 \Igjzgte’lt\%eﬁ'l
actuator1840ﬁa§ha shembs§c569na@@ %A@#Wl%%ﬂh%@%;Qﬁrﬂﬁﬁlﬁfﬁmﬂﬂaﬁﬂélrhe botton1
10 of the Cgaaﬁ 9 258, d8nfwara sy sﬁsﬁl%@t&ﬁ%&%mm 191d +relelad vand |

downwardly fromthe stem section the vaIv ne a Uure 82 ~and

val ve menbefeBBeE égert‘fﬁ%réaa?’é cﬁ gé%‘%?se%'nd § opposi te
si des of thfeamh‘.ngt surﬁéceanahaamdo%ecalamggadpmm s:utkbroﬂ@;lml ong one 15
cami ng sur hg,cr e @Eﬂ S8 Q%‘q and
of a sli ght %ggﬁgf’; §4é| géat% %‘#ﬁecgjr'%és SeTtl on 01# eg:ﬁadpg; ga%gand
bore 83 16 tamminggbyprfaceei nThetareoss|sertied ief ﬂtﬁ&?%ﬁ@cﬁﬁ?ﬁeﬁém of.
the aCtuatOEssﬁ-ﬁhhbed and of a slightly smaller size than the cross

section of the aperture 82 and bore 83 to fit snugly

therein w1th a slxdlng fit. : :
Rotatlonal movement of the actuator 84 w1ll
'20'cause the obligue cam sectlon 86 to swing 1n an arc about
the actuator axis and consequently the cammlng surfaces 87
and 88 and tle_rudder 89 contact the walls of the aperture
82 and bore 83 to cause the valve member 74 to rotate there-
with. Axial movement of the stem 85, on the other hand,

25 will cause the cam section 86 to be moved into or out of
the bore 83, and as will more fylly be described below there-
by cause_the_valve'member to move leterally across the'valve
seats 57 and 58 and brinQ the kidney shaped hole 76 in the-

: valve member into and out of alignment with the inlets, so

30 as to cover and uncover. the inlets. Thus, the actuator 84

'~ allows the user to control valve member movement in two basx:_
directions of motlon, one rotatlonal and the other llnear.
» Referring now to Figures 2A, 2B and 7A-C, a bear-
ing or ¢losure member 90 is shown. On the perlphery of the

35 bearing is formed an "O" fing recess 91 for'receiving_?o“f

“ring 92. Along the sides of the bearing member 90 are
~alignment projections 93. The bearing member also has an



20 cause " the 6b|iqhe-can1section 86 to swing iin an arc about the actuatof
axi s gnd consequently the camm ng. surfaces 87 and 88 and. the rudder 89 ;
contact the walls of-'the aperture 82 and .bore 83 to cause the valve nenbe

74 to rofate there- with. Axial . novenent-of 4he stem 85, on the other

hand, 25 wi || .caus he ¢ S ction 86 to be nmpved into t of the bore

83, and as will aﬁﬁgé #’?ﬁﬁ ﬁlﬁ%s%?ﬂ)%dﬂbilﬁﬁsﬁef’@arb @a%g‘étt F?Qgci?%“ve

nefiber to nove beawiagl 9uaﬁaoes95 hi!t\m:m!: sHat s THié dwtkes S 4arttienr tagerbeto

kiney shaped hgl RafPobir! SZalof WIS id Urf) @1@%1? 1%&5%%”%35:1%
uncover t he i°nl h

the inlets, so 30.as to caqver actua

84 allows the uééFm?BeEOﬂfrE]Pev%ﬁ'-% FRTHON R @ferkhe RotNetexs B84 drrdct | ons
of notion, ong théftheasg! :.e@dtcbﬂaenﬁ-waIﬁdlewm &@‘d%rer igyg now to Figures

2A, 2B and '7A-C, a bear- 0 osur e nenher 0

peri phery of the 35 bear|%g9w§i+0??mﬂpgﬁﬁci9 %qiﬁ} 5®§ba§fuﬁggr gge?@?ng
"O' ring 92. Abengliﬂeb%YdesdotOtamahﬁxumauptﬁﬂﬁmn'ﬂh@ hogeabidgmikht

proj ections 93. on1h8n3e€ EEAP efh Adiish Eﬁbp ofaé %'bQQE&n84 @ﬂbﬁhthét

at its w dest near the ottonlbearln surface g
bore 94 then taB@V§r§om9Vﬁ%??Bw%ﬁ ?ﬂ%ﬂﬁﬁ?ﬂaﬁﬂﬁ(ﬂflLim&ﬁﬁf V.&H@|§buamget
than the di apetef ehet bopsérd mtaﬂrtﬁ-’és sﬁent f‘sfkoiﬁ.'fdnabfﬂ tBé, agtdabokhen

Aeruator by h8i8et ERET 07 O Dot Herlihe B REe00580HBY, EAR e
end projecting lhmbted aheshwnoin tBieguxenrdzndyy sieh botdiomupfattbienstement: of
the actuator isgbbibRlghYcdiiEa aﬁr&@ftﬂeh ﬁ%ﬁ%ﬂv@%@kﬁ&?eﬁtsp

section of the actuator agal nst % Downwar novenent e actuator
can be linited 8tteRRARLYALY BY) r"eh‘? qué’%éﬁm%fuﬁhégﬁléﬁ]“séEFl EAP84
contacting agsi 68t béaLihgpoOf vmnye, g edctithtwr A4 arajyamowel yipbin8h&own

bot tom of hand! g 1554581 BEin Ly g BefluaP o0 ThuS, D act ator
assenbl e the val ve car t r i Dgeasspmblke c¢hawalwo cartridge, diverter unit 69,
: springs 65, and seals 64 and 70 are placed in the housing 46,
‘and then the plastic valve member 74 is inserted in the |
'~ 20 mixing chamber 56. The cam section 86 of the plastic actua-
- tor 84 is then slid into the vaive member aperture 82 and
‘bore 83. Bearing member 90 is then mounted on the valve
member 74 to complete the cartridge unit. '
The "O" ring in annular groove 81 seals the inter-
- 25 face between the top of the valve member 74 and the bearing
surface 95. "O" ring 92 seals the interface between the
- plastic housing 46 and the sides of the .bearing member 90..
Bearing projections 93 on the sides of the bearing member 90
~ snap into recesses 59 on the hoysing to align the bearing
. 30 member 90 and set its height relative to the valve member.
| ‘Above projections 93 on the bearing member 90,
there is formed a ledge 104 on which may be placed a metal
threaded bonnet 105. Threads 106 on the bonnet 105 are.
a screwed into threads 40 on the exterior of the brass valve
35 body 24. As can be seen in Figure 1,'£his sandwiches the
' spout hub 20 between the bonnet 105 and swivel ring 22, and
at the same time bonnet 105 acts to retain the valve cart-
ridge in the brass valve body 24. Thus, if the bonnet 105



3\ Ng$ 65,. and seals 64 and 70 are placed in the housing 46, and then ¢he
asti c val ve .nenber 74 is inserted in the 20 m xi ng chanber 56. The cam
segtion 86 of the plastic actua- tor -84 is then slid into the val ve menber
aperture 82 and bore 83 Beari-ng rrenberluao-ls then rmunt ed on the valve.

nmenber 74.t@Q_cC " .' n. annul 81
seals the |% eﬁg?gg&? Bﬁ?m%é%ggﬁ xm%ﬂ% ng#b§ #E%éﬁgﬁgﬁ;e '
bearing surchEUQSJ-ngO:h@l ngr'gm@eellsommq r&&er‘fmwdda?t wadn ofh&hgl aelve :

housi ng- 46 gadyt bg. Slﬂﬁétﬂé t B8r LREGE la sBEHTy Ubn BRAT | ctions 934,
on the sides o? earing 3 nf)er 90 snap |nto ré‘cesses é%%lg'n&ojtb%e housi ng -

to align thénﬁﬁﬁFFﬁgln ﬁﬁsnﬁ ©F-90 and set its height relative to the
val ve nenber. Above pFbgerésobs 28, 02B | hend BR-+BIGhoaniao e felited i s

formed a le 4 a n 5. ..
Thr eads 10651%%#% g%eérqgg%%g@yalr‘a? ‘g%?gl?\/\%d?séq?wjttttrea% %}%s % ﬁévé??terl or
of the brastigntvelBsopdey ta. regeiverthrse agsanblHiesnr @ 1seqonds ledgewi ches
:hrere sgglrlltn e[tmszstewfea 6?etl@éﬁh@éeﬂzlﬂ5raé‘ﬂ ?yé\ﬁﬁaﬁ n%&bth e%n@oat &ltte same
i o retain the ve C e brass-.valve -
body 24 THEES PRODRESRR-ERoTpss Fiudtes YA I e hrmn o SEOB 1 | dge
assen?l y%oamngslbg bs pesbuiondy qmlltthhg lérlge:.ar Sty erimeu 21019y i46 aupwar dl y
t t 2 ly b
Phsert e | noPpLBapedh o160 oINS FRGHIG A g1 iRl RES Y be
preferred héggke &Qsehbche@mrmt%aﬁe% xeeeivEing hﬁvleISprléslerﬁommien- tion.
In order topegeR xedgaeﬁesaéﬁeamélﬁén cw dr@gﬁam&g memPeFedoqQn the

exterior of the bear nent shown i n Eigures 2A,
5B and 8AB. a stop 10%i mwsrﬂb%.ﬁ% e 1 dvegrnd r o g
is a cyl lBduppek. hotrtbonrofigthevbearing memtem@0 arit atanndie roattel10 whi ch

snap into fggghrgr%%ggeggt&e&é tedr0f st Y6 ' 81908190 WS RBkiPhery

of the bearlng ne
against the walls of feet rece.t.v:.ng wells 111. Further,

downward axial movement of the stop ring 109 is prevented
- due to the contact between the stop ring 109 with the ledge
20 108 ‘and with the' feet receiving wells 11ll. Stop ring 109
also has a wing 112, which extends peripherally outward from

the ring.’ _ . _
The actuator 84.is formed with a fluted end 113
_ having an axial threaded screw hole 114. A conventional
.25 push-pull handle 115 is mounted on the actuator 90, the
hahdle heving a fluted socket 116 for receiving and mating
‘with the actuator. fluted end 113. ' To connect the handle
‘and actuato:, an attachment screw 117 is brought down thnﬁgm
a top wall-of the handle 115 into the threaded hole 114. A
30'decorat1ve snap cap 119 covers the connection.
| It will be appreciated that the actuator 84 will
rotate with the handle 115 due to the mating of the fluted
socket 116 with the fluted end 113 of the actuator 84. '
The bearihg member 90, and thus the stop projection 112 do
35 not retate. As such, vertical stop walls 118 on the inter-
 ior of the handle 115 limit the rotation of the handle 115
arourid the bearing member 20 and thus temperature extremes



Once” the st op r|ng 109 has been pl aced over the 15 upper portlon of the - L
bearlng menber 90, it cannot rotate with respect to the bearlng menber. c;i%/
90'qs'feet 110 will -abut agai nst the walls of feet receiving wells 111.

Fur t her, “downward axi al -nmovenent of the SLQ?%FIHQ 109 is prevented due to

t he contact between the stop_ring 109 wth e |l edge 20 108 and - with the

feet receiving RECR¥SEIVIngsliad viky:alut Agdinet suoh mplis 11hiath fdxednds
peripheral |y oubuahdsfiﬁnthaerétﬂgioﬂhe actuator 84-is forned mnth a fluted

er’sv 113 having an axi al thread d 114. nventi

push-pul | - handl'e 115:is n@ﬁﬁ?e %giféi 3H¢i§4i ﬁ59pn§h§
fluted socket 1DBSitnoneo§|angrenaBnaeltnptudftZRuathatautmaﬂaruBadw&nd be
113. To connegt a d qﬁgggﬂ b ght
down t hrough g gggﬁg QQiglig uﬁﬁéﬂ€ 5 I'nto rea e %f Eﬁg

decorative snapcéﬂbsﬁigleﬁvgﬁs°fhEh%oﬁﬁE%§¢Qﬁl34tbQH#ﬂsli9 EWB@e@W&t@@ ﬁh&t
the actuator 84véikk mehbBee Wotd $HF €19¢Ubdm lddcwiith tabdde JRlinke af whhe

fluted socket 116 wth_the qut 113 of t uat or 84. The bearing
nmember 90, and’ %%ug’f'hgpgfﬁﬂrﬁr ?e%?g/?fr?iﬁr%oggﬁ% g aAg'aé:ﬁEﬁ,E".
verti.cal stop wlbksel0s thetValvatmembenr7di tImereapﬁnSe&l@ lthiist folree,

rotation of ibetﬁénqhﬁvélﬁeﬁ£99n¢4téﬁiqegi %%hfﬁ%%ﬁ”béﬁ%é@%ﬂt%ﬁy%earﬁpg 1lé

tenperature extrenes because w ng al nst suc

‘at fixed poi ntsSprfage Pstani the heRRingduemkan &0 Bnd £heyvadyeusratsl $7

fromthe positiandos8ki guhes 2Procesdais ofevdrsdd il WHeOhahd@lei lils Bashed
pulled axially 3@&@ g aue to the screw connection. As the cam section 86
of the act uat or B hs to pull out of the valve nmenber bore 83, the cam
' section abuts agai nst a wihée @thetmngﬁzrxsdaHﬁhdﬁaﬂembddﬂmen&BAStBhswn'in

causing a | ayer phghpkce. onch gy vk oy BD e ridd) IATPAIevkd tctmgg%%,

+10 the val ve nenbér 4 sl |des et ween earlng surface
the bearing menb&r uedandThaecohlde %%%t% gylindrical ring section which is

51m11ar to that of the stop ring 109, but instead of the"
'wing 112 it has a cylindrical transverse bushlng retainer
121, .Lever collar 120 sits on ledge 108, and is held in
20'place egainst ﬁpward movemeht by a thin metal snap ring 122
.whlch fits in recess 123 in the upper periphery of the bear-
ing member 90. Thus, the lever collar 120 is free to rotate
- on the bearing member 90, but is vertically fixed as it is
sandwiched between the snap ring 122 and ledge 108.

25 A cylindrical bushing 124 fits in the bushing re-
tainer 121, the bushing having g cubic interior bore 125 into
which fits a square. extension 126 from a metal lever arm l28.

~ The metal lever arm 128 has a cyrved section 127 which ex-
tends around the outside of the bearing member 90 and then
- - 30 through an opening 129 in the handle 130 to connect the o
exterior arm with the bushing'124. Also, a grommet fulcrum
131 is provided in the opening 129. The handle 130 lS
attached . to the top of the actuator in a manner 51m11ar to"
that shown in Figure 2A. '

35 - While thls handle assembly could be actuated by a
simple pulling of a handle 130 upward, and/or by rotating
the handle 130 in a manner similar to the way in which the-



-a.nd 58, This process is reversed when the handle is pushed downvvard = The «

. preferred handl e enbodi nent is shown in 15 Figure 1. 'In plaée of the
ing 109, a lever collar 120 is used. The collar has-a cylindrical
section which'i's simlar to that @ the’stop ring 109, but instead of
wng 112 it _has a eylindrical tranSverse bushing retainer 121. Lever

col l ar 120 kandlershewndn Rioured 2As igengable 20the ae%elagaamsalsmmme

vavreevdewn

novenent bYtlQetfe\ieﬁT% BIEP-td ifogcé2Bamhiiem iat w&&eceéfcéﬁ

, e e ery. of th .0 Thus he_| ever 10|s Mv
?Irogertg rlolto yjcﬁr ?’h%‘é;ﬁraﬂg trpgn‘s‘éggge %g%tc?%'%rlf?%l#? If‘?‘?é-'& as it is

: sandwi ched between tin sy rthem,l2Reapdesefgeidvdnt 26n provides aAfluid

i ng o et (v el et bt ifed Sl

Sewwes wow .

. froma net a‘fal‘éﬂleffalhreﬁsﬂﬂa’ behdnsersed| dute armqmz&m fauetyartrsmet i on |

127 whi ch é&ﬁmé%ﬁ! 4@1&%5554% eiem@ﬁteeeé'e%r@m 44 gk hen 30

t hrough an e t he handl e to connect e exterior armwth
t he bushi ng'ﬁ'% d’lr}'t?nﬁéftf’bﬁﬁ?u%ﬁ%ﬁ Fhan ehe datbher gRalpeni ng
129. The rmadlsepﬂﬂﬂ; |aamtﬁm:he¢a1t aivéetépparé éiamtmﬂd&d ifrol MANNET

simlar P I | S handl e assenbly
coul d be‘s acé ua ed‘l] ;I/g}léi %ﬂrﬂp Lei:%u%érﬁgl%?e SHARE ep’lo:f%'“fﬁ) %’Fs%y
rotating the handl e Bsausen ofaikher relatively olayge vaxiah ldngﬁh tofe the - 12-

128, to for handl-e, 13 ever arm 1 e 'handl e

handle showieds f0u 24, thelsabhe phlt piter tcﬁﬁé}ié’éﬁ.&h G Sy Radver arm

130 can be etacﬁ?‘?“‘d'i%t%f qeﬁ'rg'aﬁ] b?ﬁ%n“t%'% Rﬁ”e%’érﬁ rARshtthsh mﬁr"’d‘es a

ofl :u d 5 prapes tedricur \zraiﬂeeahayl Bgaaeﬂniﬁﬁﬂepﬁféfygﬂ.&%@iaw%dd q:recdm%
: valve ¢ e aucet struc- ture and -
. repl aceggsﬁgo}‘%&laﬁa?:’e %%ﬁaﬁ’t% RS '@3&?!% g’é}é“%a‘? HRER eSS of -t he

cartridge otikely memmm aseuflden rush of water upon turning the
valve on, or a banging of the pipes upon a sudden shut of€£.
Similarly, precise temperature control can be_achleved due
to the'wide arc of permitted rotation of the valve member 74,
'20 and the providing of four arcuately spaced 1nlets, two for
' hot water and two for cold. The valve ‘thus lowers the rlsk
of a user expériencing an abrupt change of temperature.
' Further, with the Slldlng disc construction, the
two principal directions of disc movement are controlled
25 through a single handle, and the-intermediary control parts
between the handle and disc comprise a single rod with an
oblique end engaging the disc in a unique tenon and mortise
connectlon, that translates motlon from one part to another.
It will be appreciated that in addition to the
36._embodiments shown, the basic concept of the invention can
' appear in other embodiments. Eor example, rather than using
the valve'in a kitchen faucet, the valve could be used to
control the flow of a siﬁgle or multiple lines of many types
of flulds. |
'35 - Alsc, while the espec1ally preferred embodiment
' incorporates a’ diverter unit and spray ‘outlet structure,
these features need not be used with every embodiment. A



the:sprihg ahd the netal diverter are easily nolded from10 plastic, an
t hus ‘tthe cartridge can be produced i nexpensively. Because of the relative

| arge axi al l ength of the bores. 83 and 94, -the axial push-pull operation of
‘the val Ve, the tapering of bearing bore 94,qt _point."96, and the provid- ing
of four laterally spaced inlets, very gradual and: precise 15 volune

adj ust ment s carcartnidde witheut shdivesterswpuid have|d yeduseRow@kally
sudden rush of WaiAh W doHld Be LBpekdhYtyOlse £hl dad ol Bakhon NEadieRes -
UiQon a sudden shut” off. Simlarly, precise teggera%ure contrpl can be .
achi eved due tdalwe \Hrdésarack&f’:%SPhifﬁPgﬁtrXF Poht o THE2atS P Henber 74,
20 and the pr@agiivegi.of four arcuately spaced inlets, two for hot water
‘and two for cold. The valve thus lowers the risk of a user experiencing an
‘abrupt change of tenperature. Further, with the sliding disc constructi.on,
the two principal directions of disc novenent are controlled 25 through a
single handle, and the internedfary control parts between the handl e and

di sc conprise a single rod with an oblique end engaging the disc in a:

uni que-tenon and nortise connection, that translates notion fromone part
to another. It will be appreciated that in addition to the 30 enbodi nments
~shown, the basic concept of the invention can appear in other-enbodinents.
For exanple, rather than using the valve in a kitchen faucet, the valve
‘coul d be used to control the flow of .a single or nultiple lines of many .
types of fluids. 35 Al so, while the especially preferred :
-enbodi ment i ncorporates a diverter unit and spray outlet structure, these
features neéd not be used with every enbodinent. A -13- cartridge .

wi t hout a diverter would have a reduced overall |ength and could be
especi al 'y useful as a bathroom faucet valve or as a kitchen faucet valve.
if a spray is not -desired. . SR _



Wﬂ uid proportioning valve conprising a“housings -
g i Xi ng chanmber tTherein, first and second valve seats in the bottom
of the ummmat ‘are |laterally spaced fromone another to provide
cating with said chanber, and an outl et opening -
exiting from Sai 8 chartber; a val ve nenber in said chanber havi ng a | ower
sealing surface in slldeable cont act “wit#h=sai d val ve seats, porting neans
~controlling the flow of water fromsaid_inlet 10 openings to said outlet o
openi ng, and an apert-qre which is opEE‘éiﬂS_I he upper surface of the valve &u:
menber; said porting . §?1P Si ng a hol e tom of said valve 7
" menber, a transverse g Fo@ﬁﬂ 85F&°9é?9e ﬁ%e?om%EkF%1Qr%nsverse :
passage eX|thauﬁnngemmvamgedgmlkingfchambewathereenbef;rmhean@ysegnnd
appropri at & AGS)t 5%%'&;9 10 ¢hide puilekh E%meﬁte mikihg gﬁxmﬂéfstﬁste ough the

hol e, through said transverse passage, and past said transverse passage
exit to read¥e Hateraldy: spasesr |fﬁ@“‘rr9HEeP“ﬁﬁHﬁFeH°09€?Vé‘a?d’-R‘/]a?*r/e nenber

whi ch hasy 2Qp e.au heyse dommiund ct idg itAndadd 2bamBeel, AAdiag an upper stem
section rotat and aX|aIk§ movahl e in sgld bWLe and a omer cam section
a5BP

sli deabl'y eXt%h tnﬁpeﬁ’tlé‘ Is &7 WPy ETREN 58 F&? V\/ne?e%y axi al novenent
- of the stemnmdxeron.maamds chagbeamhiay ingnaadowernwabhl28g serface aperture,

t her eby causj] r&a\{ﬁl ve:orﬁg:rr%q{ wWifnSls 'a‘iﬁ k,g&egalsgxtgve§°§@iggval ve seats

to control vol ume ot ati on o sai d _stem sec¢tiop causes said
val ve rrenber‘“ﬁad‘sr SoqttE o kliidge e SIOMoPIE W3 teRe EHPB- Sﬁbgt +BRebf fluid
entering d r @peraalys rHoetsaa.raercuutg.et%penmg, and’ an apefturd phbeiorti oning

val ve, conpr,j sin 0 n E a el t and
second val ve"%é’ﬁ%gl af?ttts?e g’(? e r’%r})g(’ltﬁ’gQ c a HS{}-,E&? a%%i aterally
spaced f r ompenE: igwp tfednst @qmm\mdeiq tal @épole in the bottom of said

valve member, a transverse passage through said valve

member, and a transverse passage exit adjacent an edge
15 of said valve member, whereby upon approprlate
pos;tlonlng of the valve member, fluid may pass through
the hole, through said transverse passage, and past
said transverse passage exit to reach the outlet; a
bearing member mounted over said valve member which has

20 a bore having an_axis; and an actuator having an upper
stem section rotatably and axially movable in said

- bore and a lower cam section slideably extending into
said valve member aperture, whereby axial movement
of the stem section causes the cam to contact a wall

25 of said aperture, thereby causing the valve member to

slide laterally over said valve seats to control £luid
- volume, and rotation of said stem section causes said

valve member to rotate, thereby controlling the pro-

portion of fluid entering from each inlet opening.'

30 2. A fluid pronort:.onmg valve, corpr:.s:.ng a
housing hav1ng a mixing. chamber thereln, first and second
valve seats in the bottom of the mixing chamber that
are laterally spaced from one another to provide inlet
openings communieating with said chamber, and an outlet

35 opening exiting from said chamber; a valve member in



openings'connuhicatihg wi th said chanber, and an out]et 35 opening ex
fromsaid chanber; a valve nenber in: *. C L Muml l"—ﬁm“uﬂilm g
chanber- having a | ower sealing surface in slideable vl v
seat s, portlng freans controlling the flow of wafer fron1sa|d |nlet openi ngs
to said outl et opening, and an aperture which is open at the 5 upper _
surface of the valve nenber; said pottirg-: H%ahs conpr|5|ng a ki dney - shaped *
hole in the bottom.of, sajd: val menb nsverse age thro sai d
Velve menber . afdia FBRBber BaVERS A Tt A9 GREERGE of ShIUEISS e

menber, mherebycopmacappiaprsaie ﬂi&v@oseatsynpu;uﬂhgtheanaluenarmbmiagfIU|d
may ‘pass throughysa i dpe P 0, t r aps e passage,

and past said rgbgskin ?gé%%§$ﬁeﬁgﬂg é%&d fﬁ) Qﬁiﬂhﬂﬂ% ggn%%% ed over

sai-d val ve menbeuntisitcaprening, hand m\ﬁwtabreawsc A§. apencttatl® having

an 15 upper sst @ppeeCkhpPasot Gt abhey P e ieiber; 2438l BokPifigi dedpse and a
| ower cam section sli,deab

endi in i d val ve, nenber erture,
wher eby axi al mFPBREASIDE %h’é:L 2 é}g%??‘i)ﬁ’%aﬁjs‘é‘s fePOERPRC gnt act a wall’
of said apertursa;ﬁheaéb; menilsexg ahEraﬁswerssﬂpassage Eﬁroaghdsaialerally_
over said val ve 58 1gnt &Il %Iyégl g/{eéwf,al%mn tﬁEa 931:1? d stem

section causes sai F o Tot con e propor -
tion of fluid eﬁﬁsﬁlﬁé $¢0@1%@kﬁﬁ|m#mbe¥mnﬁhﬁﬁfb¥3upﬂnfBBPEOBFb§b¢t|on|ng
val ve const ryct %sﬁ@@oﬁﬁn?adﬁpéﬁé \9&1&@%&&&15“@.@3'[ iné&' §a§§ BRESRGN

described with reference he enbodi nent of: FI% t he enbodi nent of
Fi gures 2A-8B. said kidney shaped hole, through said transverse

passage, and past said- recess to reach the outlet;
a bearing member mounted over . said valve member which
has a bore having an axis; and an actuator havxng an

15 upper stem section rotatably and axially movable in
said bore and a lower cam section slideably extending
into said valve member sperture, ﬁhefeby axial movement
of the stem section causes the cam to contact a wall
of said'aperture, thereby causing the ﬁalve member to

20 slide laterally over ssid valve seats to control fluid
volume, and rotation of said stem section causes said
valve member to rotate, thereby controlling the propor-
tion of fluid entering from each inlet 6pening.

3. A fluid proportioﬁing valve constructed and

25 'adapted to operate substantially as herein described
with reference to the embodiment of Figure 1 or the
‘embodiment of Figures 2a-8B. '




