SHOWERHEAD Thils vppl ication is a continuation-in-pané 1soﬁ19U68‘3085"9“t sheet
plication Ser. No. k747,742, filed Aug. 20, 1991 now abandoned by the
same inventorship a d 'SS|gned to same assi gnee. The :present ntion
rel ates to shower he XA though including one or nor ¥ étu5ki£é heral |y
useful in showerhead§, ¥t pertains particularly to multi-npde showerheads
havi ng di fferent conbjgati ons of conti.ng- _ous spray and pul sating delivery.
U S. Pat. No. 3,762,648, issued CQct. 2, 1973, disclosed a showerhead which
delivered a pulsatlng streamthat could be varied fromslow to fast, as

di stingui shed fromeven earlier showerheads that delivered only continu-
ous sprays which m ght be adjustabl csHowerMEAD he pat- tern of delivery.
U S. Pat. No. 3,801,019, issued Apr. 2, 1974, directed attention to a
shower head whi ch all owed selectability as between pul sating and conti nuous
deliv- cry. Its degree of adjustnent was froma sel ection as between fast

and sl ow pul sati ng deI n%@n@n H%nu%&h% 19 lo?’aﬁ'sjrk;{ .ogether with

conti nuous fl ow and C he unit was
ad- justed toward a ;ﬁé ?L‘ll 3,958, 756

and 4, 190, 207 descri % mmMOGMﬁde%ﬂ §€I ection as
betvveen nmodes whi ch s8m#t assigneeare in the sane sequence as in the afore-
said U.S. Pat. No. 3, JHe &mﬁﬁsenﬁ@ﬁe:rmﬂcs\abesl@émm yRbn design and

devel opment over a Rﬂbhﬁﬂxﬁ&l ohxdrfﬁoﬁéf&tﬁgg % fjt of the

present applica- t| ccessfully
par- ticipated in th margetﬁ) de.f %ééf@g ? uedlts prior
efforts in research‘g Fen %‘P“Bf" ¢RI ance of
still further patentais mYéﬂd rplsating delipery. No. 4, 303, 201 teaches the

inclu- sion of a soft ESana&lNe.p],iﬁZ,ﬁd&,tmucd ﬁcadullt976ndisolosedvre i nci sive
outer spray pattern sshdweshisadnahioh thbbﬁ:@!apdlﬁ%idg EM'e% thatul sating

flow. It further pr f fromhard to
soft in perception %‘c‘iﬁqx ﬁ%ﬁéwéﬁﬁgﬁf&wrs 'on19 mser

ous sprays which might be adjustable to vary the pat-
tern of delivery. U.S. Pat. No. 3,801,019, issued Apr. 2,
1974, directed attention to a showerhead which allowed
selectability as between pulsating and continuous deliv-:
ery. Its degree of adjustment was from a selection as
between fast and slow pulsating delivery and a combi-
~ mation of pulsation together with continuous flow and a
reduction in frequency of pulsation as the unit was ad-
justed toward a mode of all-continuous flow. U.S. Pat. "
Nos. 3,958,756 and 4,190,207 described showerheads’
that had characteristic selection as between modes.
which basically are in the same sequence as in the afore-
said U.S. Pat. No. 3,801,019. Those patents were all
- based upon design and development over a period of’
time by the same assignee as that of the present applica-
tion.
That assignee, besides having very successfully par-
.ticipated in the marketplace for showerheads has con-
tinued its prior cfforts in rescarch and development
with the result of the issuance of still further patents.
For example, U.S. Pat. No. 4,303,201 teaches the inclu-
sion of a soft central spray pattern in addition to a more
incisive outer spray pattern both combined with the
availability of a pulsating flow. It further provides for
adjustment to obtain difference from hard to soft in
perception of the pulses, as felt on the skin of the user.




- 2. At the sane'time, adjustments as between dif E{{igﬁt-pgﬁ%&%ﬂ%%%'%

of the nodes permt variation in fre- quency of the

avai l abl e to the user i nvol ves an outer spray pattern togethe é'gith
delivery of fairly-hard pul ses, while another node algjgs SH—E%?? del i very-
of slow pulses with a soft delivery and a still di fferent de allows the
delivery of fast pulses with a soft characteristic. U S Pat. No.
4,398,669 has a still different combina2 - tion of features. They include
the delivery of either an outer spray or a central spray, or a

conbi nati on of the two, together with the delivery of pulses which may be
fast or slow. A separate shutter elenent is required to achi eve pul se
perception at the skin of the unit. Still another patent is U S Pat.
No. 4,588,130 which is directed to a ghowerhead that includes di fferent
and new node of oper & gh’rf@?"p?%’en?‘i‘ﬂ‘spﬁeiiﬁe‘%:m? d#gcdx §%of any of
the above patents.. Wi cembinatensu@sthe mogeoparmit AU 4r 8at ures of

t hose prior shower- kquaniey of thépulsation aG@uietrtnodea lavailablertst theritser a
continuous  spray w t inwslves anctee spaivophtteniutagdtheg weth deliverys t o
yield a confortable angfiRaly-hat® gudsdl twhie $ibiBer @lodd allowkitheof the
user. As with all of tRerOLRPL SIUWHIEAwitPa'BH acHbay $Et amve. this
further patent was as- .Sl Qed oF]{l s IROE %lrg&q.ggs \P.gcgu@ﬂp§esent

appl i cati on. For thedbg‘é’ EPT AL OWar ﬁsdeeﬁﬁ ¥ B "ones of the

af or egoi ng shower heads 3 I5H8ved in use to_be both enjoyabl e and
beneficial as well as bekh§. Pat.iNei 4.398669hasa 58l different com | . Some
users, especially in ceionofhfdatuiescThgydnchyde theadelivenyaofeithenaner, ex-
perienced ultimte difgutes sprayrorop eeatrabSphiyi, Urng chmbinatien dfthei t of
certain minerals on VaW%o%éthEﬁﬁﬁhﬂfeaéﬁvé@%\?ﬁﬁwwﬂhﬁmameral s

arrive within the showgls '

& gwpg&}['%%ﬁ%tctﬁ%d#§e%e§c%ri% ey Not only

do such m neral deposit{s,on fro r e unit detract
from an ot herwi se ni ce‘ﬁgﬁaér% }E:'e %&%sﬁ%‘% * ori.fjces. Such
clogging may |ead to di sPtibianathenpairatdedl-ped'al, Y whighi 1 sone
cases even to conpl et eihdiretteddosf shiwerheadithanincludes ndiffersnt andes.
anew mode of operation not presented in the shower-
heads of any of the above patents. While it includes
many of the beneficial features of those prior shower- -
heads, it has the additional combination of a continuous
spray with an associated slowly pulsating spray soas to
yield a comfortable and desirable result as sensed on the .
skin of the user. As with all of the other showerhead
patents mentioned above, this further patent was as-
signed to the same assignee as is the present application.
For the great majority of users, different ones of the
aforegoing showerheads have been proved in use to be
both enjoyable and beneficial as well as being reliable
and yet reasonably economical. Some users, especially
in certain limited geographic aress have, however, ex-
perienced ultimate difficulty in operation arising from
the deposit of certain minerals on various surfaces of the
showerhead. Those minerals arrive within the shower-
head by way of the user’s water system. Not only do
such mineral deposits an the external front surface of
the unit detract from an otherwise nice appearance but
they tend to clog the orifices. Such clogging may lead
to disruption in the desired spray pattern and in some
cases even to complete blockage of different ones of
those orifices.




- 3- It is. therefore, one general object of thermgﬁﬂgffegm' _venfgiﬁggt

to provide a new and i nproved shower head I n which such d

di sadvant ages are over - come or at least greatly mnimzed A

rel ated object of the present invention is to provide Datey @kﬁ%ﬁﬁ I mpr oved
showerhead in which a critical conponent of the showerhead in terns of
spray forma- tion may be easily renoved fromthe showerhead for

cleaning and restoration of free-flowtRrdugh the differ- ent spray
orifices. A correl ated object of the present invention is to provi de

such a shower head wherein the renoval of a conponent for cleaning and its
ultimate reattachneng {0 ef‘&ﬁ &Nbhe éﬁl Bﬁpbfst dn¥ideput any
opportunity for ?’ '%[Po ot her, ope a?lv %r’rgon na Bht unit. A
di fferent object o Wt%% gr‘é’sgﬁ V1 ﬁ\éﬁﬁ\’oﬁn&émﬁ vecgé sg"\fé 'éf“ﬁew and better
conponent arrange es o

which such gifficulties and disaduantages 226 0¥ des of

operation and foPOBERR rhleashgreatly minimizedr ays when sel ect ed.
Anot her rel at éd obj eAtretdted iobjectasfotiie presenttineention isto prosidecri ti cal

conponents of the ghrwerdirhimproved showetichd Cinnwihich al criticab has been

and w th respect Paponkat BFEE i‘ﬁggﬁ”%*ff" o fﬁg.mﬁ‘i‘éddimpf’ﬁ' but

m nimal effort. naﬁ%¥§% ?Q%bfg -ooéatﬁg.}]‘;rdggéﬁ$ ie%h%ﬁc} & is to provide
a new and usef ul n‘c‘)l&ﬁﬁ"gtgﬂfﬁ esteration, of, freeA1GW dhropgh, the i‘*‘ﬁ'ﬁ of a

shower head whi ch hﬁ&‘@fébfr@ﬂ%e_ assenbly  fromwhich, with the addition
of various conponenté, correlatedr object | ofh thé presenttimwventioa fsr taluct nodel can

be achieved. Fpravide sucht dshoakirhead ok héetein Rhe Temoval\efnai on is to
provide a new and ¢dmpaneft frRIRAkT 1§ ARt e &hftadhRidheYo Pat tern
configured general dgy b e ¥ BeRidio fk%?d"\%tﬁohpgﬁ _ the hunan
body. I n accor daggce, W ? ne ﬂg#)e ot 't e{q%roese]t%%#&\’,/ér-.}[’l on a .
shower head has a c %‘5%%??% o ORGTFILYC SPMIPORERIS R FMe™y a plurality
of |ongitudinal grod%e$iEenent Objcst ok ithe| presgatdaverfiar cct@i‘on around a
cylindrical wall asshieve angewaand dbesterycomponeat! atrapgement fong sai d grooves
with said ring beisejedtingatmng the diffeteritomades ofroperationdady an annul ar
menber for enabl i nfprtc@R€ing thieVpuleitiy@ spPiysSahen Iselectém sai d shower head
for clean- ing. Another refated object of the present invention is to
' mold critical components of the showerhead from a
specific material which has been discovered to be
highly resistant to the formation of mineral deposits and
with respect to which any such deposits may be re-
moved with but minimal effort. -
A further object of the present invention is to provide
a new and useful modular concept to achieve the forma-
tion of a2 showerhead which has a core valve assembly
from which, with the addition of various companents,
the production of more than one product model can be
_achieved. :
A still further object of the present inveation is to
provide a new and improved showerhead which may
emit a spray pattern configured generally in correspon-
dence with the outline of the human body.
In accordance with one aspect of the present inven-
- tion a showerhead has a circular array of outlet orifices
defined by a plurality of longitudinal grooves circum-
ferentially-spaced in succession around a cylindrical
wall and a ring having a cylindrical lip overlying said
grooves with said ring being threadably secured to said
showerhead by an annular member for enabling tempo-
rary removal of said lip from said showerhead for clean-

ing.

— )




-4- I n anot her aspect, a channel plate in said .
radi al | y-spaced first and second nozzles individually ﬁgge (Eact g%h“wém sheet

effect driving an associ ated wat er-chop- pi ng turbine at different
speeds. In a further aspect, a rotatable external B@etrcﬁ) i‘ﬁj S

coupl ed through an internal sw ngable control armto a control plate the
rotational position of which deter- m nes the choice of spray node from
t he shower head. In yet another aspect %f-the present invention, a

shower head has as one spray pattern a series of circular- |y- spaced outlets
having individually different outlet pacings and inclinations to a common
axis as to config- ure the pattern generally into an oval shape. The
features of the present invention which are be- |lieved to be patentable are
set forth wi th part ilnsnatheryaspect,echamnsl qiatecinaiaits shdwerkeaghni zat i on and

manner of operatlcmsqidm\@ %ﬁfﬂﬁtﬁﬂa%mhézﬂﬁsﬁﬁlﬁvidmgg'on t oget her

with further obje aﬁﬂg ségyt &e er st ood by
f to the f d ¢ “GHOBT th
acconpanyi ng dra ‘*Y*ﬁfﬁﬂmisc@@ EP of whi ch | ke, nurter al s

acconpanyi ng dr awi
identify like el emeff& %"l‘ﬁ?ﬂ% @H'otata exxterpal gontrelyangict i onal vi ew

t aken | ongi t udi naIWP@'F# &@ugéz ahuvernal swiogbblyycontroharmrtesent i nven-
tion; FIG 2A i somtralxplateltiiei sorational posittomiofawlichi detep! t he
shower head of FI Gmihes thEIcﬁmé’@ofg o Ofioin ithe BRbWerh¥a®W of the
remain- in ortio I conti nuation of
FIG 2A gFIIOG 3 CgCt %@gg“g&ggrﬁfﬁ’g é;il ew o?m?ta 2arnat i ve portion
of FIG 2 to acciy%’b’& FFRYac b 4Ais a
front plan view &Y-SBa lets hs‘NlﬂEn mﬁl‘F’F’ '-'%t tlet 4B is a
cross-sectional vpatingsiknd mlmag:qnsetom n@mmmmsmgonﬁs- and FIG 4Cis a
rear plan view ofure ke pattern genpraibninto arfFb@al Sifapes a front plan view of
anot her conponent FheWeatitres ofEIheprasent3inventondWHich ar€bess-secti onal view
taken along the Kehad 36 vaParéhtableare’®e forthRbich ﬁ?ﬁbﬁ!a?it??ﬁr plan view of
the same conponepf, appended claims. The organization and manner of -
operation of two specific embodiments of the invention,
together with further objects and advantages thereof,
may best be understood by reference to the following
description taken in connection with the accompanying
drawings, in the several figures of which like numerals
identify like elements, and in which:
FIG. 1 is a cross-sectional view taken longitudinally
through a showerhead embodying the present inven-
tion;
FIG. 2A is an exploded isometric view of a portion of
the showerhead of F1G. 1;
FIG. 2B is an exploded isometric view of the remain-
ing portion of the showerhead of FIG. 1 taken as a
continuation of FIG. ZA;
F1G. 3 is an exploded isometric view of an alternative -
pomon of FIG. 2 to accommodate a different manner of
mounting;
FIG. 4A is a front plan view of 2 component shown
in FIGS. 2 and 3, FIG. 4B is a cross-sectional view
taken along the line 4B—4B in FIG. 4A and FIG. 4C i is’
a rear plan view of that same component;
FIG. 5A is a front plan view of another componcnt
shown in FIGS. 2 and 3, FIG. 5B is a cross-sectional
view taken along the line 5B-—5B in FIG. 5A and FIG.
§C is a rear plan view of the same component;




FIG 6Ais a front plan view of a further conponent shown in FIGS. E 6}3&
3, FIG 6B is a cross-sectional view taken al ong t Fé¥s jsnthegepiagesiencps
6A and FI G 6Cis a rear plan view of the same conponent; FIG 7Ais

a rear plan view of still another conpo- nent of Fl_}ﬁe: Zaa’giq?q, FIG 7B
'n

Is a cross sectional view taken along the line 7B- 7A and FI G
7Cis a front plan view of the sanme conponent; FIG 8 is a front plan
vi ew of yet another conponent shown iP A GS. 2 and 3; FIG 9 is an
expl oded isonetric view of a first portion of an alternative enbodi nent

of a shower head, FIG 10 is an exploded isonetric view of the remain-

I ng portion of the showerhead of FIG 9 taken as a continuation of FIG
9; FIG 11 is a front plan view of a conponent shown in FIG 10

together with a graphical depiction of various angul ar rel ati onshi ps; and
FIG 12 is a fragnmentary cross-sectional viewsimlar in part to FIG 1 but
nodi fied in accordance wwth the alternative enbodi nent of FIGS. 9 and 10.
Wth reference to Fl GFIG..644s arfeorttplaRevie® bpdfutthir \Cofipdnezgnponent s are
general |y assigned RggRir iff FIGS.82 WAGCH, FIGISBi$ ¥ ¢rodé-Sadorplof function.

TESZ;JBSrthsaaCQf]‘[W?@?E?ﬁ%ﬁf‘gﬁfE%‘ QLA BFIS I e e
30. Internally is a ﬁg‘sﬁ a Wﬁ%@ic

g, L . .
§ an orifice cup
a control plate 38. B d'AHS 3 Rar R

S:atg _;gégwgﬁpreect or 36 and
s Scting tube.
42, a control arm 4Renfof FIES. ‘E@OFI&G WQ@@%"‘%&WL ncl gded is a
detent ring 50, a cdakemalongthedine ZBp+TBtinFIG. B4 and BEGe7608e 56 and a
filter screen 58. Fladson plamsici aflthesame eompomeht;nount version. This is
intended to be threadfIQ8 is d froneplanobiendnof yatighothiey tontmondnte whi ch
projects outwardly ishe®@d i FIES. 2 and 3; -
FIG. 9 is an exploded isometric view of a first portion
of an alternative embodiment of a showerhead;
FIG. 10 is an exploded isometric view of the remain-
ing portion of the showerhead of FIG. 9 taken as a
continuation of FIG. 9;
- FIG. 11 s a front plan view of a component shown in
FIG. 10 together with a graphical depiction of various
angular relationships; and _ '
FIG. 12 is a fragmentary cross-sectional view similar
in part to FIG. 1 but modified in accordance with the
alternative embodiment of FIGS. 9 and 10.
With reference to FIGS. 1, 2A and 2B the various
individual components are generally assigned nomeén-
" clature which is usually indicative of function. Thus,
there is a nameplate 20, a spray cup 22, a spray ring 24,
a pause insert 26 and a center spray plug 28 all associ-
ated with an orifice cup 30. Internally is a turbine 32, a
channel plate 34, a flow director 36 and a control plate
38. Beyond the latter is an O-ring 40, a connecting tube .
42, a control arm 44, a flow regulator 46 and a seal 48.
Also included is a detent ring 50, a control ring 52, a :
pivot ball 54, a base cone 56 and a filter screen 58.
- FIGS. 2A and 2B illustrate a wall-mount version.
This is intended to be threaded onto the end of the usual |
plumbing pipe which projects outwardly from the wall



above a bathtub or shower-stall floor. In the al ternat %selshﬁ\@% ﬁodmeat shest
of FIG 3, pivot ball 54 and base cone 56 are replaced by another Oring 60
seated into one end of a handle 64 closed by a back cover 66. :?n
alternative, handle 64 and cover 66 are conbi ned as noDaked B qﬂ
co-injection process which produces fin- ger-depressions on the front

handl e surface. The key-shaped outer end 70 of control arm44 is
captivated in a slot 72 in the back of &antrol ring 52 so as to be swung a
limted distance when the control ring is rotated. The inner end 74 of
control arm44 is secured on a nub 76 of control plate 38. Control plate 38
Is thus rotatable so as to nove its peripheral notch 78 succes- sively over
a plurality of different ports 80-85 in flow director 36 (FIGS. 6A-C).

Port 80 is nerely a generally-central hole through director 36. Ports 81-85
as viewed in FIG 6C are each in the formof an arcuate well having a

di stinctly shaped abmweoa batiftubartstvovegrestall dloor. bephe aléernativis t he corre-

spondi ng nunber i rhdrdshelfveriion ofFPEc 8 pivalibhflesdaitid baseabnens of those
openi ngs det er m nes4 hfes irkpicRAtdy ahoméﬁ@-ﬁﬂ vaﬁs&iedqﬁtmedeby nest ed

sl eeves 90, 92 an Wﬁgnﬂfeowcélog gn36 i n coopera-
tion with sleeve9 ha F?‘J"E e rear rom r| agup 30 and the
outer body wal l E'e fa m@ﬁ Ch are openi ngs
100 that lead to p‘EG ¥t £O2B] ‘3“%95%%‘{55 ce§ Inst her

sl eeve-like or cir@endepressigns onnde; f5ast p rfages r om t he different
princi pal conponent ST'bekey-shapedt eutertent ﬂ‘l)eofenbntmésnmf 44his com ponents.

Thus the rear of oasap‘dmc@upa?dvommthtbhchdﬂmnmﬂwyszlsoer wal | of
director 36 and regy pB&lsWunp fﬂ:ﬂ&ﬁeﬁﬂﬁs&%ﬂwﬁé&ﬁ@éoﬁ@oﬁﬁﬁ nel plate 34

terfit th f t d
Irga(ra\rlvalrd \g: eeveO(r)n gl regﬂé ngﬁﬁ n'ﬂ‘?@ éoﬂﬂ'o %%sgtﬁxr I ?o(ra\?vg(rad sl eeve
9

on connecting t ube® 598 ’a é’é%yés ?:ﬂg%@i& %? I ded t oget her

ultrasonically in ¥ 38 BrmeYRIIPEIPASE
sively over a plurality of different ports 80-85 m ow

director 36 (F1GS. .6A-C).

Port 80 is merely a generally-central hole through
director 36. Ports 81-85 as viewed in FIG. 6C are each
in the form of an arcuate well having a distinctly shaped
contour of bottom opening as depicted with the corre-
sponding number in FIG. §A. The respective different
locations of those openings determine the flow path or
paths served as defined by nested sleeves 94, 92 and 94
which project forwardly from director 36 in coopera-
tion with sleeve 96 that projects to the rear from orifice
cup 30 and the outer body wall 98 of center spray 28
[aterally through which are openings 100 that lead to
pause insert 26.

As best seen in FIG. 1, otber sleeve-like or circular-

-rib formations projecting from the different principal
components serve to interfit different ones of the com-
‘ponents. Thus the rear of orifice cup 30 nests within the
forward inner wall of director 36 and rearwardly-
projecting short sleeves on channel plate 34 interfit with
forwardly-projecting sleeves on director 36. A stepped
rearward-sleeve on director 36 nests within a matching
outer forward sleeve on connecting tube 42 with those
sleeves preferably being welded together ultrasonically
in captivation of control plate 38 and O-ring 40.




7- When notch 78 is over any given one of ports 80- §b$“isahe|rgphpmant sheet

I's created through the unit by correspond- ing passages so as to |ead the
water to respective ones of the different flow outlets. Yﬁggr %rptﬂ%g in
the flow path through port 82 to nozzle openings 110 in Chanhne | ate 34
drives turbine 32 at a first velocity, while when the flow path is from
port 83 to outer nozzles 112 the speed of turbine rotation is faster. As
with the shower- heads in the ol der pafents nentioned above, the water
continuing forwardly fromturbine 32 is caused to pul- sate by reason of
the gap 114 in its shoe 116 so that the water pulses are emtted in
circunferential succession fromthe clusters of pulse spray outlets 118 in

orifice cup 30. Wihennriteh I8 isidver faly givenidieUsf pofts 80eg$odi ment, the

O cam s om ttod [omo pathis Slealdf it g‘*dﬁ‘wifj%ﬁ  center spray
pattern from orifi;ﬂ%é%. angggsn“gg?%ggfc éga%?égﬁ%e:ﬁ%bvpray plug 28,
port 82 for slow p && ﬁ%‘f WIE 1R,; h nodes

del i vered from out Iléactg thiqus G°5b§¥“83°z¥ opgrings 110 1 ¢l omorifices
124. Port 85 is to Blricod4 drivestuntiee 324t a\first welositynwhile whem t o t he body
spray outlet pattche Bewcpathed fremeportf 82:to outer\nozzles 412<thel | . openi ng 126
t hrough director 3Gpekd dftusbineastation i Extert Agpesith the slphwerseat i ng of
control plate 38. /eadsiifthelcldes patentyhditicaed abovd)eheownatedf director 36
serve nerely as a r@iriinifing Wh@hrdly FolPhirbine 48 6€ g;sa fPphp_80-85 are
additional wells 173 ' &15 ﬂfcg%?il N §tsCHRR ? &?P&)ﬂg_h To adapt the
sane core val ve as or. use W. a_st. T 0Tt ”ﬁ ow.ggttern, one or
nore of wells 129 E %‘%‘%ﬁg emitted ;in; 125 §

Bs capti vat ed
on the back of con

g Q=g 1§

Ht- Het N
gk g i A ML AL
ring 52 i s rotat ed,3°ei rcunferential |l y-spaced outward- |y-projecting nubs
130 on detent ring 5Marepamiculany for theidhistzated embodimpent,thaal grooves 132
for each of the di fport esssigmméntsoase georer 801 forc aheepaoselimpdeespectively to
the series of portsvhéreim@a $thall Wate@Citééam 15| mif fisin tdtsf1over head to
deliver the variougpdhif@r 50, pobt 81 fBAAEERSe? $pESY pUftein fod aPhi cal Iy
depicted in FI G 8grifices 122 defined by grooves 124 on center spray plug
28, port.82 for slow pulses and port 83 for fast pulses
with both modes delivered from outlets 118 and port 84
for the outer spray from orifices 124. Port 85 is to allow,
from the same valve assembly, flow to the body spray
outlet pattern described hereinafter.
A central small opening 126 through director 36 al-
lows pressure bleed to permit tight seating of control
plate 38. A series of arcuate wells 128 in the rear of
director 36 serve merely as a molding relief. Similarly,
succeeding ports 80-85 are additional wells 129 which
_in this case have closed bottoms. To adapt the same

core valve assembly for use with a still further flow
pattern, one or more of wells 129 may be opened.
Rcsxllf:nt detent ring 50 is captivated on the back of
connecting tube 42 and located inside control ring S2.
As ring 52 is rotated, circumferentially-spaced outward-
ly-projc'cting nubs 130 on detent ring 50 arc detented
n.lcccsswcly.ix‘z longitudinal grooves 132 for each of the
different positions generally corresponding respectively
to the series of ports in the flow director. This enables
the showerhead to deliver the various different spray
patterns selectively as graphically depicted in FIG. 8.



- 8- More specifically as enbodi ed herein, ﬁg{st_ls Ro .-a@dcadeﬂtrsheet

el ongated while grooves 132 are equally spaced. T esults I n one detent
for a conbined outer spray and pul se node and, after a r outer spray
al one, a conbi ned outside spray and body spray mhqﬂ“éhenjg node is

I ncl uded. On the inner circunferential surface or wall of spray cup 22 is
a thread 134 which mates with a correspond- ing thread 136 on the exterior
circunferential surface of director 36 Orifice cup 30 has a forwardly
facing lip 138. Spray ring 24 is pressed over lip 138 so that its
circunferenti-ally-spaced series of alternating-angle grooves 140 create a
continuous-spray circular pattern of orifices 124. \Whenever m neral
deposits or other contam nents begin to clog the outlet spray pattern, the
user is able upon a nere twist to renove spray cup 22 and spray ring 24 so

it or dopos i og f'ne?ﬂgp %ﬂ ﬁ%%bg?oggﬁa%ﬁ&% Hed seer " Fla

1, the forward end ‘undercut to
forma circul ar nub c‘&o"%&#&’r 96 %ﬁ@‘qbéé P read 134 is a
circular nub 144 tend pubcmm@emé.onfms,mcmaﬁqx ompbmabrealpm al |y outward

exterior surface ofs syombyined npuBRitiepspeayudad body spady ywhpacthe pair of
circular ribs 146 dattet Modbiscimclhwdret. her nest between nubs 142 and 144 so

that spray ring 24 i mfﬂ? ﬁ&%&ﬁm&nﬁm ﬁ&f&éﬂooezvmﬂpzta@e user
unt hreads spray cup "'%? rrg)g‘rt f&w qna&gr@] ggpPul | ed
outwardly and renowé tﬁ gé é: rposLll Lropves 140
overlie lip 138. 0?1 ?ﬁf * ﬁfundeswed
matter, the materi 1‘?‘?‘8&1 @ﬁr%fq‘f' fice cup 30
are mol ded pr ef er abl3g. | Spray E&St% ix® dﬁﬁ%ﬁe‘?"@shﬁa d‘soy Hoechst
Cel anese Cor- por at¢isenmfarestisllyspaiced i series aoénalﬂcrmmm sir- ably all
oper ati ve conponentgroaves [140fdreatepa icontintiousisgedy aircult patzers mat er i al
because of its surfgferiies 1) WhHenedepOsindral deposits or other

contaminents begin to clog the outlet spray pattern, the

user is able upon a mere twist to remove spray cup 22

and spray ring 24 so as thoroughly to clean the surface

of lip 138 as well as to remove all matter deposited in

the spray-defining grooves 140.

As best seen in FIG. 1, the forward end of spray cup

or member 22 is in-turned or undercut to form a circular

nub 142. Spaced axially to the rear toward thread 134 is

a circular nub 144 that protrudes radially inward. From

the radially outward exterior surface of spray ring 24

protrudes an axially spaced pair of circular ribs 146 and

148 which together nest between nubs 142 and 144 so

that spray ring 24 is captivated within spray cup 22.

When the user unthreads spray cup 22 from orifice cup

30, spray ring 24 is pulled outwardly and removed from

its operative position wherein grooves 140 overlie lip

)

In further minimization of the deposit of undesired
matter, the material from which at least spray ring 24
and orifice cup 30 are molded preferably is an acetal
copolymer as manufactured by Hoechst Celanese Cor-
poration and sold under its trademark CELCON. Desir-
ably ail operative components in the flow path are
molded of that same material ‘because of its surface
resistance to deposits.



-9- The core valve assenbly may be descri bedTads ig thtreplabbmeht Sitbet
val ve assenbly which includes connecting tube 42, flow director 36,

control plate 38, control arm 44, and one seal 40 betwee t? 9 ntro

plate 38 and con- necting tube 42. The functi onal sPP&? g% tr s (nodes)
produced by the addition of various conbinations of parts are reviewed and
i sted bel ow. 1. The Pause node: This node of shower operation is
designed to allow the user to reduce~tRe~fl ow of water without conpl etely
shutting off the unit. 2. The Center Spray node: This provides a concen-
trated spray pattern consisting of forty individual streanms in the form of
four concentric circles containing ten spray streans each. 3. The Pul se
(massage) node: This node is very sim- Jlar to the sl ow nmassage node in

U S. Pat. Nos. 3,801,019 and 4,190, 207. The primary difference is in the
way the slower forced vortex is achieved without increasing the flow

bal ance of the unit. TRexors vaBACidskRbly ntay BeddscHBe@siaimiule di scussi on
of channel plate 34&;0&::111}?@%9&11? hfigst @Eag._g tif@Pffpe This node is

very simlar to the e The primary

difference is in thg iﬂs‘ﬁ@%@ r“;cf ' é‘gleﬁltalt% ' Pgt Z ?ﬂ"so descri bed
in detail bel ow i n® é%&isﬁ?h Noiain _arﬁTéﬁ"?.ha ﬁ.“ CO8%e Conbi nati on
Pul se/ Needl e Spray Recing tuheé e faactionalspray pasterpsiémadesk with enough

flowto each to gi peoducedsbpdthecadditionwnf variausneombinaianseof 1 ow bal ance
of the unit. The fl partbarareviemedomid tsted bgiowar eci se features in flow
director 36 at the prppFhé Pabse modexTHis medeiofRhbbair dpetationis Wi th control

plate 38 open- ing ROR} R R f6W 6OWaiEAY 52. 6. The
e sprey e ﬁﬁ*ﬁé&& 192 g ﬁ."pi@ﬁz%‘i%?%"tzo?‘”%yt hough
g

pattern as found on't h - J. i
the dianeter of the t erf’ﬁi ex, Spray. gdss; %’ v DCER" S\ ml ler. the

angl es of " the sl ot strtechi PRV e PIRAE tGRASKNE2f R Yidyakes angl ed
out wardly. streams in the form of four concentric circles containing

ten spray streams each.

3. The Pulse (massage) mode: This mode is very simi-
lar to the slow massage mode in U.S. Pat. Nos.
3,801,019 and 4,190,207. The primary difference is in
the way the slower forced vortex is achieved without

increasing the flow balance of the unit. This is described
in detail below in the discussion of channel plate 34.

4. The Turbo-Pulse (fast massage) mode: This mode
is very similar to the fast massage in U.S. Pat. No.
4,398,669. The primary difference is in the way the
forced vortex is achieved as also described in detail
below in the discussion of channel plate 34.

5. The Combination Pulse/Needle Spray mode: This
mode is a blending of two modes with enough flow to
each to give pleasing results while maintaining the flow
balance of the unit. The flow balance is achieved by
precise features in flow director 36 at the properly in-
dexed location that lines up with control plate 38 open-
ing 78 when positioned by external control ring 52. .

6. The Needle Spray mode: This mode is basically the
same sixty-slot spray pattern as found on the shower-
head of U.S. Pat. No. 4,190,207. Although the diameter
of the two thirty-slot concentric spray rings is smaller,
the angles of the slots remain the same—two degrees
and five degrees angled outwardly.



- 10 - 7. The conbi nation Needl e Spray/ Body Spray node; t
totally new conbi nati on of spray patterns is neant lﬁr‘BﬂL‘]ﬁ%‘a@é’?‘tsm
bl endi ng of a new Body Spray (de- scri bed bel ow) and the o d Needl e
Spray. Like the Combi nari on Pul se/ Needl e Spray, ea 1SPr & % ves
enough flow to give pleasing results while maintaini t he flow bal ance
of the unit. The flow bal ance is achi eved by precise features in flow
director 36 at the proper indexed 10€htion that |ines up with control

pl ate 38 opening 78 when positioned by external control ring 52.

8. The Body Spray mmde: This ovaI/fuII-body spray pattern is forned by
nul tiple, angled sl 69“7&1%#)@@&4"&15 pERy Spsayimodsd oval / ful | - body
spray effect (asThistoralynew combinatidmof sprajpattemsris mpanti s acconpl i shed
by  varying thetsippbdacglacsofo tiending! of AendwiBedp Sprays(den each  of the
four quadrants t&ﬂ%é&il&‘i‘oivbeaﬁ&sth&e l&fﬁé&llc 5 fay. U@cd nRE pattern is

descri bed at so indHBh PSisa) g{g a2 l.cl;;gﬁ,éhovverhead t hat
woul d represent ”‘rr’ g stlance nor mal shower
sequence. ?‘% rﬁ} i ‘F%W‘%frci b een se- | ected
to produce a p| p “§°h8 dtbr?el"&"r:m " h % ¥ through 6

listed above. MaAGISY¥ER DY BFgCise featnsessing§ 9\“6 direcipodb @ dhey sel ecting
various groups opropardodsxed logatior that-limesaspmith con@p!;platg of nodes 3
through 6. | n ad38 opening78 avhermpesitionkditheextietfiareortrol spgay nodes ful ly
I mpl enented in tsz specific enbodi - ment of FIGS. 1-8, the above

di scussed oval or Wém@vﬂ YRI-bbBY spegy I n the
9}

alternative kC f eat ures
i ncl ude the redrt]g?&on |n sr /ﬁfé%-éé?gkdﬁl arcg Rfﬂﬁr?e mai n val ve
chamber. This reRI& SPERY cgﬁe back pressure
created by the vH?iﬁ E?EST%‘ #a?‘P’E)‘FFIBPCCG-ﬁGF IS 3gcandp °§n Ythe exit ports

of flow director vaingthe sios@angis on cashiafithe fiftasmsdatsan eaghnger unit while
mai n- taining a ofthst fourlguadragts toi procduee thadesiredeffetticEhea pl easi ng
variety of spraydestdd ﬂﬁem isT descatibhett @t gbaneoptimuandistaneaof the nain
val ve chanbﬁrtal frows tFx fasd B tRE shyRferkahd &hb WA Rlpr ti low to various
ositions tha c r n spra
Bat terns. Contr o Q'%c ?%xk%nglggég&}&l: %1 Wu?ﬁlglt r a\%te'%agf cgnt r/ol arm 44
and, there- for e mma com{)ma%ro%yo cggzs t hat %an be sel ect ed.
: ponents has been
Icctcd to produce a pipe mount and & hand-held umt
" with modes 1 through 6 listed above. Many model vari-
. ations could be produced by selecting various groups of
" modes; e.g., a four-mode unit consisting of modes 3
through 6. In addition to having all of the different
spray modes fully implemented in the specific embodi-
ment of FIGS. 1-8, the above discussed oval or body-
spray mode is more fully included in the alternative
embodiment of FIGS. 9 and 10.
Other specific features include the reduction in size
(cross-sectional area) of the main valve chamber. This
reduced size lowers the force developed by the back
pressure created by the valving combination of control
plate 38 and the exit ports of flow director 36. This
reduction in force creates a stronger unit while main-
taining a relatively large diameter face to produce a
pleasing varicty of spray patterns.
The unique placement and size of the main valve
chamber allows the shutter type valve to control the
flow to various positions that can be directly ported into
a wide variety of spray patterns. Control ring 52 is
designed to limit the travel of control arm 44 and, there-
fore, the number of spray modes that can be selected.




- 11 - The use of the direct connection between CoRkOle theabplacémentisheet
control arm44, which in turnis allowed to slide in keyed slot 72 in
control ring 52, allows a node indicator 149, which is nol ded |q\q ontrol
ring 52, to always be indexed in a fixed rotational rel &ﬂt%hsﬁll 3'Ct he
conpleted unit assenbly. This indexed relationship in turn allows node

I ndi cator 149 to be aligned with the graphical inages that may be printed
or mol ded onto other conponents of theldssenbly. These graphical inages
each depict a functional node indicating to the user of the shower which
position to set the node indi- cator by rotating control ring 52. The

I ncl usi on of the detent feature, which acts |n conJ unction with the indexed
| ocations of cont roI 5 gr aphi cal

| mages, adds a tact| é- gﬁg %gigﬂ %Wé tHglesel ecting the
desired functionalP a'ﬂ’micQ“ ﬁﬂe ad I tion of detent
ring 50. This con‘pﬁi eriarkeyied ﬁ@%?ﬁr&%&qu‘%}u@ﬁg RS AMAYS t is affixed

and keyed to the C%acxpdrvma%%ehhx rﬁarjeugm%aw %%%W&& mate wth
t p t

shoul ders 152 on ¢
connecting tube 421\05? ggq{}\nf i'P an he rear wall
of control ring 52 &H"‘;Cﬂi Y ggggﬁm%gg Sr&s 158 to limt
the extent of rotaf't® %ﬁﬂ%’lc pdica SGtional

novenent of gap 78_i#Plkisal images has IBBYI*N(PW%@ Of lFlp qdeﬁ“?‘h extent. As
menti oned above, dether compprents ofathen adssbhedThase graphicabnner that the
rai sed sem circul aimpgesd each depicon fanksiohdD moodd hrelicatimy tpdte neter of the

J

ring will align wi wbcxc@mfessmdém sitiofl &5 sdthe'\esdd gwiion the inside
di aneter of controlegtd dualie &5 getent ring 50 is such that as
control ring 52 rota n@ us detent ring
50 are pushed in- wa ?‘?‘Z‘g ‘{? c}’ng\é{ \k/ﬂgfu é%%ﬁi ring 50 in a,
spring-1ike manner SORI ORETS f&ed | ocati on,
the semicircul ar pﬁgt%i'mméﬁ SF@}BF #nagnse t he

semicircul ar grooveddsm tantile rwddmdlblmﬁ bagk tmthe alser iwkers2, whi ch
results in a physi selectingthecdésixedt fimictiomal maodle)] Thiy it hecamer and an
audi bl e sound t hat pggH@@“ﬁgﬂwmdigbﬁf@mmﬁnglmg Thiedfipbon is conplete.
nent is designed in such a manner that it is affixed and
keyed to the core valve assembly through notches 150
which mate with shoulders 152 on connecting tube 42.
A plate 154 projects from the rear of connecting tube 42
to ride within an opening 156 defined in the rear wall of
control ring 52 and formed to have oppositely-facing -
stops 158 to limit the extent of rotation of control ring
52. Consequently, rotational movement of gap 78 in
control plate 38 likewise is limited in extent.
As mentioned above, detent ring 50 is also designed in
such 2 manner that the raised semicircular protrusions
or aubs 130 on the outer perimeter of the ring will align
with corresponding semicircular grooves 132 on the
inside diameter of control ring 52. The action of detent
ring 50 is such that as control ring 52 rotates the semicir-
cular protrusions 130 of detent ring 50 are pushed in-
ward and result in the deflection of detent ring 50 in a -
spring-like manner. As control ring 52 reaches the next
indexed location, the semicircular protrusions of detent .
ring 50 are urged into the semicircular grooves on the
inside diameter of control ring 52, which results in a
physical snap action that can be felt by the user and an
_ audible sound that gives sensory reinforcement that the
action is complete.



- 12 - The design of channel plate 34 as discl osed provides n'. .
i mproved net hod of achieving nultiple turbine speeds vﬂﬁﬂﬁmﬂﬁ nt‘sheet

mai ntain a constant volune of fluid flow through the unit. hown in the
description of the functional spray nodes, each pul satp mg &t node is
driven by its own set of jetted nozzles. Each set of jett ed nozzles is

pl aced on individual radial center- |lines, thus inpinging their flow and

direction on the forced vortex of thelgul- sed mode with a resulti ng differ-
ence in speed but relatively identical flows. The im provenent over
earlier designs is in the maintenance of a consistent pressure drop
control'led by the fl obhpakesigrsafjehanmed platecd4 andisclosed prioividescr eati ng a

change in vortex sagegnpividy mthble ofoadhievin égﬁnﬂhpﬂ@etwrbiﬁced nozzl es.

Turning now nore fuidee dE;QavbﬂS h%hh‘ﬁ %t:h‘iﬁ:tﬁiﬁbé’ nstaRERolemesE i n FIGS. 9
and 10, orifice cupgg H}B gh Bpassenbl ed

i ncl udes pause el e “&q cent ral spray.

pl ug 28 the cireunf (}% R%’P (%i? gﬁ% uI sating spray
outlets 118. Proj ec wahsesafos |s lip 138 :
whi ch forns one si d@ J%‘F ne%lsmm @ r@?“’é@ﬁ e‘f3§h42@!=mﬂ"so captivated -
internal ly are tur blines, 3husrimpingingethsir flaw3and direction anrtdet or 160
internally is the sﬁ!recdsrdrtmfdheqmlsedtmodaﬁwthnre:nﬂnngldxﬁhi'-y i ncl udes
ports 80-85 and ot hedod #® speed e icdatiedliyniientieal flovey. €The filpw pat hs t he
same as previously mm&e&&nepaes xﬂﬁfﬁé%ﬁnﬁtﬂﬂcﬁ dfurn thread

136 is defined on t u.% ? 1 |rector 160
and port 85 exits I I%% % *‘sgqn gﬂg ev ? ‘-% Sg oj ecti ng

di al | d f o) ?Fg %g g
(rj?alrrgtr?/cgrlt \;/\agppogg‘aﬂ%ﬁdﬂﬁg‘ % 2R POHQIHng  of $ JFBFSr ence will be

made | ater.. An O rB %4 is seated at the rear on the exterior cir- :
cunferential surface berningaewrmoss fully tocthe aldemasiveaembodiz | y- proj ecti ng
rear flange 166. Prmcatshownain BIG$. Scand 10p0rfite cupf 3hinemaind6 at its .
periphery are a di aghetsans@las deforeandoaddnimsémbied Mnd&Bpmeh presenting
rearwardly a ranp é!ZQlc%QGhvﬁhiﬁ Wlie's y%ﬂktsomlﬂcéﬁﬁ'hps yer. Aso as

before, flow direct vvhi ch incl udes
rearwardl y-direct ecﬂ?ﬁ% staﬁuén irehﬁ'fE e;]tgshsw?r% Tﬁ{fg f&qsalsdlée is the

key-shaped one from orifice cup 30 again is lip 138 which forms one side
of the continugus spray outlets 124. Also captivated
internally are turbine 32 and channel plate 34.

Flow director 160 internally is the same as flow direc- -
tor 36. It specifically includes ports 80-85 and otherwise
serves to define the different flow paths the same as
previously shown and described. As before a single turn
thread 136 is defined on the exterior.circumferential -

. surface of director 160 and port 85 exits laterally to one
side of that surface.

Projecting radially outward from the same exterior
surface are a pair of diametrically-opposed shoulders
162 about which further reference will be made later.
An O-ring 164 is seated at the rear on the exterior cir-
cumferential surface of director 160 adjacent to its radi-
ally-projecting rear flange 166. Projecting axially for-
ward from flange 166 at its periphery are a diametrical-
ly-opposed pair of lugs 168 cach presenting rearwardly
a ramp 170 which also will be mentioned again later.

Also as before, flow director 160 is joined to connect-
ing tube 42 which includes rearwardly-directed shoul-
ders 152. Just visable to one side is the key-shaped one
end 70 of control arm 44.




end 70 of control arm 44, This is kRe Teplacement sheet
Seated fromthe rear on connecting tube 42 is a con- troI ring 174 in the

rear wall of which is a central open- ing 176 which defines as
circunferential limts stops 178 and to one side of whiciDate: fﬁl?’r;cciwa sl ot
180. Slot 180 as in the case of slot 72 fornms a keyway in which des outer
end 70 of control arm44. Also as before, circunferentially distributed
around the interior side wall of contrd3 ri ng 174 is a series of grooves
182 which in use cooperate with nubs 130 on the detent ring in the sane
manner as previously described. Forned inwardly into the circunferential
wal | 184 of ring 174 are a series of circunferentially-spaced notches 186.
At | east one pair of notches 186 are spaced apart circunferentially nore
t han the circunferenSestedspani the beirvere conhbeting ¢ibe U2 inatadmss for a
purpose which wil |l tRidpEeE 174U the redr’ wall siehich ﬁ@é&rﬁﬁaladp&}ﬁd control ring
174 is a band 190 gf m%mcnr ésegtxwe&%hﬁ‘e, fﬂ lﬁfHﬁ?E surface is
formed to define a§ aﬁP {sﬁ@tsi o?'&ﬁﬁgﬁ%? s 192 except
QcC

at one circunferen I I on ng ridge 194
2?51 nEr %Flﬁl ;?tzafb Q{ﬁp f??ﬁ ves in use as
rckness of the

I s defined. Togeth
an indicator.

band tapers at 198°’c"§u eTQﬂQﬁl’rYné’dStﬂhﬂt oarocnd thﬂurﬂ'@ﬂéﬁt sidel y spaced
around the forwardwalkef comtrobring bieis\a seridsafgroo9enil82 which
circunferential | y- iipaseecooperate switlhubs 130 Hitheldetenttingrin thef i ned by the
spaci ngs of ears 2guint mariRraa/redfoisiy ledfiber Fdbndd ineayngs of not ches
thggﬂgls&éﬁxﬁg&ﬁ%cai control ring

ﬁ 2. The
%ge and its indi-
cating arrow 196 i ¥l ot 180. In

turn, slot 180 fi xE’s"“t’:h‘kEl F’Gﬁ ’§W ﬁ Begd control arm
44 and the rotatioffith f.pagtchetsl for a)pugp@se?whwh yalitappeam lates. 38 whi ch
governs the sel ecti dirictionally seswretl/anoanidecantool ging 1F41isa bandopera- tive at
any given tinme. Prig@ofidngofty resitientanatetaln e adxtbAer RaHaRRasy of ring 174
are a circunf erent foiied &P86RRe a circumferential succession of depres-
sions 192 except at one circumferential location wherein
an outwardly projecting ridge 194 is defined. Together
with a molded pointer 196, ridge 194 serves in use as an
indicator..
Around the rear periphery of band 190 the thickness
of the band tapers at 198 to an in-turned rib 200. Cir-
cumferentially spaced around the forward internal pe-
riphery of band 190 are a circumferentially-spaced se-
ries of ears 202. The pattern defined by the spacings of
ears 202 is the same as that defined by the spacings of
‘notches 186. o _
During assembly, band 190 is pressed into place
around control ring 174 and oriented so that notches
186 interengage with ears 202. The locations of the
respective patterns serve to place ridge 194 and its indi-
cating arrow 196 in a fixed rotational position relative to
slot 180. In turn, slot 180 fixes the relationship between
the swinging of control arm 44 and the rotational posi- '
tion of gap 78 in control plate 38 which governs the
selection of which spray pattern or patterns are opera-
tive at any given time. Projecting to the rear from near
_ the periphery of ring 174 are a circumferentially-spaced
series of posts 204 which 'serve to prevent band 190
from rubbing against base cone 56 or handle 64.




series of posts 204 which serve to prevent band 190 fron1rub I n kﬁg& heet
base cone 56 or handl e 64. This is %ﬁﬁg% ®
Mount ed around orifice cup 30 when assenbled is a spray rlng 210 into the
interior wall of which there is defined a circunferentlﬁ

successi on of grooves 212 which as before serve togethe mnth I|p 138 to
define continuous spray outlets 124. Fornmed laterally fromthe rear end
into the wall of spray ring 210 are a-paftr-of diametrically-opposed notches
214 whi ch upon assenbly are received upon shoul ders 162 for the pur- pose
of fixing the rotational alignment of the spray ring. Circunferentially
distributed around the exterior wall of spray ring 210 is another series of
grooves 216. Projecting radially outward fromring 210 are space- opposed
pairs of closely-spaced tabs 218. The purpose of tabs 218 is to retain ring
210 within a surrounding collar 220 in the event that continued usage and

per haps excessive Wm ﬁnﬂ:rd %&qﬂég eséi e st gqgl f orwar d.

Beginning in ali ace ween N taabs 218, the
| ngl Vi dugl spaci %%P@( c g?ﬂéﬁ a‘!"?‘g Y %NB channel s 216
decreases for oneG€hg& rtﬁr ‘i#c‘flﬁgﬁFE ¥-spasedd ﬁ‘-\ﬁﬁssﬂ’@ Mt er which that
spaci ng agai n suc@9avesRi2 which as befare serue togather Math lip 138- opposite tabs
218. The sane pat ttodefine qompimaioad spray ohdetspidds Rormeidilaterallyi ng 210 so t hat
the spacing first fromcheazas endeintanhe veall afapeay rirgn 210 hee ai ncreases ~ over
a final quadrant. paef giamétiealisdspposeld A6&MES 13 whidh dpohor M

assembly are received upon shoulders 162 for the pur-

pose of fixing the rotational alignment of the spray ring.

Circumferentially distributed around the exterior
wall of spray ring 210 is another series of grooves 216.

Projecting radially outward from ring 210 are space-
opposed pairs of closcly—spaced tabs 218. The purpose
of tabs 218 is to retain ring 210 within a surrounding -
collar 220 in the event that continued usage and perhaps

" excessive water pressure cause the ring to be urged
forward.

Beginning in alignment with the space between one ,
pair of tabs 218, the individual spacing between succes- -
sive pairs of grooves or channels 216 decreases for one-
quarter of the length around ring 210 after which that .
spacing again’ successively increases to the diametrical- :
ly-opposite tabs 218. The same pattern is repeated on
the opposite side of ring 210 so that the spacing first -
decreases over another quadrant and then increases
over a final quadrant. However, the degree of change is
not uniform.

:::':



- 15 - As shown in FIG 11, the preferred diffgrenc b t
between four degrees with spacing at the tightest to terﬁﬂssLQ% é[‘a\églsnentshee

maxi num over sixteen different positions. At the sane tine, (the_angle of
i nclination of each of these different grooves or sl Datet & ﬂi‘ﬁgto t he
axi al direction is preferably particularized in accordance with the
foll ow ng tabl e: ANGLE OF SLOTS
A= 2 .75[err] - 18 = 1.25[err]
C= 3.25err] ' D= 2.00[err]
E = 4.75err] : F= 3.25[err]
G= 6.75[err] H= 5.00[err]
| = 9.25[err] J = 7.25[err]
K = 11.25[err] L= 9.00[err]
M= 13 25 [ere;]r ] As shown in FIG. 11\l E&Q Hifferences vary

= , w
assenbl ed, spray ring bet ;?%:?T%rd %r \Z{gspa%m rn tﬁ'féﬂt‘q’n the form
of collar 220 from Whld%g ¥ asserrbl ed
over- lies grooves Zlgg n the amcynaaea pfay That
body spray is devel op %’Gﬁf rmmqmsl@sm:gve GOathetgla.xgiip 78 with

port 85 fromwhich th dizgstion isnprgiarabhy partienlarized tiheacgmrdandef i ned

inside collar 220 in Mhhlﬂlcfaﬂowmg\mmct he inner end of grooves 216. °

Defined on the inner end of collar 220 is a thread 224 whi ch interengages

with thread 136 on di ~tector 160 Thus  the user nmmy disengage collar 220

fromdirector 160 and spray ring 210ANGLE®FsLegsbe renoved all for the

purpose of cleaning those parts Incruang DO SerS of grooves—212 and 216.
B= 125

C= 1325

D= 200

E 4.75°

F 3.25°

G 6.75°

H

I

J

K

L

5.00"
9.25"
72%°

When assembled, spray ring 210 is mounted inside an
annular element in the form of collar 220 from which
forwardly projects a lip 222 that when assembled over-
lies grooves 216 in definition of the oval-shaped body
spray. That body spray is developed when control arm
44 is swung to align gap 78 with port 85 from which the

* water emerges and flows into the space defined inside
colilar 220 in communication with the inner end of-
grooves 216. Defined on the inner end of collar 220 is a
thread 224 which interengages with thread 136 on di-
rector 160. Thus, the user may disengage collar 220
from director 160 and spray ring 210 may be also be
removed all for the purpose of cleaning those parts
including both sets of grooves 212 and 216.



- 16 - A radially-outward flange 226 at the rear TRis ig3hd ).
i ncl udes a dianetrically-opposed pair of notches 228 which, V\heﬁé%ig arm sheet

220 reaches a fully sealed posi- tion with respect to Oring 16 are
seated around lugs 168. Axially-spaced fromfront to reBafeénsaﬁéqaut er
surface of collar 220 are three circular ribs 230, 232 and 234 except that
short of conplete closure rib 230 turns rearwardly at each of facing ends
and crosses rib 232 to conplete the=déimition with rib 234 of an entryway
236. CQutstanding fromrib 234 at the rear end of entryway 236 are a pair
of tabs 238. Spaced successively along rib 234 in each direction on each
side of tabs 238 are addi- tional tabs 240 and 242. Tabs 242 are tapered
down- wardly across what would be their upper corners re- note fromribs
238. Dianetrically opposed on rib 234 are another set of tabs 238, 240 and
242 as a mrror image of f first but ere,is in relation to that
set no additional. ent&yﬂkéﬁl:lﬁ"gﬂﬂ’ﬂﬁﬁg Ccééqﬁ the fept of E9lafi ci a or
nanepl ate cone 250 % oncludes iaediametricabyrappasedi pair QL AOASH on its
outer surface a seri228 whichghan 268at @20treaches a fuliy sealed @asnce with the
different spray npdegomswith yespeeetdo Qdritye 164 caressedtdd asahnd/lugse di f f er ent

possi bl e posi tions ¢y GARialR/-§icaHi From TrBet 16 fdr8én el ourdrer ential |y

spaced around the i Ea(%@aét*ccﬁgx f;lEéécﬁ‘ irflss 280, 232iaad! V- or i ent ed
webs 252 sized to ri atop,r Al ly. Al webs
252 are the sane ex-*¢E& ‘féf’ftc}b‘ag o ‘i%ﬁp% £ |§%girq2%é§&?f which is
formed a tongue 256 2Edly At each of facing end %F%B i de within
entryway 236 in or desomplete thmdeftgition wishirib 234 ghancapdWaY &% 250 and its

i mges 258 proper|y Gutdtandiagpfrom rib 23¢iat ahereanend of eyriwayode
sel ection. Tabs 23823@drfe npair dfiatec238: Spacedppeessively alopneri®s6 in
provi ding .anti-rot at 3343 efdl Qiteétion Yn'Eh Sider3als 238dre addiv 220 so that
sl i ppage does not 0CE a1 BN ﬁ@rzéz 15 YAS @Vﬁﬁeféd)ﬂbd\hi-e?t or 160.
Di sposed on the inner ol ¢ ar 2% | Sf%' tr%&rﬁ*ﬂ’@ﬁ:—“ b seg- nent
244 which serves to g’ﬁﬁ%ﬁeﬁéﬁ?gt teﬁfu?ét'l cﬁes lgu B on ol water flow to
grooves 216. mote from nibs 238. Diametrically opposed on rib 234

arc another set of tabs 238, 240 and 242 as a mirror

image of the first set but there is in relation to that set no

additional entryway.

Surrounding collar 220 is an indicia or nameplate

cone 250 which carries in circumferential succession on

its outer surface a series of images 258 located in corre-

spondence with the different spray modes as discussed

above and as defined by the different passible positions

of gap T8 relative to ports 80-85. Circumferentially

spaced around the inner wall of cone 250 is a series of

axially-oriented webs 252 sized to ride atop ribs 230, 232

and 234 upon assembly. All webs 252 are the same ex-

cept for one web 254 on the inner edge of which is

formed a tongue 256 tapered at its rear end and sized to

slide within entryway 236 in order rotationally to posi-

tion display ring 250 and its images 258 properly with

respect to indicator 196 and spray mode selection.

Tabs 238, 240 and 242 serve to supplement tongue 256

in providing anti-rotational strength between cone 250

and collar 220 so that slippage does not occur when

collar 220 is unscrewed from director 160. Disposed on

the inner wall of collar 220 is a short circular rib seg-

ment 244 which serves to supplement the equal distribu-

tion of water flow to grooves 216.




- 17 - The radial side of notches 228 correspondi ngM8ds the replaeeraent sheet
168 toward which tapered surface 170 de- clines also is tapered. Thus, |ugs
168 serve as a stop upon tightening but the two taperedpgfe:s! ajaai]qg
surfaces cause flange 226 to be pried outwardly free of lugs 168"as the
user begins to rotate collar 220 in a counter-clock w se direction as
viewed fromthe front. Preferably, the feature afforded by notches 228 and
lugs 168 is also incorporated into cond?22 and director 36 of the first
enbodi nent. Moreover, flow director 36 may be ex- actly the sane as flow

di rector 160. Spaced inwardly fromthe nose 260 of cone 250 on a
rearwardl y-directed inner surface is an inward circular rib 262 in which is
formed a space- opposed palr of gaps 264 These serve the nDLdlng process by
provi di ng space for hedadial sideof nqtghey 328 craespondiRBtP$heo the rear on
the outer surface sidesqpf hig 168gonardbesioh tgpersdesudfad: 178 deerves the

nol di ng process .ascHnédatseefs Eﬂp%@édf Thus, Jage 168 f¥reeeas adagpnol di ng

t echni ques have evg Sq‘ﬁe% e&rd%fsla‘iﬁxrf urtddegn of slots or

and the angl e of FRMY f%%??ﬁcﬁﬁgﬁ%@ﬁéﬁf’?@ﬁﬁe?io "ot Torth in

and the angles of |
only be

the tabl e above. Q“ﬁﬂf&?@nﬁ HpEQtat Seuﬁ
approximated in orwc duca@nn@sénawgd pmtly:ﬁmat ?fébbf fie spray ,
pattern out in frofeatufe affordedviey motches 228 and lugsr168sis| alsat ed. G ooves

216 together with indbrﬁé?atéﬁfmlt@ coiRNDe | mdvdirelter 86 dbfsthei firsted around a
circular array. Th rv@prm @or BV iy B8 dxat erchannel

spaci ng whi ch gener ction froma
dloarret ?l cally- gppozggyﬁgcfg’iﬁﬁ ﬁ{g 8 Fﬁ l.Ch _C espond to the
spaces between tab H%@r Wﬁg gsb ’g?‘r cul ar quarter
of the arr.ay ci rcum ested VRncIosta %qlscﬂ’r&?w glaT( he i ndivi dual
angl es of i ncli nat rxbrﬂﬁeimwﬂmﬂl isfdrtrmdaxlspacc*opposad)pawfot'tgwsmannel S
general | y i ncr easegewdhesé OserivBetiecmRoRIRE Procts gﬁ is to define
a spray pattern of 5‘9&@ fo?hé’i’@sah ShShosb ﬁ@ﬁﬁﬁg@@& 1976 1B t he
shower head. rear on the outer surface of spray ring 210 beyond

grooves 216. It serves the molding process as a thicker

place for a gate.

Present day molding techniques have evolved to

enable reasonably precise formation of slots or grooves

216 in satisfaction of the intergroove spacings depicted !

in FIG. 11 and the angles of inclination relative to the

axial direction set forth in the table above. Nevertheless,

those spacings and angles need only be approximated in

order to achieve a generally oval shape of the spray

pattern out in front of the showerhead where the user is

located.

Grooves 216 together with lip 222 define channels

which are distributed around a circular array. That

array may be represented as having an interchannel

spacing which generally decreases in each direction

from & diametrically-opposed pair of reference points

which correspond to the spaces between tab pairs 218.

The decrease continues for a circular quarter of the

array circumference. Also over each circular quarter,

the individual angles of inclination relative to the axial

direction of the channels gencrally increases away from

the reference points. The resuit is to define a spray

pattern of oval shape at a short distance in front of the

showerhead.
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.98 - "~ The successive spaC| ngs and angl es ﬂﬁmg“—rggﬁﬁpn of the

different ones of grooves 216 in spray ri-ng 210 iREP ase serve to
define two distinct oval spray patterns with.one having a slightly greater
degree of divergence away fromthe axis than the other gehade W th
the inner continuous spray defined by8 grooves 2 s isih eg’@mﬂ% |on by.
grooves 216 of two such patterns of simi- lar di vergence appears to the
user as one pattern of -increased thickness as c ted %&w ng but one
actual pattern. Neverthel ess, when desired there“fray be but one-pattern
generated to define a sharper oval pat- tern at the body of the-user or
there may be the genera- tion of three or nore specific patterns to define
an even thicker oval pattern as sensed by the user. In any case, the

conbi ned effect of the varying inclinations and spacing is to produce an’
overal | spray pattern spaced out in front of the showerhead by a distance
of approxi- mately three feet which is oval or elliptical jn shape. This is
why that mode of cbbe suceessivesspacings and anglestof melination node. \While
particul ar enbodtheedifferent ones of groowves 216rin spray fisg 210cBn shown and
descri bed, and Vﬂﬁsommdetoﬂeﬁnbummﬂcmwrspmypaactwe been

ment i oned, nﬁ@n@mﬁ, ggeﬁ& depfkd of divergéricet hat changes and
odi 11 cat | ons i %ﬁn&& Wit \ase WRl i On in its

br oader aspects ?"8 egsghg‘l is to cover all
such changes and |c NS t'tu cﬁ&u&mrlt and scope of
that which is p 19

claim vergence ‘PP“’S t° the aser “&l 1% p&"saﬁ'ﬁv\%fr head i ncl ud| ng a
housi ng havi ng a%ﬁ?ﬂdl thickness s compared, with, BYLiOnem said inlet

al ong a water flastupbpattown. Nevartheless, whepdlosireddherasmaybes circul ar array -
of orifices-spachat one pattern generated tofdefinesa sharper oval pabut | et conpr i sing:
tern at the body of the user or there may be the genera-
tion of three or more specific patterns to define an even
thicker oval pattern as sensed by the user. In any case,
the combined cffect of the varying inclinations and
spacmg is to produce an overall spray pattern spaced
out in front of the showerhead by a distance of approxi-
mately three feet which is oval or clliptical in shape.
This is why that mode of operation has been referred to
as the body mode.
While particular embodiments of the present inven-
tion have been shown and described, and various modi- -
fications and alternatives have been mentioned, it will
be obvious to those skilled in the art that changes and
modifications may be made without departing from the
invention in its broader aspects. Therefore, the aim in
the appended claims is to cover all such changes and
modifications as fall within the true spirit and scope of
- that which is patentable.



i a c§/I I ndrical bod |y outward exterior sur ; an
annul ar nmenber Ly 1 nward i nterior RWAQEME@%%
di sposed within mmﬁ’m 'm m”q sai d annul ar menber with.said ring

having a radial | y I mvvar. N eri or surface; - EJ dbﬁ-)én@%heet

‘grooves oriented to lie in an axial -19-direction |nto one of

. said surfaces; a cylindrical lip projecting |nthe aX|aI I r &lonfrom
the ot her of said IMefdsigs to cover sal d grooves’ I NDate: F Ion of said
orifices; afirs r gaghdwe A BbLSk - and a second
t hread forrred on tl' Mgte%ﬁ&)r ﬂlge ﬁ.a- ESHEL d first thread
torem)vably m)un §|§a hd' dy wth said

lip covering sai ML ¥ @‘g};\’\g Mﬁ laim1 in which
sai d grooves are m'ainr%m&e ﬁsmﬂdeéuaﬁy%@@m p projects from
said exterior su t.-gg@nothg, said; autlet gemprisingtefi ned in claim 1 in which

sai d body, said. |igcylisdsiallbodythaving la radiallypbutsiafd extesioracet al
copol yner. 4. In asurfeoer head including a water inlet and a water outlet

spaced from said Iai:%hnalamea:wtmnﬁ%m wvar&wérwft'et bei ng

pIurallty of orifices, -

defined by a circu rwntlal ly-space
distributor in sai o3 abI e about an-
axis in said flow pa e, ﬁ?{rﬁ& tx@vage %%* %ﬁ%ter to

pat

successive ones . Fﬂdc at | east
one first nozzle in ‘EP’{)Q S‘ﬁdthrou h whi ch water flows in

devel opnent of a f#cigsular agra Qfgﬂm‘{ﬁm%tﬂd todieinama@xiglt h said first
nozzl e - bei ng spadicectionian |fprmmdvmu anef of said dusfages;e from sai d

axis; at |east omeylindricdl lipprojectingin thenatisl dinection ftgh whi ch wat er
flows in devel opnentthefothet @faaid sufdc@0ts abdet S4ili grdoveslipt ate-with said

second noz- zl e dfidifioAR¥CAEd lopffices) Y outward fromsaid axis a
Sttt o ' oot of Sost el O opl GbAERRF Surtucer 20 7y o 3G
nonzI es to direct sal é %\7'@*‘?“5 s ‘V@g gal d first and
second noz- ta\g?c with said ﬁrs read to removably mount .

d member and said ring on said body with said
lip covering said grooves. _

2. A showerhead as defined in claim 1 in which said
grooves are formed in said interior surface and said lip -
projects from said exterior surface.

3. A showerhead as defined in claim 1 in whnch said
body, said lip and said member all are molded from an
acetal copolymer.

4. In a showerhead mcludmg a water inlet and a
water outlet spaced from said inlet along a water flow
path with said outlet being defined by a circumferential-
ly-spaced plurahty of orifices, a distributor in said flow
path comprising:

a turbine rotatable about an axis in said ﬂow path and
defining a gap delivering water to successive ones
of said orifices as said turbine rotates;

at least one first nozzle in said path and through
which water flows in development of a force
urging said turbine to rotate with said first nozzle
being spaced radially outward a ﬁrst dlstancc from
said axis;

at least one second nozzlc in said path and through
which water. flows in development of a force

- urging said turbine to rotate with said second noz-
zle being spaced radially outward from said axis a
second distance greater than said first distance; -



5. '1I'n a shower head |nclud|ng a hou5|ng haV|ng a t and a water
(Béﬁ’ihéémkﬂ{r

outl et spaced along a water fTow path from sai

HEBT d out | et

- "roup s S MPABIFTINER "= o e ofPRAA 3G sSbisbai R4S

whi ch wat er’ * H1déws"into a sel ectezd) one of respecti E—L’Wt hs
cindividually continuing to a correspondi ng one of pate: %@ orifice _
~gr oups; a_cont igld 44 288 stﬁblé&hfbdieyass&a:mytxﬁtsaﬁ Rotwopa ect -

between sai d subpat Ngpetream FHSHH" Qi 36 dir agwig&ur ed at one end

to sald_contro 15 S g € ' :

SW ngi ng novenent  of I"glr?; 35 l?ega}e?n %r‘ @gﬁ\%a g sal d one end;

and a control ring ar ou he exterlor of, - sai d housi ng for

rotation and coupl wer %4 including, @ Sousingiba¥ME A& arm to swing

said other end a§vatermlesand awaterputlet spaced along awater flow A shovier head as
defined in cl ai mpathifroin said imlet with shidiputiet being defiped\by athg nount ed on
the exterior of dJeast twosdifferent raddlly&sfnced corificel growpspla ri ng and having

a circum

correspondi ng to T gsfpgat

ity of graphic synbols

ﬂfrbﬁgh which WaaiPs: and an
g d display ring

firoRpt deiédtor Sdiﬁﬁﬁﬁsi&

~indicator |ocated ONeaN: ﬁ@nkr@léfeagoﬂ ff S

and novabl e t hereby Lrg ﬁ!ﬂp ti lé:l ?g es of said
synbols in corre- eﬁ?gw 91@' g sa| d subpat hs.
7 A showerhead as- a8 ¥30¢H &PYPSH. 5 j n whi ch ths r adi i nward surface

of said control riAgCARLOh plate dn-said:housing;

axi ally-oriented

i &0t - spaced _
gr obelxeem saidsubpathsir t her i ncl udes a re5| lient detent

ring se- cured toaseontrél somdnr said housing semined at one end tof out - -

war dl y-facing ci
of said grooves
subpat hs. 8.
and a water outl
outlet conprisin
housi ng; -
-21- a cylindri

r'cunszidesgnted] plate 20 adtatelsaidieomrohplate upondi f f erent ones
in C@wi@ﬁﬁgmemtdsf tiseebfitdri @fd of sdid aement ones of said

| N ag@neiedi Judl ng a housi ng havi ng a water inlet-

et aﬁaaz? &4 arBbAd%nR dkAbrid@W path, said
o m%??f' S SaRR s
i cal e’Fﬁi P&Sﬁm%{ﬁl ‘Y’H‘g frid other e&firﬁct i on from

the outer periphery spid cond B Is 19t3 havi ng i nner nd outer surfaces

di sposed coaxi -

‘6. A showerhead as defined i m claim § which fi
includes:

a display ring mounted on the exterior of said housing
adjacent to said control ring and having a circum-
ferentially-spaced plurality of graphic symbols
corresponding to respective ones of said orifice
groups;

and an indicator located on said control rin g adjacent
to said display ring and movable thereby into align-
ment with different ones of said symbols in corre-
spondence with the selection among said subpaths.

7. A showerhead as defined in claim 5 in which the
radially inward surface of said control ring has a plural-
ity of circumferentially-spaced axially-oriented grooves
and which further includes a resilient detent ring se-
cured to said flow director and having a series of out-
wardly—facmg cnrcumferchtlally-spaced nubs detentable
in different ones of said grooves in correspondence with
selection of different ones of said subpaths.

8. In a showerhead including a housing having a
water inlet and a water outlet spaced from said inlet
along a water flow path, said outlet comprising:

a cylindrical body disposed centrally within said

housing;



: aIIy ar ound sard_Lr-rs{——H—p*———*a'cr rcul ar first array of grooves oriented to

liein the and formed into saiREFLACEMERYS E? in
position to bj‘ﬁi“g‘mﬂmaﬂa m first lip in defifdizis theF %F?t
" Ci er anot

circular arra eSsspaced in successi on one
circul ar second array of grooves oriepted to lie_ in 8,t, ? q&xi al di rectron
and fornmed into said outer sur- face of sai dDateng’ col I ar di sposed

beyond said ring. acghn;lﬂcnﬂ&‘stahpwomuﬂxﬂgmmmﬂdﬂgcuﬁnt he axial direc-
tion fromthe inner fpom gimcmgrfpg@hb ﬂ'gﬁd - position to cover
said second array gfj rl%viﬁglhﬂer_andgﬁ E sé&EBEﬁ circular array

of orifices spa Ay ter anot her; and an

i nt ergroove spaci E econ ral l. ecreasing froma
di anetrically- opporg ubat ?i mg@&@?g\é‘%%g gxﬁpst ﬁé éﬁidl rection
progres- si vel y ouEe cunf er - ence
and the i ndivi dual ~ 2B@sitien; tecbe wevesed by st st llF' !;é@'h@' axi al direction
of the grooves in saiah ofaofigst cxrcalaragtrgyerdrenﬁyes spacesimg from sai d
reference - poi nt suosessicrpodeaftertarothesg to define a spray pat- tern
of oval shape at anarredmresrc@ohaoh&h jvés orierité@tb 1 ipai d shower head.

9. In a showerhead rtﬁel réc Qfo H%t?sﬂﬂ&ﬁ%dr@u‘%t and a water

outl et spaced from deI'm ong a water flow path wth said outlet
bei ng defined by %g cu or LJICES spaced in succession one '
after another, sait®% lspeaﬁ% ¥PHSS"‘ @yl i ndrical body having a

- radially out vvard en<t:§rhndncal secondf lip projectingamnthieaaxial direet having a |
radial ly inward intaidffrom theuinneeeperipléeryi of shidr collapyn af gr ooves

oriented to lie in ﬁi%r?'to covci“siﬂ?kéé&hcﬁﬂﬁafyo ffgfbcbﬁsoupne of said

surfaces; acylin lo tion from

t he ot her of said sur c dgﬁ{g% erl.? ﬁg&fcr nition of sai d
r%a@ f*é é T

orifices; and an | [ arra eneraIIy

decreasrngfroma‘!ﬂ ﬂ% ce points in

each-direction progres Yvd epg.ng rog @ rdéﬂpﬁrﬂ%ﬁlbf'ﬁﬁmiﬂé]t he array
circunference and pait bf refedencalpaintsinyeach diredtiomprogresel ati ve to the

-22- axi al dir gixélgfonh cirsulagquatesof thesarray ciroumfegener -
ence and the individual angular inclination relative
to the axial direction of the grooves in said second

_array generally increasing from said reference
points over said quarters as to define a spray pat-
tern of oval shape at a predetermined distance in
front of said showerhead. -

9. In a showerhead including a housing having a
water inlet and a water outlet spaced from said inlet
along a water flow path with said outlet being defined
by a circular array of orifices spaced in succession one
after another, said outlet comprising:

a cylindrical body having a radially outward exterior

surface;

an annular element having a radially mward interior

surface;
a circular array of grooves oriented to lie in an axial
direction and formed into one of said surfaces; .

a cylindricat lip projecting in the axial direction from
the other of said surfaces to cover saxd grooves in
definition of said orifices;

- and an intergroove spacing in said array gencrally
decreasing from a diametrically-opposed pair of
reference points in each direction progressively for
a circular quarter of the array circumference and
the individual angular xnclmatxon relative to the



.al ry i ncreasing from said [ ef er ence poi nt over s&EBLACEMENTEHEEFs as to

define a spra attern of oval shap e © at a predeterm ned distance in
front of sai diﬂi” u l ﬂl‘l ¥ In a 'shaye i theceplacement gheehousi ng
“having a wat er out I et spaced from sal d inlet along a

wat er flow path W|th sald outlet bei ng@2defi ned ty zJJ?gir array of

. orifices spaced in succession one after anot he‘?aesal dloutlet conprising: a
circular array of cﬁm@ﬂxgcﬁ@mmﬂtg@aveg ir5 8aid a{—ay ener- fices with an

| nterchannel spaci nmdyrtneeeagu?gr saxdr cal nfie%ﬁ-aﬁung froma

. dianetrically-oppos r dlrectlon
progres- " sivel OF TS a?f’t? d&ﬁ f (f? éighg% I rcunfer-
ence and the indivi ﬁlp ﬁ&% cr?étll B?P‘r S31 cfl ve to the axial
direction of said cRA®els gener aI I increasing from said reference
points over said 10 nquaﬁhoevghssdtmt:b&imseaah ing hexing @ of oval shape
at a predeterm nwdteti inlethard i an watentoutlet sspaded Hoomr said inlethead. = 11. In a

shower head i ncl LﬂbﬁF avwaersfloy path agdtln saidedwtiet being defthed wat er out | et
spaced from sai Ob culat Qfﬁyaoﬂ\ehﬁecé kﬁﬁbdaatdtsu@sﬁoﬁt&deet conpri si ng:

a cylindrical 111@/6@1 exterior surface; a
ring di sposed aJro a§: §§ cg _garadlally _
inward interior s fﬁ%@i nﬁ? iggﬁi ﬁgis B%K %fsm?edr‘?or wal | ;
circular array of g Y direction and
formed into one of 5&!‘6’ ‘Flﬁ%"ééﬂ mf?ﬂ!ﬁmﬁ 15 r?E%‘qul p projecting in
the axial directionpair of referencecpointein gach IG%WMCQ'O cover said
grooves in definiti sivady for &icirculaprquartex ofothef array circumferol | ar di sposed

around said ring anenbewndgtie intividual angldsl ¢f inciimationntela+ or wal | ; a
circular array of Chwm@xc@xﬁﬂmiﬁ%ﬁdhéﬁﬁxdahmdxgahcmny direction and
formed into one of 2! from saldS yg%ﬁgglmr said pProjecting in

the axial direc- aHle'agligracm‘éf cover said chan-
' initi i él st thread formed

nels irn-definition con |ce
i@cg %Magm nIfQ said interior.

on said exterior su
wal | and - mat ab th said first thread to reanany nount sai d:

col lar on said bodl it B shawenhesd insludingga housing. 13¥aR8 R ones of said
grooves and sai owatemindetsand a water outlet spaced from said inlet
REPLACEMENT SHERlong a water flow path, said ofitlet comprising:
a cylindrical body having a radially outward exterior
surface;
a nng disposed around said body with said ring hav-
ing a radially inward interior surface and a radially
outward exterior wall;

a circular array of grooves oriented to lie in an axial
direction and formed into one of said surfaces;

a first cylindrical lip projecting in the axial direction
from the other of said surfaces to cover said
grooves in definition of a first group of orifices;

a collar disposed around said ring and having a radi-
ally inward interior wall:

a circular array of channcls oriented to lie in an axial
direction and formed into one of said walls;

a second cylindrical lip projecting in the axial direc-
tion from the other of said walls to cover said chan-

- nels in definition of a second group of orifices;

a first thread formed on said exterior surface;

and a second thread formed on said interior wall and
matable with said first thread to removably mount
said collar on said body with said lips covering
respective ones of said grooves and said channels.



.12 I'n a showerhead i ncl udi ng a housing having a w;% r inlet and a water
outlet spacedfromsaid inlet along a water flow p LA@&MEN&'[HHE@T

conpri si ng indrical body having a radially outward exterior
sur f ace; mlﬁﬁm;l u ﬂ tnd sai d body with Ti & the"Bplkd¥ment shibdld 2

radially inwar e and-a3radial ly outward exterior wall;
. acircular array of grooves oriented to lie in an axi algpg )g)qlgrectlon and
formed into one of said surfaces; a first cyli watecal I p!projecting in
the axial directioni2. In arﬂxﬁwqdwadhmclmlmgaaohmmgdmmg zover said
grooves in defi niwater nfichafdrstwaten quthdt spacedcfrom said dlet ar di sposed .
around said ring slodghawaer flovagath, said autmmw;sxdsmggen or wall; a

circular array of @éﬂmﬁcgrw Béving & rAdially xterx ofli rection and
formed into one of s a second cylln rlca |p projecting in the

-axial direc- Q. coyer sai d chan-
nels in def|n|t|on o éi%:ﬂgﬁ‘éﬁi %Eﬂ&é‘?& Vdirector in said
housi ng through whi ci? ml‘?ﬁ‘%’é“ E?%EF@G ¥ respective
subpat hs i ndi vi oG (ﬁﬂ‘i’%ﬂ -o a correspondi ng” one_ of sai d
orifice groups; & ewaulasiarpayof graoves ariested to liednamaxialt o sel ect .
bet ween sai d subpat hstirectioncand fafmed intononeiof saidisurfgcesscured at one end
to sai d controla first urmlrfcmaipepﬁcejednﬁgriﬁrthb a@dlﬂt&rel@.@din SWi-ngi ng
movenment of the ot he'frcﬁﬂ Sthed of Baid surBdds 381 o0l @pd: ~ and a
control ring rmunte UPéjer Bgﬁ_gg T{bpadggg;“ EdeoHﬁH &d.ng for rotation

and coupled to sai ing sai-d ot her
end as sai d co% %ﬂé&kr% “as defined in

claim 12 which still r‘f‘h" dl’ﬁ‘égﬁ%‘ ’?’l a, di splay. ring nounted on the’
exterior of said hdGFFgar a""’éﬂ? ngl §)°§W‘£ ﬁ’l'—‘dﬂ#gﬂh@ abnd having a
circum f er ent i adigectioncand fivmmed iintp one @f sgid wallspbol s o
corresponding to rasseeondveylimiricalflip projecting incthe axigl dines:-©  and an
i ndi cator |ocated ontioniflomotiierather bfigaiddvallets cover $aid shiadl- di spl ay ring
and novabl e thereby mnelstinddéfiiition of #88tond igtodp dfesBfitegnes of said
synbols in corre- g ﬂo@paﬁﬂémvﬁaﬂhbﬂﬁinﬁehﬁﬁhgﬁ%ﬁi@{‘%ﬁéf d subpaths.
flows into a selected one of respective subpaths
individually continuing to a corresponding one of
said orifice groups;
a control plate in said housing rotatable to select
between said subpaths;
a control arm in said housing secured at one end to
said control plate to rotate said control plate upon
swinging movement of the other end of said arm
about said one end;
and a control ring mounted around the exterior of
said housing for rotation and coupled to said other
end of said control arm to swing said other end as
said control ring is rotated.
13. A showerhead as def'mcd in clmm 12 which still
further includes:
a display ring mounted on the exterior of said housmg
adjacent to said control ring and having a circum-
ferentially-spaced plurality of graphic symbols
corresponding to respective ones of said orifice
groups;
and an indicator located on said control ring adjacent
to said display ring and movable thereby into align-
ment with different ones of said symbols in corre-

spondence with the selection among said subpaths.
. . ® % - s %




: : o lacement sheet
a circular array of grooves oriented to lie in an axTr&f’ is the mprectlon and -

formed into one of said surfaces; a first cylindrical |i ecting in
the axial direction fromthe other of said surfapagm:t d‘a’j@g@gér sai d
grooves i moia\fr st group of orifices; a col'l ar di sposed
around sai drh;slsﬂg having a radi - ally i nV\Ia‘I’-d—‘i—l‘l‘t’ef‘i—Of‘Waf‘f"’—‘ a
circular arr ceér.lentedto lie in an n and
formed into HM 118; a se@and cyli ndrjmm”"lulm I'E m g in the
axi al direc- the ot her of said walls+occovernsas d+Ch

nels in definition of a second group of orifices; a first thread forned
on said exterior surface; and a second thread forned on said interior

wal I and matable with said first thread to renovably nount sai d
collar on sai d bosigingutdr sy dfigreoves @rienyed to liecimparaxiaé ones of said
grooves and sai d chépegticn anthBrmE:& @@I@mesﬁmbe@i ng a housi ng havi ng

a water inlet andy fr¥@é@indticdigip p rgéu@ﬁong a water flow
path, said outlet’ L&LN c | aradlaily
outward exterior CI?HH{ tﬁg gthcr %f ?i%l %gclld body with said
ring hav- ing &8 Pga.cawﬁqf'%?raq ri’t ﬁ‘cﬁroé'i?r‘? BE G a radially
outward exterior &golar dispased aspund sardgingrang having afadinted to lie in an

axi al directi oralhnm\f/mrdmltenor(wﬂlh;e of said surfaces; a fifst -
cylindrical lip psejaldrgray offttadneRl ordérteditodit in an axial t he ot her of

said surfaces to Ccai?éntﬁﬁi dnd fotﬂegqhg@dn@ Seddidivialgy of a first group of
orifices; acolk ufp:?ﬁﬁ a 1l Yifg-a radi- ally

inward interior wa rcular li]‘Eanngi‘isnor nted to lie in an
axi al directi ona Ef%ﬁ’f" &? %}m%l }XE pdc ha%é second
cylindrical lip pr lﬂQ’h@ ngd; grup o ofifics% from the 6ther of
said walls to cova lrsfaﬂu’ced:fnrmcd omend extedor isurfacen of a second group of
orifices; a fl omndiarsecond threasbfotmerdionisgid imerigh will shdwater =~ fl ows
into a sel ect ed onematabl® with shidefitstiReédds o rembvably siolnty continuing to a
corresponding one Ghig colBd! én Yaid 'Yodyd WAtk Ssaid lips covering
respective ones of said grooves and said channels.
12. In a showerhead including a housing having a
water inlet and a2 water outlet spaced from said inlet
along a water flow path, said outlet comprising:
a cylindrical body having a radially outward exterior
surface; - .
a ring disposed around said body with said ring hav- s
ing a radially inward interior surface and a radially
outward exterior wall;
a circular array of grooves oriented to lie in an axial
direction and formed into one of said surfaces;
a first cylindrical lip projecting in the axial direction
from the other of said surfaces to cover said
grooves in definition of a first group of orifices;
a collar disposed around said ring and having a radi- L
ally inward interior wall; 't
a circular array of channels oriented to lie in an axial '
_direction and formed into one of said walls;
a second cylindrical lip projecting in the axial direc-
tion from the other of said walls to cover said chan-
nels in definition of a second group of orifices;
a flow director in said housing through which water
flows into a selected one of respective subpaths
individually continuing to a corresponding one of
said orifice groups; R

r.




ent gheet
- 24 - a control plate in said housing rotat W"stmegep\?ﬁmems
bet ween sai d subpat hs; a control armin said housing secured at one end
to said control plate to rotate said control plate up%ﬂdqléﬁswl ngi ng
novenent of the other end of said arm about sai dDateé :
control ring nounted around the exterior of sai d housing for rotatlon
and coupled to said other end of said control armto sw ng sai d ot her
end as said control ring is rotatéd -~ [

claim12 which still further includes: adlsp ed on t he
exterior of said housing adj acent to said-c "”MMJW ving a
circum ferentially-spaced pturality of graphm c ey '
corresponding to respective ones of said orifice: gr oups; and an

i ndicator | ocated on said control ring adjacent to said display ring
and novabl e thereby into align- ment with different ones of said

synbols in corre- g4 c&ﬁ&%‘!’eﬂﬁfe ‘iﬁtﬁi&rﬁo&ﬁﬁﬁ%ﬁﬁmwsééég subpat hs.
' between said subpaths;

a control arm in said housing secured at one end to
said control plate to rotate said control plate upon
swinging movement of the other end of said arm
about said one end;

and a control ring mounted around the exterior of
said housing for rotation and coupled to said other
end of said control arm to swing said other end as
said control ring is rotated.

13. A showerhead as defined in claim 12 which still

further includes:

a display ring mounted on the exterior of said housing
adjacent to said control ring and having a circum-
ferentially-spaced plurality of graphic symbols
corresponding to respective ones of said orifice
groups;

and an indicator located on said control nng adjacent
to said display ring and movable thereby into align-
ment with different ones of said symbols in corre-
spondence with the selection among said subpaths.
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