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SIFHTRY Seal - Pﬁnp Background of the Invention The present invention is
directed to-an atom zing punp using a sliding inlet valve seal, and nore
particularly a preconpression punp which utilizes a sliding inlet valve
~seal . Dispensing punps have been described which use a sliding inlet valve
"seal. U S Patent 3,331,559 to Fedit describes a |iquid-atom zer which
i ncludes a valve rod 12 upon which is mounted a seal ring 17. A retaining
ring 15 retains the seal ring 17 within an annular cavity 16.
Axi al ly-inward novenent of the valve rod 12 causes the seal ring 17 to seat
- against a seating surface 13[err], sealing off the punp chanber fromthe
inlet. Axially-outward novenent of the rod 12 causes the seal ring 17 to
unseat fromthe surface 13[err], allowing the flow of liquid into the punp
‘chamber. Axially-outward novement of the seal ring 17 is constrained by the
retaining ring 15.

1
Sliding Seal Pump

Background of the Invention

The present invention is directed to an atomizing pump using a sliding
inlet valve seal, and more particularly a precompression pump which utilizes a
shdmg inlet valve seal.

Dispensing pumps have been described which use a sliding 1nlet valve seal.
U.S. Patent 3,331,559 to Fedit describes a liquid atomizer which includes a valve
rod 12 upon which is mounted a seal ring 17. A retaining ring 15 retains the seal
ring 17 within an annular cavity 16. Axially-inward movement of the valve rod 12

i causes the seal ring 17 to seat against a seating surface 13, sealing off the pump
chamber from the inlet. Axially-outward movement of the rod.12 causes the seal
ring 17 to unseat from the surface 13,, allowmg the flow of liquid into the pump
chamber. Axially-outward movement of the seal ring 17 is constrained by the

. retaining ring 15.

Sliding inlet valve seals have been used in precompression pumps, ie.,
pumps in which opening of the outlet valve is controlled by the pressure within
the pump chamber. Precompression pumps using a sliding inlet seal are shown
in U.S. Patent Nos. 4,144987 to Kishi and 4,389,003 to Meshberg. A
precompression pump with a movable seal member is disclosed in European
Patent Specification No. 0 342 651. '

- REPLACED SHEETS STCIIN 5
E’Description : & 4 -_ | :\' ¥ - .
El/Claim( Paged ...2., 10 paged ....... » SR R o % 3
- s) paged OQ o paged _/'a - a «e! *.‘ PO u
Drawing(s) : : paged ... to paged .—- s ._.,-"’"‘j_"' _
Abstract . paged 5/..... to paged ..., R R oo
-------- l N - .




Slidimg inlet val ve seal s have been used in preconpr essi on punps, 1.e

punps i n which opening of the outlet valve is contr olThis@hdst/Has[Bee lBedr e
within the punp chanber. Preconpression punps using a i seal
are shown in U S. Patent Nos. 4,144,987 to Kishi and 4 , shber g.
A preconpression punp with a novable seal penber is disclosed I n European

Pat ent Specification No. 0 342 651. 2 Summary of the I nvention According

to one aspect Summary ohtheninve _ ntiomer e is disclosed a dispensing punp |

compri sing: 2 Pumh -fud Rder iahoR Rineiel 19 pPSRLA k8 ARk et iy
which uses a sliding inlet valve seal. In one embodiment of the present invention,
a circumferential bead on the inner wall of the pump cylinder- is used to both
retain the inlet seal and provide a sealing surface for the inlet seal to engage. In
another embodiment, friction tabs are used to enhance the engagement between
the cylinder walls and the sliding seal, thus preventing the sliding seal from

"jumping” the retaining bead.

Brief Description of the Drawings

Fig. 1 shows an assembly view of a first embodiment of the present
invention, with the left-hand side of the centerline of the drawing representing the
pump in its unactuated position, and the right-hand side of the centerline of the
drawing representing the pump in its actuated position.

Fig. 2 shows a detail view of the inlet seal of the embodiment of Fig. 1,
with the left-hand side of the centerline of the drawing representing the pump in
its unactuated position, and the right-hand side of the centarline of the drawing
representing the pump in its actuated position. _

Figs. 3a and 4a respectively show bottom and section views of the seal
shown in Figs. 1 and 2. |

Figs. 3b and 4b respectively show bottom and section views of a second
embodiment of the seal of Figs. 1 and 2.

Fig. 5 shows a detail view of a second embodiment of the present
invention, with the left-hand side of the centerline of the drawing représenting the
pump in its actuated position, and the right-hand side of the centerline of the
drawing representing the pump in its unactuated position.

Figs. 6 and 7 respectively show bottom and section views of the seal shown
inFig.5.

Figs. 8 and 9 respectively show top and section views ‘of a second

embodiment of the seal of Fig. 5.



a bead}di§posed on said inner wall, said bead conprising an axially outward "
facing sealing surface; a punp inlet in fluid communication with said punp
cylinder; a punp piston reciprocally nmounted in said cylinder, said punp
pi ston conprising an outlet valve seat; a valve stemreciprocally nounted
in said cylinder, said valve stemconprising an outlet val.ve nenber
engageable with said outlet valve seat and radlally outer surface;

eyl i nder - punp. pi st ot D Sy e2arasiibbl VoS oe shie EmbRoEReica uaqpai%em
'seal conprisinginwentiadi al |y inner surface engageable with the radially

outer surface of sai g_ val ve ste an axially inward facing sealing surface
engageabl e with the a8 :}IIISFOWE’@ &l vigwi ofgthedalett tsgalslfrtha@enbndlmndobé‘ag;l 10.

wher ei n engagenent b | 4 M) n .fac
said axially outwar d??%q?%a?gegldl%ﬁdgl%tﬁ%fdafgﬁ@ Iﬂ L%at!i Oggig thteg?l??f{i "?Iofajq'éf
-communi cati on bptesephinyandomunp chanber and said punp inlet, and wherein

Fig. 13 shows a cross-sectional view of the pump cylinder of the
embodiment of Fig. 12. |

Detailed Description _

Fig. 1 shows a first embodiment of the pump of the present invention. The
pump includes a cylinder 1, in which a piston 2 slides. Piston 2 includes an outlet
passage 3 which leads to the atomizing nozzle 4. Atomizing nozzle 4 is housed
on an actuator assembly 5. The cylinder 1 can be mounted on a container or
bottle (not shown) by means of a mounting cap 6, which can include a suitable
sealing device 7.

Contained within the cylinder 1 is a valve stem 8. Valve stem includes an
upper end 9 which seats against a valve seat surface 10 on the piston 2, and a
lower portion 11. A spring 22 biases the stem 8 axially-outward into engagement
with the valve seat 10. The valve stem 8 is constructed such that there is an
axiaily-outward facing net surface area within the pump chamber after the inlet
valve is closed, thereby allowing the outlet valve 9, 10 to open only when
sufficient pressure is generated within the pump chamber. This "precompression"
operation is shown and described in the pumps of U.S. Patent Nos. 4,144,987 and
4,389,003, |

The specific structure and operation of the inlet valve seal of the
embodiment of Fig. 1 will now be described with reference to Fig. 2, which shows
the inlet valve seal in detail. In Fig. 2, the spring 22 is not shown for ease of
reference; normally a spring would be included in this pump. An inlet seal 12
is mounted near the bottom of the pump chamber 13. The inlet seal 12 includes
an inner lip 14 designed to engage the outer surface of the valve stem 8 (as shown
on the right-hand side- of the centerline of Fig. 2).. Inlet seal 12 also includes a



dfsengagenenf between said axially inward facing sealing surface and said
axially outward facing sealing surface of said bead allows fluid

comuni cati on between said punp chanber and said punp inlet; and an axially
outward facing retention surface engageable with the axially inward facing
retention surface of said bead, wherein engggenent between said axially

i nward retention sealing surface and said axially outward facing retention

surface of sai (ixbﬂtydn%e&ﬁtﬁﬁg sodlinig| smmuéws,rdndmnemmy-aimm dading eéteniflon -
Brief Description of th awi ngs, Fig. 1 shows an assenbly view of a first

enbodi ment of tSHEaES é§eﬁf‘leF ﬁ%rff‘itbﬁf "\ﬁﬂdﬁs cireumggrentaliyspacgd flow pagsages 17.
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punp in its ac tAna'aHyiirpwdtdepnesswn of actuator 5 will move piston 2 axlally inward in pump
chamber 1. Axially-inward movement of piston 2 causes axially-inward movement
of valve stem 8, which is engaged with piston 2 at the valve surface 10. Asshown
in Fig. 2, axially-inward movement of stem 8 will cause the inner lip 14 to engage |
an outer surface 18 of the valve stem 8. The engagement between the outer
surface 18 and the inner lip 14 is a frictional fit. The friction fit between the
outer surface 18 and the inner lip 14 is such that further axially-inward movement
of the valve stem 8 will cause axially-inward movement of the inlet seal 12. Upon
axially-inward movement of the inlet seal 12, the axially-inward facing sealing
surface 15 will engage an axially-outward facing sealing surface 19 on a bead 20
on the inner wall of the pump cylinder 1. The engagement between the inner lip
14 and the stem 8 and the engagement between sealing surfaces 15, 19 acts to
seal off the pump chamber 13 from the inlet passage 20 to the pump. Further
axially-inward force on the piston 2 will cause the pressure in the pump chamber
13 to increase, until this pressure is sufficient to overcome the spring 22 force and
open the outlet valve 9, 10. The manner in which the outlet valve is opened in
response to pressure in the pump chamber is described in U.S. Patent Nos.
4,144,987 and 4,389,003, the disclosures of these patents being incorporated herein
by reference.

Upon release of any actuating force on the actuator 5, the spring 22 acts

to push the stem 8 axially-outward, closing the outlet valve and pushing the piston
2 axially-outward. Axially-outward movement of the stem 8 pulls the inlet seal
12 axially-outward, disehgaging the sealing surfaces 15, 19. Disengagement of the
sealing surfaces 15, 19 allows liquid to flow through flow passages 17 into the
pump chamber 13 -- the liquid being drawn into the pump chamber 13 by the
increase in volume of the pump chamber 13 resulting from axially-outward
movement of the piston 2. The flow of liquid into the pump chamber is indicated
in Fig. 2 by arrow F. Continued axially-dutward movement of the inlet seal 12 is -



2a Fig. 2 shows a detail view of the inlet seal of the enbodi ment of Fig.
1, with the |left- hand side of the centerline of the drawi ng representing
the punp in its unactuated position, and the right-hand side of the
centerline of the drawi ng representing therﬁurrp in its actuated position.
Figs. 3a and 4a respectively show bottom and section views of the seal

sect on i s bty ShdiBemiRs Bfile AialI7 ARG 5 he PRHUBR AN Hon the,
shows a det ai | inleesead12avisk chedxiallpidiardthciaf rkfentionesigfiice i 23vemthe beadv20N

the left-hand side of the centerline of the drawi ng representing the punp
in its actuat eﬁ"‘ﬁ?glé’iqthﬁFd mayemest pf giststem Socontinues ungih thecpistos 4 reaches thene

drawi ng represgy bfifs s26ke YPrdsBnlelifin P8 BiPiRNeBFAdd QBe of the centerline. In
this position, further flow of liquid is allowed between the inner lip 14 and the
lower portion 11 of stem 8.

Fig. 2 also shows an air-venting mechanism 24 on the stem 8, used to
exhaust air frapped in the pump chamber 13. The air-venting mechanism 24
operates in the same manner as the mechanism described in U.S. Patent No.
4,144,987, the disclosure of the mechanism described in that patent being
incorporated herein by reference.

Figs. 3b and 4b show a second embodiment of the inlet seal of the type in
Figs. 3a and 3b, the inlet seal being designated by the reference numeral 112.
This inlet seal is configured slightly different than the inlet seal 12 of Figs. 3a and
4a; however, the seal operates in the same manner described above. Figs. 3b
and 4b show the configuration of the inner lip 114, flow passages 117, and axially-
outward and axially-inward facing surfaces 116 and 115.

Fig. 5 shows a detail view of a second embodiment of the present
invention. The operation of the piston, stem, cylinder and spring in the
embodiment of Figs. 5-7 is identical to the operation described above in relation
to Figs. 1 and 2. In the embodiment of Fig. 5, the axially-inward facing sealing
surface 215 on the seal 112 engages an axially-outward facing sealing surface 219
at the bottom of the pump chamber 213. The outer periphery of the seal 212
includes circumferentially-spaced friction tabs 250. Friction tabs 250 - are
connected to the seal 212 by a narrowed resilient hinge section 251. Friction tabs
250 include a flattened outer portion 252, and are tapered from outer portion 252
to the point of hinge section 251. Preferably, the taper is at an angle « of
between 20°and 30°
| In operation, aﬁally-inward movement of stem 208 moves the seal 212
axially-inward until axially-inward facing surface 215 engages axially-outward -
facing surface 219, thereby sealing off the pump chamber 213 from the pumﬁ -



Figs.* 6 -andél' 7 respecti vel y show bottom and section views of the seal shown
in Fig. 5. Figs. 8 and 9 respectively show top and section views of a
second enbodi ment .of the seal of Fig. 5. 3 Fig.. 10.shows an assenbly
view of a third enbodi nrent of the present invention.”:Fig. 11 shows a detail
view of the iTilet seal of the enbodi nent oP Fig. 10..Fi:g,. 12 shows a detail

. 7 R . 7 : .
b o o L Hish e DA gyl S il SR AL R Ron
of Fig. 12. 252 is flattened against the wall 260 of the pump chamber, providing minimal
o frictional resistance to movement. Axially-outward movement of stem 208 causes
the surfaces 21§ and 219 to disengage, allowir,l,g,__'liquid to flow into the pump
chamber, as indicated by arrow F. During initial axially-outward movement of the
seal 212, the'outér portion 252 is flattened against the wall 260, providing minimal
frictional tesist_ance to movement. However,_éq_gia}ly—ouward ‘movement of seal
212 will cause the tabs 250 to engage the bead 220; FuriBde-axially-cutward
rhovemeht of the seal 212 will cause the tabs .250' to rotate _ardimd hinge-251,
increasing the effective outer diameter of the seal (as-sh'own in the right-hand .éiqe
~ of the centerline in Fig; 5). This increase in diameter will wedge the seal agamst
" the wall 260, increasing the frictional force between the seal 212 and the wall 260.
This increased frictional force will prevent the seal 212 from ﬁmher_.;-';xially-
outward movement; and ensures that the seal 212 will not "jump" (L_g, travel
above the level of) the 'be,ad 220. This feature ensures reliable and effective
operation of the seal 212. Upon axially-inward -movemen.t of stem 208, the tab
250 will again rotate around hinge 251, to the pdsition shown on the left-hand
side of the centerline in Fig. 5. a | |
Figs. 8 and 9 show a second embodiment of the inlet seal of the type
shown in Figs. 5-7, the inlet seal being designated by the reference numerai 312.
This inlet seal is configured slightly different than the inlet seal 212 of Figs. 5-7;
however, the seal operates in the same manner described above. Figs. 8 and 9
show the éonfiguré.tion of the inner lip 314, hinge 351, tabs 350 and outer surface
2. |
| Figs. 10-11 show a third embodiment of the present invention. The
dpex_-ation of the piston, stem, cylinder and spring in the embodiment of Figs. 10-
11 is identical to the operation described above in relation to Figs. 1 and 2.
However, in the embodiment of Figs. 10-11, the lower portion of the spring 422
acts to retain the seal 412 in the bottom of the pump chamber. As can be seen
in Fig. 11, the Spring 422 is mounted within the pump chamber 413, interposed
between a fgtaining mechanism 490 on the valve stem 408 and a ridge 491 near -



Bet ai Fed=Déscription Fig. 1 shows a first enbodi nent of the punp of the
present invention. The punp includes a cylinder 1, in which a piston 2
slides. Piston 2 includes an outl et passage 3 which |eads to the atom zing
nozzle 4. Atom zing nozzle 4 is housed on an actuator assenbly 5. The
cylinder 1 can be nounted on -a container .or’ bottle (not:shown) by neans of

a nmounting capy, m&iﬁhoﬁm ?p@yé&mggh@b'ﬁég &]hggggﬁ%m ehd ggselmeeed

wi thin the cylinder IS a Vv stem | ve's es an u rend 9
whi ch seats ageddially mwaad \frorsahe edpe foficke Higer91heTlns protrudingapattion| afvehe

portion 11. A spring 22 biases,.the stem8 axially-qutward into engagenent
Wi th the val veiUig 2atb 2s AL U Al AR fag S UERRe (Y HIER SoeBarth Wi, AOALH|
an axi al | y- out y@yard 356diR8 siyfhceS4d heesPad idteitrhlieaRAlRoeRvEFE Sthowirhéit
the inlet valve is closed, thereby allowng the outlet valve 9, 10 to open

only when suf f ¢kthersealpd s s the manpemef the surface A3 in thecerpboghimeng @b &iigs. Trangd

"preconpressi oy On the upstroke of the piston, the liquid flows between the sealing surface 415
of the seal 412 and the sealing surface 419 of the cylinder 401, which become
spaced from each other during the upstroke. Liquid is able to pass into the pump
chamber 413 at those portions where the spring 422 doe_s not contact the surface
416, the lower end of the spring 422 not forming a complete circle at the point
at which it contacts ridge 491. | |

Figs. 12-13 show a fourth embodiment of the present invention. The
operation of the piston, stem, cylinder and spring in the embodiment of Figs. 12-
13 is identical to the operation described above in relation to Figs. 1 and 2. In
the embodiment of Figs. 12-13, however, the flow passages 517 do not pass
through slots in the seal 5§12, but instead pass between projections 570 on the
annular bead 520. Fig. 13 shows a cross-sectional view of the cylinder wall 501,
showing the continuous annular bead 520 extending around the circumference of
the inner wall of the cylinder. 501, and the radially-spaced projections 5§70 which
extend from this bead 520. Fluid flows, during upstroke of the pump, in the
spaces between the projections §70. The flow path is designated by the arrow F
in Fig. 12. In all other respects, the seal operates in the manner shown and
described in relation to Figs. 1 and 2.



-operation ¥s shown and described in the punps of U S. Patent Nos. 4, 144, 987
and 4, 389, 003. The specific structure and operation of the inlet valve seal
of the enbodinment of Fig. 1 will now be described with reference to Fig. 2,
whi ch shows the inlet valve seal in detail. In Fig. 2, The spring 2Z is not
shown for ease of reference; normally a spring would be j b [
punp. An inlet seal 12 is nmounted near the $ottom of: the”mmm;"muﬂIHMI
The inlet seal 12 includes an inner lip 14 designed to :engage ttheMouter+*
surface of the valve stem 8 (as shown onCLAdMS ght - hand si de of the
centerline of FRig. i :go..i ncl udes a 4 axially-inward
facing seali ngﬁéurfé%:glgfgbﬁgﬁ?ﬁg{r? é‘é?gﬁlﬁgg-'out ward facing retenti gn

a pump cylinder, said pump cylinder comprising a retention surface, an

inner wall and a bead disposed on said inner wall, said bead comprising an axially
outward facing sealing surface;

a pump inlet in fluid communication with said pump cylinder;

a pump piston reciprocally mounted in said cylinder, said pump piston
comprising an outlet valve seat;

a valve stem reciprocally mounted in said cylinder, said valve stem
comprising an outlet valve member engageable with said outlet valve seat and a
radially outer surface;

an inlet seal reciprocally mounted in said cylihder, said inlet seal, pump
cylinder, pump piston and valve stem defining a pump chamber, said inlet seal
comprising:

a radially inner surface engageable with the radially outer surface
of said valve stem; _ i

an axially inward facing s " ing. surface engageable with the axially
outward facing sealing surface of said eb:&lad, wherein engagement between said
axially inward facing sealing surface and said axially outward facing sealing
surface of said bead interrupts fluid communication Between said pump chamber
and said pump inlet, and wherein disengagement between said axially inward
facing sealing surface and said axially outward facing sealing surface of said bead
allows fluid communication between said pump chamber and said pump inlet;
and _

an axially outward facing retention surface engageable with the

- axially inward facing retention surface of said bead, wherein engagement between

said axially inward retention sealing surface and said axially outward facing
retention surface of said bead prevents axially outward movement of said inlet
seal.

e
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surface 16.’Inl et seal further includes circunferentially-spaced flow
passages 17. Operation of the punp will be described with reference to
Figs. 1 and 2. Axially-inward depression of actuator 5 will nove piston 2
axially inward in punp chanber 1. Axially-inward novene , j'm ﬂ
causes axi ally-inward novenent of valve stem 8, which r um " ’”",
piston 2 at the valve surface 10. As shown i@ Fig. 2, axial IYy-itnwArds  *
novenent of stem8 will cause the inner lip ¥4 to engage an outer surface

18 of the valve stem en the outer surface 18 and the
inner lip 14 is a fn%ﬂ%swgﬁgﬁﬁp?lﬁc ion fit between the outer
surface 18 and the i nmpumipiqylifider, said pomp ¢ylindéticdnprisingiacdenling swrdadd. an inner
novenent of. the v ve stSm i II ause xi al If\g/anvaJ]g rTRvement of the
inlet seal 12. a&Qu"‘a F?g lfgfﬂne& 3lhesai Pepd SOMPrising ¢ gtention
axi all'y-inward f@@far‘_xg seal i ng surface 15 wi Il engage an axially-outward
facing sealing surface 19 on a bead 20 on the inner wall of the punp

cylinder 1. The engagepsmp b‘léQt\/meﬂmdrceHmnBcatiorp“dﬂl said pump cvlindeg and t he

engagement between S€g lp'u?r?p %'ilsrtcl;r? cI;'gCSlpIJ'OSChH); %munted in said cylinder, said pump piston

comprising an outlet valve seat;

a valve stem reciprocally mounted in said cylinder, said vaive stem
comprising an outlet valve member engageable with said outlet valve seat and a
radially outer surface; _

an inlet seal reciprocally mounted in said cylinder, said inlet seal, pump
cylinder, pump pistdn and valve stem defining a pump chamber, said inlet seal
comprising: _

a radially inner surface engageable with the radially outér surface
of said valve stem;

a sealing surface engageable with the sealing surface of said pump
cylinder, wherein engagement between said sealing surface of said inlet seal and
said sealing surface of said pump cylinder interrupts fluid communication between
said pump chamber and said pump inlet, and wherein disengagement between
said sealing surface of said inlet seal -and said sealing surface of said pump
cylinder’ allows fluid communication between said pump chamber and said pump
inlet; and _

at least one radially outward projecting tab connected via a hinge
connection to said inlet seal, said tab comprising a portion engageable with the
retention surface of said bead, wherein engagement between said tab and said
retention surface of said bead limits axially outward movement of said inlet seal,
and axially outward movement of said inlet seal after engagement between said
bead and said tab causes the tab to rotate about said hinge connection to increase

an outer diameter of said inlet seal. -

1 3. A dispensing pump comprising:
P & pump P 8 Sheet Has Been Replaced
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seal off thé' plnp chamber 13 fromthe inlet passage 20 Wﬁcﬁ-her

axially-inward force on the piston 2 will cause the pre WmMm
e

chanber 13 to increase, until this pressure is sufficien
spring 22 force and open the outlet valve 9, 10. The manner in which't
outlet valve is opened in response to pressure in the punp chanber is
described in U S. Patent Nos. 4, 144,987 andd 4, 389, 003, the disclosures of
t hese patents being incorporated herein by reference. Upon rel ease of any
actuating force on & RBMPcEliader. said pWBP splindey coMpising @ Sepling sumacesandan
axially-outmaqgnepagﬁjng the outlet valve and pushing the piston 2

axi al l y-outward. Axi ally-outward novenent of the stem8 pulls the inlet
seal 12 axial | y- outavpunhp itiesendhgd rgmninenicioni wigh said pump ddindés.

D sengagenent of the sealipg surfaces 15, 19 allows ligujd tq flow through
fl ow passages 17 i rﬁ@“ﬂfbpﬁm reqiprasally mpuntgd,in IS?’&uFﬂﬂ’d@F’nﬁalﬁrW it he

punp chanber Jc%n%'l ihe ah YutRESEIveRey@! ume of the punp chanmber 13 resulting
from axi al | y- out ward

a valve stem reciprocaily mounted in said cylinder, said valve stem
comprising an outlet valve member engageable with said outlet valve seat and a
radially outer surface; .

an inlet seal reciprocally mounted in said cylinder, said iniet seal, pump
cylinder, pump piston and valve stem defining a pump chamber, said inlet seal
comprising:

a radially inner surface engageafale with the radially outer surface
of said valve stem; '

an axially inward facing sealing surface engageable with the axially
outward facing sealing surface of said pump cylinder, wherein engagement
between said axially inward facing sealing surface and said axially outward facing
sealing surface of said cylinder interrupts fluid communication between said ;;ump
chamber and said pump inlet, and wherein disengagement betwéen said axially
inward facing sealing surface and said axially outward facing sealing surface of
said cylinder allows fluid communication between said pump chamber and said
pump inlet; and -

an axially outward facing retention surface; and

a spring located within said pump chamber, the axially inward end of said
spring defining an axially inward facing retention surface engageable with said
axially outward facing retention surface, wherein engagement between said axially
inward retention surface of said spring and said axially outward facing retention
surface prevents axially outward movement of said inlet seal.
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moveneht of ‘t he piston 2. The flow of liquid into the punp chamber is
indicated in Fig. 2 by arrow F. Continued axially-outward nmovenent of the
inlet seal 12 is 5 restrai ned by engagenent of the axially-outward
facing retention surface 16 on the inlet seal 12 with the axially-inward
facing retention surface 23 on the bead 20. Axially outward novenent of the
stem 8 continues until the piston 2 rgaches'the top of its stroke,
represented in Fig. 2 by the left-hand side of the centerline. In this
position, further flow of liquid is allowd between the inner lip 14 and
the lower portion 11 of stem 8. Fig. ABSTRAGRhows an air-venting mechani sm
§1i4r ?C eLP ?nat ﬁgqcﬁé#i%j?igpr%és?gﬁj %Bm%' is c}igc?(?s%?idwi'ﬂ'rl] at leduﬁ)éj Mef \rr]glr\pejesreal.l?’ln AI' he
first embodiment. the valve seal has sealing and retention surfaces which interact

with sealing and retention surfaces on a bead on the inner wall of the pump
chamber, to seal the pump inlet and retain the inlet seal respectively. In a second
embodiment. the seal has friction tabs which engage the outer wall of the pump
chamber. On the upstroke of the piston, these tabs engage a bead on the inner
wall of the pump chamber, causing the tabs to rotate about a hinge, increasing the
outer diameter of the seal. The result is improved frictional engagement of the

seal with the inner wall, resulting in improved retention of the seal.

This. Sheet Has Been Reﬂlaced
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operat es i n"'t he same manner as the nechani smdescribed in U S. Patent No.
4,144,987, the disclosure of the mechani smdescribed in that patent being

i ncorporated herein by reference. Figs. 3b and 4b show a second enbodi nent
of the inlet seal of the type in Figs. }i and 3b, the inlet seal being

desi gnated by the reference nuneral 113 Phis inlet seal is configured
slightly different than the inlet seal 12 of Figs. 3a and 4a; however, the
seal operates in the sane manner described above. Figs. 3b and 4b show t he
configuration of the inner lip 114, flow passages 117, and axially- outward
and axially-inward facing surfaces 116 aggzi;B. Fig. 5 shows a detail view
of a second enbodi nent of the present infe pd{ The operation of the

pi ston, stem cylinder and spring in the enbodi nent of Figs. 5-7 is
identical to the operation described above injrelation to Figs. 1 and 2. In
t he enbodi nent of Fig. 5, the axiafTy-Tnward tacing sealing surface 215 on
the seal 212 engages an axially-ou.qara acing sealing surface 219
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at the bottdmof the punp chanber 213. The outer periphery of the seal 212
i ncl udes circunferentially-spaced friction tabs 250. Friction tabs 250 are
connected to the seal 212 by a narrowed resilient hinge section 251.
Friction tabs 250 include a flattened putgr portion 252, and are tapered
fromouter portion 252 to the point of "hinge section 251. Preferably, the
taper is at an angle [err] of between 20[err] and 30[err]. In operation,

axi al ly-inward novenent of stem 208 noves the seal 212 axially-inward until
axially-inward facing surface 215 engages axi ally-outward facing surface
219, thereby sealing off the punp chanmber 213 fromthe punp 6 chanber
inlet. During axially-inward novenent of the seal 212, the outer portion

FIG.2
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252 i’s f]attened against the wall 260 of the punp chanber, providing
mnimal frictional resistance to novenent. Axially-outward novenent of stem
208 causes the surfaces 215 and 219 to disengage, allowing liquid to flow
i-nto the punp chanber, as indicated bﬁ&gﬂfOMlF. During initial
axi al I y-outward novenent of the seal , the outer portion 252 is
flattened against the wall 260, providing mnimal frictional resistance to
novenent. However, axially-outward novenment of seal 212 will cause the tabs:
250 to engage the bead 220. Further axially-outward novenent of the seal
212 will cause the tabs 250 to rotate around hinge 2S, increasing the
effective outer dianeter of the seal (as shown in the right-hand side of
the centerline in Fig. 5). This inc i g di areter will wedge the seal
agai nst the wall 260, increasing thgi? pﬁaﬁﬂhl force between the seal 212
‘and the will 260. This increased frictional force mjlllprevent t he seal 212
fromfurther axially- outward novenent, and ensures gt the seal 212 w |
not "junp" (i.e., travel above the level o the b (i}&ﬂg This feature
ensures reliable and effective
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“operatign:ef =t he seal 212. Upon axially-inward nmovenent of stem 208, the
tab 250 will again rotate around hinge 251, to the position shown on the

| ef t-hand side of the centerline in Fig. 5. Figs. 8 and 9 show a second
enbodi nent of the inlet seal of the ;é?; shown in Figs. 5-7, the inlet seal
bei ng designated by the reference nu P 312, This inlet seal is '
configured slightly different than the inlet seal 212 of Figs. 5-7;

however, the seal operates in the sane manner described above. Figs. 8 and
9 show the configuration of the innergkip 3 igaah351, tabs 350 and

outer surface 352. Figs. 10-11 show hi r t of the present

i nvention. The operation of the pi#ston, stem cylinder and spring in the
enbodi ment of Figs. 10- 11 is identical, e operation described above in
relation to Figs. 1 and 2. Howeve j ' i3 of Figs. 10-11, the

| ower portion of the spring 422 H427in the bottom
of the punp chanber. As can be

7
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in Fig. 11, "th® spring 422 is nounted wi thin the punp chanber 413,

I nt er posed between a retaining nechani sm 490 on the val ve stem 408 and a
ri dge 491 near 7 the bottom of the punp chanber 413. The spring 422

| ower end protrudes radially inward frgpyphe edge of the ridge 491. This
protrudi ng portion of the spring acts as- an axially-inward facing surface
which interacts with the axially- outward facing surface 416 of the seal
412 to restrain axially-outward novenent of the seal 412, in the nmanner of
the surface 23 in the enbodinent of Figs. 1 and 2. On the upstroke of the
pi ston, the liquid fl ows between the sealing surface 415 of the seal 412
and the sealing surface 419 of the ﬁtb' ergA0l, which becone spaced from
each other during the upstroke. Liq |dQ§§ le to pass into the punp

1202
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cthanter 418 at those portions where the spring 422 does not contact the
surface 416, the |lower end of the spring 422 not formng a conplete circle
at the point at which it contacts ridge 491. Figs. 12-13 show a fourth
enbodi ment of the present invention. operation of the piston, stem
cylinder and spring in the enbodi nent ‘of Figs. 12- 13 is identical to the
operation descri bed above in relation to Figs. 1 and 2. In the enbodi nent -
of Figs. 12-13, however, the flow passages 517 do not pass through slots in
the seal 512, but instead pass between it jons 570 on the annul ar bead
520. Fig. 13 shows a cross-sectional vi3§7z§fufg cylinder wall 501, show ng
t he conti nuous annul ar bead 520 extendi ng around the circunference of the
inner wall of the cylinder 501, and thg radially-spaged projections 570

whi ch extend fromthis bead 520. E | ows, duri ng ty oke of the punp,
in the spaces between the projeg g O~ € oW DX desi gnat ed by
the arrow Fin Fig. 12. In all 281 Fespee he_seals Drerptes in the
manner shown and L7 N 314
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described“in r&lation to Figs. 1 and 2. CLAIMS: 1. A dispensing punp
conprising: a punp cylinder, said punp cylinder conprising a retention
surface, an inner wall and a bead di sposed on said inner wall, said bead
conprising an axially outward facing Sfﬁiéng surface; a punp inlet in fluid
comuni cation with said punp cylinder; ¥a punp piston reciprocally nounted
in said cylinder, said punp piston conprising an outlet valve seat; a valve
stemreciprocally nounted in said cylinder, said valve stem conprising an
outl et valve nenber engageable with said outlet valve seat and a radially
outer surface; -
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an inl'et seal sreciprocally nounted in said cylinder, said inlet seal, punp
cylinder, punp piston and valve stem defining a punp chanber, said inlet
seal conprising: a radially inner surface engageable with the radially
outer surface of said valve stem an }?-Ily inward facing sealing surface
engageable wth the axially outward facirng sealing surface of said bead,
wher ei n engagenent between said axially inward .facing sealing surface and
said axially outward facing sealing surface of said bead interrupts fluid
comuni cati on between said punp chanber and said punp inlet, and wherein
di sengagenent between said axially inward facing sealing surface and said
axially outward facing sealing surface of said bead allows fluid

comuni cati on between said punp chanbegégyggaf' punp inlet; and an axially
outward facing retention surface engag ]I the axially inward facing
retention surface of said bead, wherein engagenent between said axially

inward retention sealing surface apd said axially outward facing retention
surface of said bead prevents axi aplly ouit Waf g ﬁ}{ing Eﬁlet seal
d Y
d |
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2. Thé ditspénsi ng punp of claim1, wherein: said fluid comunication
bet ween sai d punp chanber -and said punp inlet is through at | east one flow
passage in said inlet seal. 3. The dispensing punp of claim2, wherein:

there are a plurality of romwpassagegdhg said inlet seal. 4. The
di spensi ng punp of claim1, wherein: Id fluid comuni cation between said

punp chanber and said punp inlet is through at |east one fl ow passage in
said bead. 5. The dispensing punp of claim4, wherein: there are a
plurality of flow passages in said bead. 9

FIG. /2
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2. ° A dispensing punp conprising: a punp cylinder, said punp cylinder
conprising a sealing surface. an inner wall and a bead di sposed on said
inner wall, said bead conprising a retention surface; a punp inlet in fluid
communi cation with said punp cylinderjqgggunp piston reciprocally nounted
in said cylinder, said punp piston conﬁg}sing an outlet valve seat; a valve
stemreciprocally nounted in said cylinder, said valve stem conprising an
outl et valve nenber engageable with said outlet valve seat and a radially
outer surface; an inlet seal reciprocally nmounted in said cylinder, said
inlet seal, punp cylinder, punp piston and val ve stem defining a punp
chanber, said inlet seal conprising: a radially inner surface engageabl e
with the radially outer surface '
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of- said valve stem a sealing surface engageable with the sealing surface
of said punp cylinder, wherein engagenment between said sealing surface of
said inlet seal and said sealing surface of said punp cylinder interrupts
fluid conmuni cati on between said punp chanber and said punp inlet, and
wher ei n di sengagenent between said sealing surface of said inlet seal and
said sealing surface of said punp cylindei allows fluid comrunication

bet ween said punp chanber and sai.d punp in}et; and at | east one radially
outward projecting tab connected via a hinge connection to said inlet seal,
said tab conprising a portion engageable with the retention surface of said
bead, wherein engagenent between said tab and said retention surface of
said bead limts axially outward rIMPING SBALPUMPI nl et seal, and axially
outward novenent of said inlet seal after engagenent between said bead and
said tab causes the tab to rotate about said hinge connection to increase

ABSTRACT

A precompression pump is disclosed with a sliding inlet valve seal. In a first
embodiment, the valve seal (12) has sealing and retention surfaces (15, 16) which interact
\— with sealing and retention surfaces (19,23) on a bead (20)‘on the inner wall of the pump
chamber (13), to seal the pump inlet and retain the inlet seal (12) respectively. In a second
embodiment (212) the seal has friction tabs (250) which engage the outer wall of the pump
chamber (13). On the upstroke of the piston, these tabs (250) engage a bead (220) on the
inner wall of the pump chamber (13), causing the tabs (250) to rotate about a hinge,
increasing the outer diameter of the seal (212). The result is improved frictional
engagement of the seal (212) with the inner wall, resulting in improved retention of the seal
(212).
Fig. 1

|| temar 9. |,




o \_,\:

an outer dianeter of said inlet seal. 3. A di spensi ng punp conpri sing:
10 a punp cylindéer, said punp cylinder conprising a sealing surface and an
inner wall; a punp inlet in fluid communication with said punp cylinder; a

punp piston reciprocally nounted in said cylinder, said punp piston
conprising an outlet valve seat; a valve sfemreciprocally nounted in said
cylinder, said valve stem conprising an outlet val ve nenber engageable with
said outlet valve seat and a radially outer surface;

According to one aspect of the invention there is disclosed a dispensing pump
comprising:

a pump cylinder, said pump cylinder comprising a retention surface, an inner wall and
a bead disposed on said inner wall, said bead comprising an axially outward facing sealing
surface;

a pump inlet in fluid communication with said pump cylinder;

a pump piston reciprocally mounted in said cylinder, said pump piston comprising an
outlet valve seat;

a valve stem reciprocally mounted in said cylinder, said valve stem comprising an
outlet valve member engageable with said outlet valve seat and a radially outer surface;

an inlet seal reciprocally mounted in said cylinder, said inlet seal, pump cylinder,
pump piston and valve stem defining a pump chamber, said inlet seal comprising: _

a radially inner surface engageable with the radially outer surface of said valve stem;.

an axially inward facing sealing surface engageable with the axially outward facing
sealing surface of said bead, wherein engagement between said axially inward facing i
sealing surface and said axially outward facing sealing surface of said bead interrupts fluid
communication between said pump chamber and said pump inlet, and wherein
disengagement between said axially inward facing sealing surface and said axially outward
facing sealing surface of said bead allows fluid communication between said pump chamber
and said pump inlet; and

an axially outward facing retention surface engageable with the axially inward facing
retention surface of said bead, wherein engagement between said axially inward retention

sealing surface and said axially outward facing retention surface of said bead prevents

axially outward movement of said inlet seal.

ief Descripti Wi

Fig. 1 shows an assembly view of a first embodiment of the preSent invention, with

" the left-hand side of the centerline of the drawing representing the pump in its unactuated

position, and the right-hand side of the centerline of the drawing representing the pump in
its actuated position. ' '
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an inlet seal reciprocally mounted in said cylinder, said inlet seal, punp
cylinder, punp piston and valve stém defining a punp chanber, said inlet
seal conprising: a radially inner surface engageable with the radially
outer surface of said valve stem an axially inward facing sealing surface
engageable with the axially outward facingzsealing surface of said punp
cyl i nder, wherein engagenent between said axially inward facing sealing
surface and said axially outward facing sealing surface of said cylinder

interrupts flupd co ni cati.on. between .sai chamber .sqid.

inlet, and Mefﬁ-? sgiggvér"f‘g Y ﬁi‘éﬁ?" %f‘é%érgﬁt ng\ W%l??%%ﬁfﬂl& Zc?ﬂﬁ%%ggéﬁff'ng
sur f ace anbamskside afthel dentepline/efi the Heawing representipg therfumpeinoits wiacthated| position,

al l ows fl uj i ' | | <k nlet;
i o ) SETHRIGE 08 SR O g il o i

Figs. 3a and 4a respectively show bottom and section views of the seal shown in Figs.
1 and 2. '

Figs. 3b and 4b respectively show bottom and section views of a second embodiment
of the seal of Figs. 1 and 2.

Fig. 5 shows a detail view of a second embodiment of the present invention, with the
left-hand side of the centerline of the drawing representing the pump in its actuated
position, and the right-hand side of the centerline of the drawing representing the pump in
its unactuated position.

Figs. 6 and 7 respectively show bottom and section views of the seal shown in Fig. 5.

Figs. 8 and 9 respectively show tof) and section views of a second embodiment of the
seal of Fig. 5. -

This is the replacement sheet
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a spring located within said punp chanmber, the axially inward end of said
spring defining an axially inward facing retention surface engageable wth
said axially outward facing retention surface, wherein _engagenent between
said axially inward retention surface of said spring and said axially

outward facing retention surface prevents gxi al | y OUt “ﬁl“lmnﬁmmlmﬂma' d
I nl et seal. .

CLAIMS:"
1. A dispensing pump comprising:

a pump cylinder, said pump cylinder comprising a retention surface, an inner wall and
a bead disposed on said inner Wall, said bead comprising an axially outward facing sealing
surface; ‘

a pump inlet in fluid communication with said pump cylinder;

a pump piston reciprocally mounted in said cylinder, said pump piston comprising an
outlet valve seat;

a valve stem reciprocally mounted in said cylinder, said valve stem comprising an
outlet valve member engageable with said outlet valve seat and a radially outer surface;

an inlet seal reciprocally mounted in said cylinder, said inlet seal, pump cylinder,
pump piston and valve stem defining a pump chamber, said inlet seal comprising: -

a radially inner surface engageable with the radially outer surface of said valve stem;

an axially inward facing sealing surface engageable with the axially outward facing
sealing surface of said bead, wherein engagement between said axialiy inward facing
sealing surface and said axially outward facing sealing surface of said bead interrupts fluid
communication between said pump chamber and said pump inlet, and wherein
disengagement between said axially inward facing sealing surface and said axially outward
facing sealing surface of said bead allows fluid communication between said pump chamber
and said pump inlet; and '

an axially outward facing retention surface engageable with the axially inward facing
retention surface of said bead, wherein engagement between said axially inward retention
sealing surface and said axially outward facing retention surface of said bead prevents
axially outward movement of said inlet seal.

2.  The dispensing pump of claim 1, wherein:
said fluid communication between said pump chamber and said pump inlet is through
at least one flow passage in said inlet seal.

3. | The dispensing pump of claim 2, wherein:
there are a plurality of flow passages in said inlet seal.

4. The dispensing pump of claim 1, wherein:
said fluid communication between said pump chamber and said pump inlet is through
at least one flow passage in said bead.

5.  The dispensing pump of claim 4, wherein:
there are a plurality of flow passages in said bead.
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