-1- LI QUI D DI SPENSI NG PUVMP HAVI NG WATER SEAL /
BACKGROUND CF THEQIJN\/EI\FI'I ON - - This inventi onor'enaoegt%%g‘l

manual |y actuated |iquid dispensing punp capabl e of bei ng operated
in a wet environnment without the ingress of water through the\opem\- C¥‘7
contai ner vent port into the container in any condition of the punp

pl unger, even 5 during punping. Mrepver, the vent port ipr@ngd
"closed in a plunger | ock-down _ condition of shipping and storage to
seal -agai nst | eakage of product fromthe container out war dl y

through t he.1guXD MXSPENSING Bud® AV ANG %Aﬂ:‘ﬁ‘:éﬁi | heric pressure
we

W thin the contai ner. known, manual |y
actuated liquid punp dispensers nust have a vent 10 port or ports to
facilitate the repl acement oBAGKGROUND OF-FHEJNVENRION: cont ai ner with
air to avoid container collapse (sonmetines referred to as panelling) and
hydraul i ¢ | ock This inventionfrelates to 3 manualiy actuated liquid dispepeingquuinop capable of
during an at rest condition of the di spenser as at the end of the

pl unger upsding bperatédiretonet ersionirbnt hdthdustheringresb®f water through theeshen
I nverted, the product will not |eak out through the vent port. 15

The vent psntaiRér $6MEPSH S Mse EdntairRr in KAWCBRJIESR OF thecb@RE blirger, Blemaer

| ock- down condition of shipping and storage.

However ,  tdiRing SUpIBN UMAréodért Hidh féhtpomPis UealRRaBESd in'E Plurigef todiidwi et
conditioﬁ of shipping and storage to seal against leakage of pfoduct from the container
outwardly through the vent port during a condition of superatmospheric -pressure within.
the container.

As well known, manually actuated liquid pump dispensers must have a vent

10 port or ports to facilitate the replacement of product dispensed from the container with
air to avoid container collapse {sometimes referred.to as panelling) and hydraulic lock
of the piston. The vent port is sealed closed during an at rest condition of the
dispenser as at the end of the plunger upstroke. Therefore, should the dispenser be
tiited or inverted, the product will not leak out through the vent port.
15 ' The vent port of some dispensers are likewise sealed closed in a plunger lock-
down condition of shipping and storage.

However, the known rﬁanually actuated pump dispensers, when used in a wet
environment such as when taking a shower, have a tendency to _adinit water through
the open vent port when pumping such that the product, which may be body wash

20 soap, hair shamﬁ;Jo or hair conditioner, is undesirably diluted within the container.
Water enters the container through the open vent port by the same vent passage '

opened to admit air during pumping.



envl*f drinent such as when taking a shower, have a tendency to admit water

t hr ough t he open vent port when punping such that the product,
whi ch may be body wash 20 .soap, hair shanpoo or hair conditioner, is
undesirably diluted within the container. Water enters the

cont ai ner through the open vent port by the sane vent passage
opened to admt air during punping.

- 2- - For exanple, the liquid dispensing punp disclosed in
U S. .Patent 3,391, 647 has, in the uppernost position of the
pi sten, a container vent seal on a collar-2-n seal i ng engagenent

with a circular edge on the piston stemto seal the vent ports

cl osed. During punping the collar seal disengages circular edge to
thereby 5 Fo op exampie, the diquid dispensing pump W%é‘ﬁg:%&%a&%@r %%L&ﬁ

U S. Patent 4, 728 008 has a vent seal, on the uppe end wal | of
the cont aihasy int thevwppsmostpesition iof ther pistond a qutaémjam@ﬁ@' oR arcallar imner

sl eeve of the plunger head for sealing the interior of the container closed
during t heealing engagemeniewith podiiculaoredge dritheppistoorsterojorseal e yent ports
depression of the piston head, the seal .10 engages a | ongi tudi nal
groove oncldsedl M&ing paripihd e soial stall disenddgesifrune theociraflart édge to thereby

5 open the vent.

The dispenser disclosed in U.S. Patent 4,728,008 has a vent seal, on the upper
end wall of the container to which the pump is affixed, in engagement with an inner
sleeve of the plunger head for sealing the interior of the container closed during the at
rest position of the piston. Upon a slight depression of the piston head, the seal

10 engages a longitudinal groove on the inner sleeve for ventilating the interior of the
container. This dispenser is intended to deliver or distribute flowable media,
particularly pastes or the like.

The '647 dispenser, however, has its vent séal exposed directly to the
atmosphere such that, at the start of pumping, water can enter the container interior

15 through the open vent path. And, the interior of the container of the '008 dispenser is
ventilated by opening a vent path through which water can enter if the dispenser were

to be used in a wet environment, which is unlikely.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a manually actuated
20 liquid dispensing bump capablé of being operated in a wet environment whereby any
tendency for water to seep into the container during pumping, which would dilute the

product, is substantially avoided. Another feature of the invention is to avoid the



container. This dispenser is intended to deliver or distribute flowable
medi a, particularly pastes or -the |ike. The ' 647

di spenser, however, has its vent seal exposed directly to the

at nosphere such that, at the start of punping, water can enter the
container interior 15 t hrough the open vent path. And, the interior of
the container of the '008 dispenser is ventil ated by opening a vent
pat h t hrough which water can enter if the dispenser were to be used
in a wet environment, which is unlikely. .

SUMVARY OF THE | NVENTI ON 11 is therefore an object of the
present invention to provide a nmanually actuated 20 | i qui d di spensi ng
punp capabl e of being operated in a wet environnment whereby an

c y .
tendency f d9akpge«t Rradudgitithioyghibe vent BT Decalife ¢l PIRYHIIRNG, suneratmasphetic
dilute the . product, is substantially avoided. Another feature of
t he i nvent iconditiontwithiry $helcemtainer during shipping and storage as when the plunger is in a
- 3- | eakage of product out through the vent port because of a
prevai | i nglcakpdowt positibar i ¢ condition within the contai ner during
shi ppi ng and storage as when the plunger is in a | ock- down
posi tion. According to thicioestiory the pump disyensier bas sehbmieany il liguidtiyit
has seal neans in liquid tight '

5 sliding sealing engagement with the piston stem for sealing the vent port closed during
pumping operation to avoid the ingress of liquid into the container via the vent port
when using the pump in a wet environment. This sealing engagement is interrupted at
or near the end of the piston downstroke for opening the vent port while still
preventing the ingress of water into the container via the open vent port. Means on

10 the stem, such as one or more longitudinal grooves or ribs, are maintained
. substantially moisture-free by a depending, spaced and overlYing skirt on the plunger
~ head such that the tendency for any water to seep into the container via the vent port
in this unsealed and vent open condition is substantially avoided.
During pumping the depending skirt on the plunger extends at its free end into
15 an open annular groove formed in a collar surrounding the seal means which groove
will collect water. To avoid an entrainment of water in an annular chamber formed
between the skirt and the stem, the skirt has one or more ports for venting that
chamber.
The plunger head is capable of being locked down to the pump during shipping
20 and storage usil;lg conventional lock-down means. In the lock-down condition, a

shoulder on the seal means seals against a shoulder beneath the head, and the vent

groove is spaced from the upper end of the stem to present a smooth stem surface for



5 sliding sealing engagenent with the piston stemfor sealing the vent

port closed during punpi ng operation to avoid the ingress of
liquid into the container via the vent port when using the punp in
a wet environnent. This sealing engagenent is interrupted at or

near the end of the piston downstroke for opening the vent port while stil

preventing the ingress of water into the container via the open vent port.

Means on 10 the stem such as one or nore |ongitudinal. grooves or ribs,

are mai nt ai ned substantially noisture-free by a dependi ng, spaced
and oeverlying skirt on the plunger -4_ head such that the tendency for
any water to seep into the container via the vent port in this

unseal ed and vent open condition is substantiall vaoi ded. .

Duri ng pun‘BPrﬁfa? H’l?atﬁ'épéH%? tdgakagesHf 'Rrﬂg“"glqﬁ’g&%”@}?f%?ﬁmﬁow guring ce end
into 15 an open annul ar groove formed in a collar surrounding the seal
nmeans whi cepngitinnseof superatmospheric pregsiire dexgleping withiny thegceaisat, riganaided. of
water in an annul ar chanmber forned bet ween the skirt and the stem
the skirt has ofhe waterseal pweans hay bednithe foroheft a seal membeg hawipgra central
The plunger head is capable of being | ocked down to the punp during

shi ppi ng dliening thrdugh evhighethespistpncstamesitends; the sedd-rdembenbaving dmanmdar

| ock-down condition, a shoul der on the seal neans seal s agai nst a

shoul gler  havegpdm sédlan higail tightdliing seilthg engagemest Withy the pistiinsiesh Humg t he
upper end of the stemto present a snooth stem surface for
pumping. The seal member is mounted at an upper open end of the pump cylinder by
the collar or chaplet through which the piston stem extends, the collar §r chaplet being
affixed to an upstanding flange on the pump cylinder and overlying the container
closure. The water seal outer flange creates a seal with the pump cylinder to avoid
10 water ingression.
| Other objects, advantages and novel features of the invention will become more
apparent from the following detailed description of the inve_antion when taken in
conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
15 Figure 1 is a vertical sectional view of the liquid dispensing pump of the
invention having a water seal, the pump being shown in an at rest position;
Figure 2 is a view similar to Fig. 1 showing the pump in a plunger depressed
position during pumping;
Figure 3 is a view similar to Fig. 1 showing the plunger in its lock-down position;
20 and |

Figure 4 is a view taken substantially along the line 4-4 of Fig. 1.



t he seal neans, such that | eakage of product out through the vent port
during condi ti ons of superatnospheric pressure devel oping within
the container, is avoided. The water seal neans nmay be in
the formof a seal nenber having a central openi ng t hrough which
the piston stem extends, the seal nenber having an annul ar 5 chevron
seal in liquid tight sliding sealing engagenent with the piston stem during
punpi ng. The seal nenber is nounted at an upper open end of the punp

cyl i nder by the collar or chaplet through which the piston stem
extends, the collar or chapl et being -5- affixed to an upstandi ng

fl ange on the punp cylinder and overlying the container cl osure.
The water seal outer flange creates a seal with the pu cylinder to avoid
10 wat er ingression.El_4ﬁEiﬂlLEﬁﬂlﬂﬂiﬂinhéﬂidﬁﬂéﬂfiﬁﬁgﬂméntages and novel
features of the invention will becone nore apparent fromthe

fol | owi ng det aiTluging ewsy igptheodranfingshwhereirelite referehea chakasters mefer to like and
conjunction with the acconpanyi ng draw ngs.

BRI EF DEScBirespanding pars thistighb(iSthelseveral views, the pugp dispenser aceording to
sectional view of the liquid dispensing punp of the I nvention

having a e fivehién is §ERelYRIeBRIhARISTPYS halingh ptmpasddyPesich idides a
Figure 2 is aviewsimlar to Fig. 1 showing the punp in a plunger

depr gssed ump cylindepqqié)étél’fhirﬁg'iﬂt She HIBGKGF a container 12 partially! SHéhf B Eig. g, 0

view simlar to Fig. 1 show the plunger inits | ock-down”position;

and the pump body being mounted to the container neck by a container closure 13 in the
known manner as by an inner flange 14 of the closure overlying an outér flange 15 of
the pump cylinder. A depending cylindrical sleeve 16 at the lower end of the pump
body supports a dip tube (not shown) which extends into the container interior. An
10 inlet valve seat 17 is defined between pump cylinder 11 and sleeve 16 for the
:_reception of an inlet ball check valve 18.

One or more container vent ports 19 are provided in the wall of cylinder 11 at
or near the upper end thereof, and an upstanding sleeve 21 of the pump cylinder is
extemnally knurled to provide a tight friction fit with depending sleeve 22 of a collar or

15 chaplet 23.

A pump piston 24 is mounted for reciprocation within cylinder 11 to therewith
define a variable volume pump chamber 25, the piéton having a hollow piston stem 26 .
extending through a central opening 27 of the collar. The piston is resiliently biased
out of its bore by a piston retum coil spring 28 extending between the underside of the

20 piston and a flang';‘e 29 of a dispenser seal 31 having a plurality of spaced legs 32
defining a ball cage for the inlet ball check valve. The return spring retains the

dispenser seal in place, the seal having an upstanding plug 33 adapted to project into



Figure 4 is a view taken substantially along the line 4-4 of Fig. 1.

- 5- DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Turning now to the drawi ngs wherein |like reference characters refer to like
and correspondi ng parts throughout the several views, the punp
di spenser according to the invention is generally designated 10 as
havi ng a punp body which includes a 5 punp cylinder 11 extending into
the interior of a container 12 partially shown in Fig. 1, t he punp

body -bei ng nounted to the container neck by a container closure 13 in the
known manner as by an inner flange 14 of-ghe closure overlying an outer

flange 15 of the purrp cyli nder A dependi ng cyI I ndrical sleeve 16

at the | ower end of the upports a dip tube (not shown)

whi ch_ext i SealtBe Jowet BRd o M msmtpm in thg plunger IoGi-dewn RPSIOR ok F1a. B s

defined between punp cylinder 11 and sleeve 16 for the reception

of an inlet balA pingsk head\d4 isdixedly mounted to the uppaeend ohthecpistom sterms the ent
- ports 19 are provided in the wall of cylinder 11 at or near the

upper end hédet kaving andiselnargp spontiB8 @r she ke afd anfuppee wallg6 defining ar finger or
externally knurled to provide a tight friction fit with depending sl eeve 22
of a col | sard resi against hidhedowdward finger or hand pressure is applied by the operator
5 for actuating the pump.
The structure and arrangement of the present pump dispenser is of the type
having a substantial portion of its piston stem exposed directly to the a'tmosphere, i.e.,
such substantial portion of the stem is not covered by any other structure of the pump.
However, an upper portion of the stem is covered by a sleeve 37 depending from the
10 plunger head, the sleeve overlying that upper portion in spaced relation, as shown.
The hollow stem defines a discharge passage 38 for liquid product flowing
“therethrough which is controlled by a discharge valve which may be in the form of a
ball check valve 39 seated against its seat 41, a plurality of fingers 42 being molded
or cold formed within the stem to define a ball cage for the discharge valve. The
15 piston has a depending feathered piston seal 43, generally known as a chevron seal,
in sliding sealing engagement with the wall of the pump cylinder. The piston may
Iikewiée be provided with an upstanding feathered seal 44 in sliding sealing
engagement with the wall of the pump cylinder generally for a'voiding blow-by of
product around the piston during the piston suction strokes.
20 According io the invention, the dispenser has seal means which may be in the
form of a separate seal member 45 having a central opening through which the piston

stem extends, and being mounted in place over the upper end of the pump cylinder by



A punp piston 24 is nounted for reciprocation within cylinder 11 to

therewith define a variable vol une punp chanber 25, the piston
havi ng a hol | ow pi ston stem 26 extendi ng through a central opening
27 of the collar. The piston is resiliently biased out of its bore
by a piston return coil spring 28 extendi ng between the underside of the

20 pi ston and a flange 29 of a dispenser seal 31 having a plurality of
spaced | egs 32 defining a ball cage for the inlet ball check valve.
The return spring retains the di spenser seal in place, the seal
havi ng an upstandi ng plug 33 adapted to pfoject into

- 6- and seal the Iomer end of the piston stemin the plunger

| ock-down position of Fig. A plunger head 34 is fixedly

mount ed t ocollar aﬂopérdemdldﬂfg inher flangen 46 of $hg collas engages an exterdahilangeyd d of
di scharge spout 35 or the |like and an upper wall 36 defining a finger or

hand rest tigasesaimapbehwihishnsexlingly erpagesupstanding ferger 21 o thepplmpdylipdéme
oper at or 5 for actuating the punp. The structure and

ar r angenenfor@ealifg agaRSe Hgresssf wafdPemdhe icbnRiindriVea thedeontainer vent PGy inméng
substantial portion of its piston stemexposed directly to the atnpsphere,

bt our SBSOTIRLBEAGEE sh el gl 1561 ol seUs SRUP IR
I's coyeredgfiye 3 SbQSHEmber A8RENEME 4 iR st for the piston.

The seal member has an upstanding annular feathered seal 49, known as a
chevron seal, in fluid tight sliding sealing engagement with piston stem ée during
pumping. As will be-explained in more detail hereinafter, the vent ports remain closed
by the sealing action between seal 49 and the piston stem during plunger

10 reciprocation while the stem slides relative to seal 49 through a predetermined length

: . of travel. During this course of travel, any seepage or ingress of water, as when

~ dispensing products such as body wash soap, hair shampoo or hair conditioner in the
shower, into the interior of the container via the inlet ports is substantially avoided by
the sliding sealing action afforded by seal 49.

15 Means are provided on the outer surface of the piston stem beneath depending
sleeve 37 for interrupting the sealing action presented by seal 49 at or near the end of
the piston compression stroke. Such means may be in the form of one or more |
longitudinal grooves 51, or equivalent longitudinal ribs (not shéwn), the grooves
terminating at about lower edge 52 of sleeve 37.

20 Starting ata position near the end of the piston pressure stroke, shown in Fig.

2, seal 49 engages the groove or grooves 51 so that the sealing action of seal 49 is

interrupted and an air path is created through which air is permitted to enter the



10 pl unger head, the sleeve overlying that upper portion in spaced

relati on, as shown. The holl ow stem defi nes a di scharge
passage 38 for liquid product flow ng t her et hrough which is
controlled by a discharge valve which nay be in the formof a bal |
check val ve 39 seated against its seat 41, a plurality of fingers 42 being
nol ded or cold fornmed within the stemto define a ball cage for

t he di scharge valve. The 15 pi ston has a dependi ng feathered piston
seal .43, generally known as a chevron seal, in sliding sealing

engagenent with the wall of the punp cyI_isp_der. The piston may

| i kewi se be provided with an upstandi ng feathered seal 44 in sliding

seal i ng engagenment with the wall of the punp cylinder generally
f or avoi di eaptéinenwiayverit ports 19 andpiaodontlangap 638 hetween theimndudiamptehef seal
pi ston suction strokes. 20 According to the invention, the

di spenser rembeeals anditise vbiee kiiamstebef pistdrhstem 26. formof a separate
seal nenber 45 having a central opening through which the piston '

st Ie_m gxt elr)lds, ARthBFig o2 PositioRdwith the 86Atalhe? 'vehh BpsiRFboviR5 PlerhAm PUNp
cyl i nder by

e xt o nal T80 Mol RN S BB 2000 el TR
upst agdi ng, | ARS%eratly Bbatd Gow Tont ¥bbi! Ghainst the plunger head. Thus, only air is
admitted through the open vent path into the container to replace product as it is
dispensed to thereby avoid container collapse and hydraulic lock. Ther.e is little, if
any, tendency for water to flow through the open vent path in the Fig. 2 coﬁdition into
the container when using the dispenser in a wet environment, because of the shielded
10 action afforded by skirt 37.
| Upon continued depression of the plunger beyond that shown in Fig. 2, the free
end of skirt 37 extends into annular groove 56 formed between collar 23 and member
45. In a wet environment this groove will collect water such that the free end of skirt
37 is immersed in the collected water and tends to entrain water at the annular
15 opening formed between the skirt free end and the stem, during the plunger retum
stroke to its Fig. 1 position. The entrainment of water, if allowed to persist, would
permit ingress of water into the container during the vent open condition of Fig. 2.
Thus, according to the invention, the annular chamber 50 formed between skirt
37 and the stem is vented to atmosphere by the pljcjvision of ports 57 in skirt 37. It
20 has been found that such venting avoids water entrainment at the free end of the skirt
and thereby maintains the vent groove or grooves 51 substantially free of water and

thus avoids seepage of water into the container through the open vent path.



for sealing against ingress of water into the container via the container

vent port in any condition of -the plunger. An upper shoul der 48 of
t he piston bears against the | ower 5 edge of seal nenber 45 to define
alimt stop for the piston. The seal nenber has an

upst andi ng annul ar feathered seal 49, known as a chevron seal, in
fluid tight sliding sealing engagenent with piston stem 26 during

punping. As will be explained in nore detail hereinafter, the vent ports
remai n cl osed by the sealing action between seal 49 and the piston
stem during plunger 10 reci procationowhile the stemslides relative to
seal 49 through a predeterm ned | ength of travel. During this

course of travel, any seepage or ingress of water, as when
di spensi ng pr odais kaowndh the apip tiye plaples ang jts Ipiston séturmpteotherFigai position upon

conditioner in the shower, into the interior of the container via
the inlet pgdse d)fseﬁéhfé‘l BFESSQH,* ¥ppletl Bemielhead. During thishsuctiondstrakes pahipng
action afforded by seal 49. Means are provided on the outer

surface of &‘ 55 %FPéﬁmcpﬂ{é?@ﬁ 1o TRél bRsssure whereup%h gRuduct fronPthe

i nterrupting e seallng action esented by seal 49 at or near the end of

the piston qﬁggp,re?g@ gﬁﬁggﬁr{)e?ﬁ%?g% fig Pud The Plfinp BhiBef RIrBuGH R Andéatsar e

| ongi t udi nat grooves ribs (not”shown), the
roove er m nat i at about | ower edge 52 of Iee e 37 20

%t arY??\g a'f“eébﬁgsqthte':g}’(aﬁ'@;{@t he enduof t he pi stgon pressﬁre \s{troke shown in
F

slegl ing action %‘Fm haggn %wgemai E"’kﬂpﬂﬁér%f %sg%fg’ﬁg:% %§§%gt %gﬁ 'fEFgCr dat ed

t hrough which air is permtted to enter_the
? when each are IZﬂlgned with a cut out 55 prowded in the crown of collar 23, extends

through the cut out when the plunger is lowered into its position of Fig. 3. Some form
of indicia (not shown) may be provided on the collar and/or the plunger head for
10 aligning purposes. When in the Fig. 4 position, the plunger head is simply rotated
slightly in either direction, as shown in phantom outline at 54’ to lock down the plunger
relative to the collar. In such position, seen in Figs. 1, 2 and 3 a shoulder 58 at the
upper end of seal member 45 sealingly engages a confronting shoulder 59 formed
beneath the plunger head to avoid any leakage of product from the container via the
15 vent ports, due to an increase in pressure within the container. Any such leakage is
further avoided in the plunger lock-down position as seal 49 sealingly engages a
smooth surface portion 60 of the stem located beyond the upper end of groove 51 as |
shown. And, any leakage of product from the container throdgh disbharge passage 38
and spout 35 via an unseated discharge valve 39 is prevented by the plugged sealing
20 action between p;lug 33 and the lower end of the piston stem.
From the lock-down position of Fig. 3, the plunger head is simply rotated until

lugs 54 are aligned with cut outs 55 whereupon the spring action of the return spring



- 8- container via vent ports 19 and via annul ar gap 53 between the

I nner di aneter of seal menber- 45 and the outer dianeter of piston
stem 26. In the Fig. 2 position, with the container vent
open, grooves 51 remain essentially noisture-free as they are
shielded by skirt 37 as water fromthe shower 5 head general ly beats

down from above agai nst the plunger head. Thus, only air is
adm tted through the open vent path into the container to replace product

as it is di spensed to thereby avoid container collapse and
hydraulic | ock. There is little, if -10- any, tendency for water to
fl ow through the open vent path in the Fig. 2 condition into t he

cont ai ner when using the dispenser in a wet environnent, because of the

shi el ded Hi@ses tHCpisth alitWairdghfims Bore té tiFig. 1 position as limited bydimit siwpi 481ed
depression of the plunger beyond that shown in Fig. 2, the free

end of skirt 37Fr3)§£ ﬁf@ﬁ)ré%ﬂ gH4H Bé sBER WA DSiniphs BRE ceehumsal 9ot highly23 and

menber t~environment this groove will collect water

such that ti%c&&e%%ﬁgls ons&} {\és been dﬁwse&?or‘ Gsd W@p’é@%ﬂi{ g \Rlé‘leeﬁﬂ}dn?ﬁérﬁd

water and ¥ e annul ar openi ng forned
ok e i e 8 AR Uy
Phe" Vi oA e EF FhcoRdioy o A5G ol g oF RN 1 S0
' nvention, mterqm%e?,nggil'lg ra gehr?anrg’?er pa5r? frfo(r)nr {B%t oPtPhe ccﬁ&r, can E)e molded o_f a softer
plastic such as polyethylene compared to the more durable collar of molded plastic
such as polypropylene. The seal member seals the container vent closed during
pumping through a predetermined length of the stem travél until the sealing action is
10 interrupted upon the seal reaching the vent grooves shielded by a depending skirt of
- the plunger head. The shielding action substantially assures a moisture-free condition
of the vent grooves during pumping in the wet environment to thereby avoid water
flowing through the vent path into the container while the vent is open. And, water
entrainment at the free end of the skirt, which can seep into the container to dilute the
15 product, is avoided.
in the plunger lock-down position, the product in the container is sealed against
leakage through the vent by the tight sealing engagement between the seal member
and the underside of the head, and between the seal member and the upper end of
the stem.
20 Obviously; many modifications and variations of the present invention are made

possible in the light of the above teachings. For example, vent ribs rather than vent

grooves could instead be provided, and the p!ungér can be locked into its fully



37 and the stemis vented to atnosphere by the provision of ports 57 in
skirt 37. It 20 has been found that such venting avoi ds water
entrainment at the free end of the skirt and t hereby nmaintains the
vent groove or grooves 51 substantially free of water and t hus
avoi ds seepage of water into the container through the open vent path.

-9- As known in the art, the plunger and its piston return
to the Fig. 1 position upon rel ease of external pressure applied
to the head. During this suction stroke, punp chanber 25 expands
to thereby | ower the pressure whereupon product fromthe _ cont ai ner
at at nospheric pressure flows into the punp chanber through the unseated

5 inlet ball check valve 18. -11- Skirt 37 has an external

| ocking lug or lugs 54 which, as best seen in Fig. 4, when each
are aligned with a cut out 55 provided in the crown of collar 23, extends
t hrough the cut out when the plunger is lowered into its position of Fig.
3. Sone for

m ..0f indicia (hot shown e provided an the collar
andlor "t heSGATaRRRs PRSHAN Py rEonie Saivalent MeAg® sthadbea talost s heloseay” 4
position, the plunger head is sinply rotated . lightly in either
di r ect i on, Withoulideparting Faanihescope|df the invention.; § ip Mef%?vgo &’ﬁé’rﬁe@ﬁ?ﬁ@ﬁ’ that
relative to the collar. In such position, seen in Figs. 1, 2 and 3 a
shoul der 58ithin théscope of the appended claims the invention may be practiced otherwise

than as specifically described.



upper end of seal nenber 45 sealingly engages a confronting shoul der 59

f or med beneath the plunger head to avoid any | eakage of product
fromthe container via the 15 vent ports, due to an increase in
pressure within the container. Any such | eakage is further avoided

i n the plunger | ock-down position as seal 49 sealingly engages a
snoot h surface portion 60 of the stem | ocated beyond the upper end of

groove 51 as shown. And, any |eakage of product from-the_container

t hrough di scharge passage 38 and-spout 35 via an d di scharge‘
valve 39 is prevented by the plugged sealing 20 act| ']Hm”m
and t he Iovver end of the piston stem From

position OE ! q C? t he. pl unger head is sinply rotated until . fugs
54 are ali "’?‘l"lﬁ?ﬁ Sout s 55 wher eupon the spring action of the return
spring ases the ngtQﬂ outwaréialé) Its boreto
the Fig. 1 position ﬁ@PWﬁ'lYe‘EP%?tqd'fﬁW disggnsing pump adapted to be mouptedan a

foregoing it can be seen that a sinple and econom cal yet highly
effective pmtpmrgbé;qwrtomdbéenségvn@wng @ pigion haw&gééeralaxwrwmmhrough
envi r onnent wi t hout the tendency for shower water seeping into the
cont ai ner aipmmmeoltqrethe piston beingtrecipracablenwithio rat purinp cyliyderchuing pumpihgt he
punp, even during punping. The seal
operation to therewith define a variable volume pump chamber, said cylinder havmg a
5 container vent port, vent control means, a discharge valve for controlling the discharge
of liquid from said chamber, a plunger head mounted on said stem hav.ing a discharge
opening in communication with said valve, said head having a depending skirt
surrounding an upper portion of said stem in spaced relation, another portion of said
stem being directly exposed to the atmosphere, the improvement wherein the pump
10 includes liquid seal means mounted on said cylinder for sealing the vent port closed
~ during the pumping operation to avoid ingress of liquid into the container via the vent
port when using the pump in a wet environment, said seal means including an annular
lip seal in sliding sealing engagement with said another portion of said stem; means
on said stem substantially beneath said plunger skirt for interrupting the sealing
15 engagement at or near the end of each piston compression stroke to create vent
passage means for opening the vent port, said interrupting means being maintained
‘substantially moisture-free by said skirt when using the pump in the wet environment
to avoid the ingress of liquid into the container in an open condition of the vent port.
2, Thé liquid dispensing pump according to claim 1, wherein said seal

means is mounted on said cylinder by said collar, and said piston bearing against a

shoulder stop formed on said seal means at an end of a piston retum stroke.



menber, being a separate part fromthat of the collar, can be nolded of a

softer pl astic such as pol yet-hyl ene conpared to the nore durable
collar of nolded plastic such as pol ypropyl ene. The seal nenber
seal s the container vent closed during punpi ng through a

predeterm ned |l ength of the stemtravel until the sealing action is 10
I nterrupted upon the seal reaching the vent grooves shiel ded by a dependi ng

skirt of t he plunger head. The shielding action substantially
assures a noisture-free condition of the vent grooves during
punping in the wet environnent to thereby.avoid water——  flow n

t hrough the vent path into the container Ile the ve m“‘“i}“ﬁj“ ter
entrainment at the free end of the skirt, which can sgml“‘ i ner
to dilute the 15 product, is avoided. - % I®n the"pl bnger

| ock-down position, the product in the container is seal ed agai nst
| eakage through the vent by the tight sealing engagenent between the seal

reber nd Lo, &tae%réf,ggnsg@%tﬂp%pﬁ%%mﬁa%B@ﬁeﬁg %be%n;g.géy ggoer

and the upper end of
ossi bl o | FSERE Nitheh mGkcR Srcpryilar S2l innge W Posedstier YAt GAPSIRNGIng ot her
et It oupting ifngs on said cylndar to ev&"‘rﬂcr?Sa.%rc%YnLP%dmoS&‘édt he plunger can be
4, The liquid dispensing pump according to claim 1, wherein said annulaf lip
seal has a central opening ihrough which said stem extends, and said depending skirt
on said head surrounding said lip seal at the end of each piston compression stroke.
5. The liquid dispensing pump according to claim 4, wherein said skirt and
said collar have lock means which interengage in a fully depressed position of said
’_head.
6. The liquid dispensing pump according to claim 1, wherein said
interrupting means comprises at least one longitudinal groove.
7. The liquid dispensing pump according to claim 1, wherein said seal
means has an annular groove opening toward said head, said skirt defining an annular
chamber with said stem, and a free end. of said skirt extending into said annular
groove when the vent port is opened during pumping, said skirt having at least one
5 port for venting said annular chamber to atmosphere to avoid entrainment of liquid into
said annular chamber when said free end extends into said annulér groove.
8. The liquid dispensing pump according to claim 1, wherein said annular lip
seal has an extemal shoulder confronting a shoulder undemeath said head and
sealingly engaging the same in a plunger lock-down position in which said head is

locked to said collar.



-11- depressed position by sone equival ent neans ot her than the | ock
| ug di sclosed, wthout departing from.the scope of the invention. It is
therefore to be understood that w thin the scope of the appended cl ai ns
the invention may be practiced otherwise than as specifically described.

What is Clained is: 1. A manual |y operated liquid
di spensi ng punp adapted to be nounted on a container of liquid to
be di spensed, including a piston having a stem extendi ng through a
punp col lar, the piston being reciprocable within a punp cylinder during
punpi ng operation to therewith dejine a variable vol une punp
chanber, said cylinder having a 5 contai ner vent port, vent control
means, a discharge valve for controlling the discharge ° of Tiquid
from sai d chamber, a plunger head nmounted on said stE I,mmﬁmar ge
opening in communication with said valve, said head h g
skirt oS
9. The liquid dispensing pump according to claim 8, wherein said shoulder
undemeath said head is located inwardly of a port located in said skirt for venting an
annular chamber formed by said skirt and stem to avoid entrainment of liquid into said
annular chamber when a free end of said skirt extends into an open annular groove
5 formed in said seal means.

10.  The liquid dispensing pump according to claim 6, wherein said groove is
spaced from an upper free end of said stem to present a smooth surface, said lip seal
'.fluid tightly engaging said smooth surface in a plunger lock-down position in which

said head is locked to said collar.



surroundi ng an upper portion of said stemin spaced rel ation, another

portion of said stem being directly exposed to the atnosphere, the
i nprovenent wherein the punp 10 i ncludes liquid seal neans nounted on
said cylinder for sealing the vent port closed during the punping

operation to avoid ingress of liquid into the container via the vent
port when using the punp in a wet environnent, said seal neans including an

annul ar lip seal in sliding sealing engagement with said anot her
portion of said stem means on said stem substantially beneath said
pl unger skirt for interrupting the sealing 15 engagenent at or near the
end of each piston conpression stroke to create vent passage means

for opening the vent port, said interrupting nmeans bei ng naintained
substantial |y noisture-free by said skiti3when using the punp in the wet

envi r onment to avoid the ingress of liquid into the-container in an
open condition of the vent port. 2. The |iquid dispensing
punp according to claim1, wherein said seal means i's nounted on
sai d cyl st ﬂb)P%%RW%B?‘F aFUMB AV ENG ‘M‘EEBnSBbhri ng agai nst a

shoul der stop fornmed on said seal neans at an end of aé)i ston return
st roke. ABSTRACT OF THE DISCLOSUR

A manually actuated pump dispenser has a water seal for maintaining the
container vent ports sealed closed during pumping until at or near the end of the
pressure stroke whereupon a vent path through wh.ich only air is permitted travel into
the container, is open as the path is shielded agaiﬁst water entering the vent path

5 when pumping in a wet environment as when dispensing hair shampoo or hair con-
ditioner. In a plunger lock-down position of shipping and storage, leakége of product
through the vent ports is substantially avoided during a superatmospheric condition

within the container.

(Fig. 1)



3. The |iquid dispensing punp according to claim1, wherein said seal
means further includes an annul ar seal flange in engagenent with an
upst andi ng nounting flange on said cylinder to which said collar is
nmount ed. 4. The Iiquid dispensing punp according to claim
1, wherein said annular |ip seall/Ras a central opening through
whi ch said sten1extendsé(%2f'?aid dependi ng skirt on sai d head

;p se . each piston conpression stroke.

surroundi ng sai | he d qf
5. The liquid dis | ;ggo 5549 to claim4, wherein said skirt

and ans which interengage in a fully
depr essed aijd d. \0 6. The liquid
di spensi n toNglhN m 1, mhereLp/said i nterrupting
nmeans conpri seyat | one igydnal gfoove. (ﬂé 27. The
| iquid di sp&®f ng cor ghg\l, wherei n said sé&dl nmeans
has an annul ar gpeev, Bﬂn t f€S head, said skirt defining
annul ar SACEZ th [ | and a Q4
ext endi ng i nt©o gpoove i n
during punpi ai | t™8 east ofie or NN\Jng sW d
annul ar chanb 04gP rieAt oid entra of | d i
sai d annul ar chanb ' Bke end extends i nt ZsaYdERnnul v
8. .The liquid dizﬂen Eging to claiqsz in ar
lip seal has anppext gggou der confronti higlll der| r ?th
sai d head and sepl i nglpg engaging the sane in a do
position in which sai dpnel®i 49 Iocked to said c ]
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-14- 9. The |iquid dispensing punp according to claim
8, wherein said shoul der underneath said head is | ocated inwardly of
a port located in said skirt for venting an annul ar chanber forned
by said skirt and stemto avoid entrainnent of liquid into said

annul ar chanber when a free end of said skirt extends into an open annul ar

groove 5 formed in said seal neans. 10. The liquid
di spensi ng punp according to claim6, wherein said groove is spaced
froman upper free end of said stemto @esent a snooth surface, said lip
seal fluid tightly engagi ng said snooth surface in a plunger
| ock-down position in which said head is | ocked tgesaidgcollar.

| 6. 4

r16. 3

35 &0
54
.-
\9 R Sl
39 g X
\
YA
\ =g N
\ N
6
"} |

]
t




