.REPLACEMENT SHEET BELLOWS PUMP DI SPENSER BACKGROUND OF ”I'I—TI*:'“?WE@TI“@Q BEEN
invention relates generally to a bellows punp di spenseri_and

particularly to such a dispenser in which the bellows is ut|I|zed {0 sSeat

t he container vent opening closed in a | ocked down position of the plunger

during non-use 5 condi BAQKGROUNDERD S MTHEDINVENTDI¢t or age. Punp
di spensers having a tubul ar resilient bellows defining a punp chanber

| ocat ed Wi t R 3nDakfioR T reldtbd! LYSLAIG SR T BRABUR RS AbolnddtmPaliPYshbRg:

are known.

particularly to such a dispenser in which the bellows is utilized to seal the container
vent opening closed in a locked down posifion of the plunger during non-use
5 conditions such as shipping and .storage.

Pump dispensers having a tubular resilient bellows defihing a pump chamber
located within a péir of relatively reciprocable parts of a pump housing, are known.
Such priof art dispensers are normally provided with a valve controlled container vent
opening for replacing product dispensed from the container with air to avoid container
10 collapse during dispensing and to aid in priming the bellows pump chamber. The
container vent valve, normalnly one-way, may comprise a resilient lip or flap valve
responding to a differential pressure for opening the vent to admit air into container
as the pressure within the container drops below atmospheric. However, problems
may arise during non-use conditions such as shipping and storage of the dispenser
15 package as product tends to leak through the open container vent during pressure
fluctuations acting on opposite sides of the container vent val\(e. Moreover, should
the pump plunger be accidentally depressed during shipping and handling, productis

likely to leak through thé.discharge passage. |
The need therefore arises for locking the plunger against reciprocation during

20 periods'of non-use, and for sealing the container vent closed during the plunger lock

condition.
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Such -prior art dispensers are normally provided with a vaI’vEH%o'éiﬂg%%BEEN
cont ai ner vent opening for replacing product dispensed fromthe ] er__

with air to avoid container 10 col | apse during dispensing and to aid In
primng the bell ows punp chanber. The container vent valve, normally
one-way, may conprise a reSUMMARY OFCTHE INVENATIO& r esponding to a
differential pressure for opening the vent to admt air into container as

the pressur g v thereéfdratars Ybjdct"6f tiH Bpésebﬁliﬁ%ﬁﬁamemﬁwe FW&ENRYs pump

p;obLens_nay ari se during non-use conditions such as shipping and storage
t .
cont ai P4 B Hiaying e STAEET B JBVRE HEbuhE R Bl TS BIREEP,

cont ai ner, vent . valve. Mreaogver, shoul d - .
reciprocation durei\ng periods of'non-use. In the locked down condition, the container

5 vent opening is sealed closed as a portion of the resilient bellows is sealed about the
vent opening.

The dispenser according to the invention has the bellows seated at one end
between a pair of relatively reciprocable dispenser housing parts. The bellows has a
valve controlled inlet and 6utl_et, and one of the housing parts comprises a finger

10 actuated plunger. The plunger has a bearing element which sealingly engages the
bellows against the other housing part adapted to be mounted on a container of
.product to be dispensed. The bellows is sealingly engaged in a condition of non-use
such as in a shipping and storage position in which thé plunger is fully depressed, and
cooperating means on the housing parts are provided for locking the di.spenser in such

15 condition of non-use.

That housing part which is mounted to the container has aﬁ end wall containing
the container vent opening surrounded by a valve seat such that, in the plunger lock
down position, the bearing element engages the valve séat for sealing the vent 6Iosed.
The valve seat may be annular and the bearing element may comprise a hollow

20 depending sleeve extending into the interior of the bellows.
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the punp plunger be accidentally depressed during shipp
product is likely to | eak through the discharge passage.

(e

arises for |ocking the plunger against reciprocation during 20
of non-use, _and for sealing the container vent closed during the plunger
| ock condi ti'd1¢ coopeaspingmpagnsrostipgehousing parts may comprise screw threads, and

peri ods

10

15

20

the bellows may be affixed to the plunger for rotation together therewith about the

central axis of the dispenser upon threading down of the plunger into its locked down

- position.

Other objects, advantages and novel features of the invention will become more
apparent from the following detailed description of the invention when taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a vertical sectional view of the bellows dispenser according.to the
invention showing the dispenser in an unlocked position ready for use;

Figure 2 is a part s_ectional view taken substantially along the line 2-2 of Fig. 1;

Figure 3 is a view similar to Figure 1 showing the plunger in use upon plunger
reciprocation;
| Figure 4 is a view similar to Figure 1 showing the plunger in a locked down
position with the container vent sealed closed against leakage;

Figure 5 is a detail ..pe_rspective view of the bellows valve controlled outlet
opening showing the valve open during dispensing;

Figure 6 is a perspective view 6f the bellows valve cbntrolled inlet showing the
valve closed; and

Figure 7 is a view similar to Figure 5 showing the valve open during the suction

stroke of the pump dispenser.
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[err]

SUMMARY OF THE INVENTION It is therefore an object of ||t ISP EEIIIAS BEEN

I nvention to provide a bellows punp di spenser having a plunger IOB?PH®QED

feature which avoi ds inadvertent plunger reciprocation during perlods of

non-use. In the | ocked down condltlon t he contai ner 5 vent opening is
hl

seal ed cl osed as a porif

JOF AHB INMENTIGNal ed about the

vent opening. The di spenser accordlng to the invention has the bell ows

seat ed at orfRureirng heiwretheadraing®wherkit likesleYereneh Rhatadters FIfEPEIRRS and
housi ng parts. The bellows has a

10

15

20

corresponding parts throughout the several views, the dispensing pump according to

the invention is generally designated 10 in Figure 1, the plunger having a housing

including a pair of relatively reciprocable parts 11 and 12. One of the parts 11,

forming a 'rec_iprocable plunger, has a cylindrical sidewall 13 telescoped over
sidewall 14 of the other part 12 for reciprocating movement between the Figures 1
and 3 positions. Part 12, in the form of a container closure having a circular
sidewall 14, is internally threadéd for threaded engagement with the neck of a
container (not shown) of product to be dispensed.

A discharge spout 15 defining a discharge passage 16 extends from an
outlet 17 located in an inner depending annular flange 18 within the plunger. Top end
19 of the plunger comprises a finger rest for the operator during dispensing.

A bellows 21, of resilient plastic or elastomeric material, defines a pump
chamber 22, and is mounted within parts 11 and 12. One end 23 of the bellows
surrounds flange 18 and is sealed in place by the provision of an annular bead 24
which may be snap fitted against an annular bead 25 formed at the inner wall of the
plunger. The bellows is thereby fixedly mounted to the plunger, and end 23 has a
resilieﬁt one-way flap valve 27 or the like formed therein by the provision of spaced

slits 28 (Fig. 4).
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val ve controlled inlet and outlet, and one of the housi ng pi& tTE"Sc%EFFFgé%B&EN-
finger 10 actuated plunger. The plunger has a bearing el ¢k wiht CACE o
seal ingly engages the bellows against the other housing part adapted to b€
nmounted on a container of product to be dispensed. The bellows is sealingly
engaged i n howanaind 20 odthabsiowe, 6piSbsitsits Bné enldi 2B Mgy BRE IS4 888hown
position in which the plunger is fully depressed, and cooperating neans on

t he hoygs; Sk Sari | ; ReWaPGaRR 32.1 AY

condi t?’(ﬁ)ﬁra%fnﬁnon- usﬁ%ﬁgaﬁgﬁf ggnggﬁ%a\%ﬁléc eg{’a;guﬁt eds%oﬁ%'g'%%%{eaﬁrh'elr

has aNgfy nvmlliiglg.og,ﬁaﬁgn?mrﬁ&het Qv(%lf%g?ar'nge rco\r/r(na;;]rtlseoé)r(na PAtQSraﬁ‘HaBO\Va’?&’ee %Zb %/or?ne\aa v.e

seat such that n

at the upper end of sleeve 33. This sleeve 33, depending from the bellows, supports
5 a dip tube 34 extending as in the normal manner into a container {not shown) of
product on which the dispenser is mounted.

The bellows is capable of applying the restoring forces between the two
housing parts 11 énd 12 during the dispensing operation, and arresting means in the
form of beads 35 and 36 on the outer face of wall 14 and on the ihner face of wall

10 13, respectively, limit the upper travel of the plunger relative to part 12.

Part 12 has an end wall 37 with a central upstanding crown 38 having an upper
end wall 39 (Fig. 2) with a central opening 41 slig_htly oversized relative to sleeve 33
extending therethrough. End wall 39 has a slightly raised annular portion 42 for
slightly elevating bottom end 29 of the bellows above upper surface 43 of wall 39,

15 | as clearly shown in Fig. 1.

And, upper end wall 39 contains one or more vent openings 44 communicating
with the interior of the container (not shown) and, in the_ upwardly extended position
of the plunger shown in Fig. 1, communicates with the atmosphere via an annular
passage formed between upper surface 43 and the lower surface of bottom wall 29.

20  Upper surface 43 likewise presents a valve seat fbr the container vent openings as will

be more fully described hereinafter.

-_—
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down 'position, the bearing el enent engages the val ve seat fJL Tgésaﬁ'&agé BEEN
vent closed. The val ve seat may be annul ar and the bearing dl.enent el

conprise a hollow 20 dependi ng sl eeve extending into the interior of the
bel | ows. REPLACEMENT SHEET 3 [err] The cooperating neans

on the housApesvivig snemajecaiith seaysbe Grmhdnfmqisf aadepending hollow sleeve 45
extends inwardly from top end 19 of the plunger into the interior of the bellows.
For locking down tﬁe plunger in its fully depressed position over part 12,
cylindrical sidewalls 13 and 14 are provided with internal and external threads 46
5 and 47, respectively. In such a fully depressed condition of the plunger shown in
Fig. 4, part 11 is threaded about part 12 as thre;ds 46 and 47 interengage for locking
the plunger in its fully depressed condition. In such condition, the lower edge of
bearing sleeve 45 engages bottom wall 29 of the bellows.and compresses wall 29
against vent valve seat 43 located outwardly and surrounding vent openings 44. Vent
10 openings 44 are thus sealed closed in the plunger locked down position of Fig. 4. In
thié position, the flutes of the bellows are collapsed into stacked folds as aided by
flange 18 and are located external to bearing member 45.
Since the bellows is secured at its upper end to part 11, it rotates together with
the pIunger about its central axis when the plunger is lowered and locked into its
15 Figure 4 position of non-use such as shipping' and storage. In this position, the
plunger head cannot be inadvertently d.epressed or knocked, and leakage through the
sealed vent passage is completely avoided.
In operation, assuming pump chamber 22 is primed with product _wifh the
plunger unlocked as in Fig. 1, external finger pressure applied against top end 19 of
20 the blunger lowers the plunger against the inherent spring force of the bellows
compressing the fluid in the pump chamber which forces outlet valve 27 open, as

‘shown in Fig. 3. Upon release of the external finger force, the restoring force of the

-6 -
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the bellows may be affixed to the plunger for rotation toge &S §ERE H/EEBEEN
about the central axis of the dispenser upon threading down.of th R%i :
into its | ocked down position. 5 Q her objects, advantages and

novel features of the invention will become nore apparent fromthe
fol | owiggiohed akturls dbeC piupigePntooftst#ig. i1npesitiotnestublishingea sub-atmjpspherion
with the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1

o St 0 PR KOSHERE ertehiony GhaRanrar orandetgs e iimaC
chamber through open inlet valve 32 (Fig. 7). -

During the dispensing operation, the container vents are open for replenishing

5 the product discharged from the container with air to avoid container and bellows
collapse.

In a non-use condition of the dispenser, such as during shipping and storage,
the plunger is fully depressed and is threaded down into its locked position of Fig. 4.
In such condition sleeve 45 compresses lower end 29 of the bellows againsf valve

10 seat 43 for positively sealing the container vents closed to avoid leakage.

The plunger is simply unthreaded and allowed to raise back to its.Fig. 1
unlocked position in readiness for use.

Although a resilient inlet flap valve is shown, other type valves are possible
such as duckbill valves and the like. Also, other outlet valves than the type shown

15 are possible, without departing from the invention.

The bellows dispenser of the invention can be modified as a sprayer i.n wh'ich
case the discharge spout w'ould be eliminated and replaced by a spray orifice cup,
without departing from the invention.

Also, the cooperatieg lock-down threads on the two housing parts of the

20 dispenser can be replaced by cooperating lock beads or the like within the scope of
the invention. N

/
et Has Been Re‘laced

oo T



Figure 2 is a part sectional view taken substantially al ong tWQIﬁi*ﬁ@Tﬁ@ §EEN
|

Fig. 1; Figure 3 is aviewsimlar to Figure 1 show ng the plLun EPLAGER

upon plunger reciprocation; Figure 4 is a viewsimlar to Figure 1 show ng
the plunger in a | ocked down 1 5 position with the container vent seal ed
cl osed agai Rviduslkamany Either modificatiordcna Varjiosaftthe preseavinventien are

bel | ows val ve controlled outl et opening show ng the val ve open during

di Spenfigis pdssitlesn thé higt PRtheRfdveRashmysofit Tshﬁe&aHé)twbaahueréieaartﬁh{ ed
inlet showi ng the val ve cl osed; and

within the scope of the appended claims the invention may be practiced otherW|se

than as specifically described.
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: : : o : : HEET HAS BEEN
20 = Figure 7 is a viewsimlar—to-Fi-gures shovm ng tth{;e’a ‘Eﬁ&g
during the suction stroke of the punp dispenser. EALD

DESCRI PTI ON OF THE | NVENTI ON Tu \‘ﬂmlm‘l“ﬂ“l draW| ngs wherein like .
ref erence characters refer to Il““ ing parts throughout the

sever aIWhaewsglatr‘nedd s:ispensing purtp accordl ng to
1. A pump dispenser comprising a housmg including a pair of relatively
reciprocable parts, a tubular resilient bellows defining a pump chamber and being.
sealed at one end between said parts, said bellows having a valve controlled inlet and
outlet, one of said parts including a discharge passage co_mmunicating with said valve
5 controlled outlet, the other of said parts having a container vent opening and being
adapted for mounting the dispenser to a container of product to be dispensed, the
improvement wherein said other part has a wall containing said vent opening and a
valve seat surrounding said opening, an end of said bellows opposite said one end
overlying said vent opening, said one part having a bearing eIerﬁent for sealingly
10 engaging said bellows against said valve seat in a non-use position of shipping and
storage in which said one part is fully depressed relative to said other part for sealing
said container vent closed, and cooperating means on said parts for locking the
dispenser in said non-use position.
2. The dispenser according to claim 1, wherein said opposite end contains
said valve controlled inlet.
3. The dispenser according to claim 1, wherein said cooperating means
comprise telescoping side walls on said parts having cooperating lock beads.
4, The dispenser according to claim 3, wherein said lock beads comprise
cooperating threads requiring relative rotation of said parts for locking the dispenser

in said non-use position.

il RTi




the i'nvention is generally design “lm“ t he pl quse%EEa QEB(EEN
housi ng 5 I ncl uding a pair of imﬂ “‘ “‘u“ ocabl e parts ]
One of the parts 11, form ng a redi procabl ® pturger,. has, a cylindrical '
sidewal | 13 tel escoped over sidewall 14 of the other part 12 for

reci procati gy novRnedispbesereRitordingto@ldins lwhetkin spiborid é\ﬁuiof Baidtbeldws N
the formof a container closure. having a circular sidewall S

i nter ngd kxanteartsaéw oh8'pdrt) rmgglgﬁ&ﬁﬂﬁaom:étgc&rhsﬁgggharégpe 9k intgaral

cont ai ner (not shown) of produ pense spout

definin passage 16 extends froman outlet 17 | ocat ed in an
I nner (Yg%@ﬁg} néggé]‘g' far flange 18 within the plupger. Top end

6. The dispenser according to claim 5, wherein said cooperating means
comprise telescoping side walls on said parts having cooperating threads such that
relative rotation of said parts locks the dispenser in said non-use position.

7. A pump dispenser, comprising a housing including a pair of relatively
reciprocable parts, a tubular resilient bellows defin_ing a pump ch_amber and being
sealed at one end between said parts, said bellows having a valve controlled inlet and
outlet, one of said parts including a discharge passage communicating with said valve

5 controlled outlet, the other of said parts having a container \-/ent ope'ning and being
adapted for mounting the dispenser to a container of product to be dispensed, the
improvement wherein said other part has a wall containing said vent opening, an end
of said bellows opposite said one end overlying said vent opening, said one part
havi'ng a bearing element with a bearing edge Qisbosed outwardly of said vent opening

10 for sealing said opposite end of said bellows against said wall of said other part in said
non-use position.

8. The dispenser according to claim 8, wherein said bearing element extends
into the interior of said bellows and comprises a hollow sleeve.

-
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19 of" the plunger conprises a finger rest.for the operator) di$ AHEET HAS BEEN
di spensing. A bellows 21, of resiliéntiplastic or el astomefic nEiERLAGIED

defines a punp 15 chanber 22, and is nounted within parts I1—and IZ- One
-end 23 of the bell ows surrounds flange 18 and is sealed in place by the
provi sion of an annul ar BSTRALH g DIS PUREt t ed agai nst an annul ar
bead 25 fornmed at the inner wall of the pIunger The bellows is thereby
fixedly nmou belldws dispepisenbas a plurthernockdowasfeaturedn laireoti-use posiior swth
valve 27 or the like formed therein by the provision of spaced 20 slits

28 (Fi @s shlpping and storage. During plunger lock down a bearing member on the plunger

seals the bellows about a container vent opening valve seat for avoiding any leakage

in such non-use position.

ed
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[err]  Lower end 29 of the bellows, opposite its one end 234 TEP $ E%ﬁUé@@EENII
as shown and contains an inlet passage 31 controlled by a = WG LAGED32. !
As nmore clearly shown in Figs. 6 and 7, inlet‘valve 32 may conprise an -
integral flap valve 32 forned at the upper end of sleeve 33. This sleeve

33, depending fromthe bell ows, supports 5 a di-p tube 34 extending as in

the normal manner into a container (not shown) of product on which the
di spenser is nounted. :
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The bellows is capabl e of applying the restoring forces betwe@nTHiSeSHERT HAS BEEN
housing parts 1 1 and 12 during the di spensing operation, andllarr esRERBACED
means in the formof beads 35 and 36 on the outer face of wal [IZ—ana on

the inner face of wall 10 13, respectively, limt the upper travel of the
plunger relative to part 12. Part 12 has an end wall 37 with a central

upst andi ng crown 38 having an upper end wall 39 (Fig. 2) wwth a central

opening 41 slightly oversized relative to sl eeve 33 extendi ng therethrough.

End wall 39 has a slightly raised annular portion 42 for slightly el evating
-bottom end 29 of the bell ows above upper surface 43 of wall 39, 1 5 as
clearly shown in Fig. 1. '
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And, upper end wall 39 contains one or nobre vent openi ngs 44 REB%EMEQF%ET
with-'the interior of the container (not shown) and, in the g) rd[]y2 MAY 199%
gxtended position of the plunger shown in Fig. 1, communicg 1 o i

atnosphere via an annul ar passage forned. bet ween upper surface 43 and the -
| ower surface of bottomwall 29. 20 @pper surface 43 |ikew se presents a
~ val ve seat for the container vent openi Ngs as mAII be nmore fully descrlbed .

E here| nafter BELIUNS PUMP DISPENSER
' BACKGRO ND OF TH lNV NTION

' Thrs lnventlon relates generally to a bellows pump drspenser and more
partlcularly to such a drspenser in which the bellows is utlllzed to seal the contamer
“vent openrng closed rn a locked down posrtlon of the plunger durlng non- use
_ 5 - .condmons such as shlpprng and storage | N |
Pump dlspensers havrng a. tubular resilient bellows defmlng a pump chamber_.'
located wrthm a palr of relatrvely recrprocable parts of a pump housrng, are known
. o Such prlor art dlspensers are normally provrded wrth a valve controlled container vent
| opemng for replacmg product drspensed from the container wrth airto avord contamer
| 10 _' collapse durmg drspensmg and to ard in pnmrng the bellows pump chamber The'
contalner vent valve, normally one-way, may comprrse a reslllent Irp or flap valve
responding to a drfferentral pressure for opening the vent to admit alr into container
_ | as the pressure wrthln the contarner drops below atmosphenc However problems-
_ may arise durlng non-use condltrons such as shrpprng and storage of the drspenser _
) 15 X package as product tends to leak through the open contamer vent durmg pressure._'
fluctuatrons actmg on opposnte srdes of the oontarner vent valve Moreover should
the pump plunger be accrdentally depressed durrng shipping and handhng, product is
lrkely to Ieak through the drscharge passage
T_he need therefore arises _for Iocklng the plun_ger against reciprocation during
'. 20 . .pe'rio_ds of non-use, and_-for.s.eali.ng'the_container vent closed .during.th]e' plunger lock

conditior:l. o



-REPLACEMENT SHEET 6 | [err] A bearing me é%ERMFJ@MElHyS'ﬂ:%ET

in the formof a dependi ng hoIIowsIeee45 extends inwardlly fro n |
19 of the plunger into the interior of-¥-the ‘bellows. For lo I@% (Ig)wn ’A’l m -

. , : -
Y eads 46 5 and 47,

“plunger inits fully depresseg cyli

13 and 14 are provided with i# g

- respectively. In such a fully depressed ‘condition “of the pl unger shown in :
Fig. 4, part 11t r%thqﬁet@ae@a ehieek obthe presenyinventisade previdas ¢"¢wsmumgage -
for I ocking t he plunger in its.fully depressed condition. In such’ _
condi tion, dlsmseovbavrrmlgeplgrhger lock down feature which avoids inadvertent plunger

recipro:t:atlo'n 'during periods of non-u'se In the locked down condltlon the container
| 5 e vent openmg is sealed closed as a portlon of the resrlrent bellows is sealed about the
: -\rent openmg. | -
| The dlspenser accordlng to the invention has the.bellows seated at one end:
.between a parr of relatlvely reclprocable dlspenser housing parts. The bellows hasa’
valve controlled lnlet and outlet and onhe of the housmg parts’ compnses a finger '
N L 10 _ actu_ated plunger The plunger has a bearlng element whlch seallngly engages the
| bellows _against 'the._other housl_ng part adapted to be _m,ounted on a cont_ar__ner_of,
‘product to be ,dispe'nsed. 'The_'b'ello.wslis sealingly engaged in a'condition of non-use
"'such as in a shipping and storage positlon in which the plunger is fully depre.ssed and
cooperatmg means on the housrng parts are provuded for lockmg the dlspenser in such' .
15 condltron of non- use. | | |
That housmg part whlch is mounted to the contamer has an end wall contammg i
" the container vent openmg surrounded by a valve seat such that in the plunger lock - |
-.down position, the beanng e_lement engages_ the valve seat for seallng the vent closed.
' The valve s'eatl rna\; _be'annular_-and t_he bear_ing-' elernent may ‘cornpr_ise' a hollow

20 ~depending sleeve extending into th_e interior of the bellows.




-bearing sl eeve 45 engages bottomwal |l 29 of the bellows a dﬁgﬁfﬁﬁ@éé’&s%ﬁﬂ
29 against vent valve seat 43 |ocated outwardly and surroiindi ng @ePptMAY
openi ngys. 44. Vent 10 openl ngs 44 ar® thus seal ed cl osec PAethe Pl un::l """

"l ocked -down p03|t|on of Fig. 4. In this position, the flutes of the be

are collapsed iTRE5°9P#akBA fﬂ?ﬂ"&§"a’§‘e§l°d'§ﬂ’glﬂ?"fq 'Hﬁ\f.;é°'1‘8”§‘?\8°"§r"\éﬂlréé‘é¥ @d‘d

"~ external to bearing nember 45. Since the bellows is secured at its upper

end to parhe :betlowrstma\obataéfsxetdog:etheepluwgequrHetq@loortgeptf@bémrewth gt tie
axi s when the plunger is lowered and locked into its 15 - Figure 4

posi ti on ekntrehaxis of thecdispansshiupen threaditgstosymotthelplunderintodts locked doive

- plunger head cannot be inadvertently depressed or. kniocked, and | eakage

. thr ough t lpesltlon : : ' -

5 Other objects, advantages and novel features ofthe mventlon will become more

' .apparent from the followmg detailed descnptton of the mventron when taken in

. conjunctlon with the accompan_ymg drawmgs.

| BRIEF DESCRIPTION OF THE DRAWINGS |
higore 1_ isa v_ertical sectional "v'ie'w of the.bell_ows.dispen'ser- accordihg to the
1 '0. | invention s_howing the___disp'e.nser in. an unldckedpo*’sition readv fo.r use;
Figure 2is a part sectional view taken eubstantiallv alohg the line 2-2 of Fig. 1;
| Figure 3 is a.vle'w similar to. Figure 1 ahowi'ng the plung'er. in use upon plunger |
'rec:procatlon, : .. |
Flgure 4is a view- s:mllar to F:gure 1 showmg .the plunger .|n a locked down
15 _ posntlon with the contalner vent sealed closed agalnst leakage, |
| Flgure 5is a detall perspectlve view of the bellows valve con.trolled. outlet
opening s_howmg the valve open durlng dispensing; |
. FiQUre Bisa pe,rs'o.ect'ive view of_the bellows valve controlled inlet showing the
-valve-cloeed; .and'_ |
20  Figure 7isa view simitar to Figure 5 s_howing the _valve'_o_pen during the'.sucti'onl

. stroke of the pump dispenser.



‘seal ed vent passage is conpl etely avoided. In operation, REPMCEMENTSHEET
chamber 22 is prinmed wth product wi thgthe plunger unlock Dg‘}% P&D m -
external finger -pressure appli ed agalﬁs-t top end 19 of 20 il Re PLinger =

lowers the pl unger agalnB D e bel |l ows
~conpressing the fluid i e Frorroet—w F l et valve 27 .

open, .as shown |n Fig. 3. Upon rel ease of the exter nal f| nger force, the
restoring force tgplqg(fg)w to the drawings wherein like reference characters refer to like and

. co_rres_pondmg parts thr_oughout the several views, the dlspensmg pump according to '
 the inven_tion is _generally d.e_signated 10 in Flgure' 1l,'the_ plu.nger having a housing
5 includlng a pair_of relatively reoiprocable parts 11 and 1 2. '_One' of the parts 11,
fdrming 5' reciproc'ab_le_ plunger; ha_s_ .a | c_ly_l'indrioal .sidev'vall 13 telescoped. 'over_
sidewall 14 of the _.o'ther part 12 for re_.cipro_o_'ating movement between the'Fig_ures 1T
"'and 3 positions. Part 1'-2,. in.the form of a contalner.clo‘sur'e.ha'vi_ng a circular
.sidevl/a_ll '14, is internally threaded for threaded engagement'with the neckl of a
-10 ~ container (not shown) of product'to he dispensed' |
A dlscharge spout 15 deflnmg a dlscharge passage 16. extends from .an
_'outlet 17 |ocated inan mner dependmg annular flange 18 wrthm the plunger. Top end |
' _‘IQ of the plunger comprrse_s a flnger. rest for the.operator du_rlng_dlspensrng. | '
| .A beIIOWS 21, of :re's:ilient' plastic or elast_omerio__material, defines a pump
15 | _chamber 22, and is mounted within parts 11'and. 12.l One end 23 of the bellows
surrounds flange 18 and is sealed in place by the provrsaon of an annular bead 24
Wthh may be snap fltted agamst an annular bead 25 formed atthe i inner wall of the
| plunger The bellows is thereby flxedly mounted to the plunger, and end 23 has a

resilient one-way flap va_lve 27 or the like formed therein by the provrsron of spaced

20 slits 28 (Fig. 4).



Terr]

sub: at nospheric pressure in the punp chanber .which effect
product to the punp chamber throough opeh_ inlet valve 32 (

...... g TMAY 16

bellows returns the plunger to its Fig. 1 position g IRESMQEM@'T&‘HEET |

t he di spensing operation, the container vents are open for replenlshlng
the product di kewargnd 2Brafithé bellows, appuosite iistdmeaind 23) rasybel closad aisshowand
bel | ows col | apse. - I'n a non-use condition of the dispenser, such as during.

shi ppi ng anRd cehesingan ihlae pRs4HY@E31 conti'olldd}'bijI@hﬁaﬁS\dvalﬂé 3% Abhﬁﬁaeﬂbailrwm
into |ts | ocked position of Fig. 4.

10

15

20

shown in Flgs 6 and 7, inlet valve 32 may compnse an integral flap valve 32 formed

o

at the upper end of sleeve 33 Thrs sleeve 33 dependlng from the bellows, supports _

a dip tube 34 extendmg as in the normal manner into a contalner (not shown) of

. product on which the dlspenser is mounted

The bellows is capable of applylng the restonng forces between the two

housnng parts 1 1and 12 durrng the dlspensmg operatlon, and arrestmg means in the.

_ form of beads 35 and 36 on the outer face of wall 14 and on the lnner face of wall _

13, respectxvely, lrmlt the upper travel of the plunger relatlve to part 12,

Part 12 has an end wall 37 with a central upstandlng crown 38 havrng an upper"

end wall 39 (Fig. 2) wlth a central opemng 41 ,sl_nghtly oversnzed relative to sleev__e 33

extending therethrough End wall 39 has a slightly raised annUIar portion 42 for

: slrghtly elevatmg bottom end 29 of the bellows above upper surface 43 of wall 39 '

as clearly shown i m Flg 1

And upper end wall 39 contams one or more vent openings 44 communlcatmg

wrth the interior of the contamer (not shownl and, in the upwardly extended pOSltIOﬂI
of the plunger shown in Fig. 1, communlcates wnth the atmosphere via an annular

_passage formed between upper surface 43 and the lower surface of bottom wall 29

Upper surface 43 llkeW|se presents a valve seat for the container vent opemngs as wrll

be more fully descnb_ed herelnafter.
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I'n such condition sleeve 45 conpresses Iower end 29 of thelbe Fl‘ agal nst

val ve 10 seat- 43 for p05|t|vel y seali Hg the container vén gteo_l__g_s_ ____________________
avoi d | eakage. The pI_.unger s sinply unt readed and al !AIOWE S I t
toits Fig.- 1 unl ocked positio |nre sfor t hough a resilien
inlet flap val vg‘, B% arligh mb&( ich form %&%ﬁﬂﬂ"@@d&l'%swemﬁl

val ves and the |ike. Also, other outlet vaI ves than the type shown 1 5
" are possi bleXtengs Waardyeisamitorend dehof e Phinger insa. thetieterier bhite belipwaser
of -the invention can be nodified as a sprayer in whi ch case the discharge

spout woul d be &pr dﬂ%ﬂ@dﬂ%ﬂm th%pilllar@w lbylta faipy dypcasséd cp@sttlsnp over part 12,

_cylrndncal sidewalls 13 and 14 are provrded wrth internal and external threads 46
5 - and 47, respectively ln such a fully depressed condition of the plunger shown in
F|g 4, part 11is threaded about part 12 as threads 46 and 47 interengage for Iockrng -
the plunger in |ts fully depressed condltion In such condmon the Iower edge of
i bearlng sleeve 45 engages bottom wall 29 of the bellows and compresses wall 29 .
agamst vent valve seat 43 located outwardly and surrounding vent openmgs 44, Vent
10 '-openlngs 44 are thus sealed closed in the plunger Iocked down posrtlon of Fig 4. In
B this posutron the flutes of the bellows are collapsed into stacked folds as aided by
flange 18 and are Iocated external to bearing member 45,
Srnce the bellows is secured at |ts upper end to part 11, jit rotates together with
the pIunger about its central axis when the plunger is lowered and locked |nto I'CS.
15 .Figure 4 posrtion of non-use such as shippmg -and’ storage In this posrtion the
3 plunger head cannot be rnadvertently depressed or knocked and leakage through the
sealed vent passage rs completely avolded |
.ln operation, assummg pump chamber 22 is p'rimed with product .with the.
plunger unlocked as in Fig. 1, external flnger pressure applied agamst top end 19 of
20 | the plunger lowers the plunger against the mherent spring force of the bellows
compressmg the__ f_lurd in the pump _ch_amber which __forces outlet:valve 27 open, as“

shown in Fig. 3. Upon relea'se of the external finger force, the restoring force of the
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W t hout departing fromthe invention. Al'so, -the cooperatin '
‘threads on the two housing parts -of .theg 20 di spenser ca Idwm

cooperating |lock beads or the like w thAin t he scope of theil n’f ' on

-_ REPLACENENBe%ﬁE e[tL?rrns] the plunger to its Flg 1 posutlon establishing a sub- atmosphenc
| pressure m the pump chamber Wthh effects a drawmg in of product to the pump.
chamber through open inlet valve 32 (Flg 7)
| . During the dlspensmg operatlon the contamer vents are open for replenlshmg
5 the product dlscharged from the co_ntaune_r with air to avoid container and bellows
| couapse;_ | | |

'ln a non-use conditi_on of the d'ispen_ser, such as during _shippin'g and storage,

- the plunger is fully depress"ed and 'is.'threaded ddwn into its 'loc'k.ed position of Fig 4.

ln such condltlon sleeve 45 compresses lower end 29 of the bellows agamst valve

lO | seat 43 for posﬁwely seallng the contalner vents closed to avord Ieakage
| The plunger is srmply unthreaded and allowed to raise back to its F|g 17 :
unlocked position in readiness for use. |
o Althou_gh a resilientl inlet flap \./alve;is ShoWn;l other_type valv‘es are_-pbsSible'
_ su_ch'as duckbill valves and the like. Also, oth_er o.utlet valves than .th_e type shown
15 are possible,'jwithout departing from the in\rention; - |
The bellows dispenser of the mventlon can .be mOdl.erd as a sprayer in whlch
case the dlscharge spout would be ellmlnated and replaced by a spray onflce cup,'
'Wlthout departlng from the mventlon

Also, the cooperatmg lock-down ‘threads on the two housing parts of the
- 20. 'dlspenser can be replaced by cooperatlng Iock beads or the llke wrthm the scope of o

the mventron



Vi ousl y, many other nodifications and variations of the pr MWQ%NT%EET
are made  possible in the light of the above teachings. It i sjit heref. MR m
be understood that within the scope of the appended clai'ms t @ﬂf?we t----Oﬁ---. ----------- |
‘may be pract.i cedOb hervm se than as specifically descri bed. '
SHEET [err] viously, many other mOdlflcatlons and vanatlons of the presenti mventlon are

: made posslble in the Ilght of the above teachmgs Itis therefore to be understood thati

wuthm the scope of the appended clasms the mventnon may be pract:ced otherwuse'

than 2 as specnf:cally descnbed



What is claimed is: 1. - A punp dispenser conprising a hou iﬁﬁp%%‘F'ﬂﬁl‘h&HgET
relatively reciprocable parts, a tubular resilient: b§at %MMI

a punp chanber and being seal ed at one9 end between sai d partSeogait

haV|ng a valve controlled inlet and outlet

‘pai r of

EJ‘IOWS

di schar ge Wihatisglaimadhisni cating with said valve 5 -controlled outlet,

ot her of said parts having a container. vent opening. and bei- ng adapt ed for o

mount i ng t he ditspengepuinp dxspmdealdmmlslng)ldthuslng. indbading sppais ed, reldtively

i nprovenent wherein said other part has a wall

and a val \tec@&ﬂ'labwrpéﬂldﬂdl ﬁwul‘a@llrdsrmnbél@,ws?lﬂeﬁrﬁidgcﬁ p&ﬁtlpdcllimhbéw\&n@lbléﬁfd te’

‘sai d one .end

10

sealed at one end between said parts, sald bellows having a valve controlled inlet and'

outlet, one of said parts including a dlscharge passage commumcatmg with sald valve

'controlled outlet, the other of satd parts havmg a container vent opemng and bemg

adapted fo_r mounting the dispenser to a container of product to be dispensed, the |

improvement wherein said other part has a wall 'contalning said vent opening and a

- valve seat surrounding said opening, an.end of said bellows opposite said one end -

overlying said vent opening, ‘said one part havlng a be.aring element for sealingly

engaging said bellows against said valve seat in a non-use po's'itlon of shipping and

storage in whlch said one part is fully depressed relative to sald other part for sealmg

said contamer vent closed, and cooperatmg means on said parts for locking the

.dispenser in said non’-use position.

‘2. . The d|spenser according to clalm 1 wherein said opposzte end contalns
sald valve controlled lnlet | |

3.  The dispenser according to claim 1, vvherein said_cooperating rneans
compri_se telescoping side walls on said parts having cooperatin'g lock beads.
| 4, | The dlspenser accordlng to claim 3, wherem sald lock beads comprlse

cooperatmg threads requmng relatlve rotatron of sald parts for locklng the dlspenser

in said | non use posutton

-k [ L M S *

one of said parts i-ncludi ng a

cont ai ni ng sai d vent opening



-overlying said vent opening, sai d one part having a bearin enment

sealingly 10 . engaglng sai d bel | ows agai nst said valve s
position of shipping and st orage in wit&h said one part is!

relative to said other part for sealing said container vent closed, and

~cooperating rreéns ofihe dispepseriascouting tewlaing 11 whetnia gaidose end of said beiowsse -

pOSI ti on.

end cont aiigiseslad do waidvenecmart,rsaid ealve cbatroliéd outléﬂm:mbr:sum]a éhapatabm itegyalkt 0

2. The di spenser according to claim1, wherein said opposite

- claim 1, wherein said cooperating means conprise tel escopi ng Si de wal |'s on:
- said partmhmgambamratl ng.l ock beads. _

' 6. The drspenser accordmg to clarm 5, wherern ‘said cooperatmg means

'compnse telescoprng side walls on said parts havmg cooperatlng threads such that

relatrve rotatron of sard parts locks the dlspenser in said non-use posrtron

7. A pump dlspenser, compnsmg a housmg mcludlng a palr of relatlvely_

' r_eciprocable parts, a tubular resrll_ent bellows defrmng a pump ohamber and being

sealed at one end between said parts, said bellows having a valve controlled inlet and
o_u_tlet, one of said parts including a discharge passag_e communlcating with said valve

controlled o.utlet, the other of said parts having a container vent opening and belng '

'~ adapted for mounting the dispenser to a container of product to be dispensed, the

~ improvement wherein said other part has a wall containing said vent opening, an end .

10

of said bellows opposite sald one end overlying said vent opening, said one part B

havrng a bearrng element wrth a bearmg edge drsposed outwardly of. sald vent openmg

for seahng sard opposlte end of sard bellows agamst said wall of sard other part in said

non-use pOSlthI’l.

'8_. ., _The-dispenser,acc.ording to _olaim 8, wherein said bearing element extends

" into the interior of said bellows and comprises a hollow sleeve.

AT

PLACEM l\T SHEET
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. 4. The di spenser according to .claim3, wherein said |ock ﬁggﬁﬁcﬁbnpr ii ;
- cooperating threads requiring rel ative rotation of said pafts or0|zdﬁkw§§ﬂ§

the dispenser in said non-use position. [err] REPLACEME 10
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5.

The di spenser according to cIa|n11 mhereln said on
bellows is sealed to said one part,

: said valve controlle Hg |%g
- a-fl a,p val ve 'I nt egral with Sa| d bel | ows. 6. The di .Spen ............................
. claimb, “ei '

_ wherei n sai d cooperating means conprise tel escoping side walls on
- said parts  having cooperating threads such that relative rotation of said

parts | ocks the dispenser. in said non-use position. 7.. A punp dispenser,
conprising a housing including.a pair of relatively reciprocable parts, a
tubul-ar resilient bellows defining a punﬁiphanber and being seal ed at one
end between said parts, sald belloms having a valve controlled |nlet and

EEPL%?EMENT SHEET
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eutlet, one of said parts including a di cMS@%!E}E&S—S@BEmr'mﬁF lapt‘r%EW§ﬁEET
said valve 5 controlled outlet,.the o her dﬁEMGEmarts laxi.ng

‘¢ontai ner vent opening and bei ng adapt ed- ' a‘é@ﬁé@gzt MAY m
cont ai ner- of product to be dispensed, the |rrpr ovenent wher el n said ot her
part has a wall containing said vent opening, an end of said bellows _
opposite said one end overlying said vent opening, said one part having a
bearing el ement with a beari ng edge di sposed outwardly of said vent opening
10 for seali ng sai.d opposite end of said bellows against said wal'l of
sai.d ofher .part .in sai'd non-use position. 8. -The di spenser according to
cl-aim 8, wherein said bearing el enent ext ends

BELI.ONS P[MP DISPENSER .
. ABSTRACT OF THE DISCLOSURE

A béllpws dispenser has a plunger lock down feature in a non-use position such -

e e

~.as Shippfng and storage. DLli'i_hg plungér lock down a bearihg member on the plunger -
seals the bellows about a co.ntain'e.r vent bpéning valve seat for avoiding any.' leakage

in such non-use position.

_Figure 1 _ - This Sheet Has Been Rerlace

[

M



.into theedi nterior of said bellow and conprises a hol | ow sl eeve.

i

' BELLOWS PUMP DISPENSER

Abstract of the Disclosure

A bellows dispenser has a plunger lock down feature (46/47) in a non-use position such as
shipping and storage.- During plunger lock down a bearing member (45) on the plunger seals
the bellows (21) about a container vent opemnc valve seat (43) for- avoxdmg any leakage in
such nor-use position. :

Figure ]
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