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C d Add : 
DOYrEISEIKJIIA€§gSSETr¥SPLLC A manual pump dispenser Which includes a reciprocable 
FRANKLIN SQUARE THIRD FLOOR WEST pump piston has a discharge valve snap-?tted to the pump 
1300 I STREET NW ’ body for the outletting of the liquid product from the pump 
WASHINGTON’ DC 20005 (Us) chamber, the discharge valve being formed of an elastomer 

’ material and comprising a conically-shaped valve element at 

(21) APPL NO; 10/214 160 one end sloping outwardly toWard the discharge passage, the 
’ valve having a non-reentrant element at its opposite end for 

(22) Filed; Aug 8, 2002 snap ?t engagement With a transverse support Web Within 
the pump body through a coaxial opening thereof, the 

Publication Classi?cation conically-shaped valve element seating against a circular 
valve seat having a complementary taper to that of the valve 

(51) Int. Cl.7 ................................................... .. G01F 11/06 element. 
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PUMP DISPENSER HAVING AN IMPROVED 
DISCHARGE VALVE 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to a manually 
actuated pump dispenser having an improved discharge 
valve member, and more particularly to such a valve mem 
ber of elastomeric material having a generally conical valve 
element and a non-reentrant element permitting the dis 
charge valve to be snapped in place on assembly. 

[0002] The known manually actuator pump dispensers 
especially those designed for the dispensing of hand lotions, 
body lotions, liquid soaps, and other more highly viscous 
products, typically have both inlet and outlet ball check 
valves for respectively controlling the How of liquid product 
into the pump chamber on each piston suction stroke and for 
controlling the out How of the liquid product from the pump 
chamber during each piston compression stroke. The dis 
charge passage immediately doWnstream of the discharge 
valve traverses into a discharge extending through an elon 
gated discharge spout. US. Pat. No. 4,286,736 is exemplary 
of such a knoWn pump dispenser. 

[0003] The dif?culty With the discharge valve in the form 
of a ball check valve is that the creamy product being 
dispensed oftentimes impedes the full and proper reclosing 
of the ball check valve against its valve seat on each piston 
suction stroke folloWing ensuing piston pressure strokes. 
This is especially a draWback When dispensing more highly 
viscous liquid products, such as a commercial cleaning gel 
containing pumice as a scrubbing agent. The passage doWn 
stream of the discharge valve retains product being dis 
pensed during the closing of the discharge such that While 
the ball check valve is out of sealing engagement With its 
valve seat during the discharge open condition, the viscous 
liquid product in the vicinity of the valve may interfere With 
the reclosing of the valve against its seat in a suf?ciently 
quick manner and in a tightly sealed manner for closing the 
discharge during the piston suction stroke. This could inter 
fere With the smooth and accurate operation expected for the 
pump. 

[0004] There is thus the need to improve upon the dis 
charge valving for manual pump dispensers of the afore 
described type, such that the discharge valve quickly and 
accurately and sealingly responds to each piston suction 
stroke by sealing tightly against its valve seat Without delay. 
Such a valve must also be capable of easy and uncompli 
cated sub-assembly With other parts of the pump While at the 
same time be economical to mass produce yet highly reli 
able. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to 
provide an improved discharge valve member for a manual 
pump dispenser Which Will quickly respond for sealing the 
discharge ?oW path during each piston suction stroke irre 
spective of the viscosity of the product being dispensed, 
While at the same time is economical to mass produce and 
yet highly reliable and ef?cient in operation and easy to 
assemble. The improved discharge valve member according 
to the invention is an elastomeric valve having a conically 
shaped valve element and a non-reentrant portion permitting 
the valve to be snap-?tted into place Within the pump body. 
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The conical valve slopes outWardly in a doWnstream direc 
tion and its outer conical surface engages a conical valve 
seat de?ned Within the pump body presenting a tight seal in 
the discharge closed position. 

[0006] The non-reentrant portion of the valve snap ?ts 
Within an opening of a transverse Web Within the pump body, 
such Wall being spaced axially from the valve seat a prede 
termined distance so as to effect the tight seal of the conical 
valve element against its seat. 

[0007] Other objects, advantages, and novel features of the 
invention Will become more apparent from the folloWing 
detailed description of the invention When taken in conjunc 
tion With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a vertical sectional vieW of a manually 
actuated pump sprayer incorporating the improved dis 
charge valve member according to the invention; 

[0009] FIG. 2 a vieW similar to FIG. 1 shoWing the 
discharge valve member according to the invention at an 
enlarged scale; 

[0010] FIG. 3 is a sectional vieW taken substantially along 
the line 3-3 of FIG. 2; and 

[0011] FIG. 4 is a sectional vieW taken substantially along 
the line 4-4 of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] Turning noW to the draWings Wherein like refer 
ence characters refer to like and corresponding parts 
throughout the several vieWs, a manually operated pump 
dispenser of a type Which incorporates the discharge valve 
member according to the invention is generally designated 
10 in FIG. 1 and comprises a pump body Which includes a 
pump cylinder 11 adapted to be affixed to a container C of 
product to be dispensed by means of a closure cap 12 Which 
may be internally threaded as shoWn or Which may be 
adapted for snap ?t engagement With the container neck in 
any normal manner. The cylinder suspends a dip tube 13 at 
its loWer end Which extends into the liquid in the container, 
a throat portion 14 near the loWer end of the container 
supporting an inlet ball check valve 15 in a knoWn manner. 
A dispenser seal 16 Within the pump cylinder has an 
upstanding cylinder 17 With a plurality of depending legs 18 
(Which may be four in number as shoWn in FIG. 4), the legs 
terminating in transverse ?anges 19. The central area de?ned 
betWeen the four legs functions as a ball cage for the inlet 
ball check valve. 

[0013] A chaplet 21 is af?xed to an upper end of cylinder 
11 for both retaining the closure cap in place on the cylinder 
and for de?ning an annular opening 22 With lock threads on 
an outer Wall of cylinder 23 of the chaplet for mating With 
lock threads on a depending sleeve 24 on plunger head 25. 
The plunger head is af?xed to an upper end of a holloW 
piston stem 26 of a piston having at its loWer end an annular 
piston seal 27 in sliding sealing engagement With the inner 
Wall of cylinder 11. The plunger head has an inner depending 
sleeve 28 Which frictionally engages the upper end of the 
piston stem to effect a tight seal, and an elongated transverse 
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spout 29 de?ning a discharge passage 31 Which directly 
communicates With the upper end of the piston stem. 

[0014] Apiston return spring 32 Within the pump cylinder 
bears at one end against ?anges 19 of seal 16 and at its other 
end at the underside of the piston so as to bias the pump 
piston into its upper position outWardly of the pump cylinder 
as generally knoWn in this art. The piston is shoWn in FIG. 
1 in its doWnWard locked position With the locking ribs on 
sleeves 23, 24 interengaged in a plunger lock doWn position 
such that the loWer end of the piston stem frictionally 
engages cylinder 17 of seal 16 to seal the dispenser against 
leakage through the inlet valve in the event the dispenser is 
dropped, laid on its side, or during shipping and storage. 
OtherWise, in an unlocked position of the piston (not 
shoWn), the piston extends outWardly of its pump cylinder 
and is reciprocated Within its cylinder upon application of 
manual pressure to the plunger head in the normal manner 
such that the piston de?nes With its cylinder a variable 
volume pump chamber 33. 

[0015] The discharge valve according to the invention 
comprises a unitary discharge valve member 34 of resilient 
material such as a silicone or thermoplastic elastomer of 
various durometers. The valve member comprises a coni 
cally-shaped valve element 35 at one end, the valve element 
sloping outWardly aWay from the pump chamber and toWard 
discharge passage 31 as clearly shoWn in FIGS. 1 and 2 of 
the draWings. The valve member further has a non-reentrant 
element 36 at its opposite end. Element 36 preferably 
terminates in a conical shape to facilitate insertion through 
an opening 37 formed coaxially in a transverse valve support 
Web 38 Which is integral With piston stem 26. One or more 
discharge ports 39 are provided in Web 38 (FIG. 3) through 
Which liquid product ?oWs during the piston pressure 
strokes as Will be more fully described hereinafter. 

[0016] Non-reentrant element 36 is in the form of a stem 
having a constricted section de?ning spaced shoulders 41 
and 42. As clearly shoWn in FIG. 2, the spacing betWeen the 
shoulders slightly exceeds the thickness of Web 38 for 
reasons to be described hereinafter. 

[0017] The pump body has a discharge valve seat With 
Which the discharge valve member sealingly engages to 
control liquid discharge from the dispenser during pump 
operation. More particularly, the valve seat is formed near 
the distal end of piston stem 26 and comprises an annular 
tapered surface 43 Which is designed to match the slope of 
the conical valve element 35. The axial spacing betWeen 
Web 38 and valve seat 43 is such that upon installation of the 
discharge valve outer conical surface 44 of valve element 43 
bears tightly and sealingly against complementary valve seat 
surface 43 as shoulder 41 snaps behind the inner face of Web 
38. Assembly of the discharge valve may be made conve 
niently and Without obstruction as a sub-assembled part 
together With the pump piston prior to assembly of the 
plunger head to the pump body. In order to minimiZe impact 
and possible damage of the valve member With other sub 
assembled parts at the assembly plant, the valve seat 43 is 
recessed and spaced inWardly from free end 45 of piston 
stem 26, as clearly shoWn in FIG. 2. 

[0018] In operation, the plunger head is simply unthreaded 
from its lock-doWn position relative to chaplet 21 Where 
upon the piston return spring biases the piston and connected 
plunger head outWardly of the pump cylinder. After the 
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pump is primed, product is draWn into pump chamber 33 
through the valve inlet during each piston return stroke. And, 
the liquid product is discharged during each doWnWard, 
pressure stroke of the piston as manual force is applied in a 
doWnWard axial direction against the top of the plunger head 
as in any normal manner. During each piston pressure 
stroke, product from the pump chamber is forced through 
discharge ports 39 and against surface 44 of the discharge 
valve causing at least a portion of the conical valve element 
to deform to thereby break the seal betWeen surface 44 and 
valve seat 43 so as to open the discharge valve alloWing How 
of product into discharge passage 31 and out through the 
discharge spout. The discharge valve remains open for so 
long as pressure upstream of the valve exceeds pressure 
doWnstream thereof. Thus, as soon as pressure on the 
opposite sides of the valve is equaliZed or the upstream 
pressure is reduced relative to the doWnstream pressure, the 
conical valve element of the discharge valve immediately 
responds to fully reseat on its valve seat into tight sealing 
engagement thereWith to reclose the discharge passage. This 
pressure differential changes as manual external force 
applied against the plunger head is relaxed permitting the 
plunger and its connected pump piston to return under the 
force of the return spring to its upWard position outWardly of 
the cylinder. 

[0019] It can be seen that the discharge valve according to 
the invention is of simple and economical construction, yet 
is highly effective in controlling the discharge of especially 
viscous liquid products from the dispenser in a highly 
ef?cient and practical manner. The improved discharge 
valve is adaptable for use With existing dispensers and 
requires only a modi?ed alteration in the upper end of the 
pump piston to accommodate the valve. The valve seat is 
shoWn and described as located near the distal end of the 
piston stem Which is a convenient location for the valve seat, 
although the valve seat could be located in the pump body 
at locations upstream or doWnstream from that shoWn With 
out departing from the invention, so long as the valve 
support Web 38 is spaced from that valve seat to provide a 
tight liquid seal When the discharge valve is assembled in 
place as surface 44 of the valve element bears against the 
complementary shaped valve seat. It is important that the 
outer surface of the valve element bear against a discrete 
valve seat such as a seat having a complementary taper to 
that of the conicity of the valve element. In such manner, the 
snap ?t engagement betWeen the valve non-reentrant portion 
and support Web 38 With the appropriate distance of the 
support Web from the valve seat assures tight sealing 
engagement betWeen conical surface 44 and the conical 
valve seat 43 in the discharge valve closed position. Valve 
element 35 is moderately ?exible but suf?ciently rigid to 
Withstand the discharge valve being snap-?tted in place 
Without distortion. One of the advantages of the invention is 
that the discharge valve is tightly sealed against its seat When 
installed irrespective of small tolerance changes due to 
molding imperfections and the like. Although the angularity 
of the conical valve element 35 is approximately at 45° 
relatively to the central axis thereof, the angularity can be 
betWeen 5° and 60° Without departing from the invention so 
long as the taper of the valve seat 43 is complementary and 
the valve is seated only at the outer conical surface of valve 
element 35 against the valve seat. And, the gap presented by 
the difference in spacing betWeen shoulders 41, 42 and the 
thickness of Web 38 assures intimate sealing contact 



US 2004/0056050 A1 

between surface 44 and valve seat 43 upon installation and 
allows any tolerance changes during the manufacturing 
process. Also, in use, the gap permits the discharge valve to 
shift upstream When the pressure differential on the doWn 
stream side is greater. This likeWise enhances the tight 
sealing engagement of the valve in the closed position. 

[0020] Obviously, many modi?cations and variations of 
the present invention are made possible in the light of the 
above teachings. It is therefore to be understood that Within 
the scope of the appended claims the invention may be 
practiced otherWise than as speci?cally described. 

What is claimed is: 
1. A manual pump dispenser, comprising, a pump body 

having a pump piston reciprocable betWeen pressure and 
return strokes in a pump cylinder against the bias of a piston 
return spring to de?ne With said cylinder a variable volume 
pump chamber, said pump body having an inlet valve for the 
inletting of a liquid product to said chamber upon the piston 
return strokes, a discharge valve snap-?tted to the pump 
body for the outletting of the liquid product from the 
chamber upon the piston pressure strokes through a dis 
charge passage of a plunger head mounted to the piston, the 
discharge valve being formed of an elastomer material and 
comprising a conically-shaped valve element at one end 
sloping outWardly toWard the discharge passage, the dis 
charge valve having a non-reentrant element at an opposite 
end thereof, a transverse perforate support Web Within the 
pump body, the support Web having an opening though 
Which the non-reentrant element eXtends for snap-?t engage 
ment, the pump body having an annular valve With Which an 
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outer surface of the valve element engages in a discharge 
valve closing position, a portion of the valve element 
disengaging the valve seat to open How of the liquid product 
from the chamber through a discharge port in the support 
Wall and through the discharge passage in a discharge valve 
open position. 

2. The pump dispenser according to claim 1, Wherein the 
valve seat is formed near an end of the piston. 

33. The pump dispenser according to claim 1, Wherein the 
piston includes a cylindrical holloW stem having an internal 
bevel near one end de?ning the valve seat. 

4. The pump dispenser according to claim 1, Wherein the 
valve seat and the support Web are aXially spaced apart a 
predetermined distance for tightly sealing the valve element 
against the valve seat in the discharge valve closed position. 

5. The pump dispenser according to claim 1, Wherein the 
piston includes a holloW cylindrical stem terminating at one 
end facing the inlet valve With a piston seal in engagement 
With an inner Wall of the cylinder to thereWith de?ne the 
pump chamber, the stem terminating at an opposite end in 
the valve seat. 

6. The pump dispenser according to claim 5, Wherein the 
valve seat and the support Web are aXially spaced apart a 
predetermined distance for tightly sealing the valve element 
against the valve seat in the discharge valve closed position. 

7. The pump dispenser according to claim 5, Wherein the 
opening in the support Wall is concentric to the stem. 

8. The pump dispenser according to claim 1, Wherein the 
discharge valve is formed of an elastomer material. 

* * * * * 


