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This invention relates to.dispensers in general and morey,
particularly to an improved pump type dispenser which permits
dispensing without dribbling.

In the prior art aerosoi containers have been used al-
most exclusively where a fine mist is to be dispensed such as
when dispensing perfumes, deodorants, and the like. The recent
con;ern about the pollution of the upper atmosphere by the pro-
pellants used in such aerosol containers such as Fluorocarbons and

the possibility of legislation prohibiting such propellants has

led to the need for improved pump type dispensers which can give

_performance equivalent to that of an aerosol.

British pateni specification No. 1,486,236 discloses
a liquid sprayer having a cylinder with a pressure chamber and a
suction chamber, a hollow piston with a liquid passage therethrough
and slidably fitted in said cylinder, an actuator mounted on the
piston, a suction tube suspended from the bottom of the suction
chamber into a liquid container, a movable valve rod vertically
movable provided in the piston and cylinder and having a valve
portion at the top end thereof for opening and closing the liquid
passage of the piston, a compression spring for at all times
urging the movable valve rod towards the direction of lifting up
the piston with the liquid passage thereof being closed, and an

elastic valve closely and slidably fitted onto the valve rod and

adapted to establish communication between the pressure chamber and

the suction chamber at its uppermost position and cut off
communication therebetween at its lowermost position; whereby
the passage of the piston communicating with a spray nozzle is
opened when the internal pressure of the pressure chamber
exceeds a predetermined level. The elastic valve closely and
slidably fitted on the valve rod comprises a rubber seal which
is used as a check valve and not for obtaining a fixed sealing

point, as the annular flexible member according to the invention.

Y




Small pumps have been used to dispense various materials.
A pump exhibiting excellent pr;perties.with‘regard to ease of
construction and good sealing to avoid spillége while still
having good venting is that disclosed inﬂﬁ.s. Patenf
Spécification No. 4,113,145,

However, a common problem with this and other prior art
pumps is that a good dispensing of a fine mist will only take
place if the operator pushes down the actuator with the proper
force and speed. 'Otﬁerwise, what was what is known as dribble
occurs, the ligquid dribbling oui of the outlet instead of coming
out in a fine mist. It has been recognized that a solution to
this problem lies in preloading the dispenser. Various means
have been developed for carrying out such preloading, some of
.whicé are described in the aforementioned application. Another
example of to ére}oading device is disclosed in U.S. Patent Re
28,266 reissured to F. Pechsﬁein on March 18, 1975 based on an
original patent issued November 21, 1966. Pechstein's device
includes a pump body which has a first, upper variable volume

space or cylinder and a lower, second variable volume space. A
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piﬁam is attached to a stem having an outlet passagé which
attaches to the actuator nczzle, the piston being disposed within
the upper cylinder. A second piston is disposed within the lower
cylinder and is biased upward by a spring. BAssociated with this
second piston is a valve. Shown is a ball check valve and a
collar valve in two separate embodiments. The stem to which the
first piston is attached has a bore formed axially therethrough
with the inside end of the bore, which is located within the
upper cylinder chamber, closed by a valve. The valve is attached
to the second piston in a manner such that there is the possibil-
ity of relative motion between the valve and the second piston.
In the illustrated embodiment this is accomplished through the
use of fingers on a shaft extending from the second piston and
riding in slots formed in a depending portion of the valve mem-
ber. In operation, as explained in the patent, pressing down
on the actuator causes downward movement of the second piston
compressing the spring which is biasing it upward. The piston
moves downward with fingers riding in the slots until a
certain predetermined precompression is obtained whereupon the
valve to the outlet passage in the stem is opened by further
movement of the second piston permitting material to be dispensed
therethrough and out of the nozzle actuator.

As can be seen from the above description, the pump

comprises a relatively large number of parts. These include the

.

'pump housing, the stem and first piston, the valve at the inlet

to the axial outlet bore in the stem, the connecting member
between the second piston with its fingers, the ball check

valve, the second piston and the spring. 1In the one embodiment
utilizing a resilient collar, the number of parts is reduced since

it is possible to make the second piston, valve and connecting
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means of the single part. However, the difficulty in inserting
this connecting member into the valve so that the pins are free
to slide in slots therein, possibly requiring a separate pin
press fitted into the connecting member, is evident. In pumps of
this nature which are to be used with throw-away dispensers the
cost of making the pump is significant. Even a difference in
cost only amounting to pennies can make the difference between a
successful and unsuccessful product. Thus, the large number of
parts in this device is problematic, particularly because of the
increased cost of assembly which would be involved.

Another pump of somewhat similar construction is

known. In this pump upper ard lower pistons are used as in the

above patent. Once again a valve is used for closing off an

axial passage or bore through the stem which is connected to the
upper passage. A lower piston which is closed off by a ball
check valve is utilized with a connecting member extending
therefrom and rigidly connected to the valve at the bottom of the
axial passage. This pump includes a spring, a body member, an
upper piston and stem assemblf, a valve and connecting member
assembly, and the lower piston assembly, which snaps into the valve
and connecting member assembly after a ball check valve is placed
in a suitable recess therein. Thus, this valve too, although
presently being produced and used, requires additional assembly
steps over conventional pumps.

In view of the above discussion the need for an improved
pump which fulfills the purposes of prepressurization to permit
dispensing a material in a fine mist regardless of how quickly
the user presses the actuator button, which pump can be made in a
inexpensive and simple manner with a minimum number of parts

becomes evident.
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The present invention provides a solution to this
problem. It accomplishes prepressurization with the minimum
number of parts. Other than the spring used in the pump for
maintaining the valve coupled to the axial passage in a closed
position when the pump is unoperated, and which is also used
in determining the amount of prepressurization which takes
place, the pump comprises only three parts all of which can be
molded of plastic and which can be easily assembled. It starts
with a basic construction similar to the pumps of the aforemen-~
tioned copending application. The first part is a pump body
having an upper cylindrical chamber and a lower chamber which is
not in the form of a variable volume chamber as in the
prior art pumps. The second member is an upper piston and
stem assembly similar to those disclosed in the aforementioned
patent and commercial device. Thé  third part is a combination
upper and lower valve which functions to both seal off the
axial outlet passage to the actuator until proper prepressuriza-
tion is reached and also acts, when the pump is operated, to
close off the bottom of the pump chamber. This member comprises
a lower cylindrical portion and an upper cylindrical portion
terminating in a valve member which closes 6ff an axial bore
connecting the axial passageway of the stem with the pump chamber.
This forms the outlet valve for the pump. The lower cylindrical

portion of the member has, near its bottom, at least one inlet

-means which, when the pump is in its unoperated position, permits

the liquid being dispensed to fill the pump chamber. At the
bottom of the pump chamber is a threoat portion which comes in
frictional contact with the lower cylindrical portion of the
member. Downward motion of the piston and stem, which carries

with it the member containing the lower cylindrical member,
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causes the inlet means to move below the throat thereby closing
off the inlet to the pump ch?mber. The third member is acted upon
by the spring which biases it to close the outlet valve. Aan
essential feature of the third member is that it has an area
upon which the pressyre in the pump chamber can act in a downward
direction against the spring greater than any area in the
chamber on which pressure can act in an upward direction
to result in a net downward force against the spring. Such will
occur as long as the area of the axial outlet in the stem is
smaller than the throat at the chamber bottom. This pump employs
the principles of the pumps disclosed in U.S. patent )
specification Nq. 4,113,145, particularly with regard
to the sealing at the bottom of the pump chamber and in
venting of the pump.

In operation, the stem is pressed down by the actuator
causing the piston to move downward. The valve member attached
to the upper cylindrical portion of the third member is held in
engagement with the axial bore in the stem by the spring and the
third member also moves downwérd. Thus, the inlet at the bottom
of the lower cylindrical member is closed off. Pressure then
begins to build up. This pressure acts 6n the third member to
result in a net downward force acting against the force of the

spring. When the pressure reaches the point where this force

is greater than the spring force, the third member with the valve

"member on its upper cylindrical portion moves downward under

the force of the pressure opening the valve to permit the fluid
being dispensed to flow out the passageway and the actuator.
Such happens when sufficient pressure is present within the pump
chamber so as to dispense the material as a mist and to prevent

any dribble. The pressure at which this occurs can be selected

6.
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by selecting the ratio of the two areas mentioned above.

A particularly important embodiment of the present
invention which utilizes a flexible seal as the throat at
the bottom of the pump chamber is also shown. This flexible seal
improves sealing and, because of its wiping action, permits
dispensing liquids containing granular-material such as anti-
perspirants. Also shown in connection with this embodiment are
means to improve the guiding of the pump stem and piston as the
pump is actuated to give a smoother and easier operation.

Also illustrated is an embodiment of the present
invention in the form of a trigger -pump.

Fig. 1 is a cross-sectional view of a.first embodiment
of a pump according to the present invention.

Fig. 2 is a similar view of a second embodiment in the
form of a trigger-operated pump.

Fig. 3 is a cross-sectional view of a pump similar to
that of Fig. 1 with a modified spring arrangement.

Fig. 4 is a cross-sectional view of a pump similar to
that of Fig. 3 utilizing a flexible seal at the bottom of the

pump chamber.

Fig. 4a is a cross-sectional view of the bottom portion
of a pump similar to that of Fig. 4 showing an alternate manner
of spring biasing the valve member.

Fig. 5 is a partial view of an embodiment using the
flexible seal and also having a mouﬁtinq cup made partially of
plastic,

Fig. 1 illustrated a first embodiment of the present

" invention. Shown is a pump generally designated as 1l installed

within a mounting cup 13 which mounting cup can then be attached
to a can or bottle containing the material to be dispensed.

The pump includes a pump body 15 having an upper section of

a first diameter forming a first chamber 17 and a lower portion

forming a second chamber 19. At the junction of the chambers
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17 and 19 a throat 21 is formed. The upper portion of the ~
body 15 contains an annular flange 23. The flange 23 snaps
into the mounting cup 13 which is provided with detents
(see 25 in Fig. 3) for the purpose. In the upper portion of the mountirg cup
is a disc 27 which can be of rubber or other flexible material.
When snapped into place, the upper portion of the body 15
abuts against this disc 27. A plurality of notches and passage-
ways 29 are fofmed at the top of the body 15 to prov}deAvenggpg
of the typeAdisc;osed in the aforementioned U.S. patent specifi-
cation No. 4,113,145, Below the chamber 19 is a narrow section 31
of hoilbw cylindrical shape coupled to the chamber 19 through
an axial bore 33. This.cylindrical>por£ion is adapted to accep*
a dip tube 35 which will extend to the bottom of the container
to which the pump is attached. »

Within the upper chamber 17 is disposed a piston 37
which is on the end of a projecting stem 39, The stem 39 has
an upper cylindrical portion 41 adapted to accept an actuator
and nozzle mechanism 101 of conve..tional design. An axial bore 43
is formed in the upper portion of the stem 39. A second axial
bore 45 is formed in the lower portion of the stem starting within
the confines of the piston 37. An axial port or passajeway 49
connects these two bores. Disposed within the bore 45 is a valve

member 50 which includes a cylindrical member 51 containing ribs

53. The cylindrical member 51 terminates in an annular sealing edge

55,'forming with the yport 49, an outlet valve for the pump. On
the bottom of_thg member 51 molded integrally therewith is a
cylindrical p&rtion 57. The éylindrical portion 57 is of a
greater diameter taan the portion 51 with the ribs 53, Between
portions 51 and 57 is a flange 107. Between the bottom of chamber

17 and flange 107 is a spring_59 biasing the valve member 50

8.
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upward pushing annular edge 55 of the member 51 into sealing

. contact with the area below port 49 thereby sealing the port 49

and pushing the stem 39 and piston 37 upward.

The stem 39 has a diameter such that there is a friction
tight f£it between it and the sealing disc 27 at the top of the
mounting cup. This, along with flange 103 of piston 37 pushing
disc 27 upward in contact with mounting cup 13, prevents leakage
of the material from the pump and container when unoperated. The
stem 39 is tapered for ventiﬁg purposes. 1Its operation will be
described in more @etaii below. The cylindrical portion 57 of
valve member 50 has a tapered portion 111 near its bottom. Ih
the position shown, the pump is unoperated. In this position a
39 is tapered for venting purposes. Its operation will be
described in more detail below. The cylindrical portion 57 of
valQe member 50 has tapered portion 1lll near its bottom. In
the position shown, the pump is unoperated. 1In this position a
passage exists from inside the container through the dip tu%éA
through chamber 19 and around the tapered section to pump
chamber 17. ‘

When operated, an actuator 101 placed on the stem
portion 41 is pressed downward causing the piston 37 to move
downward and with it the valve member 50. After the member 57

moves a short distance, the throat 21 acts in cooperation with

the.cylindrical portion 57 to close off the bottom of the chamber

" 17. As the user continues to press on the actuator, pressure is

built up inside the chamber 17. This pressure acts on the
surfaces of the valve member 50 resulting in a net force against
the force of the spring 59. When the pressure times the differ-
ence between the area of throat 21 and the area within sealing

edge 55 is equal to the force of the spring 59, the valve member

9.
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50 moves downward moving the sealing edge 55 of the valve away
port . . . .
from the bere 49 and permitting material to be dispensed through

the port 49 and bore 43 to the actuator 10l. This occurs only

"after sufficient pressure has built up within the chamber 17 to

insure proper dispensing as a mist and to prevent any possibility
of dribble. This pressure is controlled by the difference
between the two areas mentioned above and the force of spring 59.
As the stem 39 is pushed downward, the tapered stem will
permit air to flow therearound and through the passage 29 and

suitable holes 30 in flange 23 down into the container to equalize

the air pressure therein. Thereafter, as the pump finishes its

dispensing stroke and the stem is allowed to move upward, as soon
as the tapgred section 111 is uncovered, the partial vacuum which
has been created within the chamber 17 will draw additional fluid
up inﬁo that chamber to ready it for the next dispeﬁsing stroke.
With the above construction, no matter how the operator
moves the actuator and stem 39 downward, dispensing will not
take place unless there is sufficient pressure. If at any time
pressure drops below that necessary for good dispensing, the
valve made up of the sealing edge 55 and the port 49 will close
to prevent any dribbling and will then reopen to dispense a
spray once sufficient pressure is built up. The particular
pressure at which this occurs will be determined by the spring

59 and by the areas of the throat 21 and sealing edge 55.

' Through proper selection of these parameters a pressure of, for

example 7 to 9. pounds can be selected as the bressure at which
the valve will open to dispense the material. For example, with
a maximum spring force of 3 pounds and assuming 1 pound of
friction, with a maximum desired actuation force of 8 pounds,

using a member 57 having a diameter of a quarter inch and a

10.
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sealing edge 55, of .180 inches in diameter, the minimum force at
the beginning of the stroke will be 4.85 pounds and the maximum
force at the end of the stroke 7.76 pounds.

Preferably all parts other than the mounting cup 13
and the disc 27 will be of molded plastic construction. (The
disc may be of soft plastic or a rubber type material.) Note
that only three parts must be so molded. These include the body
15, the stem and piston .assembly 37, 39 and the valve and hollow
cylinder assembly 51, 57. Alsc the simplicity of construction
should be noted. Assembly of a pump of this nature can be
véry easily automated. Note that the parts all fit together in
a simple fashion. Once the spring 59 is inserted either into
the body 15, the valve member 50 can simply be dropped in the
body, the stem and piston, 39, 37 simply be placed thereover, the
disc 27 placed in the mounting cup and the body with the other
parts snapped into place therein. Since in effect all of the
parts nest together, the pump lends itself to automated assembly
thereby considerable reducing its cost of construction.

Fig., 2 illustrates app&ratus generally like that of

Fig. 1 in a trigger type dispenser which is generally used for

dispensing larger quantities of a liquid. The previously disclosed

embodiments typically are used to dispense small quantities of
deodorant, perfume or something of the like. A trigger type

dispenser, on the other hand, is normally used with cleaning

" solutions and the like where much larger quantities are required.

In this embodiment parts which are identical to those of Fig. 1
will be given the same reference numerals. In this embodiment,
the upper stem 39 having the piston 37 on its end projects
through a sealing member 201 fitted into the end of the gun

shaped pump housiné 203. Discharge takes place directly from an

11.
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axial bore 205 formed in the end of the stem piece 39. The upper
cylindrical portion 51 which acts as the outlet valve for the
device has a conically shaped end 155. It'pfojects through axial
outlet bore 205 and preventé ¢! gging at that point. Portion 51 extends
through a bore in cylindrical member 39 all the way to the axial
outlet bore 205. The bottan of this member is constructed much in the
manner of the pump of Fig. 1 with a lower cylindrical member 109
having a conical taper 111 on its end disposed below a flanged
portion 107. Once again, the spring 59 acts against the flange
107. 1In this embodiment, because of the large quantities to be
dispensed, the pump chamber 17 is coupled through a passageway
20i to a ball check valve formed of a ball 209 resting on a seat at
an axial opening 211. The ball 209 is retained within a suitable
.chamber 213 directly above a dip tube 213 which is press fitted
into a suitable bore in a depending portion 215 of the pump
housing. It is essentially concentric with a depenﬁent depending
flange 217 containing internal threads so that the trigger pump
may be screwed on to the top of a container. The inside of this
depending flange member is also equipped with a sealing gasket
219 for sealing to the top of the container.

In this embodiment, even in the unoperated position, a
seal is formed at the throat 21. Refilling of the pump chamber
17 takes place through the ball check valve 209, 211.

A gg;; 49 is formed extending from a chamber 221
on the other side of throat 21 from the chamber 17 to the sealing
gasket 219. At that point there is an additional radial chamber
223 leading to inside the container on to which the pump is
placed. This allows any fluid escaping from pump chamber 17
around throat 21 to be returned to the container.

Venting of the container is not shown but can be

12.
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accomplished using conventional means. In this type of dispenser,

sealing is not as critical as in smaller pumps used with perfume
or the like. Thus, a simple bore through the body may be used.

The construction with regard to sealing of the pump
chamber 17 and refilling thereof may also take the form shown in
Fig. 1. Such filling would take place through a space such as
space 221 with the ball check valve eliminated and the passageway
207 coupled to tﬁe chamber 221 rather than the chamber 59. 1In
such a case, the bore 49 would'ﬁe eliminated.

various modifications of the illustrated structure -
may be made, particularly with respect to the valve member 50.
The top seal of member 51 of Fig. 1 may be conical seal as in
Fig. 2. The bottom member 57 may use a ribbed structure or axial
pore and radial port as do various embodiments of the afore-
mentiored U.S. patent specification, Similarly, any of the venting means
used therein may also be used with the pump of the present
invention.

One possible modification which is thought to be
beneficial is that shown on Fig. 3. Construction is essentially
the same as in Fig. 1 except thét the cylindrical portion 57 of
valve member 50 contains a hollow recess 58 and gpring 59
extends from the bottom of chamber 19 and is disposed in the
recess 58. 1In addition, a conical sealing tip 56 on the end of
cylindrical portion 51 cooperates with port 49 td form the outlet
valve. Also in this embodiment a channel 40.is formed in stem 39,
its bottom above the disc 27 when the pump i;.unoperated. When
opefated the éhannel bridges disc 27 to vant the pump.

Figs. 4 and 5 illustrated additional embodiments of the
present invention which provide for improved sealing at the

bottom of the pump chamber. Portions which are essentially

13.
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jdentical to those described above in connection with Figs. in;hd
3 will not be deséribed in great detail. In addition, the same
reference numbers will be used where applicable. As in the
previous embodiments,‘there is a pump body 15 having a first
chamber 17 and a second chamber 19. However, in this embodiment
instead of having a thrbat 21 as in the embodiments of Figs. 1 and
3, in the embodiment of Fig. 4 a separate annular seal insert 2la
is used to cooperate with the lower cylindrical portion 57 to
close off the chamber 17 from the chamber 19 when the pump
is operated. The stem 39 and the remainder of the valve member 50 '
are constructed in the same manner described in connection with
Fig. 3;

The seal 2la can be made of any soft material and,
during assembly can be assembled onto the lower cylindrical por-
tion 57 to move it into place. The lower cylindrical pertion 57
contains at least one groove 57b bridging the contacting edge 22
of the insert 2la. This edge 22 is on an annular flexible arm 24
attached to the main body of the flexible sealing ring 2la. In
the upper portion of the pump, sealing about the stem 39 is ob-
tained by,means‘of a plastic insert 27a which is inserted into an
opening in the mounting cup 13. This member is shaped with a
collar portion 42 with a flange 44 extending therefrom. The upper
portion extends through the opening in the mounting cup 13 with
the_flange 44 acting as a stop. The lower portion of the collar
acts as a stop for the»upper portion. of the piston 103 on the
end of thé stem 39.

If necessary, a rubber sealimay be disposed between the
insert 27aand the top of the piston 103. A raised area 97 on
cylindrical portion 57 is provided to break the seal at seal'ng

ring 2la to aid in priming. This embodiment offers a number of

14.
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important advantages over an embodiment such as that of Fig. 3.
The use of the flexible seal 2la permits making the seal of a
material such as low density polyethylene which is reasconably
soft, while at the same time making the tank of a harder material
such as polypropylene. In addition, the wiping action of the
seal permits products such as antiperspirants containing granular
material, to be dispensed. Such materials ténd to clog other
types of pumps, particularly pumps utilizing ball check valves.
With respect to the seal 2la it should further be noted that as
the pump is operated, the pressure on the arms 24 thereof tend to
push it against the lower portion 57 of the valve member 50 to
obtain a better sealing action.

A modification of the embodiment of Fig. 4 is illustrated
on Fig. 5. In this embodiment, the lower portion of the pump body
and thg valve member 50 are exactly as described in connection
with Fig. 4 and thus are not shown again. In'this embodiment,

a different'type of mounting cup and sealing arrangement is used.
A metal mounting cup part 1l3a e.g. an aluminum part which has a
flat top with an opening 13b Eherein has snapped into it a plas-
tic portion 13c comprising a cylindrical member with a flange

at its bottom. The pump body 15 is constructed with a flange
15a which snaps into the plastic part 13c of the mounting cup.
The shape of metal part 13a is much easier to produce than that

of the mounting cup of Fig. 3 or 4. The plastic part 13c is

"also an easy form to produce. In this embodiment, a sealing disc

27 of rubber or bther pliable material is usea as in the embodi-
ment of Fig. 3. As in that embodiment, an upper flaﬁge on the
pison 103 seals against the sealing disc 27. Since the upper
portion of the plastic part 13c of the mounting cup does not have

as large a guide surface as does the insert 27a in the embodiment

15.
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of Fig. 4, an annular depending flange 10la is formed in the _
actuator 101 and cooperates with the sides of the plastic part

13c to better guide the pump during operation. Both embodiments
utilize the type of sealing and venting used in the aforementioned
U.S. patent specification No. 4,113,145. That is to say that in
both cases a seal ig made around the stem 39 and the piston seals
to. and holds the disc 27 (in Fig. 1) or a plastic insert 27a

(in Fig. 4) against the mounting cup. For purposés of venting,

the stem 39 has a notch 40 which is above the bottom of the sealing

means when the pump is not operated. When the pump is depressed,

in order to vent the container, this notch 40 bridges the sealing

" means 27. The pump body 15 has notches 91 in the top thereof which

communicate with grooves 92 in the side of the body which is
surrounded by the mounting cup l3a. Openinés 95 are formed in
flange 15a to permit communication with the inside of the container.
Although the pump of the present invention has been
shown in the type of mounting cup which is crimped about a con-
tainer, it will be recognized by those skilled in the art that
it is equally usable where mounting is by means of a screw-on cap.
Another modification is shown on Fig. 4a. In this
embodiment, the spring 59 extends from the bottom of the chamber
19 to an annular area 57a formed on the cylindrical portion 57.
At present it is thought that the most useful embodiment

of the pump is that illustrated in Fig. 4 but with a seal 27 and

_ piston 103 such as shown on Figs. 1 and 3.

16.
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CLAIMS
1. A pump for use with a container of liquid material

for dispensing and atomizing the liquid material without
dribble comprising:

(a) means defining a pump chamber of substantially
fixed volume having an inlet;

(b) valve means disposed at said inlet for
preventing a back fléw from said pump chamber;

(c) a pump stem having a piston on the end
thereof disposed for reciprocal motion in said pump chamber;

(d) said pump stem having a passageway there-
through with a dispensing outlet at the end of said passageway
remote from said pump chamber and an axial inlet port located
upstream thereof;

(e) a rigid valve member having a first portion
cooperating with said inlet pqrt to close off said port
and a second portion of a predetermined cross-sectional
sealing area;

(f£) means for guiding said second portion in a
sealing manner at least over the axial length where
dispensing takes place;

(g) means for supplying liquid in a container
to said valve means;

(h) means biasing said valve member towards said
inlet port so that the first portion thereof closes off
said inlet port, and thereby also biasing said pump stem

away from said pump chamber; and

- 17 -
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—
(i) the cross-sectional area closed off at said{

inlet port being smaller than the cross-sectional area of
said second portion of said valve member at the point where
it is sealingly guided, whereby, as said pump is operated

by pressing said pump stem, the pressure in the pump chamber
is increased until, at a predetermined pressure, said
biasing is overcome and said valve member is moved away

from said pump stem to open said inlet port and permit
pressurized material to be discharged through said passageway

and dispensing outlet.

2. A pump for use with a container of liquid material
for dispensing and atomizing the liquid material without
dribble comprising:

(a) means defining a pump ‘chamber of substantially
fixed volume having an inlet at one end;

(b) valve means disposed at said inlet for
preventing a back flow from said pump chamber;

(¢) a pump stem having a piston on the end
thereof disposed for reciprocal motion in said pump chamber;

(d) said pump stem having a passageway there-
through with a dispensing outlet at the end of said passageway
remote from said pump chamber and an axial inlet port located
upstream thereof;

(e) a rigid valve member having a first portion
cooperating with said inlet port to close off said port and
a second portion of a predetermined cross-sectional sealing

area having a length at least equal to the length over which

dispensing occurs;

- 18 -
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(£) a throat formed at said inlet end of said
pump chamber for.guidipg said second portion of the rigid
valve member in a sealing manner at least over the axial
length where dispensing takes place, said second portion
cooperating with said throat to form means sealing said inlet
end of said pump chamber with a surface to surface seal at

said throat as said pump is operated by depressing said pump

stem to prevent any flow from said pump chamber through said
throat when said pump is dispensing; |

(g) means for supplying liquid in a container
to said valving means:

(h) means biasing said valve member outwardly
so that the first portion thereof closes off said inlet
port, and thereby also biasing said pump stem outwardly;
and

(i) the cross—sectional area closed off at
said inlet port being smaller than the cross-sectional area
of said second portion of said valve member at the point
where it is sealingly guided, whereby, as said pump is
operated by pressing said pump stem, the pressure in the
pump chamber is increased until, at a predetermined pressure,
said biasing is overcome and said valve member is moved away
from said pump stem to open said inlet port and permit
pressurized material to be discharged through said passageway

and dispensing outlet.
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3, A pump according to Claim 2, including a second
chamber adapted to attach a dip tube in communication -
with said throat, and wherein said valve means comprise
means formed at the end of said second portion adjacent
said throat to permit communication from said second chamber
through said throat and into said.pump chamber when said
biasing means are maintaining said stem in its unoperated

position.

4, A pump according to Claim 2 or Claim 3, wherein
said valve member has a first cylindrical portion having
its end engaging said inlet port, a second cylindrical
portion in engagement with said throat, and a flange
formed between said cylindrical portions, said biasing
means being a spring surrounding said second cylindrical |
portion and acting between said flange and said inlet end

of said pump chamber.

5.. A pump according to Claim 4, wherein said first
cylindrical portion terminates in a_gradually reduced
section permitting communication to said pump chamber when
said biasing means are maintaining said stem in its

unoperated position.

6. A pump according to Claim 3, wherein said valve
member comprises a first cylindrical portion in engagement
with said throat and a second cylindrical portion having

its end engagiﬁg said inlet port and a third cylindrical
portion below said first cylindrical portion disposed within

said second chamber and forming at the point where it meets
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said first cylindrical portion an annular step and wherein ,
said biasing means comprise a spring surrounding said third
portion and abutting against said annular step and extending
to the end of said second chamber remote from said throat,
and wherein said valve means comprise at least one slot in
the side of said first cylindrical portion bridging said

throat when said biasing means are maintaining said stem in

its unoperated position.

7. A pump according to any one of Claims 2 to 6,
wherein said narrow throat is formed by an annular flexible
seal having a sealing point spaced from said inlet end of
said pump chamber, said annular seal extending from said
inlet end of said pump chamber and inwardly from the wall

of said pump chamber whereby outward flexing of said seal is

possible.

8. A pump according to Claim 7, wherein said seal
comprises an annular member disposed within said pump' chamber

at said inlet end thereof.

9. A pump according to Claim 8, including detents
formed on the inside of said pump body to retain said seal

in place.

10. A pump according to Claim 3, wherein said second’
portion of said valve member contains a hollow recess and
wherein said biasing means comprise a spring disposed within
the hollow recess and extending to the end of said second

chamber remote from said throat.
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11. A pump according to any one of the preceding ’

claims, wherein said first portion of said valve member

terminates in a cone.

12, A pump according to any one of Claims 1 to 10,
wherein said first portion of said valve member terminates

in an annular sealing edge.

13, A pump according to any one of the preceding

claims, including an additional portion on said pump stem
extending downstream from said inlet port, said additional
portion having a bore formed therethrough, and actuator
and atomizing means being disposed on the end of said

additional portion.

14, A pump according to any one of the preceding

claims, including means for venting said pump.

15, A pump according to Claim 14, including an
annular flange on an end portion of said means defining a
pump chamber, and a mounting cup containing detents, said

flange being retained in said mounting cup by said detents.

16. A pump according to Claim 15, including annular
sealing means in said mounting cup, said sealing means
frictionally engaging said stem when said stem is in an
unoperated position, with said valve means permitting
communication into said pump chamber to thereby prevent

spillage of the liquid stored therein.
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17. A pump according to Claim 16, wherein said f

means for venting compfise means on said stem for bridging
said sealing means when said stem is depressed, and a
passage through said means defining a pump chamber extending
downstream from said piston to the inside of a container

to which said mounting cup is attached.

18, A pump according to Claim 17, wherein said
means on said stem comprise a taper on said stem to thereby
open a gap between said sealing means and said stem when

said stem is depressed.

19, A pump according to Claim 16, wherein said means
on said stem comprise a channel formed in the side of said
stem having its end adjacent the pump chamber disposed on
the side of said disc remote from the pump chamber when
said pump is not being operated and bridging said disc

when said pump is being operated.

20. A pump according to any one of Claims 16 to 13,
wherein said sealing means comprise a collar having an
annular flange extending from an intermediate point on
its side wall so as to form a first collar portion on

one side of said flange and a second collar portion on
the other side of said flange, said first portion being
inserted through an opening in said mounting cup and said
second portion sealing against the downstream end of said

piston.
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21. A pump according to any one of Claims 15 to

20, wherein said mounting cup comprises a metal part
comprising an end wall having a central opening therein
and a cylindrical flange extending therefrom for use in
crimping about a container and a plastics part comprising
a cylindrical member having at one end thereof an outwardly
extending flange with an outside diameter approximately
equal to the inside diameter of the depending flange of
said mounting cup, a concentric annular member in said
cylindrical member for guiding said stem, said plastics
part inserted into said metal part, with the cylindrical
member thereof extending through said hole in said metal
part, and said pump stem extending through said hole in

said plastics part.

22, A pump according to Claim 21, including an

actuator mounted on the end of said stem, said actuator
containing thereon a cylindrical depending portion concentric
with said stem when said actuator is in place, said

depending cylindrical portion cooperating with the cylindrical
portion of said plastics part of said mounting cup to

act as a guide.

23. A pump according to any one of the preceding
claims wherein, in use, said pump stem is disposed
horizontally and trigger means are provided for depressing

said stem intoc said chamber.

- 24 -




24, A pump according to Claim 23, including valve *§
means comprising a channel for communicating with the
material to be atomized and said pump chamber and a ball

check valve disposed in said channel.

25, A pump according to Claim 24, including a
chamber on the side of said throat opposite said pump
chamber, and a channel for communicating between said
chamber and the inside of a container to which said pump

is attached.

26. A pump according to any one of the preceding
claims, wherein said means defining a pump chamber, said
pump stem and piston, and said valve member are each of
moulded plastics construction whereby said surface to
surface seal at the upstream end of said pump chamber will

be a plastics seal.

27. A pump according to any one of the preceding

claims, wherein said valve member is one piece member.

28. A pump according to any one of the preceding
claims, including a raised area near the downstream end

of said second portion of said valve member.

29. A pump for use with a container of liquid
material for dispensing and atomizing the liquid material

without dribble comprising:

a) means defining a pump chamber of substantially

fixed volume having an inlet at the upstream end thereof;

b) valve means disposed at said inlet for

preventing a back flow from said pump chamber;
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c) a pump stem having a piston on the end
thercof disposed for reciprocal motion in said pump chamber;

d) said pump stem having a passageway there-

through with a dispensing outlet at the end of said passagewdy

remote from said pump chamber and an axial inlet port located
upstream thereof;

e) a rigid valve member having a first portion
cooperating with said axial inlet port to close off said
port and a second portion of a predetermined cross-sectional
sealing area, the axial length of said second portiqn of
predetermined cross-sectional area being at least equal to
the length over whiéh dispensing occurs;

f) an annular member having a flexible sealing
surface inserted in said pump chamber and forming a throat
at said upstream end of said chamber for guiding said second
portion, said second portion cooperating with said throat
to form means sealing the pump chamber with a surface to
surface seal at said throat as said pump is operated by
depressing said pump stem to prevent any flow from said
pump chamber through said throat when said pump is
dispensing;

g) means for supplying liquid in a container to
said valve means;

h) means biasing said valve member towards said
inlet port so that the first portion thereof closes off said
inlet port, and thereby also biasing said pump stem away

from said pump chamber; and
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i) the cross-sectional area closed off at said
inlet port being smaller than the cross-sectional area of
said second portion of said valve member at the point where
it is sealingly guided, whereby, as said pump is operated
by pressing said pump stem, the pressure in the pump chamber
is increased until, at a predetermined pressure, said biasing
is overcome and said valve member is moved away from said
pump stem to open said inlet port and permit pressurized
material to be discharged through said passageway and

dispensing outlet.

30. Apparatus according to Claim 29, wherein detents
formed on the inside of said pump chamber are provided to

retain said annular member in place.

31. Apparatus according to Claim 29 or Claim 30,
wherein said sealing member is made of a material softer

than said valve member.

32. A method of constructing a pump of the type
comprising a pump chamber, a piston disposed therein for
reciprocal motion, a stem coupled to said piston and having
an outlet passageway, said stem moving said piston inward

in said pump chamber when pressed inward, outlet valve means

for said outlet passageway, and inlet valve means for the

pump chamber which are closed when said piston is moved inward,

such that said pump will dispense and atomise a liguid material

without dribble, the method comprising the steps of:
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(a) rigidly coupling the stem and the piston; (b) forming

é bore in said stem from the pump chamber end terminating

in an axial outlet port; (c) forming the pump chamber such
that it has a guide at the end remote from said stem in

axial alignment with said axial outlet port; (d) disposing

a valve member of elongated construction having a first
portion arranged to cooperate with said axial port to seal
said port and a second portion arranged to cooperate with

and reciprocate relative to said guide and arranged to seal
said guide at least over the axial length where dispensing
takes place when said stem is pushed inward, to thereby seal
said pump chamber at said guide; (e) biasing said valve

menber to bring the first portion thereof into sealing contact
with said axial port; and (f) making the sealing area of

said first portion smaller than the cross-sectional diameter
of said second pqrtiqn at said guide to thereby cause a net
inward fqrce to be exerted against said biasing force when
said stem is operated to cause said piston to build up pressure
in the space between the piston and the valve members within |
the pump chamber thereby causing said valve member to move
inward to open said axial port at a predetermined pressure

at which dribble will not occur.

33. A method according to Claim 32, including the

step of forming the second portion of said valve member such
ttt when said pump - is not being operated a passageway exists
from the side of said guide remote from said pump chamber to
said pump chamber whereby said pump chamber can be refilled
and whereby said second portion acts both as said pump chamber

inlet valve means and a sealing means for said pump chamber.
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34. A method acéording to Claim 32 or Claim 33,
including the steps of moulding said stem and piston as
one piece, moulding said valve body as another piece and -
moulding said valve member as a third piece, all of

plastics material.

35. A method according to Claim 34, including the
further step of moulding said annular member of a material
softer than said valve member and assembling said pump by:

a) inserting said second portion section of said
valve member through said annular member;

b) inserting said valve member and annular
member into said pump chamber and moving said annular member
to the upstream end of said pump chamber; and

¢) inserting said stem and piston into said pump

chamber.

36. A method according to any one of Claims32 to 35,
wherein the step of forming said guide comprises forming
an opening at and disposing a flexible annular sealing

means in the upstream end of said pump chamber.

37. A pump substantially as hereinbefore described with
reference to and as shown in the accompanying drawings..
38. A method of constructing a pump substantially as

hereinbefore described with reference to the accompanying drawings.

For the licants
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