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This invention relates to.dispensing packages
for liguids.
It has been proposed to package hand lotions
and similar products in such a manner that the
5 contents can be ejected in the form of jets by
a pumping action. Such packages as heretofore
known, however, have been subject to various ob-
jections and disadvantages.’ For example, in
these previously known devices, the pump-actu~
10 ating element has necessarily been an extraneous
part of one sort or another, resulting in a rather
unsightly or ungainly package. A further result
of such extraneous pumping elements is that their
asymmetrical shape or their unduly extended di-
mensions, make packing for shipment somewhat
complicated and expensive.

It is an object of the present invention:to pro-
vide an improved dispensing package of the type
mentioned that avoids the objections and disad-
vantages above referred to-and that is attractive
in appearance, simple in construction and eco-
nomical to pack.

More particularly it is an object of the inven-
tion to provide a dispensing package in which a
container cap serves the double function of a
closure and a pump-actuating element.

With these and other objects in view, the in-
vention consists in the features, combinations,
details of construction and arrangements of parts
that will first be described in connection with the
accompanying drawings and then more particu-
larly pointed out.

In the drawings,—

Figure 1 is a vertical sectional view, with parts
in elevation, of a package, including container
and cap, constructed in accordance with the in-
vention;

Figure 2 is a similar view, showing the cap
open and the container inverted for dispensing;
40 Figure 3 is a view similar to Figure 1, showing a

modification;
Figures 4 and 5 are views similar to Figures 1
and 2, showing a further modification;
45  Figure 6 is a fragmentary sectional view show-
ing still another modification;

Figures 7 and 8 are views similar to Figures 1
and 2, showing what is now considered the pre-
ferred embodiment of the invention;

Figure 9 is a fragmentary sectional view show-
ing a modification of part of the construction
shown in Figures 7 and 8; .

Figures 10 and 11, 12 and 13, 14 and 15 are,
respectively, views similar to Figures 1 and 2,
showing three additional modifications;
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Figure 16 is a sectional view taken on the
broken line 16—16 of Figure 7;

Figure 17 is a similar view taken on the line
17—I1 of Figure 8;

Figure 18 is a fragmentary view in elevation
of one form of attachment, and

Figure 19 is a detail sectional view showing a
plug valve and its seat in somewhat exaggerated
form.

Referring to the drawings, the embodiment
illustrated as an example in Figures 1 and 2
comprises' a container in the form of a glass bot-
tle or flask 25 having a neck 26. Associated with
this container, in forming the complete package,
is a cap 21 having a skirt 28 which telescopes over
the bottle neck. This cap may conveniently be
formed of molded material.

The invention in its entirety includes interen-
gaging elements on cap and container for releas-
ably locking or holding the cap in closed posi-
tion. This may conveniently be accomplished by
complementary screw threads. To this end, as
shown, near the base of the bottle neck is a short
external thread 29 and near the bottom of the
cap skirt is a corresponding internal thread 30.

In this connection, it is noted that although
the package will ordinarily be inverted for dis-
pensing, the terms “top”, “bottom”, “up”, “down”
and the like, will be used herein as referring to
the upright position of the container, unless
otherwise specified.

According to the invention in its entirety, the
cap, upon disengagement of the threads, becomes
a pump-actuating element. To this end, there
is provided means whereby the cap is capable of
a limited axial reciprocation with respect to the
bottle neck when the threads 28, 30 are disen-
gaged. In this connection, the term ‘“axial”
movement is used to distinguish from the helical
movement during engagement of the threads.
Although capable of various constructions, in that
shown as an example in Figures 1 and 2, carried
by the bottle neck, in a manner later described,
is an outwardly and downwardly extending lock-
ing or limiting flange 31, located not far below
the bottle mouth. Just above the cap thread 38
is an internal stop shoulder 32 arranged to en-
gage flange 31 upon upward movement of the
cap, to limit such movement and lock the cap
against removal. ‘The flange 3{ and shoulder 32
and the method of assembling the same are here-
inafter more fully referred to. Axial movement
in the opposite direction is limited by the en-
gagement of the threads 29, 30, which thus serve
as stops..
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Upon disengagement of the threads, the cap
is free to be reciprocated between the limits speci-
fied, the cap movement being guided or steadied
by the sliding contact of flange 31 with the inner
wall of the cap skirt.

For convenience of description, the position of
the cap when screwed down on the bottle thread,
as in Figure 1, will be referred to as the “closed”
position and the position of the cap when dis-
placed axially until the stop shoulder engages
the locking flange, as in Figure 2, will be referred
to as the “open” position. This terminology also
applies to the several modifications hereinafter
described.

There is provided means for tending to keep
the cap in open position when the threads 28, 39
are disengaged. To this end, in the present ex-
emplification, a coiled spring 33 is confined: be-
tween flange 3! and the top wall of the cap. As.
soon as the threads are disengaged, the cap be-
ing free, spring 3% moves the cap to the open
position of Figure 2.

The invention in its entirety includes a barrel,
‘in the nature of a pump barrel, carried by the
container and g pump plunger operated by the
cap. Although capable of various constructions,
in that shown as an example in Figures 1 and 2,
extending down. into the bottle neck and sup-
ported therefrom as later described, is a metal
barrel 34, Reciprocable in this barrel is a. pump
plunger 38. In the present exemplification, the
operative connection between the plunger and
cap is effected by making the plunger integral
with the cap. The plunger has a central bore 36
which communicates with a port 37 in the top of
the cap, bore and port constituting a discharge
passage.

The barrel is provided with a plurality of con-
trolled inlet ports. In the exemplification illus-
trated in Figures 1 and ‘2, the inlet ports are
plunger controlled. To this end, the lower end of
the barrel is closed and near the upper end are
a plurality of inlet ports §8. These ports are so
located as to be just cleared by the plunger when
the cap is in open position (Figure 2).

The invention in its entirety includes means for
closing the discharge passage when the cap is in
closed position. While this may conveniently be
accomplished in various ways, a. convenient con-
struction includes a plug valve cooperating with
a valve seat formed as part of the defining wall
of the discharge passage. To this end, as shown
as an example in Figures I and 2, the lower mouth
of bore 36 is tapered to form a frusto-conical
valve seat 89. Cooperating therewith is a coni-
cal hollow plug valve 49 forming part of the bot-
tom of barrel 34. The parts are so. arranged
that when the cap is screwed down to. closed: po-
sition, valve seat 39 is forced tightly against
plug valve 40 to seal the discharge passage. The
valve and valve seat and the sealing operation
are more fully described hereinafter.

In the embodiment illustrated as an example
in Figures 1 and 2, the locking flange 3{ and the
pump barrel §4 are parts of an attachment unit.
permanently secured to the bottle neck. As
shown, the attachment unit includes a metal
clamp ring 41 which embraces the mouth of the
bottle. This ring has an inwardly extending
V-shaped bend or bead 42 which locks under a
shoulder 43 formed by a so-called lock ring 44
at the bottle mouth. This lock ring is similar to
the lock ring provided on bottles sealed by clo-
sures of the crown cork type. The clamp ring

- &1 also has an inturned clamping flange 45 which
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takes over the lip of the bottle. The pump bar-
rel 34 is suspended by means of an outwardly
extending supporting flange 46 clamped between
clamp flange 45 and the bottle lip.

Clamped between supporting flange 46 and
clamp flange 4% is a compressible gasket 471 of
cork, felt or other suitable material. This gas-
ket performs several functions. It serves to pre-
vent leakage from the barrel. Its inner periph-
eral edge makes wiping contact with plunger 35

‘so-that it serves as a pump packing. As the cap

moves into closed position, the gasket is engaged
and compressed by a shouldered portion of the
top wall of the cap, as appears in Figure 1. This
compression not. only augments the sealing ef-
fect of the gasket but also has a relation with
the sealing of the discharge passage, as more
fully referred to hereinafter.

Compressed between flange 46 and the bottle
lip is a second gasket 48 which serves to prevent
leakage from the container up over the hottle
lip.

Certain features of construction of the bead 42
and the bottle locking ring 44 and the method of
assembling the same are hereinafter referred to.
Once assembled, the combined gripping action
of bead 42 and clamp flange 45 securely clamps
the attachment unit to the container. This unit,
in addition to the clamp ring itself, includes gas-~
kets 47, 48, the pump barrel 34, and locking flange
3! which is formed as an extension of one leg of
V-shaped bend 42. )

Figure 1 illustrates the package closed for ship-
ment, storage and when not in use. So closed,
leakage is effectively prevented by the plug valve
4% and the gaskets 47, 48.

When it is desired to obtain an application of
the hand lotion or other contents, the cap is un-
screwed until the threads 29, 39 disengage, thus
freeing the cap which thereupon becomes a
pump-actuating element. Spring 33 causes the
cap to move upwardly until shoulder 32 engages
flange 3f. During this opening movement, valve
seat 39 moves away from plug 48, thus opening
the discharge passage, and plunger 35 clears ports
38, thus opening coemmunication between the
pump chamber and the container,

It will be apparent that to dispense the con-
tents, the bottle must be inverted. Whether the
cap is opened before or after inversion is imma-
terial. If before, the opening stroke will ordi-
narily be an idle one and one or more reciproca-
tions of the cap, in the nature of “priming”
strokes, will be necessary after inversion. If the

cap is opened after inversion, such priming oper- :

ation may be found necessary. For the purposes
of the present description, it will be assumed
that the cap is unscrewed and opened after the
bottle is inverted (Figure 2) and that no priming
action is involved.

The movement of the cap to open position and
the consequent movement of plunger 35 may be
termed the suction stroke of the pump unit. In
the embodiment of Figures 1 and 2, the discharge
passage, during this stroke, is open to atmos-
phere. This would ordinarily mean that there
would be no actual suction effect. But the bore
36 is, in practice, very small, for example, of the
order of .050 of an inch in diameter, and it is
believed that some suction exists. In any event,
the stroke is anhalogous to the stroke in embodi-
ments later described in which the discharge
passage is closed to atmosphere. Consequently,
the term suction stroke is used throughout.
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inverted into some such position as shown in
Figure 2, liquid 49 is drawn into the pump cham-
ber of barrel 34 by gravity or suction or both.
Since bore 86 is.so small and since hand lotions
and the like are thickish liquids, there will ordi-
narily be no flow through the discharge passage
pending the action of the pump. In any event,
the drawings, for simplicity show no liquid in
the passage.

It will be apparent that the dispensing oper-
ation may be carried out in various ways. For
example, the bottle may be held in one hand and
the pump-actuating cap reciprocated by a finger
of that hand. Or the cap may be actuated by
the palm of the other hand. - In any event, the
cap is moved toward the bottle until thread 38
engages thread 29, the threads serving as stops.
This is the compression or expelling stroke of the
pump unit. The movement of plunger 35 first
closes inlet ports 88 and then causes a charge
to be forced out through the discharge passage
36, 37 in the form of a jet. As only a.small quan-
tity is delivered on each force stroke, the user
will ordinarily give the pumping cap several rapid
reciprocations. HEach suction stroke causes or
permits the intake of a charge and each force
stroke ejects a charge. After use, the cap is ro-
tated to engage the threads and is screwed down
tight to seal the package, as in Figure 1.

Instead of having the bottle held in the hand
it may be supported in a permanently inverted
position. " Tf supported by a holder which grips
the cap, the relative rotary movement to disen-
gage the threads and the relative axial move-
ment to expel the charge are effected by moving
the bottle instead of the-cap.

With the construction described, there is no
protruding or ctherwise extraneous pumping ele-
ment. As a result, the package is neat and at-
tractive in appearance and can be readily and
economically packed for shipment.

It will be noted that when the threads are dis-
engaged, the cap is free to swivel and is oper-
able as a pumping element in any angular posi-
tion. This avoids the necessity of any position-
ing or the like on the part of the user, and any
attempt to turn the cap results merely in an
idle and harmless rotation. .

Figure 3 illustrates a modification in which the
inlet ports of the pump barrel are valve-con-
trolled instead of being plunger-controlled. To
this end, as here shown as an example, a pump
barrel 58 is supported in the same manner as the
barrel 34 of Figure 1. In the bottom of this bar-
rel are a plurality of inlet ports 51. These ports
are controlled by a valve in the form of a floating
washer 52 which seats on the flat port 54 of the
bottom of the barrel surrounding the ports 5i.
Rising from the bottom of the barrel, inside the
row of ports 51, is a hollow plug valve 53. Move-
ment of the floating valve is limited by nibs 55
struck in from the wall of the barrel. Except for
the features mentioned, the construction is the
same as that of Figures 1 and 2. When the bottle
is inverted for use, valve 52 moves away from its
seat by suction or gravity or both, thus opening
the inlet ports-and permitting the container con-
tents to flow into the pump chamber. On the
compression stroke of the plunger, the valve is
forced back against its seat to- close the. ports.
Otherwise, the operation is' the same as that
above described.

The invention in its entirety includes means
for shutting off the discharge passage during at
This may be

3

accomplished in various ways. For example, a
shut off during the entire stroke may be conven-
iently accomplished by a check valve. Or, as a
further example, the passage may be closed dur-
ing the first part of the suction stroke by causing
the valve which normally closes the passage to
maintain its closing action: during part of the
suction stroke. ‘

Figures 4 and 5 illustrate an embodiment of the
invention in which both types of shut off are
utilized. As there shown as an example, a bottle
60 has a neck 61 provided with a short thread
62. The cap 63 has a skirt 64 with an internal
thread 65. Within the bottle neck is a barrel 66
having an extension 67 of smaller diameter and
closed at the bottom. The annulus:68 connecting
the two portions of the barrel serves as a valve
seat and is provided with a plurality of intake
ports 69. These ports are controlled by a float-
ing valve washer 70 which functions in the same
manner as the valve 52 of Figure 3.

In the exemplification of Figures 4 and 5, the
barrel 66 is an integral part of the attachment
unit. To this end, a clamp ring Tl, generally cor-
responding to the clamp ring of Figures 1-3, is
connected with the barrel by flat portion 12
which serves the dual function of a clamp flange
for the attachment and a supporting flange for
the barrel. The attachment unit has a V-shaped
bend or bead 13 which locks under the bottle
shoulder T4 in the same manner as previously
described. One leg of the V is extended to form
a locking flange 15 like the flange 3i. On the
cap skirt is a shoulder 76 for engaging flange 15
to limit axial movement of the cap. Confined
between the flange 15 and the top wall of the
cap is a spring 1T for moving the cap fo open
position. Between the clamp flange 72 and the
lip of the bottle is compressed a sealing gasket
18 and between the top of the cap and clamp
flange 12 is a compressible gasket 719. This gasket
performs the same sealing function as the gasket
43 of Figure 1 but it is not used as a packing.
In closed position of the cap, gasket 19 is engaged
and compressed by the top wall of the cap.

In the embodiment of Figures 4 and 5, the
pump plunger, for convenience of manufacture,
is formed in two parts assembled as a unit. To
this end, as here shown as an example, extending
into the barrel and slidable therein is a tubular
plunger element 80 intergral with the cap. Rigid-
ly secured in this tubular element -by a drive
fit- or otherwise, is plunger insert 81 having an
outwardly turned flange 82 overlapping the lower
end of tubular element 88, This insert may con-
veniently be formed of aluminum or other suit-
able metal. Compressed between flange 62 and
the end of element 80 is a gasket 83, of felt or
other suitable material, which makes wiping con-
tact with the pump barrel and serves as a pump
packing.

‘When assembled, the parts 80, 81 constitute a
pump plunger which is, in effect, an integral part
of the cap. 'The plunger and cap have a discharge
passage comprising a lower bore 84, a chamber
85 and a port 86. The bottom of chamber 85,
where it communicates with bore 84, is dished to
form a valve seat for a ball check valve 87. This
valve is normally held to its seat by a spring 88.

As in the embodiments previously described,
the discharged passage is closed, when the cap is
in closed position, by a plug valve. In the present
embodiment, however, the plug valve is movable
during part of the cap movement, whereby it
maintains its passage-closing action during part
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4
of the suction streke of the cap. To this end,
as here shown as an example, the mouth of bore
84 is formed with a frusto-conical valve seat 88.
Cooperating therewith is a hollow plug valve 99
the skirt of which extends downwardly into bar-
rel extension 61 and terminates in an enlarged
sleeve 91 having a sliding fit in the extension.

Housed within the plug 90 and bearing against
the bottom of the barrel extension is a spring 92
which tends to hold the plug against the valve
seat. When the cap moves to open position, that
is, during the suction stroke of the plunger, plug
90 tends to follow the plunger by virtue of spring
$2. This movement, however, is limited by the
engagement of a shoulder 23, formed by en-
larged sleeve §f, with nibs 94 struck in from the
wall of barrel extension 61. The parts are so
arranged that the plug is checked in its following
movement prior to the end of the suction or open-
ing stroke of the cap; whereby the discharge pas-~
sage is opened in readiness for the expelling
stroke.

The invention in its entirety includes means
for preventing or tending to prevent the ejection
of fluid during the latter part of the movement of
the cap into closed position. This may be con-
veniently accomplished by a vent which is opened
during the latter part of the closing movement
of the cap and which by-passes liquid remain-
ing in the barrel back to the bottle. In struc-
tures embodying the invention to what is now
considered the best advantage, this vent will be
centrolled by the movable plug unit.

As: shown as an example in PFigures 4 and 5,
formed in the wall of barrel extension 6% are a
plurality of ports 95 located just below nibs 94.
These ports are controlled by sleeve 84 which thus
perferms the additional function of a shutter.
During the latter part of the suction strcke and
the first part of the expelling stroke, plug 80 is in
its advanced position, whereby slesve 91 closes
ports 8§65 (Figure 5). During the latter part of
the movement of the cap toward closing position,
the plunger 80, 8! engages plug 90 and forees it
back against. its spring, whereby sleeve 8 un-
covers ports 85 (Figure 4). During the final
movement of the cap into closing position, there-
fore, such movement including the thread-engag-
ing rotation, any liguid remaining in the barrel
is by-passed back into the bottle instead of being
ejected. This does not necessarily mean that
the pump chamber will be entirely emptied but
that if, under the compressiocn of the plunger’s
stroke, the liquid must be forced somewhere, it
will be by-passed and not forced out the discharge
passage. The construction described tends to
prevent the accumulation of liquid on the cap
following a dispensing operation.

The operation is generally like the operation of
the embodiments already described. Figure 4 il-
lustrates the cap in closed position. When the
threads are disengaged, the cap is moved to open
position by spring 77. During this suction stroke,
ball valve 87. being held to its seat by its spring,
shuts off communication between the pump
chamber and atmosphere so that there is set up
an increased suction effect. The bottle having
been inverted, floating valve 18 is moved away
from its seat by gravity or suction or both and
liquid is drawn into the pump chamber by gravity
or suction or both (Figure 5). During the un-
screwing of the cap and the earlier part of the
suction stroke, plug valve 90 follows the plunger,
keeping the discharge passage closed. But as
soon as.shoulder 98 engages nibs 94, the plug unit
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is checked and the valve seat moves away, operi~
ing the discharge passage. In this checked posi-
tion of the plug unit, sleeve 91, functioning as a
shutter, closes ports 95 (Figure 5).

The cap is then moved toward the bottle to
effect the forcing or expelling stroke of the pump
unit. The compression thus set up causss float-
ing valve 10 to re-seat and close the inlet ports.
It also causes a charge to be ejected through the
discharge passage, ball valve 87 being forced away
from its seat, against its spring, to permit
passage of the charge.

During the latter part of the compression
strcke, the plunger picks up plug valve 90 and
moves the plug unit back against its spring, un-
covering ports 85. During the end of this stroke
and, if the bottle is being closed, during the
screwing down of the cap, any charge remaining
in the pump chamber will be by-passed back into
the bottle via ports 95. As the plunger thus
picks up the plug 90 and moves it back, the con-
tact is a more or less loose one. By the time the
threads start to engage, if the cap is to be closed,
the plug unit has bottomed in the barrel exten-
sion so as to be, in effect, stationary during the
screwing down of the cap.

If desired, the check valve 81 may be omitted.
In that case, a certain amount of suction effect
is still attained, inasmuch as the discharge pas-
sage is closed to atmosphere during the first part
of the suction stroke by the plug valve.

It will be apparent that a check valve may be
utilized with a stationary plug valve. TPigure 6
illustrates an example of such a modification, the
plunger being the same as that of Figure 4, in~
cluding a ball check valve, and the barrel and
plug being the same as in the construction of
Figure 3.

In each of the embodiments previously de-

-scribed, the discharge passage is closed, in closed

position of the cap, by a plug valve at the lower
or inner end of the passage. It is to be under-
stood that other pesitions for the plug valve are
possible and that other forms of valve may be
used. Figures 7 and 8 illustrate, by way of ex-
ampie, an embodiment in which the discharge
bassage is closed by a plug valve at the discharge
port. This embodiment is now considered the
preferred form of the invention.

In the construction there shown, bottle neck
92 has a short thread 89 and the skirt 106 of cap
10t has a corresponding thread 102, Secured to
the container neck is an attachment unit com-
prising a clamp ring 103, a clamp flange 184, a
V-shaped bend 95 and a locking flange §086.
The V-shaped bend 185 takes under the shoulder
107 of a bottle locking ring 108 and the clamp
flange 184 takes over the bottle lip to secure the
attachment in place in the manner previously
described. ]

The attachment unit also includes a pump
barrel {88 having a supporting flange 110 by
which it is suspended in the neck of the bottle.
Between this flange and the bottle lip is com-
pressed a sealing gasket 11t and between the
clamp flange 104 and supporting flange §ig is a
compressible gasket 112 of cork, felt or other
sultable material. This latter gasket, like the
corresponding gasket 41 of Figure 1, serves to
prevent leakage from the barrel and has a wiping
contact with the pump plunger, thus serving as
a packing.

Integral with the cap and extending into the
barrel with- a sliding fit is a pump plunger {{5.
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annular recess {16 in which is housed a’ coiled
spring {17 which bears against washer (12, This
spring performs 2 dual function. It tends fo
move the cap to open position when the threads
are - disengaged and it also tends to compress
washer ({2 and squeeze it radially inwardly.

On the interior of the cap skirt is a shoulder
118 which engages flange 188 to limit axial move-
ment of the cap.

The barrel 188 has an extension (i8 of smaller
diameter, closed by a rounded bottom 1208. The
annulus 124 connecting the two portions of the
barrel forms a valve seat and is provided with a
plurality of inlet ports {21. These ports are con-
trolled by a floating washer valve {22 the move-
ment of which is limited by struck-in nibs 123.

Centrally located in the flat top of the cap is
a discharge port {25 the defining wall of which
is tapered to form a frustro-conical valve seat
126. Port 125 is in communication with the in-
ternal bore 127 of the plunger {15, bore and port
constituting the discharge passage. Cooperating
with valve seat {26 is a hollow frustro-conical
plug valve 128 carried on the end of a tube 129.
This tube extends down through the bore 121
into the barrel exiension 1i9 and terminates in
an enlarged sleeve 133 slidable in the extension.
This sleeve, in-addition to guiding the plug unit
in its.movement, also serves as a shutter to con-
trol ports 134 formed in the barrel extension [8.
A spring {32, confined between the shoulder 133,
formed by the conjunction of tithe {29 and sleeve
139, and the bottom of the barrel extension, tends
to hold the plug valve to its seat 126. Movement
of the plug unit is limited by struck-in nibs 134
which are engaged by shoulder 133,

In the closed position of the cap, as appears
in Figure 7, plug {28 closes the discharge passage
by plugging port {25. In this position, the top
of the plug valve is substantially flush with the
top of the cap. As a result of this construction,
the closed cap presents a neat apearance; the
user has visual evidence that the passage is closed;
the entrance of dirt or foreign matter into the
passage during non-use is prevented; and the
exclusion of air during non-use tends to prevent
the drying out of any liquid that may accumulate
in and around the discharge passage.

While the locking flange 136 and the cooperat-
ing shoulder. {18 may be constructed and assem-
bled in various ways, in the embodiment shown
as an example in Figures 7 and 8, the flange is
substantially circular.” The shoulder #i{2 is so
formed, as appears more fully in Figure 17, that
its inner edge defines an oval or ellipse. The ma-
jor axis of this oval is somewhat greater than
the diamefer of the lower, contacting edge of
flange {86; the minor axis is somewhat less than
such diameter. Since this inner- edge of the
shoulder substantially vanishes at two diametri-
cally opposite points, the shoulder is, from: one
point of view, composed of two sections. These
sections may be further described as thin cres-
cents. For convenience of description, however,
the shoulder may be considered as a single
shoulder. ‘

In the assembly of the parts, the attachment
unit may be inserted in the cap before attachment
to the bottle or the cap may be applied after the
attachment unit is. in. place on the bottle. In
either event, when the flange and shoulder make
engagement during assembly, application of the
necessary force or pressure causes the somewhat
yieldable metal flange to be deformed to.oval
shape:. As this oval is slightly smaller than the
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oval defined by the shoulder, the shoulder can pass
the flange. Thereupon, the flange returns to its
circular form by virtue of its inherent resiliency.
Once assembled, the parts are so arranged that
enough shoulder underlies the edge of the flange
to perform the locking or limiting function.
Moreover, it will be apparent that the locking con-
tact is effective regardless of the relative angu-
lar position of cap and attachment since the
shoulder crescents need not engage any particu-
lar part of the flange.

Once assembled, there is no danger of a dis-
assembly under any normal circumstances. In
the first place, the force normally exerted is in-
sufficient to deform the flange. In the second
place, what pressure there is, is exerted, as re-
spects the flange, from below rather than, as in
assembling, from above. This upward pressure
tends, if anything, to bend the flange outwardly,
thus augmenting rather than diminishing the de-
gree of overlapping contact.

In the several embodiments illustrated in Fig-
ures 1 and 2, 3, 4 and 5, 10 and 11, 12 and 13 and
14 and 15, respectively, no detailed views of the
corresponding locking flange and stop shoulder
have been shown. It is to be understood, how-
ever, that these elements, in each case, are con-
structed as in the embodiment of Figures 7 and’8.

While the flange and shoulder arrangement just
described are -considered particularly advanta-
geous, it will be understood that other construc-
tions and methods of assembly are possible and a
further example is referred to hereinafter.

The attachment unit and bottle neck may also
be constructed and assembled in various ways.
In the exemplification illustrated in Figures 7
and 8, the V-shaped bend (85 of the attachment
is pre-formed and is substantially circular. The
bottle neck is so formed that the bottle locking
ring 108 is oval or elliptical in oufline., ‘The major
axis of this oval, as appears in Figure 16, is
slightly greater than the diameter of the apex of
Vv-shaped bend {85; the minor axis is somewhat
less than such diameter.

In the assembly of ‘the bottle and the attach-
ment unit, when the V-shaped bend -and bottle
locking ring make engagement, application of the
necessary force or pressure causes the somewhat
yieldable metal of the V-bend to be deformed to
oval shape. As this oval is slightly larger than
the oval of the bottle locking ring, the bend can
pass the ring, Thereupon, the V-bend returns to
circular form by virtue of its inherent resiliency
and snaps under shoulder 127. While the over-
lap vanishes at two opposite points, there is suffi-
cient overlap to hold the attachment in place.
It is to be noted, moreover, that since this over-
lap can take effect with respect to any part of the
V-bend, the attachment unit may be assembled in
any relative angular position with respect to the
bottle.

In the several embodiments illustrated in Fig-
ures 1 and 2, 3,4 and 5, 10 and 11, 12 and 13 and
14 and 15, respectively, no detailed views of the
corresponding V-shaped bend and bottle locking
ring have been shown. It is to be understood,
however, that these elements, in each case, are

constructed as in the embodiment of Figures 7

and 8.
‘While the arrangement just described is con-

sidered particularly advantageous, it will be un-
derstood that other constructions and methods
of assembly are possible. For example, the
V-bend may be formed during assembly by a
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spinning operation. In that case, the shoulder
of the bottle locking ring may be circular.

A further example is illustrated in Figure 18.
On the bottle neck 136 is an attachment compris-
ing g clamp ring 137 having a V-shaped bend 38
which takes under the shoulder of the bottle lock-
ing ring (not shown). This shoulder, in this case,
is preferably circular, as is the attachment. The
lower leg of the vV of bend 138 is extended to
form a locking flange #39. The attachment is
provided with a series of V-shaped cuts or slits 140
which extend from the edge of the locking flange
into the V-bend as appears in Figure 18.

In the assembly of the attachment unit and

bottle, when the V-bend and bottle locking ring-

make engagement, application of the necessary
force or pressure causes the slitted V-bend to ex-~
pand sufficiently to pass the locking ring. There-
upon, the bend returns to initial form by virtue
of its inherent resiliency and snaps under the
shoulder of the bottle locking ring.

When the attachment unit of Figure 18 is used,
the shoulder on the cap which engages flange 139
to limit the cap movement may be circular in
form, its inner diameter being less than the diam-
eter of the rim of flange 139. During assembly,
the application of sufficient force between the
shoulder and flange causes the slitted flange to
contract sufficiently to permit the shoulder to pass.
Thereupon, the flange returns to normal condi-
tion by virtue of its inherent resiliency and so
overlaps the cap shoulder.

It is to be understood that the modification of
Figure 18 may be substituted in any of the em-
bodiments above described or hereinafter de-
scribed.

In the use of the package illustrated in Figures
7 and 8, the operation is generally like that pre-
viously described. When the cap is closed, leak-
age is effectively prevented by plug valve 128 and
gaskets {11 and (12. When the cap is unscrewed
to disengage the ‘threads, spring 11T causes the
cap to be moved to open position, this position
being fixed by the engagement of shoulder 118
with flange 108. During the first part of this
opening movement of the cap, spring 132 causes
the unit comprising plug valve {28 to follow the
cap, thus maintaining the discharge passage
closed and effecting a suction action. As soon as
shoulder 133 of the plug unit engages nibs (34,
movement of the plug is checked, sleeve {30 clos-
ing ports (31. Continued movement of the cap
causes valve seat 12§ to be moved away from plug
128, thus opening the discharge passage. The
bottle being then or previously inverted, valve 22
moves away from its seat by suction or gravity or
both, opening inlet ports t21. Ligquid is drawn
into the pump chamber by suctien or gravity or
both (Figure 8). Upon reverse movement .of the
cap for the forcing stroke, the compression set up
causes valve 122 to close and forces a charge out
through the discharge passage. As soon as the
cap engages plug {28 during this stroke, the plug
unit is forced back against spring (32, closing
the discharge passage and opening ports 131.
During the latter part of the forcing stroke, there-
fore, and, if the cap is to be closed, during the final
helical cap movement, any of the charge remain-
ing in the pump chamber is by-passed back to the
bottle via ports 131. v

Figure 9 illustrates a modification of part of the
constructions shown in Figures 7 and 8. The
barrel extension {43 has a dished bottom 144, sur-
rounding which is an annular portion 185. The
extension has ports 146 but nibs corresponding to
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the nibs 134 are omitted. The plug unit com-
prises a tube, like tube 129, terminating in an en-
larged sleeve 147 slidable in the barrel extension.
Between the bottom 144 of the extension and tube
shoulder 148 is confined a spring (49. Sleeve 141
has a plurality of tongues 150 which extend down-
wardly through suitable openings in the annular
portion 145 of the barrel. extension and terminate
in hooked ends #81. Upward movement of the
plug unit is limited by the engagement of hooked
ends 180 with the barrel extension. Otherwise
the construction is the same as that of Figures 7
and 8.

In the embodiment of Figures 3-6, a portion of
the plunger unii is formed as a separate part but
is so .assembled as to constitute, in effect, an inte-
gral part of the cap. Figures 10 and 11 illustrate,
by way of example, a modification in which the
plunger as a whole is similarly associated with the
cap. :

As there shown, the attachment unit, including
the pump barrel, is substantially the same as in
the embodiment of Figure 3. While the cap 155 is
of different shapeand form, the threaded engage-
ment with the bottle and the stop shoulder for
engaging the locking flange to limit opening
movement of the cap are substantially the same as
in the Figure 3 construction.

Slidable in the pump barrel is a cylindrical
pump plunger (86 formed of a suitable metal such
as aluminum. The upper end of this plunger,
which is a slightly reduced diameter, is secured by
a driving fit or in other suitable manner in a
socket 57 formed as an integral part of the cap.
Thus, the plunger is, in effect, integral with the
cap. The plunger 156 has a central vertical bore
158 communicating with a chamber (59 which,
in turn, communicates with a port 160 in the top
of the cap, bore, chamber and port constituting
the discharge passage.

At the junction of bore 158 and chamber 158
is a dished valve seat for a ball check valve 161,
This valve is normally held to its seat by a spring
162 housed in chamber 159. The lower mouth of
the bore {58 is formed as a tapered valve seat for
receiving the plug valve of the attachment unit.
A spring 163 confined between the top wall of the
cap and the clamp flange of the attachment unit
serves to move the cap to open position when the
threads are disengaged.

It is believed that the operation of the embodi-
ment of Figures 10 and 11 will be clear from the
above without further description.

In the embodiments previously described, the
pump plungers are, in fact or in effect, integral
with the cap. Figures 12 and 13 illustrate, by
way of example, an embodiment in which the
operative connection between cap and plunger is
non-rigid or impositive. These figures also illus-
trate -a construction in which a single valve unit
performs the dual function of a check valve and a
sealing closure for the discharge passage.

Referring to Figures 12 and 13, the cap 71 has
a thread 172 engaging a thread 173 on the bottle.
Above the thread 172, the cap has a stop shoulder
174 like the corresponding shoulders in the other
embodiments. The attachment unit comprises a
clamp ring {15 having a V-shaped bend 176 and
a locking flange (71 like the corresponding ele-
ments in the other embodiments. In the present
embodiment, the attachment has a stepped clamp
flange 178, 179 which takes over the bottle lip.
Between the lower step 178 and the bottle lip is
compressed a sealing gasket 18). Between upper
step {18 and the supporting flange 81 of the
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pump barrel is a compressible sealing
gasket 183.

The hottom of the barrel i82 constitutes a valve
seat for a floating disk valve [84. This valve
controls an inlet port {85, Movement of the valve
is limited by the engagement of a series of lugs
i858 with a bead 187 formed by pressing in the
wall of the barrel. Slidable in the barrel 182 is
a plunger {80 having a central bore 191,  In the
top of the cap is a discharge port 192 the wall of
which is tapered to form a valve seat 193. Port
§92 communicates with a chamber 194 which, in
turn, communicates with bore 191, port, chamber
and bore constituting the discharge passage.

The plunger 190 is secured to a unit comprising
2. ring 195 having a sliding contact with the wall
of chamber 194. To this end, ring 185 has a
turned in bead 196 which takes into a circumfer-
ential groove formed in the wall of the plunger.
The ring {95 terminates, at the bottom, in an
outwardly turned flange 19T which underlies a
shoulder 188 formed in the cap. A sealing gasket
{88 is carried by flange 197. Ring 196 terminates,
at the top, in an inwardly turned flange 200.
Spaced from shoulder 198 is an oppositely facing
shoulder 201.

In chamber {94 is a valve unit which performs
the dual functions of a check valve and a seal-
ing closure. To thisend, as here shown asan ex-
ample, there is provided a valve unit comprising
a hollow conical plug 204 having a surrounding
flange 285. This flange hormally seats on the
upper rim of plunger 190, being held to its seat
by a spring 206. The flange is of such diameter
that liquid can pass the same when the valve
lifts from its seat.  In closed position of the cap,
plug 284 engages valve seat 193 to serve as a seal-
ing closure for the discharge passage.

When the cap is unscrewed to disengage the
threads, it is moved to open position (Figure 13)
by spring 2871. Since the pump plunger is not
positively connected to the cap. and -since the
pilunger; through valve unit 204, 205, is held down
by spring 208, the plunger remains relatively sta-
tionary during the first part of the cap movement.
During this early cap movement, valve seat 193
moves away from plug 204 to open discharge port
192 for subsequent discharge of the liquid. Valve
flange 265, however, remains seated, thus serving
as a check valve and permitting the creation of
g suction effect. As soon as the cap has moved
far enough for cap shoulder 201 to engage flange
£97, the plunger unit is picked up thereby and
moved upward with the cap to the end: of the
suction stroke, spring 206 still holding valve flange
285 to its seat. :

When the cap is moved toward the bottle for
the compression stroke; the plunger moves with
it through the intervention of spring 2086, it being
noted that because of the creamy character of
hand lotions and the like, for which this package
is particularly designed, there is practically no
frictional resistance between plunger and barrel.

On the plunger is a shoulder 208 which overlies
the inner rim of gasket {83. In closing the cap, as
soon as plunger 1880 has been displaced inwardly
far encugh for this shoulder 288 to engage gasket
{83, the plunger movement is checked and there-
after the cap moves down alone, the closing move-
ment, of course, being a helical threading-en-
gaging' movement. During this closing final
movement of the cap, the plunger and hence the
vlug 284 are, in effect, stationary, whereby the
valve seat 193 moves into sealing relation with
the plug, spring 206 being re-compressed.
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Upon the suction stroke, the bottle having been
inverted, valve 184 moves away from its seat by
gravity or suction or both to open the inlet port
185 and liquid is drawn into the pump chamber
by suction or gravity or both.  Upon the com-
pression stroke, valve 184 is reseated and a charge
is expelled through the discharge passage, valve
unit 204, 205 yielding against its spring to.per-
mit the charge to pass.

Pigures 14 and 15 illustrate, by way of ex-
ample, a modification similar in general to the
construction of Figures 12 and 13, but in which
the discharge passage is closed, in closed posi-
tion of the cap, by a valve other than a plug valve
and in which such valve also serves as a check
valve,

As there shown, the bottle and the skirt of the
cap are the same as in the construction of Figure
12. The attachment unit is also the same as in
Figure 12 except that instead of a stepped clamp
flange, the unit has a simple clamp flange like
that of Figure 10 and the compressible washer
Z1i differs from washer 183 in size.

Extending into the barrel with a sliding fit is
a pump plunger 212 having a central bore 213.
This bore communicates with a chamber 21(4.
At the top of the cap 215 is a downwardly ex-
tending boss 216 having a central bore 21T. This
bore, the chamber 214 and plunger bore 213 con-
stitute the discharged passage.

The plunger is secured to thimble unit compris-
ing stepped rings 218, 219 connected by a fiat
flange 2208, upper ring 218 being slidable in
chamber 2i4. Lower ring 219 has an inturned
bead 221 which takes into circumferential groove
formed in the wall of the plunger, to connect the
parts. Beyond this bend, the thimble unit fer-
minates in an outwardly and downwardly extend-
ing flange 222. This flange underlies a slanting
shoulder 223 on the cap and flange 220 underlies
a shoulder 224 on the cap. Befween the latter
shoulder and flange 220 is a compressible gasket
225. Spaced from shoulder 222 is an oppositely
facing shoulder 226.

The upper end of the plunger 212 and the lower
end of boss 216 are dished to form valve seats for
receiving a ball valve 227. ' This ball is hormally
pressed against the plunger seat by a spring 228
housed in chamber 214, In the closed position
of the cap (Pigure 14), the ball valve seafs
against both the plunger seat and the boss seat.
This closes both bore 213 and bore 24T and pro-
vides a sealing closure for the discharge passage.

When the cap is unscrewed to disengage the
threads, it is moved to open position by spring 229.
During the first part of this cap movement, the
plunger unit remains stationary. The boss 216
thus moves away from ball 227, which is held
down against the plunger by its spring, to open
bore 217, As scon as shoulder 226 engages flange
222, the plunger unit is picked up thereby and is
carried upward with the cap to the end of the
suction stroke. Spring 228 still holds bhall 227 to
the plunger seat, the ball functioning as a check
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When the cap is moved toward the bottle for
the compression stroke, the plunger moves with it
through the intervention of spring 228.

In closing the cap, as soon s the plunger has
been displaced inwardly far enough for shoulder
230 to engage gasket 2i{, the plunger movement
is checked and the cap moves down alone, spring
228 being compressed. During this final closing
movement of the cap, the plunger ahd hence bhall
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valve 227 are, in effect, statiocnary, whereby the
mouth- of bhoss 248, constituting the valve seat,
moves inioc engagement with the ball valve,
whereby the discharge passage is again sealed.

Except as stated, the construction and oper-
ation are the same as in the case of the embodi-
ment of Figures 12 and 13.

An important feature of the invention in its
entirety is the means by which, when the cap is
screwed down to closed position, there is effected,
simultaneously, an effective closing of the dis-
charge passage and an effective seal between cap
and container. The closing of the passage is ac-
complished, in constructions embodying the in-
vention to what is now considered the preferred
form, by a tapered plug valve which engages a
tapered valve seat, the plug and seat having a
different degree of taper. The seal between cap
and container is accomplished by compressing an
intervening gasket as the cap moves into closed
position. This not only assures a proper sealing
effect but, in addition, the non-rigid contact thus
set up cooperates in obtaining a proper closing of
the passage.

Since the difference in the degree of taper of
valve and valve seat need be and should be but
slight, it has been deemed impractical if not im-
possible to illustrate this difference in the various
views “above referred to. It is illustrated, how-
ever, in PFigure 19, the showing being somewhat
exaggerated for purposes of illustration. It is to
be understood that the construction shown in
Figure 19, except for its exaggeration, is the con-
struction of the valve and valve seat of the em-
hodiment of Figures 7 and 8.

As shown in Figure 19, the plug valve 125 is
tapered at a greater angle with respect to the ver-
tical than is the valve seat 126. In practice, the
plug valve may be suitably tapered at an angle of
about 13° and the valve seat at an angle of
about 10°.

Extending downwardly from the upper part of
the cap (Figure 7) is an annular bead §35. It will
be seen that as the cap moves into closed position,
the initial engagement or contact between cap
unit and container unit is the engagement be-
tween this bead 135 and gasket 112. The parts are
so arranged that bead (35 engages the gasket and
compresses the same prior to any rigid stopping
contact of the cap and container, such as that
between the cap shoulder and clamp flange 184.
In fact, the latter contact may or may not take
place to any real extent. While Figure 7 shows or
appears to show such contact, it will be under-
stood that clearances and tolerances in devices of
this kind are so small it is difficult to illustrate
exact relations. In any event, the desired ad-
vance contact of bead 135 can be regulated by
suitably dimensioning the depth of the bead and,
if desired, the bead-to-gasket contact can bhe
made the sole contact by cutting back the cap
adjacent the bead.

‘When the cap is to be closed, there is no fixed
stopping position of the cap as far as the threads
are concerned. That is, the cap may be screwed
down on the container thread to any position
within the limits of the thread engagement. Dur-
ing such closing, sealing contact is made at two
points, namely, between the valve seat and the
plug valve and between bead 135 and gasket 112.
As the cap moves down, the lower edge of the
tapered valve seat engages the plug somewhere
along its length. Thereafter, continued helical
movement of the cap causes this lower edge to be
brought against the plug with a grinding, wedg-
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ing action whereby the lower edge or lower por-
tion of the valve seat is wedged firmly against the
plug and may even bite into the metal of the plug
to a slight extent. The result is an exfremely
tight engagement bhetween valve seat and plug
over a limited but indefinite area that effectively
seals the discharge passage against leakage, the
further the cap is screwed down, the tighter the
seal. :

During this sealing engagement, bead {35 en-
gages the compressible gasket 1{2. As the cap
is tightened on the thread, gasket {!2 is com-
pressed. This not only insures a proper sealing
effect between cap and container but the engage-
ment ‘being non-positive, the compressibility of
the gasket compensates for any variations, ir-
regularities etc. in the valve-seat-to-valve en-
gagement.

The construction described avoids the neces-
sity of a tight fit between plug and valve seat
throughout their lengths, which would be neces-
sary if the valve seat and valve were of like
degree of taper and which is difficult of attain-
ment, in commercial practice, with the materials
and-dimensions involved in devices of this nature.
It also aveids the necessity of co-ordinating two
rigid contacts, which would be necessary if the
plug and seat were of like taper and the cap-to-
container contact were positive and which is also
difficult of attainment in commiercial practice.

There is a further advantage of having the plug
tapered at a greater angle than the valve seat in
the case of constructions like Figures 7 and 8.
Since the necessity for a tight fit between the
top of the plug and the upper rim of the valve
seat is eliminated, any tendency of this rim to
chip under closing engagement is largely if not
entirely avoided.

It is to be understood that the plug valves and
tapered valve seats of the other embodiments
above described (except that of Figures 14 and 15
which has no plug) are correspondingly formed
with tapers of unlike degree. In all these em-
bodiments, also, there is a non-rigid cap-to-con-
tainer sealing contact complementing the valve
seat-to-valve contact.

In the embodiments of Figures 1-3, the gasket
47 is engaged and compressed by a shouldered
portion of the top wall of the cap. As appears
in the drawings, this is the only stopping con-
tact between cap and container.

In Figures 4-6, the only stopping contact is
between the top wall of the cap and gasket 79.

In Figures 10 and 11, the only stopping contact
is between the outer rim of cap socket 15T and a
gasket.

In Figures 12 and 13, the initial contact is be-
tween plunger shoulder 268 and gasket 183. This
last embodiment also has a supplemental non-
rigid contact between cap shoulder 198 and gas-
ket 199,

‘While the device illustrated in Figures 7 and 8
may be assembled in various way, it is to be noted
that the construction is such that the attachment
unit and the cap unit may be assembled together
at the factory, thus constituting an assembly unit
which can be shipped as such to the packager
and which includes everything but the bottle or
other container. The parts carried by the barrel
are enclosed thereby. And while the supporting
flange (19 and gaskets (tl, 12 will be loose,
V-shaped bend 105 serves as a stop to prevent
these parts from dropping out. After the con-
tainer is filled, the assembly unit is simply ap-
plied to the container. This avoids the necessity
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of several assembly operations at the filling plant
and also avoids the necessity of shipping a con-
siderable number of separate parts.

As will be apparent, the: various other embodi-
ments may be similarly shipped as assembly units.

‘While the present invention relates particularly
to dispensing packages of the pump type, it will
be apparent that various features of the inven-
tion. are applicable to devices not necessarily of
this type.

Certain features above referred to. are dis-
closed and claimed in a co-pending application
Serial No. 714,069. :

What is claimed is

1. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments respectively associated- with the cap: skirt
and the container neck for releasably holding the
cap in closed position, said cap being capable of
a reciprocating axial movement with respect to
the container neck when said inter-engaging ele-
ments are disengaged, means for limiting such
movement, a barrel extending into the container
neck and having a controlled inlet port, a plunger
operating in said barrel, an operating connection
between said plunger and the-cap, whereby the
plunger is reciprocated upon axial reciprocation
of the cap, said cap and plunger having a dis-
charge passage for the expulsion of the liquid,
and.  means for closing said discharge passage
when the cap is in closed position.

2. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments respectively associated with the cap skirt
and the container neck for releasably holding the
cap in closed position, the cap being capable of a
reciprocating axial movement with respect to the
container when said inter-engaging elements are
disengaged, means for limiting such movement,
a pump barrel extending into the container neck,
said barrel having a controlled inlet port, a2 pump
plunger operating in said barrel, an operating
connection between the cap and said pump
plunger, whereby the cap, upon disengagement
of said inter-engaging elements, becomes a pump-
actuating element, the cap and plunger having a
discharge passage, said passage having a valve
seat, and a plug valve for engagement with said
valve seat when the cap is in closed position,
thereby to close said passage.

3. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted

. cap associated therewith, inter-engaging ele-

ments respectively associated with the cap skirt
and the container neck for releasably holding the
cap in closed position, the cap being capable of a
reciprocating axial movement with respect to the
container when said inter-engaging elements are

disengaged, means for limiting such movement, -

a pump barrel extending into the container neck,
said barrel having an inlet port, a.floating valve
for controlling said inlet port, said barrel having
a portion of its wall struck inwardly to serve as a
stop for limiting movement .of said floating valve,
a. pump. plunger operating in said barrel, an oper-
ating connection between the cap and said pump
plunger, whereby the cap, upon disengagement. of
said inter-engaging elements, becomes a pump-
actuating element, the cap and plunger having a
discharge passage, said passage having -a valve
seat, and a plug valve for engagement with said
valve seat when. the cap is-in closed position,
thereby to close said passage.

9

4.In a dispensing package for liquids, and: in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging elements
respectively associated with the cap skirt and the:
container neck for releasably holding.the cap in
closed position, the cap heing cdpable of a re-
ciprocating axial movement with respect to the
container when said inter-engaging elements are
disengaged, means for limiting such movement,
a. pump. barrel extending into the container neck,
said barrel having a controlled inlet port, a pump
plunger operating in said barrel, an operating
connection between the cap and said pump
plunger, whereby the cap, upon disengagement of
said inter-engaging elements, becomes a. pump-

actuating element, the cap and plunger having a-

discharge passage, said passage having a valve
seat, a plug valve for engagement with said valve
seat when the cap is in closed position, thereby to
close said. passage; and a movable check valve
normally closing said passage.

5. In a dispensing package for Iiquids, and
in combination, a container having a neck,
a skirted cap associated therewith, inter-en-
gaging screw  threads on. the container neck
and the cap skirt respectively, the cap being. ca-
pable of a reciprocating axial movement with re-
spect . to the-container neck.when: said threads are
disengaged, means for limiting such movement,.
a pump barrel extending into the container neck,
said barrel having a controlled inlet port, a pump
plunger carried by the cap and operating in said
barrel, whereby the cap, upon disengagement
of said threads, becomes a pump-actuating. ele-
ment, the cap and plunger having a discharge
passage, said passage having a tapered valve seat,
and a conical plug valve for engagement with
said valve seat when the cap is screwed down on
the container neck, thereby to close said passage.

6. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging elements
associated with the container neck and the cap
skirt respectively, the cap being capable of a re-
ciprocating axial movement with respect to the
container neck when said inter-engaging ele-
ments are disengaged, means for limiting such
movement, a pump barrel: extending into the
container neck, said barrel having a controlled
inlet port, a pump plunger carried by the cap and
operating in said barrel, whereby the cap, upon
disengagement. of said inter-engaging elements,
becomes a pump-actuating element, the-cap and:
plunger having a- discharge-passage including a
vertical bore in said plunger, the lower mouth
of said bore being tapered to form a valve seat,
and a conical plug valve for engagement with
said valve seat when the cap is in closed position,
thereby to close said passage.

7. In a dispensing package for liquids, and in
combination, a container having a neck; a skirted
cap. associated .therewith, inter-engaging screw
threads. on the container neck and the cap. skirt
respectively, the cap being capable of a recipro-
cating axial movement with respect to the con-
tainer neck when said threads are disengaged,
means for limiting such movement, a pump barrel
extending into the container- neck, said barrel
having a controlled inlet port, a pump plunger
carried by the cap and operating in said barrel,
whereby the cap, upon disengagement of: said
threads, becomes a pump-actuating: element, the
cap and plunger having a discharge: passage in-
cluding a vertical bore in said plunger, the lower
mouth of said bore being tapered to form a valve
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seat, the bottom of said barrel being dished up-
wardly to form a conical plug valve for engage-~
ment with said valve seat when the cap is
screwed down on the container neck, thereby to
close said passage.

8. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments associated with the container neck and
the cap skirt respectively, the cap being capable
of a reciprocating axial movement with respect
to the container neck when said inter-engaging
elements are disengaged, means for limiting such
movement, a pump barrel extending into the con-
tainer neck, said barrel having a controlled inlet
port, & pump plunger carried by the cap and op-
erating in said barrel, whereby the cap, upon dis-
engagement of said inter-engaging elements, be-
comes a pump-actuating element, the cap and
plunger having a discharze passage including a
tapered opening in the top of the cap constitut-
ing a valve seat, and a conical plug valve for en-
gagement . with said valve seat when the cap is in
closed position, thereby to close said passage.

9. In g dispensing package for liquids, and in
combination, a. container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments associated with the container neck and
the cap skirt respectively, the cap being capable
of a reciprocating axial movement with respect to
the container neck when said inter-engaging ele-
ments are disengaged, means for limiting such
movement, a pump barrel extending into the
centainer neck, said barrel having a controlled
inlet port, a pump plunger operating in said
barrel, an operating connection between said
plunger and the cap whereby the plunger is re-
ciprocated upon axial reciprocation of the cap,
the cap and plunger having a discharge passage,
and means for closing said passage when the cap
is in closed position and for shutting off the same
during at least the first part of the opening
movement of the cap.

10. In a dispensing package for liquids, and in
combination, a container having a neck, a skirt-
ed cap asscciated therewith, inter-engaging ele-
ments associated with the container neck and
the cap skirt respectively, the cap being capable
of a reciprocating axial movement with respect to
the container neck when said inter-engaging ele-
ments are disengaged, a pump barrel extending
into the container neck and having a controlled
inlet port, a pump plunger operating in said bar-
rel, an operative connecticn between said plung-
er and the cap whereby the plunger is reciprocat-
ed upon axial reciprccation of the cap, the cap
and plunger having a discharge passage, said
passage having a tapered valve seat, a movable
conical plug valve for engagement with said valve
seat when the cap is moved down to closed posi-
tion, thereby to close said passage, a spring tend-
ing to move the cap away from the container to
open position upon disengagement of said inter-
engaging elements, means for limiting suca
movement, a spring tending to hold said plug
valve to its seat as the cap moves to open position,
and means for checking such following move-
ment of the plug valve before the cap-plunger
unit reaches the end of said opening movement,
whereby the discharge passage remains closed
during the first part of the opening movement of
the cap-plunger unit and thereafter the valve
seat moves away from said plug valve.

11. In a dispensing package for liquids, and
in combination, a container having a neck, a

2,117,206

skirted cap associated therewith, inter-engag-
ing elements associated with the container neck
and the cap skirt respectively, the cap heing
capable of a reciprocating axial movement with
respect to the container neck when said inter-
engaging elements are disengaged, a pump barrel
extending into the container neck and having a
controlled inlet port, a pump plunger operating
in said barrel, an operative connection between
said plunger and the cap whereby the plunger
is reciprocated upon axial reciprocation of the
cap, the cap and plunger having a discharge
passage, said passage having a tapered valve seat,
a movable conical plug valve for engagement with
saild valve seat when the cap is moved down 10
closed position, thereby to close said passage,
a spring tending to move the cap away from the
container to open position upon disengagement
of said inter-engaging elements, means for lim-
iting such movement, a spring tending to hold
said plug valve to its seat as the cap moves to
open position, means for checking such following
movement of the plug valve before the cap-
plunger unit reaches the end of said opening
movement, whereby the discharge passage re-
mains closed during the first part of the open-
ing movement of the cap-plunger unit and there-
after the valve seat moves away from said plug
valve and means for limiting the movement of
said plug valve in the opposite direction, where-
by the plug is relatively stationary when the cap
is moved down to closed position.

12. In a dispensing package for liquids, and
in combination, a container having a neck, a
skirted cap associated therewith, inter-engag-
ing elements associated with the container neck
and -the cap skirt respectively, the cap being
capable of a reciprocating axial movement with
respect to the confainer neck when said inter-
engaging elements are disengaged, a pump bar-
rel extending into the container neck and hav-
ing an extension of smaller diameter, the an-
nulus connecting the main barrel and said ex-
tension having an inlet port, a control valve
therefor, a pump plunger carried by the cap and
operating in said barrel, the cap and plunger
having a discharge passage, said passage having a
tapered valve seat, a movable unit comprising (a)
a. plug valve for engaging said valve seat when
the cap is moved down to ciosed position, thereby
to close said passage, and (b) a sleeve slidable in
said barrel extension, said sleeve engaging the
bottom of the extension in closed position of the
cap, a spring tending to move the cap to open
position upon disengagement of said inter-en-
gaging elements, means for limiting such move-
ment, a spring tending to move said movable
unit to hold said plug valve to its seat as the
cap moves to open position, and means for check-
ing such following movement of said unit be-
fore the cap reaches open pesition, whereby the
discharge passage remains closed during the first
part of the opening movement of the cap and
thereafter the valve seat moves away from said
plug valve. .

13. In a dispensing package for liguids, and
in combination, a container having a neck, a
skirted cap associated therewith, inter-engag-
ing elements associated with the container neck
and the cap skirt respectively, the cap being
capable of a reciprocating axial movement with
respect to the container neck when said inter-
engaging elements are disengaged, means for
limiting such movement, a pump barrel extend-
ing into the container neck, said barrel having
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16. In a. dispensing package for'liquids, and:
in' combination, a container having a neck and: a:

an inlet port, a valve for controlling said inlet
port, a pump plunger carried by the cap and
operating. in said barrel, whereby the cap, upon
disengagement of said inter-engaging elements,
becomes a pump-actuating element, the cap and
plunger having a. discharge passage, means for
closing said -passage when the cap is moved
down to clesed position, the barrel having a by-
pass port communicating with the interior of
the container, a valve for said port, and means
whereby said valve takes port-closing position
during the latter part of the movement of the
cap to open position and port-opening position
during the latter part of the movement of the
cap to closed position.

14, In a dispensing package for liguids, and
in combination, a container having a neck, a
skirted cap associated therewith, inter-engag-
ing elements associated with the container neck
anhd the cap skirt respectively, the cap being
capable of a reciprocating axiz]l movement with
respect to the container neck when said inter-
engaging elements are disengaged, a pump barrel
extending intc the container neck and having
an extension of smaller diameter; the annulus
connecting the main barrel and said extensicn
having: an inlet port, a control valve therefor; a
pump plunger carried by the cap and operating
in said barrel, the cap and plunger having s dis-
charge passage, said passage having a tapered
valve seat, a movable valve unit comprising ()
a plug valve for engaging said valve ‘seat when
the cap is moved down to closed position, thereby
to close said passage, and (b) a sleeve slidable in
said barrel extension, said sleeve engaging the
bottom of the extension in closed position of the

cap, a spring tending to move the cap to open

position upon disengagement of said inter-en-
gaging elements, means. for limiting such move-
ment, a spring tending to move said movable
valve unit to hold said plug valve to its seat- as
the cap moves to open position, and means for
checking such following movement of said valve
unit - before the cap- reaches open  position,
whereby the discharge passage remains . closed
during the first part of the opening movement of
the cap and thersafter the valve seat moves
away from said plug valve, the barrei extension
having a by-pass port so located that the sleeve
of said movable valve unit, functioning as a
shutter, closes said port when the valve unit
is advanced by its spring and opens the same
when the valve unit is moved back by the cap-
plunger tnit.

15. In a‘dispensing package for liquids, and
in combination, a container having a neck and
a shouldered locking ring, a skirted cap asso-
ciated therewith, interengaging threads on the

cap skirt and container neck respectively, said

cap being capable of a reciprocating axial move-
ment with respect to the container neck when
said threads are disengaged, an attachment unit
carried by the container and comprising (a)
a clamp ring having a V-shaped bend taking
under the shoulder of said locking ring, (b) a
clamp ring taking over the lip of the container,
and (¢) a pump barrel suspended in the con-
tainer, said barrel having a controlled inlet port,
a pump plunger cperating in said barrel, an op-
erating connection between said. plunger - and
the cap whereby the plunger is reciprocated upon
axial reciprocation of the cap, the cap:and plung-
er having a . discharge passage, and means for
closing said passage when the cap is screwed
down to closed position.
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shouldered locking ring, a sKkirted cap associated
therewith, inter-engaging threads on' the cap
skirt’ and container neck respectively; said cap
being capable of a reciprocating axial movement
with respect o the container neck when said
threads are disengaged, an attachment unit car-
ried by the container and comprising. (@) means
for securing said attachment unit to said lock-
ing ring, (b) a stop flange and (¢) a pump bar-
rel suspended in the container neck, said barrel

having an inlet port, a pump plunger operating:

in said barrel;, an operating connection between
said plunger and the cap whereby the plunger
is reciprocated upon axial reciprocation of the
cap, the cap and plunger having a discharge pas~
sage, a stop shoulder on the cap skirt for en-
gagement with said flange to limit axial move-
ment  of the cap, and means for closing  said

discharge passage when the cap is screwed down

to closed position.
17. In a dispensing package for liquids, and
in combination, a container having a neck and

a shouldered locking ring thereon, a skirted ¢

cap associated therewith, inter-engaging threads
on the container neck and cap skirt respectively,
the cap being capable of axial reciprocation with
respect to the container neck when said threads
are disengaged, an atttachment unit comprising
(@) a clamp ring having a V-shaped bend tak-
ing under the shoulder of said locking ring, (b)

a clamp flange taking over the lip of the con-~

tainer, (¢) a stop flange formed as an extension

of one leg of said V, (d) a supporting flange-

and (e) a pump barrel connected to said sup-
porting flange and suspended thereby in the
container, said barrel having a controlled inlet
port, a spring confined between said attach-
ment unit and the cap tending to move the cap
to open position, a stop shoulder on the cap skirt
above the thread for engagement with said stop
flange to limit such movement, a pump plunger
connected to the cap and operating in said bar-
rel, the plunger and cap having a discharge pas-
sage, said passage having a tapered valve seat,
and a conical plug valve, carried by said' barrel,
for engagement with said valve seat when the
cap is screwed down to closed position, thereby
to close said passage.

18. In a dispensing package for liquids, and in
combination, a container having a neck and a
shouldered  locking ring thereon, a skirted cap
associated therewith, inter-engaging threads on

the container neck and cap skirt respectively, the:

cap being capable of axial reciprocation with
respect to the container neck when said threads
are disengaged, an attachment unit comprising
(a) a clamp ring having a V-shaped bend tak-
ing under the shoulder of said locking ring, (b)
a clamp flange taking over the lip of the con-
tainer, (¢) a stop flange formed as an extension
of one leg of said V, (@) a supporting flange, (e)
a gasket compressed between said supporting
flange and the lip of the container, (f) a com-
pressible gasket between said clamp flange and
sald supporting flange and (g) a pump: barrel
connected to said supporting flange and sus-
pended thereby in the container, said barrel hav-
ing ‘a controlled inlet port, a stop shoulder on
the cap skirt for engagement with said stop
flange to limit axial movement of the cap, a
pump plunger connected to the cap and operat-

ing in said barrel, the plunger and cap having a.

discharge passage, means for closing said passage
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and means for compressing said compressible
gasket when the cap is screwed down fo closed
position.

19. In a dispensing package for ligquids, and
in combination, a container having a neck and
a shouldered locking ring thereon, a skirted cap
associated therewith, inter-engaging threads on
the container neck and cap skirt respectively, the
cap being capable of axial reciprecation with re-
spect to the container neck when said threads
are disengaged, an attachment unit comprising
(@) means for securing the unit to said locking
ring, (b) a supporting flange, (¢) a gasket com-
pressed between said supporting flange and the
lip of the container, (d) a compressible gasket
above said supporting flange and (e) a pump bar-
rel connected to said supporting flange and sus-

pended thereby in the container, said barrel hav--

ing a controlled inlet port, a pump rlunger op-
erating in said bazrrel, the inner periphery of said
compressible gasket making wiping contact with
sald plunger, an operating connection between
said plunger and the cap, the plunger and cap
having a discharge passage, and means for clos-
ing said passage and means for compressing said
second-named gasket when the cap is screwed
down to closed position.

20. An assembly unit for attachment to a con-
tainer to form therewith a dispensing package,
coraprising a clamp ring having a ¥v-shaped bend,
a clamp flange, and a stop flange, a supporting
flange, a barrel connected thereto, said barrel
having a controlled inlet port, a skirted cap hav-
ing an internal thread, a stop shouider on the cap
skirt located above the thread and underlying
said stop flange, thereby to limit relative axial
movement of the cap, a plunger connected to the
cap, said plunger and cap having a discharge pas-
sage, said passage having a tapered valve seat,
and a conical plug valve carried by the barrel for
engagement with said valve seat.

21. In a package for liquids and the like, and
in combination, a container having a neck, a
skirted cap associated therewith and relatively
movable thereto, a substantially circular metallic
stop element carried by the container neck, and
a stop shoulder on the inner wall of the cap skirt,
the inner periphery of said shoulder defining an
oval, the minor axis of said oval being less than
the outer diameter of said stop element, whereby,
upon assembly, said shoulder underlies part of
the stop element to engage the same and limit
relative movement of the cap, the major axis of
said oval being slightly greater than said diam-
eter, whereby said stop element can be distorted
to oval shape and pass said shoulder during as-
sembly of the cap with respect to the stop element.

22. In a package for liquids and the like, and
in combinaton, a container having a neck, a
skirted cap associated therewith and relatively
movable thereto, a substantially circular metallic
stop element carried by the container neck, and
a stop shouider on the inner wali of the cap skirt
comprising a plurality of crescent shaped seg-
ments, the inner periphery of the shoulder formed
by said segments defining an oval, the minor axis
of said oval being less than the outer diameter of
said stop element, whereby, upcen assembly, said
shoulder underlies part of the stop element to
engage the same and lmit relative movement of
the cap, the major axis of said oval being slightly
greater than said diameter, whereby said stop
element can be distorted tc oval shape and pass
said shoulder during assembly of the cap with
respect to the stop element.
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23. In a package for liquids and the like, and
in combination, a container having a neck and
a shouldered locking ring thereon, a skirted cap
asscciated therewith and relatively movable
thereto, an attachment on the container neck
comprising a metallic clamp ring having a V-
shaped bend taking under the shoulder of said
locking ring, the lower leg of the V being ex-
tended to form an outwardly and downwardly
extending stop flange, said flange being substan-
tially circular, and a stop shoulder on the inner
wall of the cap skirt, the inner periphery of said
shoulder defining an oval, the minor axis of said
oval being less than the diameter of the edge of
said stop flange, whereby, upon assembly, said
shouider underliegs part of the flange to engage
the same and limit relative mevement of the cap,
the major axis of said oval being slightly greater
than said diameter, whereby said flange can be
distorted to oval shape and pass said shoulder
during assembly of the cap with respect to the
flange.

24. In combination with a container having a
neck, a shouldered locking ring on said neck, the
outer periphery of said locking ring being an oval,
and a mstallic attachment on the container neck
comprising a clamp ring having a V-shaped bend
for engagement with the shoulder of the locking
ring, said bend bheing substantially circular, the
major axis of said oval being greater than the
inner diameter of said bend, whereby, upon as-
sembly, the bend underlies part of said shoulder,
the minor axis of said oval being less than said
diameter, whereby said bend can be distorted to
oval shape and pass the locking ring during as-
sembly of the attachment with respect to the
container.

25. In a package for liquids and the like, and
in combhination, a container having a neck, a
skirted cap associated therewith, inter-engaging
elements associated respectively with the cap
skirt and container neck for releasably holding
the cap in closed position, a discharge passage
associated with the cap, a tapered valve seat in
said passage, and a tapered plug valve for co-
operating with said valve seat to close said pas-
sage when the cap is in closed position, the taper
of the plug valve being at a greater angle, with
respect to the vertical, than the taper of the valve
seat.

26. In a package for liquids and the like, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments associated respectively with the cap skirt
and container neck for releasably holding the cap
in closed position, a discharge passage associated
with the cap, a tapered valve seat in said pas-
sage, and a tapered plug valve for co-operating
with said valve seat to close said passage when
the cap is in closed positicn, said valve seat and
valve having a different degree of taper, and
means for effecting a seal between the cap and
container comprising a compressible gasket be-
tween the lip of the container and the cap and
a part for engaging said gasket to compress the
same when the cap is moved to closed position.

27. In a package for liquids and the like, a con-
tainer having a neck, a skirted cap asscciated
therewith, inter-engaging screw threads on the
container neck and cap skirt respectively, a dis-
charge passage associated with the cap, and
means for simultanecusly efiecting a closing of
said passage and g seal between the cap and con-
tainer when the cap is screwed down to closed
position, said means comprising (@) a tapered
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plug valve for engagement with a tapered valve
seat formed in said discharge passage, said valve
and valve seat having a different degree of taper,
and (b) a compressible gasket above the lip of
the container and a part for engaging said gasket
to. compress the same prior to the engagement of
any mutually rigid parts.

28. In combination with a confainer having a
neck, a skirted cap movable relatively thereto,
the top of the cap having a tapered  discharge
port constituting a valve seat, a conical plug
valve supported by the container for engaging
said valve seat when the cap is moved to closed
position, a compressible gasket between the cap
and the lip-of the container neck, the cap having
a part Tor engaging said gasket to compress the
same when the cap is moved to closed position.

29. In a dispensing package for liguids, and
in - combination, a container having a neck, a
skirted cap associated therewith, inter-engaging
elements respectively associated with the cap skirt
and the container neck for releasably holding the
cap in closed position, said cap being capable of a
reciprocating axial movement with respect to the
container neck when said inter-engaging ele-
ments-are disengaged, a pump barrel extending
into the container neck and having a controlled
inlet port, a pump plunger integral with said
cap and operating in said barrel, a discharge
passage, and means for closing said passage when
the cap is in closed position.

30. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging elements
respectively asscciated with the cap skirt and the
container neck for releasably holding the cap in
closed position, said cap being capable of a re-
ciprocating axial movement with respect to the
container neck when said inter-engaging ele-
ments are disengaged, a pump barrel extending
into the container neck and having a controlled
iniet port, a pump plunger carried by the cap
and operating in said barrel, said plunger having
a bore and a valve chamber communicating with
each other, the cap having a discharge port com-
municating with said chamber, port, chamber
and bore constituting a discharge passage, a
spring-pressed ball check valve in said valve
chamber normally shutting off communication
with said bore, and means other than axd in
addition to said check valve for closing said dis-
charge passage when the cap is in closed. posi-
tion. ’

31. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments respectively associated with the cap skirt
and the container neck for releasably holding the
cap in closed position, said cap being capable of
a reciprocating axial movement with respeci to
the container neck when said inter-engaging ele-
ments are disengaged, a pump barrel extending
into the container neck and having a controlled
inlet port, a pump plunger operating in said
barrel, a supporting element to which the plunger
is secured and which has a slidable relation with
the cap, the cap having a recess constituting a
valve chamber and communicating with a- bore
in said plunger, the cap having a discharge port
communicating with said chamber, port, chamber
and bore constituting a discharge passage, a valve
elements in said chamber having a portion for
engaging the upper end of the plunger to close
said bore and a portion for closing said port when
the cap is in closed position, a spring in said
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chamber for normelly holding said valve unit to
its bore-closing duty, and a shoulder on the cap
underlying a portion of said supporting element
and arranged to engage the latter during the
latter part of the movement of the cap to open
position and cause the plunger unit to move with
the cap.

32. In g dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging elements
respectively associated with the cap skirt and the
container neck for releasably holding the cap in
closed position, said cap being capable of a re-
ciprocating axial movement with respect to the
container neck when said inter-engaging elements
are disengaged, a pump barrel extending into the
container neck and -having a controlled inlet port,
a pun:p plunger sperating in said barrel and rela~
tively movable with respect to the cap, the cap
and plunger having a discharge passage, an inter-
vening spring between the cap and said plunger,
means for causing the plunger to move with the
cap, on opening movement of the cap, after a
partial ‘cap movement, said spring tending to
cause the plunger to move with the cap when.the
cap is moved toward closed position, means for
checking such movement of the plunger prior to
the end of such closing movement of the cap,
and means for closing the discharge passage when
the cap is in closed position.

33. In a dispensing package for liquids, and in
combination, a container having a neck, a shoul-
dered locking ring on said neck, an attachment
unit comprising a part for taking under said
locking ring to secure the attachment to the con-
tainer and a pump barrel suspended in the con-
tainer neck, said barrel having a controlled inlet
port, o skirted cap movable relatively to said con-
tainer neck, a pump plunger carried by said cap
and operating in said barrel, the cap and plunger
having a discharge passage, and means for clos-
ing said passage in one position of the cap.

34. In a dispensing package for liquids, and
in combination, a container having a neck, a
skirted cap associated therewith, inter-engaging
elements respectively associated with the cap
skirt and the container neck for releasably hold-
ing the cap in closed position, said cap being
capable of a reciprocating axial movement with
respect to the container neck when said inter-
engaging elements are disengaged, means for
limiting such movement, g barrel extending into
the container neck and having a controlled inlet
port, a plunger operating in said barrel, an oper-
ating connection between said plunger and the
cap, whereby the plunger is reciprocated upon
axial reciprocation of the cap, said cap and
plunger having a discharge passage for the ex-
pulsion  of the liquid including a bore through
said plunger, the lower end of said bore being
fashioned to form a valve seat, and a plug valve
in the lower end of said barrel for engaging said
valve seat to close said passage when the cap is
closed.

35 In a dispensing package for liquids, and
in combination, a container having a neck, a
gkirted cap associated therewith, inter-engaging
elements respectively associated with the cap
skirt and the container neck for releasably hold-
ing the cap in closed position, said cap being
capable of a reciprocating axial movement with
respect to the container neck when said inter-
engaging elements are disengaged, means for
limiting such movement, a barrel extending into
the container neck and having a controlled inlet
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port, a plunger operating in said barrel, an oper-
ating connection between said plunger and the
cap, whereby the plunger is reciprocated upon
axial reciprocation of the cap, said cap and
plunger having a discharge passage for the ex-
pulsion of the liquid including a bore through
said plunger, the lower end of said bore being
fashioned to form a valve seat, a plug valve in
the lower end of said barrel for engaging said
valve seat to close said passage when the cap is
clesed, and said plug valve being relatively mov-
able in said barrel.

36. In a dispensing package for liguids, and
in combination, a container, a cap capable of a
reciprocating movement with respect thereto, a
pump barrel supported in the container, a pump
plunger operating in said barrel, an operating
connection between said plunger and said cap,
whereby the plunger is operated upon reciproca-
tion of the cap, said cap and plunger having a
discharge passage, a valve seat in said passage,
and a plug valve for engaging said valve seat to
close said passage when the cap is in closed
position.

37. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments associated with the container neck and
the cap skirt respectively, the cap being capable of
a reciprocating axial movement with respect to
the container neck when said inter-engaging ele-
ments are disengaged, a pump barrel extending
into the container neck and having a controlled
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inlet port, a pump plunger operating in said bar-
rel, an operative connection between said plunger
and the cap whereby the plunger is reciprocated
upon axial reciprccation of the cap, the cap and
plunger having a discharge passage, said passage
having a valve seat, and a movable conical plug
valve for engagement with said valve seat when
the cap is moved down to closed position, there-
by to close said passage.

38. In a dispensing package for liquids, and in
combination, a container having a neck, a skirted
cap associated therewith, inter-engaging ele-
ments associated with the container neck and the
cap skirt respectively, the cap being capable of
a reciprocating axial movement with respect to
the container neck when said inter-engaging ele=
ments are disengaged, a pump harrel extending
into the container neck and having a controlled
inlet port, a pump plunger operating in said
barrel, an operative connection between said
plunger and the cap whereby the plunger is re-
ciprocated upon axial reciprocation of the cap,
the cap and plunger having a discharge pas-
sage, said passage having a valve seat, a movable

conical plug valve for engagement with said 2

valve seat when the cap is moved down to closed
position, thereby to close said passage, and means
for limiting the movement of said movable plug
valve, the range of movement of such valve be-
ing less than the range of reciprocating move-
ment of said plunger.

BRENT F. CAHOON.
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