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In the d1spens1ng of liquids, in many cases it
is of importance that the amount discharged
should not be- subject to wide variations contin-
gent upon the manner in which the device hap-
pens to be operated. Thus, for instance in. dis-
charging flavoring extracts in bakery usage, etc.,
a dependably uniform discharge-amount is im-
portant. And, in accordance with the present
invention desired uniformity and -controlled
amount of discharge may be had notwithstand-
ing a variation in"conditions of usage.

- To the accomplishment of the foregoing and
related ends, the invention, then, comprises the
features hereinafter -fully described, and partic-
ularly pointed out in the claims, the following de-
scription and the annexed drawing setting forth
in detail certain illustrative embodiments of the
invention, these being indicative however, of but
a few of the various ways in which the principle
of the invention may be employed.

In-said annexed: drawing:

Fig. 1 is a part elevational, part vertlcal sec— .
_tion view showing an embodiment of the inven-

tion; and Figs. 2-7 inclusive illustrate slight
modifications.

The construction involves relatively movable
biston and chamber -elements, and valve port
means for control of displaced air.
1 there is shown a piston element 2 associated
with and secured to a stopper 3 for engaging a
container of liquid, such as for instance a bottle
or jug or the like of flavering extract, syrup,
beverages, etc. Reciprocable upon the station-
ary piston is ‘a hollow displacement element or
chamber in the form of a cylinder 4, this being
shown in depressed position in Fig. 1. Extend-
ing up from the liguid in the container is a con-
duit or tube 5 whose upper end strikes and un-
seats an air valve 6 when the cylinder 4 is de-
pressed thus permitting . air in chamber {5 to
escape. The air valve 8 may have resilient
means, as a spring 1, for normally urging the
valve downwardly against its valve seat 8, such
that normally when the cylinder 4 is not de-
pressed, the valve 6 closes off the opening within
the valve seat. Conveniently, the valve may be
mounted in a separable cap {0 carried on the
upper part of the cylinder and being in effect a
cage having openings 1i- to the atmosphere.

Within the chamber is a constant level overflow -

sleeve 12, this projecting up to a predetermined
extent in accordance with the size of the liguid
charge that is to be handled in each operation
of the displacement cylinder, the sleeve receiv~
ing in turn a further mating or internal sleeve

And, in Fig.

(CL. 221—147)

13 which is of smaller chameter through such
portion of its length as extends from the top
of the overflow sleeve down to the outlet opening )
{4 for the discharge when the cylinder is in de-
pressed position, as in Rig. 1.
below such opening {4 however fits against the
sleeve 12 as a valve, and as readily seen such
lower portion D of the internal sleeve {3 closes
off the discharge outlet port 14 as the cylinder

is raised, and continues to maintain it closed 10
throughout all of the upper range of excursion -
of movement of the cylinder, the portion Dof the
sleeve also closing off the upper overflow cham-
ber B when in raised position, but brogressively

. providing a chamber B increasing in volume be~ 15

tween the overflow edge 2 and the narrowed '
portion of the valve sleeve 8 as the latter de-
scends, and thereby permitting a surplus of
liguid in the displacement chamber A to overflow

into chamber B and ultimately proceed down 20'

into the space (5 between the sleeve D and tube
5 and escape through a small opening 6 in the
latter back to the liguid in the container. A
small air-vent passage 17 is provided through the
stopper element 3, such element being of any de- g5

‘sired or convenient form, in view of the kind of.

liquid containers to be dealt with.. A spring
mieans of form as desired is arranged to normally

‘urge the cylinder 4 into its uppermost or ex-

tended position, and such may be for instance a gg
coil spring 28 between a shoulder 2{ on the pis-

 ton element and a shoulder 22 on the displace-
ment or cylinder -element.

The operator then
needs only to apply a downward pressing motion
upon the cap for its operation as desired. The 35
moving joint between the element & and the tu-
bular extension 23 of the stationary element is
particularly. advantageously provided with  slide
ring packing means 24, I having found that cy-
lindrical rings having a slanting split-cut are of 40
surprising effectiveness as made of synthetié
resin composition, such as “Vinylite” and . the
like, such construction having resiliency insur-
ing continuing slide and fit and being remarkably
frictionless and wear-proof. The device in its 4
other portions may in fact also with advantage

- ‘be made of synthetic resin. composition, or at

least such portions as are contacted by liquid. -

The manner of use of the device will be un-~
derstood - from the - foregoing. Placed upon - a gg
liguid container, for instance a bottle of flavor-
ing, and with the closure portion 3 engaged in
the opening thereof, as a cork or stopper, the
operator presses down on the cap, this being
normally in its extended or elevated position by g

‘The portion D & -
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the action of a spring 28, and the sleeve valve i3
initially being in its uppermost position closing
off the overflow chamber B and the sleeve D
closing discharge outlet port 14, and the air-
valve 6 being closed against its seat, it being well
above the top end of tube 5 at such time. But,
as the cap or hollow displacement cylinder is
pushed downward the sleeve valve D opens up
an annilar space B of increasing depth within
the overflow 12, and since on an “empty” stroke
the device is full of air, when the sleeve valve D
at length clears the port 14 and the upper end
of the tube 5 unseats the valve 6 a volume of air
escapes through openings i1 and port {4; and
when the operator releases pressure to allow the
cap to re-ascend, liquid flows up from the con-
tainer through the tube 5 in sufficient quantity to
more than supply the volume of the space A be-
tween the overflow edge 12 and the bottom of the
chamber, and when the operator then depresses
the cap the surplus liquid overflows into the-
progressively  increasing space B between the
sleeve 12 and the narrowed portion of the sleeve
valve 13 and escapes through the small opening
16 back to.the container, and in due sequence
the port C in sleeve valve 18 mates with the port
{4 and occasions discharge of the measured liquid
through the opening 25 from the chamber into the
chamber B and thence through the port 14 to the
outside discharge nozzle 26.-It will be noted that
the liquid in chamber B can follow two paths
when the port C mates with the port i4. One
of these paths leads through the port {4 and
thence outwardly through the nozzle 26 and due
to the lack of resistance to flow along this path
the major portion of the liquid will pass through
nozzle 26. On the other hand, a very small pro-
portion of liquid can pass from chamber B
through port C, thence downwardly into cham-
ber 15 and back to the tube 5 through the small
opening i6. The amount of liquid following this
path will be extremely small because sleeve 13
has an internal diameter slightly in excess of
the external diameter of tube §.- Obviously then,
very little liquid can flow from port C downward-
ly due to the slight clearance between the parts.
Tyurthermore, the chamber 18 is substantially full
of liquid at all times because of its .relatively
large volume in comparison to the diameter of
the drainage port §6. The liquid in chamber 8
will then offer some resistance to flow of liquid
from chamber B radially inwardly through
port C.

In some cases it is advantageous to mount the
extension spring internally, and as illustrated in
Fig. 2, the spring 28a may be placed between the
piston member 2a and the cylinder member 4a.
Here again, an overflow. sleeve i2a is provided,
and conveniently this may be combined with and
be in fact the upper end of the conduit 5a which
extends through the closure element 3a to the
liquid in the container. Again, the valve mem-
ber having its upper portion {3a of reduced. di-
ameter, controls the outlet port f4a by its en-
larged lower portion, this closing ofi the avenue
to discharge when the cap #a is in its uppermost
position, but opening a discharge passage past
the small diameter portion {2a when the valve
is pushed down such that its lower large-diameter
portion is down in the guideway 28 below the
port {4. A valve port means 8a is provided in
the cap 4, and conveniently this may be simply
operated by the finger or thumb of the operator
in association with the action of depressing the
cap. . - . .

2,214,714

Where valves in the top of the reciprocable
member are undesirable for any reason, the air
control valve may be combined with the outlet
discharge passage, as for instance air valve 6b,
Fig. 3, in discharge passage 28b. Here again, the
stationary piston element 2b has a reciprocable
element 46 in association, the thrust of the spring
26b normally holding it in extended or raised
position, and an overflow sleeve 12b is provided
and within the sleeve the valve 13b may be car-
ried by the member 4b its reduced diameter por-
tion allowing an overflow space B? within sleeve
12b, while the large diameter lower portion of
the valve {3b maintains the port, {4b closed until
ready for discharge. Again, the sleeve valve 13D
reciprocates between the sleeve 12b and the con-
duit 5b which leads down to the liquid in the con-
tainer. An opening 9b allows the overflow sur-
plus liguid to escape back through the conduit
56 to the container, the valve action being pro-
portioned to open in the movement such-as to al-
low drainage of the surplus or overflow liguid
back to the bottle and in turn the final discharge
of the segregated liquid in the chamber A? occurs
when the sleeve valve {30 has been depressed far
enough to uncover both the ports 255 and 14b
to form a continuous passage from the chamber
AZ? past the small diameter of the valve 13b
through to the outlet 260. } . R

The bore of tube 5b is extremely small so as
to prevent excess drainage from the chamber A2
back into the bottle. When the parts are in the
position just mentioned the liquid -will flow
through port 28b, then downwardly through
chamber B? and then outwardly through port
{4p. Some of the liquid in chamber B? will be
diverted through port 8b but at this time the tubeé
Eb is full of liquid which allows drainage of the
contents of chamber A2, It will be apparent that
as the sleeve 13b descends.the chamber B? in-
creases in volume and is rapidly filled with.liquid
which passes through port 8b and fills up the bore
of sleeve 135, This prevents ezcess drainage back
into the bottle. : B

Some simplification of structure may be had.

by providing the element &c, Fig: 4, with a valve
port means 8c to be controlled by the finger or
thumb of the operator in connection  with the
depressing of the cap.  Again, the overflow sleeve
{2¢ is provided, and the sleeve valve therewithin
having a small diameter portion {3c and large
diameter portion (8¢ which closes off the ports
25¢ and {dc, so'as to allow discharge of the segre-

gated liquid in chamber A3 only after the port.C
in the small diametered portion {3c registers with -

port idc thus providing a passageway from the

‘port 28c to {4e. As in the foregoing, the surplus

liquid over the measured charge is allowed to re-
turn to the container by the appropriately timed
valve action. ’

The same means for preventing excess drain- -

age are present in this embodiment as explained
in Figs. 1 and 3. The chamber formed by the
small diameter portion of sleeve {3t increases.in
volume as the sleeve descends, thus constantly
returning liquid to the bottle or container. ‘When
the cap éc is fully depressed liquid readily flows
through port 28¢ and around portion 3¢ and
thence outwardly through port idc. This is the
easiest port of travel because C? is relatively small
compared with port i4c. Furthermore, the tube
leading to the bottle and the bore of the sleeve
valve are substantially full of liquid, thus pre-
venting excess drainage.. -
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Tnstead: 6f external “springs for maintaining
the cap inlipper or - extended position, small di-

‘ameter cdil springs 20d, Fig. 5, may be placed in

bores.in:the cylinder or cap member, two or-three
or such number as desired, being arranged,. pref-
erahly at’ equi-spaced circumferential distances,

-and these react between the cap and ‘stationary

posts 30 extending from the lower:stationary ele-
ment on the closure 38d. Again, the overflow
sleeve {Zd is provided and the control valve hav-
ing its reduced portion. 13d such as'to provide a
passage from the chamber when the. port t4d is
in register:

The- chschafge outlet 26e, Flg 6 Wnele desxred
may be arranged directly in connection with an
-outlet port {fe in the extended sleeve portion 34

of the reciprocable member 4de, port {4e keing un-
covered when the port {3e is in register, at the
depréssed or lower position. Again, ¢constant level
overflow is provided at {2e. "The air valve port
megns may e in the form of valve ﬁe normally
closed by the spring Te, and unseated by the up-
per end of the bondmt Se, iikewise as foregoing.
Or, where preferred, the air valve port means

may be more simply a finger-controlled port 87,

Fig. 7, the general relationship of overflow {2f
and the relatively movable elements 8f and 2f
and the registering ports 13/ and {47 being an-
alogous. In such form, the extension spring 20f
may he housed within the suitably provided por-
tion 32 of the stationary member.

Limiting stop means preventing over-separa-
tion of the relatively movable elements where
not provided by the anchorage of the extension
springs themselves, may be had suitably for in-

stance by a grocve 34, as in Fig. 2, determining:

the length of the excursion of movement, the
pin or screw 85 through the other member into
such groove then permitting the desired range of
movement, but being detachable to allow disas-
sembly when desired. In like manner, the groove
34e, Fig. 6, may have its cooperating pin or screw
38e. The reciprocable member may be arranged
to be ‘held in its lower or discharged position
until released, if desired, as for instance by a
catch pin 38, Fig. 7, normally urged inwardly
by a spring 39, and seating into the recess &8 in
the inner member when the cap is depressed to
its lower or discharged position. It will be un-
derstood that the limiting stop means may be
provided oun 2all of the forms of the dispensing de-
vice.

Trrespective of the presence or absence of the
overflow sleeve {2c¢ as in Fig. 4, a constant level
means may be had in the form of an opening 120
such as to position at an appropriate height with
relation to the amount of liguid for the charge, as
by control of the air port 8c appropriately, the
charge of liquid may be gauged by the overflow
means and the air pressure occasions discharge
of the segregated liquid in the chamber provided
by the stationary element.

Other modes of applying the principle of the

invention may be employed, change being made

as regards the details described, provided the fea-
tures stated in any of the following claims, or
the equivalent of such, be employed.

I therefore particularly point out and distinetly

"claim as my invention:

1. In a device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a cylinder element recip-
rocable thereon, a conduit extending from the
cylinder into the liquid container, an gir valve

in the cylinder to be unseated by the top end-

3

‘of the conduit when the cylinder is depressed, a

conduit overflow sleeve on the piston element to
determiine the amount of liquid- -charge, an in-
ternal sleeve carried by the cylinder reciprocable

‘between ‘said conduit and said overflow sleeve

and having an opening above into the cylinder, a

‘drain-opening below from said sleeve into said

conduit, a passage from the lower part of said
cylinder to a point of liquid discharge outside,
resilient synthetic resin split ring packing means
between said piston element and said cylinder,
and spring means for raising the cylinder.

2. Ina device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a cylinder element recip-
rocable thereon, a conduit extending from the
eylinder-into the liquid container, air port means
in the top of said cylinder, a constant level over-
flow sleeve stationary on the piston element to
determine the amount of liguid-charge, an inter-
nal sleeve carried by the-cylinder reciprocable be-
tween said conduit and said over-flow sleeve and
having an opening above into the cylinder, a
drain-opening below from said sleeve info said
conduit, a passage from the lower part of said
cylinder to a point of liquid discharge outside,
resilient synthetic resin split ring packing means
between said piston element and said cylinder,
and spring means for raising the cylinder.

3. In a device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a displacement element
reciprocable thereon to form a chamber between
such elements on expansion, a conduit extending

- into the chamber between said elements from the

liquid container, air port means in the top of said
displacement element, a constant level overflow
sleeve stationary on the piston element to de-
termine the amount of liquid-charge, an internal
sleeve carried by the displacement element recip-
rocable between said conduit and said overflow
sleeve and having an opening above in the cham-
ber, a drain-opening below from said sleeve to
said conduit, a passage from the lower part of
said displacement element to a point of liquid
discharge outside, and spring means for raising
the displacement element.

4. In a device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a displacement -element
reciprocable thereon, a conduit extending into the
chamber between said elements from the liquid
container, air port means in said displacement
element, a constant level overflow  sleeve sta-
tionary on the piston element, a passage from the
lower part of said displacement element to a
boint of liquid discharge outside, and resilient
means for raising the displacement element.

5. In a device of the character described
adapted to be placed on a container of liquids,
a stationary piston element, a displacement ele-

ment reciprocable thereon, a conduit extending

into the chamber between said elements from
the liquid container, air port means in said dis-
blacement element, a constant level overflow to
determine the amount of liquid-charge, and a
passage from the lower part of said displacement
element to a point of liquid discharge outside.

6. In a device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a displacement element
reciprocable thereon, a conduit extending into
the chamber between said elements from the lig-
uid container, air port means in said displace-
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termine the amount of liquid-charge, and syn-
thetic resin ring packing means between said
stationary element and said displacement ele-
ment.

7. In a device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a displacement element
reciprocable thereon, a conduit extending into
the chamber between said elements from the lig-
uid container, air port means in said displace-
ment element, a constant level overflow to de-
termine the amount of liquid-charge, and limit-
ing stop means for preventing separation of said
displacement element from the stationary ele-
ment.

8. In a device of the character described adapt-
ed to be placed on a container of liquids, a sta-
tionary piston element, a displacement element
reciprocable thereon, a conduit extending into the
chamber between said elements from the liquid
container, air port means in said displacement
element, a constant level overflow to determine
the amount of liquid-charge, and spring-con-
trolled limiting stop means to prevent separation
of the elements. . .

2,814,714

9. Tn a device of the character described adapt-

ed to be placed on a container of liquids, a sta-
tionary piston element, a displacement element
reciprocable thereon, a conduit extending into the
chamber between said elements from the liquid
container, air port means in said displacement

element, a constant level overflow to determine

the amount of liquid-charge, spring means for
raising said displacement element, bores in said
displacement element to receive the same, and
posts on said stationary element engaging the
spring means. )
10. In a device of the character ‘described
adapted to. be placed on a container of liquids,
a stationary piston element, a displacement ele-
ment reciprocable ‘thereon, a conduit extending
into the chamber between said elements from
the lquid container, air port means in said dis-
placement element, a constant level overflow to
determine the amount of liguid-charge, and con-
cealable resilient means normally urging the dis-
placement element into extended position.

LAWRENCE G. BATES.:
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