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1..

This invention relates to valve assemblies and
more. particularly to a valve assembly for dis-
pensing measured quantities of liquid, whether
free-flowing such as liquid soap or more viscous
Such as.oils.

It.is. among the objects of this invention to pro-
vide. a. valve assembly that is neat, compact,
pleasing. in appearance, efficient in operation and
does not readily become out of order, that is
simple and inexpensive to construct, that con-
tains: few parts. and lends ifself easily to quan-
tity production, that will dispense measured
quantities of liquid without waste or leakage and
that may conveniently be disassembled for clean-—-
ing and servicing.

According to the invention the device com-
prises a.casing having g longitudinal bore there-
through with an inlet to a source of liquid and
an outlet. A plunger assembly slidably mov-
able in. said bore. controls - both the inlet and out-
let. The plunger assembly has a nose which
coacts with. the inlet to effect g seal on the inner-
most and. outermost position of the plunger as-

sembly, yet which affords a passageway to. the
source of liquid during the intermediate position *

of the plunger assembly. An outlet control pis-
ton. is also provided, movable with the plunger
~ assembly, a single coil spring normally retaining
sald plunger assembly in inlet and outlet closing
position. An air chamber in the top of said cas-
ing has a port leading into said bore and a- dis-
charge chamber is also provided in said bore de-
fined by the plunger assembly and in. communica-
tion. with said air chamber by way of said bore.

In. the accompanying drawihg in which is ;

shown one of various possible embodiments of the
several features.of the invention,

Fig. 1 isa side view of the device connected to
a.container,,

Fig.. 2 is. a front view. of thed evice on a larger
scale taken along line 2—2.of Fig. 1, | |

Big. 3 1s.a cross sectional view of the device on
a.larger scale taken along line 3—3 of Fig. 2, and

Figs. 4 and 5. .are views similar to Fig. 3 show-
ing the device in different stages of operation.

Referring now to the. drawings, the valve as-
sembly comprises a substantially cylindtical cas-
ing I which.is preferably cast in a unitary piece
from an appropriate mold and has a bore 12

extending longitudinally therethrough. At. the :

front end 13 and the rear end 14 of the. casing
- LI, the bore is enlarged and internally threaded
as:at' 15 and 16, respectively, the enlarged. front
end of the bore forming an.annular shoulder 17

and the enlarged rear end of the bore having an.

L

19

20

30

40.

- 26,
‘at its front end and a reduced portion 28 at its

ably made of resilient. material.

2 . ,
annular flange I8 unitary with the casing, defin~
ing the inlet 19 to. the valve assembly. The top
of the casing II has a depression therein over
which a closure plate 20’ is affixed preferably by
soldering to the casing, to form an air chamber
20 having a port 21 at the rear thereof which
leads into the bore 12, from which latter the ver-
tical discharge outlet 22 extends downward
through the bottom of the casing (1. | |

Slidably movable in hore 12 is. 4 substantially
cylindrical plunger assembly 23 comprising a
plunger rod 24, a valve body 25 and g valve stem
Plunger rod 24 has an actuating head 21

root end 29 forming a shoulder 30. The reduced
portion 28 is’ threaded into and closes the cor-
respondingly threaded end 31 of g bore 32 ex~
tending longitudinally through valve body 25,
the latter having reduced portions 33 and 34 at
each end thereof, respectively, forming shoulders
35-and 36. Mounted on said reduced portions 33
and 34 and defining a. discharge. chamber 37
therebetween are- plunger piston 38 and. outlet
control.piston 39 respectively, of greater diameter
than the diameter of the valve body and. prefer-
Plunger piston
38 is sandwiched between shoulder 35-and shoul-
der 30. and thereby retained securely on reduced
portion. 33 of the valve body. Outlet control
piston 39 is. retained on reduced portion. 34. by
valve stem 26, the latter having at one end a
shoulder 42 against which:is seated a2 metal wash-
er 43 surrounding the externally threaded re-
duced. portion 40. When portion 48.is threaded

. into the correspondingly internally: threaded end

44 of bore 32 of the valve body 25; the piston.39
is sandwiched between washer 43 and shoulder
36. |
Valve body 25 has 4 pair of bores 45 extending
transversely therethrough preferably at right
angles to each other and passing across. bore
32. into. the discharge chamber 371, while. valve

stem 26 has a. longitudinal bore 46 at. one end
extending through reduced portion 40 thereof
5 and-leading into.bore 32, the opposite.end of bore

46 having a pair of bores 41 which. are at right
angles: to. each- other and extend: transversely

~through the. valve: stem across bore. 46 therein.

The function of bores 45 and:41 and bores 32 .and

- 46. is: to. form a channel or passageway for the

liquid as. will. hereinafter be set forth.
Valve:stem 26- has a reduced nose: or pluhger

stem.48. forming a shoulder-49.. The tip.50- of.the

stem: 26. is conical and hag an.annular. groove 51

5 In. juxtaposition thereto. which serves to.control
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the inlet 19 in the manner hereinafter set forth.
The tip 50 and nose 48 of the valve stem, when
inserted in bore {2, extend through apertures in
metal washer 52 and flexible washer 53 and
through the inlet 19 of the casing beyond fiange
I8. As the diameter of the nose 48 of the valve
stem 26 is slichtly greater than the diameter
of the aperture in the flexible washer 53, a tight
seal will result, effectively closing the inlet 189.

The aperture in the metal washer 32 is larger

than the aperture in the flexible washer 33 in
order to prevent undue friction or binding of the
valve stem nose as it is pushed therethrough.

A coil spring 54 encompassing the valve stem
26 and pressing at one end against metal washer
52 and at its other end against metal washer 43,
serves to retain flexible washer 53 which is co-
axial with metal washer 52, against flange (8
and also normally holds the plunger assembly 23
in valve closing position, with the nose 48 of the
valve stem 26 closing inlet 18 by reason of the
hugging of flexible washer 53 against the re-
duced nose 48 of the valve stem, and outlet con-
trol piston 39 closing outlet 22 in the bottom of
the casing. The space in bore {2 between metal
‘washers 43 and 52 defines a supply chamber 3%
as will hereinafter be described.

A metal washer 56 is seated on shoulder {7 at
the front end of the casing [{ and is retained

thereon by a gland or collar 5T having a threaded o

periphery which coacts with the internal threads
{5. The gland 57 and washer 56 encompass the
plunger rod 24 and washer 56 limits the longi-
tudinal sliding movement of plunger assembly
23 when plunger piston 38 abuts thereagainst
under the urging of coil spring 54, as shown in
Fig. 3.

Assembly and operation

To assemble the device, the plunger assembly <

23 is first put together outside the casing {1 as
follows: Plunger piston 38 is placed over the re-
duced portion 33 of valve body 25 and then the
reduced root end 28 of plunger rod 24, which had
previously been passed through gland 57 and
washer 56, is threaded into threaded end 31 of
bore 32 of the valve body. Shoulders 30 and 35
of the plunger rod 24 and the valve body 23, re-
spectively, thereby firmly clamp the plunger pis-
ton 38 therebetween.
is then placed around reduced portion 24 of the
valve body and the threaded reduced end 40 of
“valve stem 26 with washer 43 thereon, is threaded
into the bore 32 of valve body 25, the shoulder
36 of the valve body and washer 43 which abuts
“against shoulder 42 of the valve stem 26 firmly
clamping piston 39 therebetween. Coil spring
54 is placed around valve stem 26 so that one end
of the spring abuts against washer 43, and the
flexible washer 53 and metal washer 92 are
dropped into bore 12 against flange {8.

The pluncger assembly 23 may now be inserted
“through end 13 of the casing into bore 12 so that
the tip 50 of the valve stem 26 extends beyond
flange {8 and the metal washer 52 abuts against
the other end of the coil spring. Gland 57 is
then threaded into threaded opening [d at the
front 13 of the casing to retain the plunger as-
sembly in the bore 12.

To use the valve assembly, it is threaded at 6
upon a pipe 59 leading from a tank or container
60 of liquid soap which is preferably elevated to
" create a pressure. The valve is so installed that
*air chamber 20 is on top of the assembly, thereby

- preventing the air entrapped in the chamber

Outlet closure piston 39 :

1)

60

65

70

15

4
from escaping. When actuating head 27 is ini-
tially pressed, it will bring annular groove 51 on
nose 48 into alienment with washers 52 and %3
and flanze {8, as shown in Fig. 4 and thus open
inlet 19 and permit the liquid soap which is under
pressure due to the head created by the elevated
container, to enter into the body of the casing.
As the liquid soap is under pressure, it will fill
supply chambier 55 and flow through bores 47
and 46 into bore 32 and through bore 4% in the
valve body to fill the discharge chamber 31, and
also flow into the air chamber 20 partially filling
the latter and compressing the air therein. As
in the position shown in Fig. 4, the outlet 22 is
still sealed by piston 39, the contents of the dis-
charge chamber will not be expelled.
Continued pressure on the actuating head 27
will bring the plunger assembly 23 to the end of
its forward stroke, as shown in Fig. 5, as limited

by the abuiting of shoulder 49 at the root end

of the nose 48 of the valve stem against metal
washer B2. In this position, the nose 48 of the
valve stem will close inlet {8 and the volume of
the supply chamber 55 will be reduced by the

5 movement of piston 39, thus further compressing

the air in the air chamber 20. As the discharge
chamber 21 has been brought into juxtaposition
with outlet 22, the compressed air in the air
chamber 20 which exerts pressure on the con-
tents of the discharge chamber 37 through sup-
ply chamber 55, bores 47, 46, 32 and 45, will force
a quantity of liquid from the discharge chamber
through outlet 22.

The longer the actuating head is depressed the

5 egreater the amount of liquid will be ejected,

limited however to the amount of liquid in the
discharge chamber 37, bores 471, 46, 32 and 45, the
supply chamber 55 and in the air chamber 20,
that can be forced out by the compressed air in
the air chamber 20. As the inlet 19 is sealed by
nose or plunger stem 48 of the valve stem, only
such liquid as is in the body of the casing can
be dispensed and none escapes into pipe 99.
When the actuating head is released, the tensed

- eoil spring 54 will return the plunger assembly

to the position of Fig. 3. As the piston 39 moves
to seal outlet 22, it also enlarges the supply
chamber 55 and a partial vacuum is thereby
created therein which will suck any liquid re-
maining in the discharge chamber 37 and inlet
22 back into the supply chamber 85. As piston
29 passes over outlet 22 it will quickly seal the
latter, thereby preventing any liquid that should
remain in the outlet 22 from leaking. Thus the
annoyance and waste due to dripping between
periods of use is obviated. When annular groove
51 again comes into juxtaposition with washers
52 and 53 and flange 18 and opens inlet 19, the
combined action of the pressure on the liquid
from container 60 and the partial vacuum in the

supply chamber 5% will quickly cause a new supply
of liquid to be forced into the body of the casing,
thus readying the valve for the next use. At the
end of the return movement of the plunger stem,
it again seals the outlet 19,

It is to be noted that even it the valve should
not be used for some time and the liquid socap
therein should harden, it is a relatively simple
matter to remove the entire valve assembly from
the front of the device without the need for access
to the rear of the dispenser or removal even of
the valve casing ({. By simply unscrewing collar
57, the entire plunger assembly 23 may be with-
drawn from bore 12, and as readily restored after
cleaning or repair, | -
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Although' the device: is especially suitable for
dispensing liquid soap; it can also be- used with
juices; syrups, oils or any: other liquids: of like
viscosity where it is desirable to limit the amount
ejected at-each use.

As many changes could be made in the above
construction; and many apparently widely differ-
ent embodiments of this invention could ' he made
without departing from:the scope of the'claims,
it' is intended that all’ matter contained in the
above description: or shown in' the- accompany-
ing - drawings shall’ be interpreted as: illustrative
and not in g limiting sense:

Having thus described my invention: what I
claim as new and desire to secure-by Letters Pat-
ent of the United States is:

1. A valve:assembly for dispensing liguids; smd_

valve -assembly comprising’ a-casing having a Ion-
gitudingl bore-therethrough, said bore having an

inlet to a -source of liquid-and an outlet, a plunger

assembly slidably mounted in said. bar - Imeans
on said plunger assembly to control said mlet" ahd
outlet, a spring normally retaining said plunger
assembly in inlet and outlet closed position, 2
supply chamber in said bore defined hy said

plunger assembly and said inlet, an air chamber

in sald casing having a port leading into said
supply chamber, a discharge chamber in said hore
defined: by said plunger assembly, means: aiTord-
ing communication between said supply cham-
ber and said discharge chamber, said plunger as-
semhbly being constructed and arranged to open
said inlet to enable liquid to flow into said supply
chamber and said discharge chamber and to com-
press the air in said air chamber while stiil re-
taining said outlet in closed position, and to close
‘said inlet, open said outlet and provide access
thereto frem said discharge chambetr, whereby
the compressed air in said air chamber may foreci-
bly eject the contents of said.discharge chamber
from said outlet. |

2. A valve assembly for dispensing liguids, said
valve gssembly comprising a substantially cylin-
drical easing having a bore extending longitudi-
nally therethrough with an.outlet.therefrom, an
air chamber in said casing having a port leading
into said bore, means in said bore near the rear
end of said casing defining an inlet thereto, a
cland removably affixed.in said bore at the: front
end of sgid casing, a plunger assembly slidably
mounted in said bore and extending through said
gland and beyond said inlet and. retained in said
bore by said gland, means on said plunger assem-
bly near the rear end thereof controlling sald
inlet, means on said plunger assembly neax the
front end thereof controllirig- said outllet,. said
control means being rigidly: connected with. re-
spect to each other, a coil spring in said bore
encompassing’ said plunger  assembly and nor-
mally retaining the latter in inlet and cutlet
closed position, an actuating head on the front
end of said plunger assembly whereby the latter
may he forced into said bore. against the tension
of said spring successively to open said inlet, closs
said inlet and open said outlet.

3..The combination set forthh in claim 2 in
which. the means in said bore defining an inlet
thereto comprises an annular flange unitary with
said bore, a resilient washer seated on said flange,
and a5 rigid washer seated. on said resilient
washer, said spring pressing against: said rigid
washer and retaining the latter and said. resil-
ient washer against said flange.

4. A valve assembly for dispensing liquids; said

“yalve assembly comprising a. s‘ubstantiallm cylin-
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6
drical casing: having a:bore extending: longitudi-
nally: therethrough: with: an: outlet therefrom,
means-in:said:bore near: the rear end of:said cas-

‘ing defining . an’inlet. thereto;, an: air chiamber: in

said: casing: having a:port: leadmg into said bore;
a. gland: removably affixed. in' said: bore: at: the
tront end of said easing; a substantially-cylindri-
cal-plunger'assemblyslidably mountedin said-bore
and:retained: therein hy- said:gland;. said: plunger
assembly comprising a- valve: stem: extending
throuzh.and. beyond: said inlet, having: a:periph-
eral groove: therein' and.controlling: said: inlet,. a
valve  body: rigidly connected: thereto and. a
plunger rod:connected to.said valve body and ex-
tending through: said gland; mean. A said. valve
bady- to: contrel.said. outlet;, a: coil spring in: said
Lore: encompassmgp,sald..Valye_ stem. and normally
retaining: the-latter in inlet. closed: position. with

sald: peripheral groove:spaced from said:inlet:and

the means. on: said: valve. body: in. outlet: closed
position; an actuating. head on:the: front:end of
said plunger rod. whereby said plunger assembly
may be forced into said bore against.the tension
of said spring successively to-open said inlet. com-
press the air in said air chamber,. close. said inlet
and open said outlet, whereby the compressed: air
in. said- air .chamber can force. the. liquid. in the

‘bore-through- the outlet..

.- A-valve. assembly: for d1Spensmg l1qu1ds. said

valve assembly compmslng a- casing having. a

longitudinal bore therethrough of. enlarged
diameter with an. outlet- therefrom. and. threaded
at both- ends of the bore. forming. a. shoulder at
the front end thereof, an annular. flange-in said
bore: unitary with said. casing at the. rear: end
of sald bore and. defining an. inlet: thereto, a
plunger assembly slidably mounted: in said hore,
said plunger assembly comprising a.valve stem
having a. peripheral. groove therein, a. resilient
washer seated on. said- flange and. snugly encom-

passing. said- valve. stem, a.valve body connect-

ed- to said valve stem at one.end thereof, a.pis-
ton affixed- to each end- of said. valve body- and
defining a discharge chamber therebetween, a
supply chamber in said-bore between:said resilient
washer and- one- of said- pistons: means. afford-
ing communication between: said: discharge
and. sald:- supply chamber, an- air
chamber in: caid casing having a. port lead-
ing into said. supply. chamber, a spring. en-
compassing  said. valve stem. and normally re-
taining the: latter in inlet closing position: and
retaining said: last named: piston: in outlet. clos-
ing position, & plunger rod:. connected to: the.

free end of said valve body and. extending from
- sald casing, a washer encompassing said. plung-

€r. rod: and. seaved on:said shoulder, an external-
Iy-threaded gland eng ompassing. said plunger: rod
and coacting with: the. threaded: front. end. of
said bore' to retain said. washer on: said- seat,
thereby to retain: said plunger assembly in- said
bore,.-said: last named piston: and. saig annular

- groove: heing so spaced from each- other with

respect to-the inlet and outlet that inward: move-
ment of -said plunger rod- will: first: bring said
annular groove:-in. Juxtaposition to: said:- annular

flange  and said. resilient. washer to: open: said

inlet while still retaining said piston: over said
outlet, thereby filling the supply chamber and
discharge chamber and compressing the air in
said air chamber, continued. movement. of sgid
plunger rod: again. closing said inlet. and- - mov-
ing said piston away from said. outlet,. the com-
pressed air in said air chamber thereuporn: eject-
ing: the contents of said discharge: chamber.,.
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8. A valve assembly for dispensing liquids,
said valve assembly comprising a substantially
cylindrical casing having a bore extending lon-
gitudinally therethrough with an outlet there-
from, an air chamber in said casing having a
part leading into said bore, an inlet In sald
casing near the rear end thereof, a gland re-
movably affixed in said bore at the front end of
said casing, a plunger assembly slidably movable
in said bore, extending through said gland and
retained in said bore by said gland, a plunger
stem on said plunger assembly near the rear end
thereof and extending through said inlet to con-
trol the latter, means on said plunger assembly
near the front end thereof controlling said out-
let, a coil spring in said bore encompassing sald
plunger assembly and normally retaining the
latter in inlet and outlet closed position, an ac-
tuating head on the front end of said plunger
assembly whereby the latter may be forced into
sald bore against the tension of said spring suc-
cessively to open said inlet, close said inlef, and
open said outlet.

7 A valve assembly for dispensing liquids,
said valve assembly comprising a casing having
a longitudinal bore thersethrough with an out-
let therefrom, an annular flange in said bore
unitary with said casing at the rear end of said
‘bore and defining an inlet thereto, a plunger
assembly slidably mounted in said bore, said
plunger assembly comprising a valve stem hav-
ing a peripheral groove therein, a resilient wash-
er seated on said flange and snugly encompass-
ine said valve stem, a pair of pistons affixed on
said plunger assembly and defining a discharge
chamber therebetween, a supply chamber In
said bore between said resilient washer and one
of said pistons, means affording communica-
tion between said discharge chamber and said
supply chamber, an air chamber in saild casing
having a port leading into said supply chamber,
a spring encompassing said valve stem and
normally retaining the latter in inlet closing
position and said last named piston in outlet
closing position, means to move said plunger as-
sembly in said bore against the tension of sald
spring, said last named piston and said an-
‘nular groove being so spaced from each other
with respect to the inlet and outlet that inward
movement of said plunger assembly will first
bring said annular groove in juxtaposition to
said annular flange and said resilient washer to
open said inlet while still retaining said last
named piston over said outlet, thereby enabling
said supply chamber and said discharge cham-
- ber to fill and compressing the air in said air
chamber, continued inward movement of said
plunger assembly again closing said inlet and
moving said last named piston away Irom said
‘outlet, the compressed air in said air chamber
‘thereupon ejecting the contents of said discharge
chamber from said outlet, said last named pis-
ton upon return movement of said plunger as-
sembly by said spring enlarging said supply
chamber and creating a vacuum therein, there-
by sucking the remaining contents of sald out-
‘let and said discharge chamber back into said
supply chamber.
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8 A valve assembly for dispensing liquids, sald

valve assembly comprising a substantially eyiin-
drical casine having a bore extending longitudi-
nally therethrough with an outlet tnereirom,
-means in said bore near the rear end of said casing
..defining an inlet thereto, said means compris-
ing an annular flange unitary with said bore, a

15

8

resilient washer seated on said flange, an air

chamber in said casing having a port leading
into said bore, a gland removably affixed in sald
bore at the front end of said casing, a substan-
tially cylindrical plunger assembly slidably
mounted in said bore and retained therein by
said gland, said plunger assembly comprising a
valve stem extending through and beyond said
resilient washer and flange and having a pe-
ripheral groove therein, a valve body connected
to said valve stem and a plunger rod connected
to said valve body and extending through said
eland, means on said valve body to control said
outlet, a coil spring in said bore encompassing
said valve stem, positioned between said resilient
washer and the means on said valve body and
normally retaining said valve stem in inlet closed
position with said peripheral groove spaced from
said inlet, and with the means on said valve body
in outlet closed position, an actuating head on
the front end of said plunger rod whereby said
nlunger assembly may be forced into said bore
azainst the tension of said spring to successively
hring said peripheral groove on said valve stem
into alignment with said resilient washer, to
open said inlet and compress the air in said air
chamber, and thereupon to close said inlet and
oven said outlet whereby the compressed air in
said air chamber may eject the liquid in the bore
through said outlet.

9. A valve assembly for dispensing liquids, said
valve assembly comprising a substantially tubu-
lar casing having a bore extending longitudinally
therethrough with an outlet therefrom, means
in said bore near the rear end of said casing de-
fining an inlet thereto, an air chamber in said cas-
ing having a port leading into said bore, a gland
removably affixed in said bore at the front end of
said casing, a substantially cylindrical piunger as-
sembly slidably mounted in said bore and re-
tained therein by said gland, said plunger assem-
bly comprising a valve stem extending beyond
said inlet and controlling the latter, said valve
stem having a peripheral groove therein, a vaive
body connected to said valve stem and a plunger
rod connected to said valve body and extending
through said gland, said valve boay having re-
duced portions at each end thereof, an outlet
control piston afiixed on one of said reduced por-
tions, a plunger piston affixed on the other of
said reduced portions, said pistons being of
ereater diameter than said valve body and defin-
ing a discharge chamber therebetween, means
affording comimunication between sald air cham-

er and said discharge chamber, a coil spring in
gaid bore encompassing said valve stem and nor-
maily retaining the latter in inlet closed posi-
tion with said peripheral groove spaced from
said inlet, and said outlet control piston in outlet
cicsed position with said piston positioned over
said outlet, an actuating head on the iront end
of said plunger rod whereby said plunger assem-
bly mayv be forced into said bore against the ten-
sion of said spring successively to bring said pe-
richeral groove into alignment with said inlet
to open the latter and compress the air in said
air chamber, to move said peripheral groove away
from said inlet to close the latter and to move
said outlet control piston away from said outlet
to open the latter thereby enabling the com-
pressed air in said air chamber to eject the con-
i:ents of said discharge chamber from said cut-
et.

10. A valve assembly for dispensing liquids,
said valve assembly comprising a substantiallv
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cylindrical casing having a bore extending lon-

gitudinally therethrough with an outlet there-
from, an air chamber in said casing having a
port leading into said bore, an inlet in said cas-~
ing near the rear end thereof, said inlet com-
prising an annular flange unitary with said bore,
a resilient washer seated on said fiange, a gland
removably affized in said bore at the front end
of said casing, a plunger assembly slidably
mounted in said bore extending through said
gland and retained in said bore by said gland,
a plunger stem on said plunger assembly near
the rear end thereof, having a peripheral groove
therein and extending through said inlet to con-
trol the latter, means on said plunger assembly
near the front end thereof movable over said

outiet to control the latter, a coil spring in said
bore encompassing said plunger assembly and '

Gt

normally retaining the latter in inlet and outlet

closed position with said peripheral groove gg

spaced from said inlet and said means on said
plunger assembly positioned over said outlet,

10

and retaining said resilient washer against said
flange, an actuating head on the front end of said
plunger assembly whereby the latter may be
forced into said bore against the tension of said
spring successively to move said pehipheral groove
into alighment with said inlet to open the latter,
fo move said peripheral groove away from said
inlet to close the latter and to move said means
on said plunger assembly away from said inlet

10 to open the latter.

BURDETTE B. GILMORE.
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