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UNITED STATES PATENT OFFICE. .

“SIMON: COOPER, OF BROOXLYN, NEW YORK, ASSIGNOR TO PINE HILL CRYSTAL SPRING
' WATER COMPANY, OF NEW YORE; N. Y.; A CORRORATION OF NEW JERSEY.

/LIQUID-DISPENSING .APPARATUS,

1,319,376,

To alt whom it may concern: -~ ‘
Be it . known that I, Stmox CoorEr, a citi-
zen of-the United States, residing at Brook-
lyn, in the county of Kings and State of
New York, have invented certain new and
useful ‘Improvements in Liquid-Dispensing
Apparatus, of which the following is a
specification. ‘ o -
This invention relates to dispensing ap-
paratus for liquids, and the invention is
particularly applicable for dispensing bev-
erages from large inverted containers. Such
apparatus in operation produces a hydro-
static balance between the column of liquid
within ‘the receptacle and the column out-

side. The liquid is dispensed from the outer

column and "this disturbs the equilibrium
of ‘the columns and tends to produce a flow
from the inner’column to the outer one.  In
order to facilitate this flow it is necessary
to admit air'to the partial vacuum chamber
within the container above the column of
liquid within it. L ’ o

Applicant’s prior Patent 1,236,912 deals
with this general proposition, but in a some-
what different manner .than that contem-
plated in the present case. The specific
construction of the air inlet means is-differ-
ent in both cases, in his forimer case the
inverted container and the delivery chamber

-have independent or separate air Inlets and

in.order to prevent the liquid from flowing

_out from the .container; also_for normally
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préventing air from leaking into the same,
there is provided a hydrostatic seal, whereas

-in the present case he provides an air-pas-

sageway between the ‘two liquid columns,
and has a constantly open vent associated
only with the délivery chamber leading to
the ‘atmosphere. :

_ One of the objects of this invention is to

provide very simple and efficient means for
effecting this admission of air, but with: the
parts so-organized as to prevent any flow
of “water through ‘the -air inlet means.
Among the other objects of the invention
is to provide means for enabling the ad-

mitted air to be purified if desired. . =
. Further -objects of ap-
pear hereinafter.” . 7
~The invention consists . in . the . general
combination of parts, and features described
in the following. specification while - the
broad scope of the:invention is set_forth in

the claims,

the invention will

7' - -Specification of Letters Patent. - Patented 0"@\1{;;2;‘19 1919,
Application fled February 11, 1916, Sertal No, 77,551. rial No. 287,¢ ’

Renewed April 4, 1919, Serial No. 287,632,

In the drawing, Figure 1 is a vertical
section  through apparatus embodying  my
nvention; Fig. 2 1s a vertical section upon
a large scale showing in detail one embodi-
ment of the air ‘inlét means; Fig." 3 is a
horizontal cross section on the line 8—8 of
Fig. 2; Fig. 4 is a view similar to Fig: 2
but showing a modification Fig. 513 a simi-
lar view showing another modification ; Fig.
6 is a horizontal section on the line 6—6
of Fig. 55 Fig. 7 is another vertical section

showing another- modification ; ‘and Fig:.-8
18 a cross section on the:line 8-28 of Fig. 7.
- The container 1'is, for :example, in_the
form of a large bottle received in an in-
verted position:in a bottle holder 2. At its
lower side or meck 3 it communicates with
a delivery ‘chamber or cup 4 and when the
container is in position thére is developed
a-hydrostatic balance or:state of equilibrium
between the liquid column 5 within the con-
tainer, and the column 6 in the delivery cup
or chamber 4, the effect béing to produce a
partial vacium in the chamber-7 above the
liquid column 5. Equilibrium is established
when the atmospheric pressure and the
column 6 equal the water column 5 and the
attenuated pressure in the vacuum chamber
7. The communication between the water
columns is best effected by means of a duct
preferably ‘having an-enlarged upper por-
tion 82 and a reduced lower portion 8, the
latter extending down into the delivery
chamber 4 and below the-level of the liquid
coluimn 6. L _
Means such as the stop-cock 9 is.provided
for drawing off liquid from ‘time to time
from the column 6. When this is done the
level .of the water column 6 descends and
this disturbs the equilibrium and produces
a flow of liquid from the column 5 to the
column 6.: When this occurs air.should be
admitted to the partial vacuum chamber 1,
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and this means should operate without per-

mitting any outward passage of the liquid.
I construct it entirely without valves and.in
the simplest manner possible. For this pur-
pose, preferably adjacent the junction point
ofthe two portions 8 and 8 of the duct I
prefer to provide air-inlet means comprising
preferably a plurality of small vents 10
which .may be formed in a collar 11 located
at this point. ‘When the liquid. flows down
in the duct there is developed a relatively
high- central velocity in the duct which
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2

tends to produce a reduction in préssure
near the wall of the upper portion of the
duct. - At all events an inflow of air occurs
at the inlets and. this air.passes -up through
the liquid column 5 to the space 7. On ac-
count of the small size of these- vents -and
their relatively large number, their com-

bined effect is:to give a relatively steady -

" or regular inflow of air, which tends to

~10
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produce a stéady flowing stream at the stop-"

cock 9 characterized by the absence of vio-
lence and splashing. In Fig. 8 by way of
example. T have illustrated six of these air

-inlets, but there may be more.or less of them

as desired.. In Fig. 2 the collar is relatively
thick giving relatively long vents and giv-

_ ing’ relatively sluggish flow through the

20

duct 8, 8. |
B aitering:thé features of construction of

the Inlet vents the action of the stream flow-

ing through the duct may be varied as de-

“sired, for example, by employing a relatively

thin'collar (see Fig. 4) or by providing such
a. collar 13 (see Fig. 8) with a relatively

-great:number of vents 14.

The vents may be formed in.any manner
desired, for example, by drilling the collars

- or forming the collars of fine gauze, or if
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desired the vents may be formed by form-
ing them in the inner edge of the collar 15
(see Fig. 6) in whick case they may be: in
the form of small slits 16. ' -
The communicating duct is preferably
formed in a’ plug comprising an upper
Tnetal tube 17, the bore of which forms, the
duct 8% and a smaller tube 18 connected by
the collar 11, the upper tube having a ta-
pered gasket or bushing 19 of cork, rubber
or similar material adapted to form an ef-
fective stopper for the bottle neck.” -
“Inorder to prevent any spilled liquid
from finding its way into the delivery cham-
ber I" prefer to provide the. same with a
tight. cover 20 - surmounted by a funnel-
mouthed cup 21 which assists in-guiding the
bottle neck into place, and provided with

_ drain openings 22. -If desired fastening de-

50

- atmospheré may be maintained by means of .

55
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vices 'such as rivets 28 through the collar
may secure these parts all together. -~
“Communication of the chamber 4 with the

a tube ‘24 which may: be provided with a

- gooserneck 25 which may be provided if de-
. sired 'with a porous disinfectant - such.as--

medicated gauze as illustrated at' 24’

" 'As is usual with such apparatus the de-
livery chamber 4 and contiguous’ parts of
the apparatus are held in a case 26 which
may~ be provided with a -removable ice
holder 27, access being had to the interior

by means of ‘a removable cover 28.

““The' character of the vents has: consider-
able influence on the variations of level that
will occur in the liquid column 6 but in every
case. the duct ‘8> should be long enough to

1,819,376

insure that its lower én‘d‘ will never be un-
covered (see Figs. 4, 5 and 7). If that

-should occur it would break the hydrostatic
-seal -which is formed at:this point-and the .

apparatus would then not operate -in- its

70

normal-way. -1t 1s desirable that the vents-

should be small, that is, of a capillary na-

ture; becauise then the surface tension of ‘the -

liquid standing in the vents is high and oper-
ates so that the surface pressure on the outer

side of each vent prevents the liquid from .

flowing out throughit. . . .
It is undeérstood that-the embodiment of
the invention set forth herein is‘only one
of the many embodiments the invention may
take; and I do not wish to be-limited in-the
practice of my invention nor in my claims
to the particular embodiment set forth.:
I claim: , RIS
~1..In a liquid dispensing apparatus, the
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combination of an’ inverted container for:

holding a column of the liquid with a par--
tial vacuum ' chamber above . the. Tiquid:

column, a delivery chamber to contain a sec-

ond-column 'of ‘the liquid in communication.

with said first: column so that said liquid

columns normally’ hydrostatically - balance

each ‘other, means for drawing off the liquid
from said second column and thereby caus-
ing a flow of liquid from said first- column
to said second  columi, and constantly ‘open
air inlet means comprising a plurality of
smal] vents exposed to-the atmosphere on the
outer side and communicating with the in-
terior of said container on the inner side
for admitting air to the said partial vacuum
chamber when said flow of liquid between
the said liquid -columns oecurs, the vents in
said air inlet means operating as capillary
tubes to prevent the. liquid from - flowing
therethrough. - = AR e

2. In a liquid dispensing apparatus, the
_combination of ‘an invertéd container for-

holding a column of the liquid with a partial
vacuum chamber above the liquid column, a
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delivery chamber to contain a second column--
of the liquid in communication with "said -

first. ‘column “so that said liquid “columns

normally. hydrostatically balance each other,

means for drawing off ‘the liquid from said
second colummn and thereby causing a flow

of liquid from said first column to-said sec--
ond column, and a plug in the lower side of
said container having a ¢ommunicating duct-

for said liquid columns and -having con-

115
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stantly open air-inlet means arranged:be- - - -
low said plug comminicating ‘on-its upper-
side with the interior of-said container and. .

exposed on its under 'sideto the atmospheric

pressure whereby the' atmospheric pressure

prevents. the 1iquid; froi
wardly therethrough: '~

3. In a liquid 'dlspgpsihg_ appara,tus,the

combination. ‘of an’ inverted ‘container for

‘holding a column of the liquid with g partial

125

assing’ ‘down- .

130
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vacuum chamber above. the liquid column,
a:delivery chamber to contain a second col-
umn, of ‘the liquid in communication with

_said first column so. that said liquid col-

umns normally hydrostatically balance each
other, means for drawing off ‘the liquid
from said second column and thereby caus-

- ing a flow of liquid from said first, column

10

15

to said second column, and a plug in the
lower side of said: container having a com-
municating duet for said liquid columns:
and 'having a plurality of constantly ‘open:
alr- vents communicating on their.. upper

 sides with the interior of said container and

on their, lower sides with the atmosphere
whereby the atmospheric’ pressure prevents
flow. of the liquid therethrough. = .

4. In a liquid dispensing apparatus, the

combination of “an ‘inverted container for

20

holding a: column of the liquid with a par-
tial vacuum chamber above the liquid col-

umn, a delivery chamber to contain 4 second

- ‘¢olumn of the liquid in communication with

25

. of liquid from said first

30

- duct for said liquid columns, said duct hav-.

35

40

sald first columin so that said columns nor-

mally- hydrostatically balance each other,

means for drawing off‘the liquid from said
second columng and. thereby causing a flow
column to said sec-
in the lower side of

ond column, and a:-plug : 0
4 communidating

said container ‘having

ing-a lower portion of reduced
and having a plurality of air inlet vents
communicating on  their. upper sides with
the interior of said container and on their
under sides with ‘the ‘atmosphere whereby

diameter,

the atmospheric pressure prevents the Jiquid -

from passing therethrough. - -

5:'In a liquid’ dispensing ‘zippai"a:tus,‘the‘;’

combination of “an ‘inverted container : for

~holding -a liquid column with a partial

45

vacuum chamber ‘above said column; a plug
in the lower side of said container having a:
duct with an enlarged upper portion and a
reduced lower portion, a delivery chamber.
recgiving said reduced portion and for hold-
ing a “second Jiquid column_ so that said

liquid columns hydrostatically balance each

50
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©-65

other; means for drawing off the.liquid from
said second liquid column, and ‘thereby pro-
ducing: 2 flow. of liquid from ‘said fizst col-
umn to said second column, said plug having.
a. collar ' at ‘the junction point of “said en-
larged " 'portion: ‘and’ said Teduced” portion;:

said ‘collar having’a plurality of air ‘inet

vents for adimitting air up:through the en- _
larged portion of said duct, said vents being

sufficiently‘small to enable the atmospheric
" presstire to

prevent the flow of liquid there-
through. ~ ~~ . o oo e
6. In "a" liquid " dispensing 'apparatus, the
ation .of an inverted container for
holding 'a “liquid ~'column with a partial
vacuilm chamber abovexsaid;co‘lumn,x a plug

in the lower side of said container, having a

clently small to enable the

8

duct with an enlarged upper portion and a
reduced lower portion, a delivery chamber
recelving said reduced portion and for hold-
ing a second liquid column so that said
liquid columns hydrostatically balance each
other, means for drawing off the liquid
from the said delivery chamber and thereby
producing a flow of liquid from said first
column. to said second column, said plug

haying-a plurality of open inlet air vents
ardjacent the junction of the enlarged and
reduced portions of said duct, said air vents
being sufficiently small to enable the at-
mospheric pressure on the under side of
said vents to prevent the flow of liquid

therethrough. ST
7. In"a liquid dispensing apparatus, the
combination of an inverted container for
holding a liquid column with a partial vacu-
um chamber above said column, a plug in the
lower side of said container, having a duct
with an enlarged upper portion ‘and a re-
duced lower portion, a closed delivery cham-
ber receiving said reduced portion and for
holding a second liquid column so that said
liquid columns hydrostatically balance each
other, means for drawing off the liquid from
the said delivery chamber and thereby pro-
ducing’a flow of liquid from said first col-
umn to second column, said plug having a
plurality of open inlet air vents adjacent the
junction -of the enlarged and reduced por-
tions of said duct, said air vents being suffi-
atmospheric pres-

sure ‘on the under side of said vents to pre-
vent the flow of liquid therethrough, and an
air inlet means for said delivery . chamber
constructed to receive a disinfectant.

8. In a liquid dispensing apparatus, the

-combination of ‘a container for ‘holding a

column’ of the liquid with a partial vacuum
chamber above the liquid ‘column, a delivery
chamber to contain a second column of the
liquid in communication with said first col-
umn so that said liquid columns normally
hydrostatically balance -each other,
for drawing off the liquid from said second
column and thereby causing
from said first column to said-second column,
and constantly open-air-inlet means com.
prising a plurality of small vents arranged
between. said container and delivery cham-
ber exposed to the atmosphere on the lower
side and communicating with the interior of
sald container on the upper side for admit.
ting air to the said partial vacuum chamber
when said flow of liquid between  the said

liquid columns occurs, the surface pressure.

on the under side of said vents operating to

through. .

combination of ‘an inverted container for

holding a column of the liquid with a partial

vacuum chamber above the liquid column, a

means:

a flow of liquid.

prevent."théxliqmd from passing  there-.

9. In a "lid‘lﬁd”dispéﬁ}singf apparatus, the
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stationary delivery chamber to contain” a

“second column of the liquid in communica-

tion with said first column so that said Tiquid
columns normally hydrostatically balance
each other, means for drawing off the liquid
from said second column and thereby caus-
ing a flow of liquid' from said first column
to said second column, and constantly open
air inlet means arranged between said con-
tainer and delivery chamber exposed to the
atmosphere and communicating with the in-
terior of said container for admitting air

to ‘the said partial vacuum chamber when

said flow of liquid between the said columns
oceurs. e
10. In a liquid dispensing apparatus, the

“combination of an inverted container for

holding a'column of the liquid with a paitial
vacuum chamber above the liquid column,
a delivery chamber to contain a second col-
umn of the liquid in cominunication with
said first column so that said liquid columns
normally hydrostatically balance each other,
means for drawing off the liquid from said

second column and thereby causing.a flow of’

liquid from said first column to said second
column, and constantly open air inlet means
carried by the delivery chamber exposed to
the atmosphere and communicating with the
interior of said container for admitting air
to the said partial vacuum. chamber when
said flow of liquid between the said liquid
columns oceurs.

11. In a liquid dispensing apparatus, the’

combination of an Inverted . container for

holding a column of the liquid with a partial

vacuum chamber above the liquid column,
a stationary delivery chamber to contain a

second column of the liquid in communica-_

tion with said first column so-that said

liquid columns ‘normally hydrostatically
‘balance each other, means for drawing off
the liquid from. said second column and
thereby causing a flow of liquid from said
first column to said second column, a. plug
in the container and constantly open air in-

let means secuied to the plug and arranged

between the container and delivery cham-

ber-exposed to the atmosphere and communi-

cating with' the interior of the container -
for admitting air to the said partial vacuum
chamber when said flow of liquid between

- the said liquid columns occurs.-

55

60

- 12. In a liquid dispensing apparatus, the
combination ‘of an’ inverted container for

holding a column of liquid with a partial

vacuum chamber above the liquid column,.
a delivery chamber to contain a second .col-
umn of the liquid having-a tube connection
in communication with said first .column so,
“that said liquid columns. normally hydro-

- statically balance each  other, means. for

“Copies of this patent may be obtained for

‘chamber..

1,310,376

drawing off the liquid from the said second
column thereby causing a flow of liquid
from said first column to said second column

65

and constantly open air inlet means secured .
to and arranged about said tube connection

exposed to the atmosphere and communicat-
ing with the interior ‘of said container for
admitting - air to the said partial vacuum
chamber when said flow of liquid between
the said liquid coliunns occurs. ~ =7 o

70

13. In a liquid dispensing appdfétué,’th‘e :

combination of an inverted container for
holding :a column of liquid with a:partial

75

vacuum above the liquid column; a delivery - -
chamber to contain a second -column’in com- "%

‘munication with said first column so that

said liquid columns normally hydrostati-
cally balance each other; and “a. communi-

80 -

cating ‘air duct between the container and . -

the  delivery chamber exposed to “atmos-
pheric pressure within said chamber for re-
establishing this balance when a portion
of the liquid is drawn from the -delivery
chamber. " ' e

14, In a liquid
combination -of a reservoir for holding a
column of liquid, a delivery chamber to con-
tain a.second column in communication with
the reservoir so that said liquid columns

85

‘di“spensihgﬁ‘ véippé,ra{tus,: the o

90

hydrostatically: balance each - other and a -

communicating air ‘duct between the con-

tainer and the delivery chamber exposed to -

atmospheric pressure within said chamber
for reéstablishing this baJance when a por-
tion of the liquid is drawn-from the delivery
15 In a liquid dispensing apparatus the
combination of a reservoir for holding a
column of: liquid, "a: delivery chamber-open:

95
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to the atmosphere to contain a. second.col- . b
umn, said chamber in communication with .

t_he -reservoir- so  that the liquid columns
hydrostatically balance each other -and a

105

‘communicating “air duct between . the con- -

tainer and the delivery.chamber exposed to

atmospheric. pressure  within said - chamber
for regstablishing this balance when a.por-
tion of the liquid is drawn from.the de-

livery chamber.

110

16. In a liquid dlspensmg apparatus, ‘the‘ A

combination . of a reservoir for holding a.

column of liquid, a delivery chamber to con-.

tain a second column in communication with-
the . reservoir- §o- that. said liquid :columns

115 -

hydrostatically balance -esch other, and a ‘—'

constantly open inlet duct common to both
columns Tor reéstablishing this balance when -
a portion of the liquid-is drawn from the:
delivery chamber..- -~ . :

120

In testimony whereof T affix my signature.

~ SDION COOPER. -

five cents each, by s‘iddressing-‘-thé ‘5domﬁ;iésiohér “of Patents, ,
Washington, D. ¢~ R ' L




