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. mingling of gas and water. C
One of the objects of the invention is the .
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UNITED STATES PATENT OFFICE.

CROCKER H. SANFORD, OF BALTIMORE, MARYLAND, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, TO THE OLD DOMINION SPECIALTY CO., INC., OF BALTIMORE,
MARYLAND, A CORPORATION OF MARYLAND. : .

FLUID-MIXING APPARATUS,

1,338,592.

Application filed April 18,

To all whom it may concern: :

Be it known that I, Crocxer H. SaNForD,
a citizen of the United States, residing at
Baltimore and State of Maryland, have in-
vented new and useful Improvements in
Fluid-Mixing Apparatus, 6f which the fol-
lowing is a specification.

My present invention pertains to the com-

provision of an apparatus of such character
that water and gas under pressure are thor-
oughly commingled by reason of their pres-
gures when the eduction orifice of the ap-
paratus is opened. , .

Another object of the invention is the
provision of an apparatus designed espe-
cially for charging or commingling -water
with carbonic acid gas; the said apparatus
being ‘especially designed to form part of a
soda  water dispensing system and being
characterized by such provisions that thor-

i. e., the impregnation of the water with gas,

is brought about as a sequence to.the open- .
'ing of the outlet spigot of the system. -

. Another object is to provide an apparatus
for the purpose stated in which provision is
made for effectually preventing the water in:

the house pipe with which the apparatus is
connected from being carbonated, this in
order to preclude the ordinary water supply
to the several spigots of a house from being
changed in character or otherwise affected
by reason of my apparatus béing connected
with the water system of the house.

To the attainment of the foregoing the in-

vention consists, first—in my novel appara--
tus, second—in the peculiar and advanta-

geous differential valve comprised in the
apparatus, and third—in the simple and ad-
vantageous non-return means for prevent-
ing the gas from affecting the water con-
tained in the pipe system of a house, as here-

.inafter described and definitely pointed out

in my appended claims. ) _
In'the accompanying drawings which are
hereby made part hereof:

Figure'1 is a vertical sectional view, dia--
grammatic in character, and. illustrating the:

best practical embodiment of my invention
of which I am cognizant, as properly con-
nected to a water supply pipe and gas sup-
ply pipe and to the coil ordinarily inter-

Specification of I.etf,ers Patent.

Patented Apr.,2'7,- 1920.
1919. Serial No. 291,078, ' :

posed between a source of carbonated water
supply and a spigot. o _

Fig. 2 is a horizontal section taken
through the mixing or commingling unit
of the apparatus in the plane indicated by
the line 2—2 of Fig. 1 looking downwardly.

Iig. 8 is a- vertical section taken in the
plane indicated by the line 3—3 of Fig. 1

and showing the minute character of the’

openings in the annular walls of the mixer
whereby the water and gas are retarded and
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are jetted while en route through the mixer

. with a view to increasing the commingling

capacity of the mixer.
" Similar numerals of reference designate
corresponding parts in all of the views of
the drawings. S .
- My novel apparatus is designed more es-
pecially for use in conjunction with a pipe
1 designed to lead from a source of carbonic
acid gas supply, a pipe 2 designed to lead
from a street.main or other source of water
supply, a spigot 3 which may form part of

a soda water fountain and a refrigerating -
coil 4 interposed between. the eduction orifice
" 5 of the apparatus and the spigot 3. It will

bé understood, of course, that the coil 4 is
not of my invention and that the spigot or
any. other closure means may be connected
directly to the apparatus to control the ori-
fice 5 without in any way affecting my in-
vention. ‘ ' -

Among other elements my novel appara-
tus comprises a- differential valve 6 the cas-
ing of which is connected to the pipe 1, a
mixer 7 the casing of which is connected to
the pipe 2, a non-return valve 8 controlling
communication between the pipe 2 and the
mixer 7, a pipe or, conduit 9, hereinafter re-
ferred to as the discharge pipe, leading from
the casihg of the mixer 7 to the eduction
orifice of the apparatus, a pipe 10 interposed

“ between the casing of the differential valve

and the pipe 9 at an intermediate point in
the length -of the latter, and a pipe 11 lead-
'ing from the lower chamber of the valve 6 to
the mixer 7 and designed to be controlled by
a valve 12 which is preferably of the needle
type though it may be of any other type
compatible with the purpose of my in-

vention without departure from the scope
_thereof.
By comparison of Figs. 1, 2, and 3, the

mixer- 7 will be understood as comprising
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a casing 14, a central nozzle 15 in said cas-
ing and having a reduced orifice 16, a par-

tition 17 surrounding said nozzle, a,prefer-

ably concavo-convex bafle 18 opposed to
and spaced from said orifice and having
its cdge closely arranged to the partition
17 s0-as to afford between the two an infini-
tesimal passage. 19, three more or less an-
nular spaced walls 20 surrounding the bafile
and each having one or more minute aper-
tures or passages 21, and an annular wall 22
depending from the marginal edge of the
partition 17 and having one or moie mi-
nute apertures 23. The depending annular
wall 22 is by preference a continuation of
the wall 20 as shown, and an annular space
24 is formed between the said wall. 20—22
and the adjacent portion of the caging wall.
The mixer as its name imports is designed
to bring about thorough commingling of the
water and gas or thorough impregnation
of the former with the latter, and when it
is remembered that the water and gas enter
the lower end of the nozzle 15 together, the
efficiency of the mixer will be readily appre-

ciated when it is stated that the column of

water and gas is contracted by the orifice
16 and jetted against and spread over the
concave surface of the bafflle 18 which con-
tributes materially to the commingling ac-
tion. The water and gas are then carried
in the form of a thin film outwardly through
the space 19 which contributes to the com-
mingling action after which the water and
gas are carried in a tortuous manner
through the apertures of the annular walls
and between said walls and then through

~ the annular space 24 and the apertures 23

40

1]

into the chamber of the mixer that commu-
nicates with the discharge pipe 9. ..
Incidental to the lateral movements of
the water and gas in the mixer it will be
noted that the same will first be jetted
through the apertures 21 of the inner wall
20 against the imperforate portion of the
intermediate wall 20, then after passing
downwardly will be jetted through the aper-
tures 21 of the intermediate wall 20 agaimst
the outer wall 20, then after passihg up-

wardly between the intermediate and outer
walls 20 will be jetted through the apertures
21 of the latter against the casing wall, and -

then after passing downwardly in the space

24 will be discharged through the apertures
23 into the discharge chamber of the.mixer.

In this way the water and gas will be car-
ried in a tortuous'manner through the mixer
and incidental to such passage will be con-

siderably retarded in the presence of each -

other and will be thrown violently against
abutments with the result that when the

. water and gas reach the discharge chamber

I8

of the mixer they will be commingled or.

mixed to a high degree of intimacy.
In the preferred embodiment of my in-

‘cured in said vasing as shown.

1,338,592

vention the casing of the differential valve
6 is made up of a lower section 30, an upper
section 31 and a joining annulus 32 which
is threaded into the section 31 and is flanged
at 33 to engage a complementary flange 34
on the section 30, this mode of connection
being advantageous inasmuch as it permits
of one of the sections being adjusted rela-
tive to the other by simply turning the an-
nulus 32 through the medium of a spanner
or any other suitable device for which the
annulus is fitted.  In addition to the casing
in the lower portion of which is a valve

seat 35, the difterential valve comprises an

upper comparatively large .diaphragm 36
a lower relatively small diaphragm, 37, and
a valve body 388 carried on a stem 39 which
abuts against the diaphragm 37 and has a
reduced and threaded portion 40 extended
through said diaphragm and engaged with
an interiorly threaded tube 41 which latter
receives in 1ts upper end a protuberance 42
on the underside of the diaphragm 36. The
diaphragm 36 bears upwardly at its edge
against an interior abutment in the casing

section 31, Fig. 1, upward movement of

said diaphragm is thereby limited. It will
be readily understood that when the educ-
tion orifice 5.0f the apparatus is open and
the pressure above the diaphragm 36 re-
leased, the pressure of gas against the dia-
phragm 37 will promptly unseat the valve
38 so as to permit the passage of the gas

to the mixer 7. When, however, the educ-

tion orifice 5 of the apparatus is closed
the pressure above the diaphragm 36 will
overcome the stronger pressure below the
diaphragm 37 by reason of the difference in
size of the diaphragins with the result that
the valve 38 will be promptly and effectually
closed, and the gas cut off from the mixer.

In the present and preferred embodiment

75

80

85

90

95

100

105

of my invention the diaphragm 87 is secured -

in position by being interposed between the
valve casing and a threaded annulus 40* se-

Interposed ‘between the induction orifice
of the mixer 7 and the source of water sup-

110

ply is a non-return valve 8 arranged'to seat

in a direction away-from the mixer. By

~virtue ‘of this provision the important pur-

pose-is attained_of preventing any of the
carbonated water moving to the water sup-
ply pipe and affecting the chiracter of the
‘water ‘conducted in the several pipes of a
House or building. , " o , ‘ B
" The
ratus is as follows: S .
When the eduction orifice 5 is open, the
prédominating’ " pressure above the dia-
phragm 36 of the differential valve is re-
duced, whereupon the gas unseats the valve
88 and is supplied when the valve 12 is

. open to the water enterin - the "mixer

through the induction orifice thereof. From

general operation of my novel appa- J
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the said induction orifice the water and gas
are conducted through the mixer, being
thoroughly commingled en route, and from
the mixer the water and gas are carried
through the pipe 9 to the point of use.
The practical advantage of the differ-
ential valve 6 will be appreciated when it
is stated that promptly upon closing of the
eduction orifice 5 of the apparatus, the
pressure above the diaphragm 36 will oper-
ate to promptly close the valve 38 and cut
off the supply of gas, and this notwithstand-
ing the pressure of the gas below the dia-
phragm 37 may be greater than the pressure
above the diaphragm 36. ‘)
While I prefer for obvious reasons,to em-
ploy a mixer such as shown and explicitly

- described as part of my novel apparatus, I

20

do not desire to be understood as confining -

myself to the said specific mixer, inasmuch

“as a mixer of any other suitable description

may be employed without departure from

" the scope of my appended claims.

25

19, 1918, Serial No. 245,710. i
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of my contemporary application

The mixing element per se is not,;,v,’fgff;l‘dimed
herein, inasmuch as it constitutes the/subject
_ filed July
Having described my invention' what I
claim and desire to secure by Letters Patent
18— ' : . '

1.-A water and gas commingling appa- -

ratus, comprising a valve casing adapted for
connection with a source of gas supply, and
comprising diaphragm means and a valve

body, a mixer adapted for connection with a

source of water supply, a conduit connected

with the valve casing at the opposite side .

of the diaphragm means, with reference to
the gas inlet and the mixer, and having a
normally closed eduction orifice. and means
for controlling the same, and a conduit
intermediate the vilve casing, at the same
side of the diaphragm means as the gas in-
let, and the water inlet of the mixer.

2. An apparatus for commingling water

- and gas comprising a mixing element, a

50
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valve casing adapted for connection with a

source of gas supply and comprising dia-

phragm means and a valve body, a conduit
connected with the mixer and also connected
with the valve casing, at the ‘opposite side
of the diaphragm means to the gas inlet, and
having a normally. closed eduction orifice
and means for closing the same, a_conduit
intermediate the valve casing and the water
inlet of the mixing element and means for
controlling said conduit. . :

8. An apparatus for commingling water
and gas comprising a valve casing adapted
for connection with a source of gas supply
and comprising diaphragm -means and a

- valve body, conduit means adapted for con-

65

nection with 4 source of water supply and
connected with the valve casing at the op-

posite side. of the diaphragm means to the-

8

gas inlet and having an eduction orifice and
means for controlling the same, and a con-
duit intermediate the valve casing, at the gas
side of the diaphragm means, and the said
conduit means. - '

4. An apparatus for commingling water

70

and gas comprising a valve casing adapted

for connection with a source of gas supply
and comprising diaphragm means and a

" valve body, conduit means adapted for con-

nection with a source of water supply and
connected with. the valve casing, at the op-
posite side of the diaphragm means to the.

gas connection and having beyond the valve -

an eduction orifice and means for controlling
the same, a conduit intermediate the valve
casing, at the gas side of the diaphragm
means, and the conduit”means, and means
for controlling said intermediate conduit.

5. An apparatus for commingling water
and gas comprising a valve casing adapted

75

for connection with a source of gas supply

and- comprising a valve body and means
constructed and arranged to enable a lesser
pressure at the opposite side of the valve

casing to the valve body to seat the valve-

body against the greatér gas pressure, con-
duit means adapted for connection with a
source of water supply and connected with

* the valve casing at the last nameéd side there-

of and having an eduction orifice, and a con-
duit intermediate the gas side of the valve

easing and the said conduit means.

6. An apparatus for commingling water
and gas comprising a valve casing adapted
for connection with a source of gas supply
and comprising a valve body and means
constructed and arranged to enable a lesser
pressure at the opposite side of the valve:
casing to the valve body to seat the valve
body against the greater gas pressure, conduit
means adapted for connection with a source of
water supply and connected with the valve
casing at the last named side thereof and

‘having an eduction orifice, a conduit inter-
mediate the gas side of the valve casing -

and said conduit means, and means for con-
trolling said conduit.
7. An apparatus for commingling water

‘and gas comprising a valve casing adapted
~for connection with a source of gas supply

and_ comprising a valve body and means
constructed and arranged to enable a lesser
pressure at the opposite side of the valve
casing to the valve body to seat the valve

Dbody against the greater gas pressure, con-

duif means adapted for connection with a
source of water supply and connected with
the valve casing at the last named side

‘theréof ‘and having -an eduction orifice, a

conduit intermediate the gas side of the
valve casing and said conduit means, and
means for controlling said conduit.

8. An apparatus for commingling water
and gas, comprising a mixer constituting
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part of conduit means and adapted for
connection with a source of water sipply,
a valve casing adapted for connection with
a source of gas supply and comprising a
vaive body and differential - means con-
nected therewith, a conduit forming part of
sald conduit means and connected to the
mixer and to the valve casing at the oppo-
site side of the differential means to the
valve body and having an eduction orifice
beyond the valve casing and means 'for
controlling said orifice, and a - conduit in-
termediate the gas side of the valve casing
and the mixer. '

9. An apparatus for commingling water
and gas, comprising a valve casing adapted
for connection with a source of gas supply
and comprising a valve body and differen-
tial means connected therewith, conduit
means adapted for connection with a source
of water supply and connécted with the
valve casing-at the opposite side of the
differential means to the gas inlet and hav-
ing an eduction orifice beyond the valve
casing and means for controlling said ori-
fice, a -conduit- intermediate the gas side
of the valve casing and the conduit means,
and non-return means in the conduit means
at a point between the source of water sup-
ply and the point at which gas is let into
the water.

10. An apparatus for commingling watér *

and gas, comprising a valve casing adapted
for connection with a source of ‘gas supply,
and comprising a valve body and diaphragm
means connectéd therewith, conditit means

adapted for connection with a source of

water supply and connected with thé valve
casing at the opposite side thereof to the
gas inlet and having beyond the valve cas-
ing an eduction orifice and means for con-
trolling the same, non-return means in the
conduit means and arranged to open away

from the source of water supply, and a-

conduit between the gas side of the valve
casing and the conduit means at the oppo-

site side,of the non-return means, with ref-
_erence. to the source of water supply.

11. An apparatus for commingling water

. connected with the valve, at the opposite

1,338,502

and gas, comprising a valve casing adapted 50
for connection with a source of gas supply
and comprising a valve body and differen- -
tial diaphragms connected therewith, the
smaller diaphragm being adjacent the gas
inlet, a mixer, a conduit leading from’ the
mixer and connected with the opposite side
of the valve casing to the gas inlet; means
for supplying water to the mixer, and a
suitably controlled conduit intermediate the
gas side of the valve casing and the mixer.

12. An apparatus for commingling water -
and gas, comprising a valve casing adapted
for connection with a source of gas supply
and comprising a valve body and differen-
tial diaphragms connected therewith, the
smaller diaphragm being adjacent the gas
inlet, a mixer, a conduit leading from the
mixer and connected with the opposite side
of the valve casing to the gas inlet, means
for supplying water to the mixer, a suit-
ably controlled conduit intermediate the
gas side of the valve casing and the mixer,
and non-return means intermediate “the
mixer and the source of water supply.

13. A water and gas commingling appa~
ratus, comprising a differential valve
adapted for connection with a source of
gas supply, conduit means adapted for con-
nection with a source of water supply and
connected with the valve, at-the opposite
side of the differential means thereof to the
gas inlet, and having dn eduction orifice,
and a conduit intermediate the gas outlet
side of the valve and the conduit means.

14. A water and gas commingling appa-
ratus, comprising a ~ differential valve
adapted for conmection with a source of
gas supply, conduit means adapted for con-
nection with a source of water supply and

75

side of the differential means thereof to the
gas inlet, and having an eduction orifice,
a _conduit intermediate thé gas 'outlet side
of the valve and the conduit means, and
means for -controlling. said conduit. =~ =

In testimony whereof I effix my signature.

<+ CROCKER H. SANFORD.
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