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This invention relates to improvements in sys-
tems or apparatus for controlling relative liguid
flow, and particularly for controlling the propor-
tional relative rate of flow of liquids of differing

specific gravity, such as flow of a chemical solu=

tion proportional to the rate of flow of another
fluid, such as water, to be treated with the

" chemical.

Since control of relative proportmnal ﬂow of
water and a chemical provides one example of
advantageous employment of the invention, the
desecription herein is. directed to embodiment of
the invention to that purpose, it being understocod
that other liguids may be utilized in the same
manner. .

In supplying water flow tc swimming pools,
boilers, or to drinking supply or other domestic
purposes, it is often desirable to proportionally
introduce a chemical into the raw water to coun-
teract other chemicals or impurities therein.

An object of the invention is to provide a means
for introducing small regulated quantities of lig-
uids, such as a. chemical solution into another
primary liquid flow, responsive to the pressure of
the primary liquid flow, . ‘

"Another object is to proportionalize a. con-
trolled flow of liquid relative to another respon-
sive to the flow pressure of one of the liguids. -

Another object is to provide means for ex-
hausting air or .gas accumulations from the
liquids being proportioned.

A further object is to provide a proportloner
device simplified mechanically, -economical in
manufacture, and efficient in operation, and gen-
erally to improve on proportioner devices of the
character described. ]

With the foregoing and other objects in view
which will be apparent, or specifically pointed
out in this specification in connection with- the
accompanying drawings, the one embodiment
jllustrated and described is a preferred example
of employment of the invention, but various other
forms may be resorted to within the scope of the
appended: claims without departing from the
spirit of the invention.

In the drawings:

Pig. 1 is a schematic front elevation view of the
invention partly in section.

Fig. 2 is a side elevation of a float member of
Fig. 1.

Fig. 3 is g top view of float member of Fig. 1.

Fig. 4 is a bottom view of ficat miember of
Fig. 1.

Fig. 5 is g side view of & constriction member
which is also shown in Fig. 1.
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Fig. 6 is a lateral transverse section of con-
striction member on line 6—8& of Fig. 5. .

Fig. 7 is a schematic side elevational view of a
modified form of the invention, partly in section.

Fig, 8 is a side elevational view of tubular
elastic diaphragm as shown in Fig. 7.

Referring to the drawings in which like ref-
erence characters indicate corresponding opera-
tional parts in the several views, 10 is a hollow
pressure tank or .cylindrical container normally
disposed vertically as shown in the drawing, of
suitable size generally circular in lateral hori-
zontal transverse section, and preferably of trans-
parent material, though its mechanical opera-
tion would be similar if translucent or. opague
material were employed. The bottom 11 of the
tank container may. be fixed relative to the side
walls, but the tank container is provided with a
top closure 12 readily removable, .

The pressure tank may be supported on a
bracket 13 having a screw clamp 14 at its upper
end for bearing on the top (2 to removably se-
cure the top upon the tank.

Means. are provided within the tank for sepa-
rating a primary liquid such as water indicated
18, and another or secondary liguid such as a
supply of chemical reagent {6 the secondary lig--
uid being of greater specific gravity.

As illustrated in its preferred form in Fig. 1
the separator means comprises g float 17 having
greater specific gravity than the water or other
primary liquid into which another or secondary
liquid is to be proportionately injected, the float
being of lesser specific gravity than the secondary
liquid which is to be fed into the primary liquid,
whereby the float will be suspended between the
two liquids in the tank and float upon the upper
surface of secondary liguids of greater specific
gravity, and in that sense may be termed par-
tially buoyant, or buoyant with relation only to
the secondary liquid which is to be injected into
the main line conduit. - The internal diameter-
of the tank is uniform in that portion within
which the float operates. )

The float is of over-all diameter so as to have
snug but not restricted slidable clearance with
the inner wall of the tank, and preferably has
the upper portion of ‘its body formed as a disc
of substantial thickness providing a -circumfer-
ential side wall I8 of sufficient depth for facili~
tating the maintenance of the float co-axial with
the tank independently and free of other align-
ing means, the side wall having a plurality of re-
cessed or grooved vents 49 from its bottom to top,
which, as shown in a preferred form, have op-
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posed side walls tapered or inclined divergently
outward from top to bottom, the grooved vents
being sufficient in number so that the major por-
tion of the lower edge of the side wall is included
within the grooved vents and the vent area at
the bottom of the side wall is substantially con-
tinual circumferential of the float. The bottom
wall (8a of the float is invertedly conical, thus
the better to maintain buoyancy of the float and
dispose it co-axial with the axis of the tank, as
well as to provide an upwardly inclined surface at
the bottom face of the float along which air or
gas bubbles flow to the vents 19 with practically
no surface tension and rise through the upper
body of water to be exhausted through an air
vent 20 in the cover, the cover preferably having

10

15

its inner plane face inclined towards the air =

vent as shown at 12q.

The grooved vent 19 in the side wall of ‘the -

float also serves to reduce the area of the side wall
in slidable contact with the inner wall of the tank
thus reducing resistance to the very sensitive
movement of the float axially of the tank so that
the movement of the float is slidably unrestricted.
. The flow system associated with the tank com-
prises a main feed conduit 21 for a primary liquid
such as water which is to be treated by relative
proportioning of another or secondary liquid. It
is to-be assumed that the water has a pressure
head, otherwise it would not flow. At a position
adjacent the tank (0 the main feed conduit 21
has therein means to constrict its tubular area,
such as a baffle or constriction member 22, or it
may also comprise a venturi. The constriction

member shown in a preferred form herein, is an 3

elongated member semi-circular in section at one
end portion with an inclined face presenting a
parabolic face 22¢ in the direction of the source
of pressure flow, and having its body tapered
cuneiform from the semi-circular section towards
its opposite end as at 22b.

Forwardly of the constriction member, that is,
toward the source of flow, the main conduit is
tapped by a branch tap line conduit 23, the other
end of which communicates with one end of the
tank which is to contain the liquid water from
the main feed line. Preferably such communi-
cation is accomplished by forming a portion 23ad
of flexible tubing connected at joint 23b and en-
tering the tank through the cover member 12 as
at 24, whereby the cover may be removed and
replaced with the conduit tube attached thereto.
Intermediate the joint 23b and connection with
the feed line, the tap line conduit is provided with
a regulated calibrated control valve 25.

The opposite or bottom end {1 of the tank is
provided with an outlet orifice 26 which has con-
nected therein an end of an injection line conduit
21 having a flexible portion 2T¢ coupled as at 276
and communicating with the opening 26 of the
tank and also having its opposite end communi-~
cating with the main feed line beyond the con-
striction ‘member at a position farther removed
from the tank in the direction of main line flow
than the connection of the tap line 23. Prefer-
ably the connection of the injection line is adja-
cently beyond the rear or parabolic wall 22¢ of
the constricting baffle 22. The injection line 27
likewise has a control valve 28 which may be of
check valve type, between the connecting joint
27b and the communication with the main feed
line.

A by-pass conduit 29 is provided communicat-
‘ing between the non-flexible portion of the tap
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‘line 23 beyond the valve 25 and the injection lirié 3

4

27 beyond the valve 28, the by-pass conduit also
having a calibrated regulating control valve 30
intermediate its length.

In operation the chemical reagent (6 is placed
in the tank by removal of the cover {2, this being
convenient by reascn of the releasable threaded
clamp 14 and the flexibility of the conduit 23a.
The float is then inserted or is already within
the tank, and, since the float is of greater specific
gravity than the chemical and lesser specific
gravity than the water it floats between and

thereby separates the two liquids of varying spe-

cific gravity as indicated {5 and (6.

‘The top cover being replaced, and flow pressure
being assumed in the main feed line, the valve 25
is opened to a predetermined calibrated position,
the  back-pressure :or resistance to flow created
by the. constriction member or bafile wall at 22a
thereby causing water to flow through the tap
line conduit 23 and fill- the upper compartment
of the tank. Thus, pressure as regulated by the
valve 25 is exerted upon the float 17 thereby forc-
ing the chemical reagent 168 through the outlet
conduit 2Ta through the check valve 28 and into
the main feed conduit through the injector con-
duit 27. As stated, the injector conduit 27 com-
municates with the main conduit farther removed
than the tap line and preferably beyond the rear
end wall of the constriction bhafile member, the
latter acting in the nature of a venturi increasing
velocity of flow in the main feed conduit at the
constricted area, whereby the injected chemical
is carried to the stream of the primary liquid or
water.

If it is desired to dilute the proportion of the
chemical relative to the volume of water, espe-
cially for any temporary purpose, this may be
accomplished by suitably regulating the valve 30
in the by-pass line to cause flow of water direct
from tap line conduit 23 into the injection line 27.

Preference for a transparent tank is for the
reason it is desired that the supply of chemical
be always open to view, this system being devised
for simplification, and no attempt being made to
incorporate into the structure an automatic con-
tinuous feed for the chemical. When a supply
of chemical is exhausted from the tank, a cycle
of operation is completed, the cover is removed
by loosening the clamp 4 without necessity for
detaching the conduit 23a, the tank may be in-
verted, due to flexibility of the tube 21a, its water
content and float removed, and the complete
tank cleaned before refilling and replacing in
operation.

In the modification of Figs. 7 and 8, the float
IT is eliminated from the tank {8 and in lieu
thereof the separator for the two liquids is an
elastic diaphragm tubular open-ended sleeve 35
provided to fit within the tank and hold the sup-
ply of chemical 6. The opposite ends of the tube
are outwardly flanged as at 35a, one end of the
diaphragm tube such as the bottom, may tightly
be secured to the inner face of the tank wall by
an inwardly opening annular groove 36 to supple-
ment which the bottom of the tank may engage
the end of the tube to press it into the groove as
at 37. The opposite end of.the diaphragm tube
may be tightly held by its flange engagement with
the tank wall and impingement thereon of the
inner face of the cover. In this modification, the
tap line feed conduit 23¢ enters the tank through
the wall thereof adjacent the top, and thus feeds
wateyr into the tank from the main supply line,
circumferentially about the diaphragm tube and

Ay
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thus exerts pressure on the chemical within the
elastic-diaphragm to extrude it through ‘the bot-
tom outlet 26 into-injector conduit 27a:- Other-
wise the pipe system: operatively between the tap
line conduit 23¢ and the injector conduit 27a may
be the same as in Fig. 1. - - .

Having thus described the invention, I claim:

‘1. A liquid proportioner device for connection
10 & main line feed conduit which has a flow con-
stricting bafle therein, comprising a cylindrical
tank, a separator unrestricf}e_dly- snugly- slidable
in the tank for-dividing it into two compartments
for respectively receiving a-primary liquid from
the main line and. a secondary liquid which is to
be proportionally fed into the main line, said sep-
arator comprising a float btioyant with relation
only to said secondary liquid which is t0 be pro-
portionally fed whereby it is adapted-to float be-
tween said liquids, and said separator having a
circumferential. side. wall of sufficient depth to
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align the separator coaxially with the tank, a -

tap line conduit connected into the main line con-
duit operatively forward of the constricting baffle
and communicating between the main line con-
duit and the primary liquid compartment of the
tank, and a second conduit communicating be-
tween an outlet of the secondary liquid com-
partment of the tank and the main feed conduit
beyond said baffle, for injecting secondary liquid
from said secondary liquid compartment into the
main line conduit, said float having a vent area
therethrough from its bottem to top, the walls
leading to the outlet of the vent area being con-
vergingly tapered, and the open area at the bot-
tom of the vent area extending substantially con-
tinually circumferentially of the float side wall.

2. A liquid proportioner device for connection
to a main line feed conduit which has a con-
stricting baffle therein, comprising a cylindrical
tank having an air-vented cover, a separator un-
restrictedly snugly slidable in the tank for di-
viding it into two compartments for respectively
receiving a primary liquid from the main line and
a secondary liquid which is to be proportionally
fed into the main line, said separator comprising
a float buoyant with relation only to said sec-
ondary liquid which is to be proportionally fed,
and said separator having a circumferential side
wall of sufficient depth to align the separator co-
axial with the tank, a tap line conduit connected
into the main line conduit operatively forwardly
of the constricting baffle and communicating be-
tween the main conduit and the primary liquid
compartment of the tank, and a second conduit
communicating between an outlet of the sec-
ondary liquid compartment of the tank and the
main line conduit operatively beyond the con-
stricting means, for injecting secondary fluid from
said other compartment into the main line con-
duit, the circumferential side walls of the float
having a plurality of circumferentially spaced
vents grooved therein through the body of the
float, said grooved vents having an area of open-
ing at the underface of the fioat occupying a ma-
jor portion of the circumference of the float.

3. A device of the character described for con-
nection to & main line feed conduit which has a
flow constricting baffle therein, comprising the
combination of a cylindrical tank, a separator in
the tank for dividing it into two compartments
for respectively receiving a primary liquid from
the main line and a secondary liquid which is
to be proportionally fed into the main line, 2 tap
line conduit connected into the main line for-
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the main line conduit and the primary liquid
compartment of the tank, and a second conduit-
connected into the main line beyond said baffle
and commiinicating between the secondary liquid:
compartment of theé: tank and the main conduit
for. injecting liquid from said secondary liquid
colmpartment into the main Iine conduit, said sep~
arator in the tank comprising a float buoyant
with relation to the secondary liquid only, said
float having a plurality of vents therethrough and
being provided with a circumferential side wall
of substantial depth which has unrestricted snug
slidable clearance with the tank wall and said
float having its underside: invertedly conical from
the edge of ifs side walls in the direction of the
outlet openingwith' which'said -second conduit
communicates, said vents comprising grooves cir-
cumferentially spaced in the side wall of the float,
and the grooves having a greater area of opening
at the lower face of the float than at the upper
face, the openings at the lower face of the float
occupying a major portion of the circumference
of the float.

4. A device of the character described for con-
nection to a main line feed conduit which has &
flow constricting baffle therein, comprising a cylin-
drical tank,-a separator float in the tank for
dividing it into two compartments for respectively
receiving a primary liquid from fthe main line
conduit and a secondary liquid which is to be pro-
portionally fed to the main line conduit, a tap
line conduit connected into the main line conduit
operatively forwardly of the constricting means
and communicating between the main line con-
duit and the primary liquid compartment of the
tank, and a second conduit communicating be-
tween an outlet of the secondary liquid compart-
ment of the tank and the main line conduit at a
connection operatively beyond the constricting
means, for injecting liquid from said secondary
liquid  compartment into the main line conduit,
said separator float having a circumferential side
wall of sufficient depth to align the float coaxially
with the tank free of other aligning means, the
side wall of the float having snug slidable clear-
ance with the tank wall and having its underside
invertedly conical from the edge of the side walls
toward the outlet opening with which said second
conduit communicates, the side wall of said float
having a plurality of circumferentially spaced
grooved vents therein converging from the bot-
tom to top, the lower openings of the vents oc-
cupying a major portion of the circumference of
the lower edge of the circumference of the side
wall of the float.

5. A liquid proportioner device for connection
to a main line feed conduit which has a flow con-
stricting bafle therein, comprising a cylindrical
tank, a separator float in the tank for dividing
it into two compartments for respectively receiv-
ing a primary liquid from the main line and a
secondary liquid which is to be proportionally fed
into the main line, a tap line conduit connected
into the main line forwardly of the bafile com-~
municating between the main conduit and the
primary liquid compartment of the tank, and a
second conduit connected into the main line be-
yond said bafile and communicating between an
outlet of the secondary liquid compartment of
the tank and the main line conduit for injecting
liquid from said secondary fluid compartment
into the main line conduit, said separator float
being partially buoyant so as to float only with
relation to the secondary liquid which is to be

wardly of the bafle and communicating between yg fed to the main line conduit, and comprising &



disc body having a circumferential side wall in
‘snug slidable clearance with the tank wall and
having its underside invertedly conical from the
edge of the side wall towards the outlet opening
with which said second conduit communicates,
the disc body having axially disposed grooved
vents spaced circumferentially thereof whereby
air and gas may escape through said vent past
the float, said grooved vents converging from bot-
tom to top of side wall, and & major portion of the

19

circumference of the lower edge of the side wall a

:bemg occupied by said vents.
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