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BALL VALVE WITH INTEGRATED
REMOVABLE FLOW VENTURI, FLLOW
BALANCING MEANS, AND PIPE UNION
MEANS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The field of art to which this invention pertains may be
generally located 1n the class of devices relating to valves.
Class 137, Fluud Handling, United States Patent Office
Classification, appears to be the applicable general area of
art to which the subject matter similar to this invention has
been classified 1n the past.

2. Description of the Prior Art

This mvention relates to a flow control ball valve with an
integrated removable venturi, a flow balancing means, and a
pipe union means for use in a heating, ventilating and air
conditioning system. The integrated structure of the present
invention combines the most sought after components used
in piping fan coils and air handling units into a single
compact, easy to install product. Heating and cooling sys-
tems have widely varying flow rates requiring different sized
venturis to properly measure the flow through the systems.
Whenever a heating, ventilating and air conditioning chilled
water or hot water system 1s 1nstalled 1n a facility, 1t employs
terminal units such as fan coils, heat pumps, air handlers or
ventilating air coils to heat or cool the individual spaces
within the facility. To allow each coil to be insulated,
serviced, checked and balanced, a number of components
are used. These components mclude i1solation valves, bal-
ance valves, unions and pressure/temperature readout ports.
Components can, and are, used 1n virtually any combination.
A typical job will use a number of each of these components
around every coil to satisty the requirements as stated on the
plans for a system. Unfortunately, these component combi-
nations can become very complex. A typical two-way coil
piping schematic for a large facility, for example, can
contain over eight components and fifteen pipe fittings
which require over 26 piping connections to complete. At
fen minutes per piping connection, this works out to over
four hours to pipe up one coil. Multiply this by the fifty or
so colls on a normal job, and a labor requirement quickly
runs up mnto the hundreds of hours, and thousands of dollars
of labor costs.

SUMMARY OF THE INVENTION

It 1s a primary object of the present invention to provide
a ball valve which has integrated therewith a removable flow
venturl, a flow balancing means, a pipe union means, and an
air vent tapping plug, whereby the air collected in the body
cavity of the valve can be removed easily if the valve is
employed 1n a fluid stream such as a water stream.

It 1s another object of the present invention, to provide a
ball valve provided with a valve position indicator plate and
an adjustable memory position mndicator stop member, and
with an integrated removable flow ventur: and two associ-
ated pressure temperature readout ports, whereby 1t 1s pos-
sible to satisty the requirements of a heating, ventilating and
air conditioning system with a minimum of valve bodies, at
reduced 1nstallation labor costs and provide a capability to
customize ecach system by using various combinations of
venturis to effect a prebalancing of such a system.
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The flow ventur1 allows flow measurements to be taken
through the two pressure/temperature readout ports as fluid
travels through the valve, with the ball valve in an open
position. Once the flow measurement through the venturi 1s
determined the ball valve can be throttled, that is partially
closed. Successive pressure/temperature readings are then
taken and the ball valve 1s further throttled until the desired
flow through the ball valve 1s obtained. At that point the
adjustable memory position indicator stop member 1s set
permit the ball valve to be closed and then be reopened to the
position of desired flow. The adjusted position of the
memory position mndicator stop member relative to the valve
position the memory stop indicator plate 1s recorded for
record purposes.

Each one of the functions described hereinabove 1s typi-
cally performed by a separate device in heating, ventilating,
and air conditioning systems. Each one of the functions
requires at least two piping connections, and every heat
transfer coil installed to heat and cool a given space within
a building requires all these devices to perform its function
correctly. By combining all of these separate devices 1nto a
single valve, considerable time 1s saved 1n the installation of
a heat transfer coil. In addition, approximately ten piping
connections are eliminated, thus removing ten potential leak
points. Also, the integrated ball valve of the present imnven-
tion 1s one {ifth the installed length of the components it
replaces, making the installation of a heat transfer coil much
casier 1n what 1s typically a very cramped installation space.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top plan view of a ball valve with an integrated
removable venturi, a flow balancing means, a pipe union
means, and an air vent means, made 1n accordance with the
principles of the present invention.

FIG. 2 1s a vertical section view of the ball valve 1llus-

trated 1 FIG. 1, taken along the line 2—2 thereof, and
looking 1n the direction of the arrows.

FIG. 3 1s a horizontal section view of the ball valve
structure 1illustrated in FIG. 2, taken along the line 3—3
thereof, and looking in the direction of the arrows.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, and 1n particular to FIGS.
1 and 2, the numeral 10 generally designates a ball valve
assembly including a mtegrated removable venturi, a flow
balancing means, and a pipe union means. The integrated
ball valve assembly 10 comprises a valve body 12 that 1s
provided on the exit end thereof with a valve body nut 14.
The mner end of the valve body nut 14 1s circular 1n shape
and 1s provided with a peripheral threaded portion 16. The
peripheral threaded mner end 16 of the valve body nut 14 1s
threadably mounted 1n the internally threaded valve body
outlet end 18 of the valve body 12. The valve body nut 14
1s provided with a threaded outlet port 20. A flow control
quarter-turn ball valve 22 1s rotatably mounted in a ball
valve chamber 26 1n the valve body 12 on a pair of ball seals
24. The flow control quarter-turn ball valve 22 1s rotatably
mounted about an axis perpendicular to the longitudinal axis
of the valve body 12. The valve body nut 14 1s provided with
an 1nlet opening 28 on the inner end thereof, which com-
municates with a passage 30 formed through the flow
control ball valve 22.

As shown 1n FIG. 3, the valve body 12 1s provided with
a transverse, outwardly extended integral hub 32 which 1s
positioned centrally relative to the ball valve chamber 26.
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The hub 32 1s provided with an mternal threaded plug bore
34 1n which 1s threadably mounted an air vent tapping plug,
36. The inner end of the vent plug bore 34 communicates
with the ball valve chamber 26 by a transverse vent passage
38. The last described vent passage 38 and vent plug bore
34, provide an air removal passage. When the valve ball 22
1s 1n a partially open position, the valve ball chamber 26 or
cavity, between the ball valve 22 and the valve body 12 is
open to fluid flow through the ball valve 22. Air traveling in
a water stream through the ball valve 22 will seek the point
of low velocity, which 1s the valve body chamber 26. The air
collected in the valve body chamber 26 may be removed
casily by loosening the air vent tapping plug 36.

The valve body 12 1s provided with a stepped diameter,
cylindrical inlet passage which 1s aligned with the passage
30 formed through the ball valve 22. The outer end of said
stepped diameter, cylindrical inlet passage i1s indicated by
the numeral 42 and it 1s formed to a diameter larger than the
exit end thereof, which 1s imndicated by the numeral 40 and
which 1s aligned with and communicates with the passage 30
formed through the ball valve 22. A union tailpiece 44 is
detachably mounted on the inlet end of the valve body 12.
The inner end face 46 of the union tailpiece 44 seats against
the face 48 of the inlet end of the valve body 12. An O-ring
scal 50 1s operatively mounted 1n the face 48 of the mlet end
of the valve body 12, and 1t seats against the inner end face
46 of the union tailpiece 44. The union tailpiece 44 1is
provided with a peripheral thread 52 on the mner end thereof
around which 1s threadably mounted the internal threaded
portion 54 of a union nut 56, for securing the union tailpiece
44 to the valve body 12. The union tailpiece 44 1s provided
with an 1inlet port 538 which communicates through an
opening 60 1n the inner end thereof with the inlet end of the
stepped diameter, cylindrical inlet passage bore 42.

A venturi, generally idicated by the numeral 62 1s
slidably and removably mounted m the stepped diameter,
cylindrical inlet passage 40,42. The inner end of the venturi
62 1s formed with a circular periphery 64 which 1s of a
smaller diameter than the diameter of the venturi outer end
66. An annular shoulder 68 1s formed around the periphery
of the venturi 62 at the junction point between the venturi
outer peripheries 64,66. The venturi annular shoulder 68 is
scated against a mating shoulder 70 formed at the junction
point between the peripheries of the stepped cylindrical
passage 1nlet portions 40,42. The ventur1 62 1s releasably
retained 1n the valve body 12 by a removable retainer clip
74. The venturi 62 1s provided around the periphery thereof,
adjacent the entrance end thereof, with a pair of longitudi-
nally spaced apart O-ring seals 72.

As shown 1n FIG. 1, an integral, cylindrical hub 76 1s
formed on the valve body 12, in a position adjacent the inlet
end of the venturi 62, and on a transverse axis which 1s
perpendicular to the axis of the air vent hub 32. As shown
in FIG. 2, the integral hub 76 1s provided with a threaded
bore 78 which extends inwardly from the outer end thereof
and which communicates at 1ts inner end with a transverse
cylindrical passage 80 that 1s connected to the bore 42 of the
stepped diameter, cylindrical inlet passage 1n the valve body
12. The transverse cylindrical passage 80 1s positioned to
communicate with the last mentioned passage bore 42 1n a
position adjacent to the inlet end of the ventur: 62.

Mounted in the threaded bore 78 of the integral hub 76 1s
a conventional pressure/temperature readout port, which 1s
identified generally by the numeral 82. The conventional
pressure/temperature readout port 82 1s available from
Sisco, Inc. of 1700-B Industrial Highway, Cinnaminson,

N.J., 08077-2547, under Model Number BNO-250. The

10

15

20

25

30

35

40

45

50

55

60

65

4

pressure/ temperature readout port 82 includes an elongated
body 84 which has a threaded lower end 86 that 1s threadably

scated 1n the threaded bore 78 in the integral hub 76. An
enlarged, longitudinally extended bore or chamber 88 1is
formed 1n the pressure/temperature readout port body 84 and
it 1s open on the lower end and communicates through a
transverse cylindrical passage 80 with the inlet bore 42 1n the
valve body 12. An elastomeric member 90, which 1s cylin-
drical 1n shape, 1s operatively mounted 1n the bore 88, and
its upper end 1s seated against the shoulder 1n the readout
body 84 formed by the upper end of the bore 88. The lower
end of the elastomeric cylindrical member 90 1s seated on a
metal retainer tube 92 that 1s operatively seated 1n the lower
end of the readout port bore 88 and 1s retained 1n position by
any suitable means, as by a pressiit. The metal retainer tube
92 communicates at 1its lower end with the transverse
cylindrical passage 80 1n the valve body 12. The body 84 of
the pressure/ temperature readout port 82 1s provided on the
upper end thereof with an integral reduced diameter exten-
sion 94, through which 1s formed an axial, cylindrical
passage 96 that communicates with the upper end of the
enlarged bore or chamber 88 1n the readout port body 84.
The outer or upper end of the cylindrical passage 96, in the
upper end 94 of the readout body 84 of the readout port body
84, 1s enclosed by a seal 98 and a cap 100 threadably
mounted on the threaded upper end 94 of the readout body
84 when the readout port 82 1s 1nactive.

As shown 1 FIG. 1, a second pressure/temperature read-
out port 1s mounted on the valve body 12, on a transverse
ax1s which 1s disposed 90 degrees to the transverse axis of
the first readout port 82, and 1t 1s indicated by the numeral
82a. As shown 1 FIG. 3, the second pressure/temperature
readout port 82a 1s mounted 1n a position for communication
with a passage 80a which communicates with the bore 42 of
the stepped passage through the valve body 12, and 1n a
position which 1s perpendicular to the throat of the venturl
62. As shown 1n FIG. 3, the parts of the second pressure/
temperature readout port 82a, which are the same as the
parts of the first pressure/temperature port 82, are marked
with the same reference numerals followed by the small
letter “a”. The two pressure/temperature readout ports 82
and 82a are identical in structure and use.

As shown 1n FIG. 3, the passage 80a that communicates
with the second pressure/temperature readout port 82, com-
municates at 1ts inner end with an annular or peripheral
oroove 102 that 1s formed around the periphery of the throat
of the ventur1 62. The annular or peripheral groove 102
formed around the ventur1 62 communicates at 1ts 1nner end
with a transverse cylindrical bore 104 that communicates
with the entrance or throat passage 106 of the ventur1 62. As
shown 1n FIG. 3, the ventur1 62 1s provided with a divergent
exit passage 108 that communicates with the cylindrical
passage 40 1n the valve body 12.

As shown 1n FIG. 2, the ball valve 22 1s provided with a
valve stem or shaft 110 which has a lower integral rectan-
oular end 112 that 1s seated 1n a rectangular slot 114 that 1s
formed 1n the upper end of the ball valve 22. The valve stem
or shaft 110 1s rotatably mounted 1n a valve stem hub 116
that 1s 1ntegrally formed on the valve body 12. The valve
stem hub 116 1s internally threaded and secated i1n the 1nner
end of the valve stem hub 116 1s a conventional packing
oland 118 which 1s held in an operative position 1n the valve
stem hub 116 by a conventional packing gland nut 120. A
pair of axially spaced apart O-ring seals 122 are mounted
around the periphery of the valve stem or shaft 110 1n sealing,
in engagement with the inner bore of the packing gland nut

120.
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As shown 1n FIGS. 1 and 2, a control lever, generally
indicated by the numeral 124, 1s provided for rotating the
ball valve 22 between a closed and an open position. As
shown 1n FIG. 2, the control lever 124 includes a handle
portion 126 which 1s integrally connected to a downwardly
angled portion 128 that 1s integral with a flat portion 130.
The handle flat portion has an opening therethrough for
scating 1t around the threaded integral upper end 132 of the
valve stem or shaft 110. A control lever position indicator
plate 134 has an opening therethrough to position 1t over the
integral threaded upper end 132 of the valve stem or shaft
110. A control lever nut 136 1s threadably mounted on the
integral threaded upper end 132 of the valve stem or shaft
110 and releasably retains the flat portion 130 of the control
lever 124 and the position indicator plate 134 1n place. As
shown 1n FIG. 2, the flat portion 130 of the control lever 124
1s provided on a free end thereof, with an imtegral down-
wardly extended lip 138, which engages an integral stop
protrusion 140 on the hub 116, when the control lever 124
1s 1n the open position shown 1n FIGS. 1 and 2, and the ball
valve 22 1s 1 a full flow position.

As shown 1n FIG. 1, the ball valve 22 1s provided with a

memory position indicator circular cap member 142 which
1s provided with an outwardly integral extension 144 on one
side thercof. An integral downwardly extended memory
position stop leg 146 (FIG. 2) 1s integrally formed on the
memory position cap extension 144. A vertical, integral stop
148 (FIG. 1) is formed on the valve body 12, and it extends
upwardly therefrom, and 1s adapted to be engaged by the
memory position stop leg 146, as described hereinafter. A
retainer bolt 150 1s mounted through an opening in the top
wall of the memory position cap member 142, and it extends
downwardly into a threaded hole in the upper end of the
valve stem 132 for securing the memory position cap
member 142 1n a rotated position relative to the valve stem
110. As shown 1n FIG. 1, the memory position cap member
142 1s provided with an integral protrusion 152 on the side
thereof to show the position of the memory position cap 142
in an adjusted position relative to the percentage degree of
valve opening on the position indicator plate 134.

In use, the ball valve, with the mtegrated removable flow
venturi, with the flow balancing means 1s operatively
mounted 1n a fluid flow line of a heating, ventilating and air
conditioning system by means of the valve body nut 14 and
the union tailpiece 44 and union nut 56. The flow ball valve
flow control handle 124 for the ball valve 22 1s shown 1n
FIGS. 1 and 2 1n an open valve position. The ball valve 22
may be turned to a fully closed position by rotating the
control handle 124 through a 90 degree turn, 1 a clockwise
direction, as view 1n FIG. 1.

Heating and cooling systems in large buildings have a
plurality of circuits with widely varying flow rates, that
require different size venturis to properly measure the flow
through a fluid flow control valve. By providing a removable
venturl 1t 1s possible to satisly the requirements of the
heating and cooling industry with a minimum of valve
bodies. Furthermore, 1t 1s possible to customize each 1nstal-
lation by using various sizes of flow venturis for the various
flow valves incorporated in a heating and cooling system,
and thus provide a means for prebalancing the tlow of tluid
through a plurality of valves in a heating and cooling system.

As shown 1n FIG. 1, when the ball valve control lever 124
i1s 1n the full flow or 100% flow position, the memory
position stop leg 146 and the memory position i1ndicator
circular cap member 142 are releasably secured on the valve
stem 110 1n a position shown in FIG. 1, so that the stop leg
146 abuts the stop member 148. In this condition, the ball
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valve control lever 124 may be rotated 90 degrees between
the open position shown 1 FIG. 1 and a closed position.
However, 1n a heating and cooling system 1t 1s necessary to
regulate the flow of fluid through the ball valve 22. For
example, 1n a water flow line 1t may be desirable to provide
a certain volume tlow, as for example, four gallons of tluid
per minute.

In order to set the control lever 124 for a desired flow, the
caps 100 and 100a on the pressure/temperature readout ports
82 and 82a are removed. Conventional pressure and tem-
perature needle type 1nstruments are then used to determine
the pressure drop across the throat of the venturi 82. The
pressure and temperature needle type mstruments are pro-
vided with the pressure/temperature readout ports 82 and
82a, by the manufacturer of the same, who 1s listed herein-
before. A needle type pressure instrument 1s inserted down-
wardly through each of the passages 96 and 96a, in the
readout ports 82 and 82a, respectively, and through the
elastomeric members 90 and 90a, and 1nto the bores 42 and
the throat portion 106 of the ventur: 62. Such instruments
have pressure indicating instruments attached thereto as for
example, manometers. Temperature difference readings of
the fluid tlowing through the ventur1 62 are also obtained by
temperature needle 1nstruments inserted downwardly
through the readout ports 82 and 82a. The pressure and
temperature differences between the pressure and tempera-
ture readings obtained through the readout ports 82 and 82a
are then compared to a flow calibration chart for the par-
ticular venturi 62 which 1s being used and the calibration
chart for such a venturi 62 employed. If the calibration chart
for the particular venturi indicates that a four inch pressure
differential, and the temperature difference obtained, results
in seven gallons of fluid per minute through the particular
ventur1 62, the user will throttle the ball valve control lever
124, that 1s move 1t 1n a clockwise direction as viewed 1n

FIG. 1 to reduce the flow of fluid through the ball valve 22.

Successive pressure and temperature differential readings
are taken together with successive throttling movements of
the ball valve control lever 124 until the desired flow
through the venturi i1s reached, as for example, the afor-
estated four gallons per minute. At that point, the retainer
bolt 150 1s loosened, and the memory position cap member
142 1s rotated counter clockwise, as viewed 1n FIG. 1, to
bring the memory position stop leg 146 1nto engagement
with the integral vertical stop 148. The retainer bolt 150 1s
then secured 1n place, to lock the position of the memory
position stop leg 146 1n 1ts adjusted position. The differential
pressure and temperature which provides the desired volume
of fluid flow through the ventur1 62 is recorded, and the
setting of the position indicator protrusion 152 on the
memory position cap 142, relative to the percentage valve
open position 1t 1s adjacent to on the position indicator plate
134 1s also recorded. It will be seen, that after the afore-
described balancing steps have been carried out, it 1s pos-
sible to move the ball valve control lever 124 clockwise, as
viewed 1 FIG. 1, to a fully closed position, and it may
thereafter be turned counterclockwise back to the desired
and preset flow position, because the stop leg 146 will
engage the stop 148 and prevent the control lever 124 from
being moved further 1n a counterclockwise direction.

What 1s claimed is:

1. In a valve assembly, the combination comprising;:

(a) an elongated valve body (12) having an inlet end and
an elongated inlet bore (40,42);

(b) a flow venturi (62) removably mounted in said elon-
gated inlet bore (40,42), and having an inlet end with an
entrance throat passage (106) and an outlet end with an
exit passage 108;
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(¢) a union tailpiece (44) detachably mounted on the inlet
end of the valve body (12), by a union nut (56), and
having an inlet port (58) formed therein;

(d) said elongated valve body (12) having a ball valve
chamber (26) formed therein, adjacent the venturi exit
passage (108);

(e) a quarter-turn ball valve (22) rotatably mounted in said
ball valve chamber (26) for controlling the flow of fluid
through the valve body (12);

(f) a valve body nut (14) detachably mounted on the valve
body (12), adjacent the ball valve chamber (26), and

having an outlet port (20) formed therein;

(g) a first pressure/temperature readout port (82) detach-
ably mounted on said valve body (12);

(h) a first readout passage (80) formed in the valve body
(12) and communicating said first pressure/ tempera-
ture readout port (82) with said elongated inlet bore
(42) adjacent the inlet end of the ventur1 (62);

(i) a second pressure/temperature readout port (82a)
detachably mounted on said valve body (12);

(1) a second readout passage (80a) formed in the valve
body (12) and communicating said second pressure/
temperature readout port (82a) with passage means
(102,104) in the venturi (62) which communicate with
the venturi entrance throat passage (106);

(k) control lever means (124) attached to said ball valve
(22) for rotating the ball valve (22) between open and
closed positions; and,

(1) said pressure/temperature readout ports (82,82a) being
adapted to allow pressure and temperature detecting
instruments to be inserted throughout to provide the
pressure and temperature differences of fluid flowing
into the venturi (62) and the fluid flowing through the
entrance throat passage (106) of the venturi (62), for
determining the rate of flow of fluid through the ball
valve (22) for setting the ball valve (22) in a selected
open position.

2. In a valve assembly, the combination as defined in

claim 1, comprising:

(a2) a memory position stop (148) integrally formed on the
valve body (12); and,

(b) control lever memory position means (142,144, 150)
adjustably mounted on said valve stem (110) and
including a stop leg (146) engagable with the memory
position stop (148) to restrict rotary movement of the
ball valve (22) to a selected open position.

3. In a valve assembly, the combination as defined in

claim 2, comprising;:

(a) a position indicator plate (134) carried by said control
lever means (124); and,

(b) a position indicator means (152) on said control lever
memory position means (142,144,150) for indicating
the adjusted open position of the control lever means
(124) when the stop leg (146) engages the memory
position stop (148).

4. In a valve assembly, the combination as defined in

claim 3, comprising;:

(a) a vent plug hub (32) formed on the valve body (12) and
having a threaded vent plug bore (34) formed therein;

(b) a vent passage formed in the valve body (12) and
communicating the valve body chamber (26) with the
vent plug bore (34); and,

(¢) a removable vent plug (36) threadably mounted 1n said
vent plug bore (34) for venting air from said valve body

chamber (26).
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5. In a valve assembly, the combinaiion comprising:

an elongated valve body having an inlet end and an
elongated inlet bore;

a flow venturi removably mounted in said elongated inlet
bore, and having an inlet end with an entrance throat
passage and an outlet end with an exit passage;

said elongated valve body having a ball valve chamber
formed therein, adjacent the veniuri exit passage;

a quarter-turn ball valve rotatably mounted in said ball
valve chamber for controlling the flow of fluid through
the valve body;

a first pressure/temperature readout port detachably
mounted on satd valve body;

a first readout-passage formed in the valve body and
communicating said first pressure/temperature readout
port with said elongated inlet bore adjacent the inlet
end of the venturi;

a second pressure/temperature readout port detachably
mounted on satd valve body;

a second readout passage formed in the valve body and
communicating said second pressure/temperature
readout port with passage means in the venturi which
communicate with the venturi entrance throat passage;

control lever means attached to said ball valve for rotat-
ing the ball valve between open and closed positions;
and

said pressure/temperature readout ports being adapted to
allow pressure and temperature detecting instruments
o be inserted throughout to provide the pressure and
temperature differences of fluid flowing inio the venturi
and the fluid flowing through the entrance throat pas-
sage of the venturi, for determining the rate of flow of
fluid through the ball valve for setting the ball valve in
a selected open position.

6. In a valve assembly, the combination as defined in

claim 5, comprising:
a memory position stop integrally formed on the valve

body;

said control lever means comprising a rotary valve stem;
and

control lever memory posttion means adjustably mounted
on said valve stem and including a stop leg engageable
with said memory position stop 1o restrict rotary move-
ment of said ball valve to a selected open position.

7. In a valve assembly, the combination as defined in

claim 6, comprising:

a postiion ndicator plate carried by said control lever

means, and

a postiion indicator means on said control lever memory
position means for indicating the adjusted open posi-
lion of the control lever means when said stop leg
engages said memory postion Stop.

8. In a valve assembly, the combination as defined in

claim 7, comprising:

a vent plug hub formed on the valve body and having a
threaded vent plug bore formed therein;

a vent passage formed in the valve body and communi-
cating said valve body chamber with said vent plug
bore; and

a removable vent plug threadably mounted in said vent
plug bore for venting air from said valve body chamber.
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