Office de la Propriete Canadian CA 2827672 A1 2012/08/23

Intellectuelle Intellectual Property
du Canada Office (21) 2 827 672
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépét PCT/PCT Filing Date: 2012/01/25 (51) Cl.Int./Int.Cl. F76L 37/36 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2012/08/23 F16L 37/373(2000.01)

. . : _ (71) Demandeur/Applicant:
(85) Entrée phase nationale/National Entry: 2013/08/16 EATON CORPORATION. US

(86) N° demande PCT/PCT Application No.: US 2012/022430
(72) Inventeur/Inventor:
(87) N° publication PCT/PCT Publication No.: 2012/112269 HAUNHORST, GREGORY A., US

(30) Priorité/Priority: 2011/02/18 (US13/030,763) (74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : COUPLEUR HYDRAULIQUE A RACCORDEMENT RAPIDE
(54) Title: QUICK CONNECT FLUID COUPLING

110
10
) 114
ji,............................-_/ . |
132 | )
12— [
B e e
105 N /o
104 |
G - Eu'-""‘ "'117 i
\ SR 108 '
10 102 \
120 i O
0 117

(57) Abréegée/Abstract:

A full flow quick connect fluid coupling (100) that reduces spillage using a convex (22) and a concave ball valve (22 ') mounted
each In a separate coupling body (10,10") that are joined together where the ball valves seal together and are sequentially rotated
using one activation lever (102) to first rotate a first ball valve 90 degrees and then rotating a second ball valve 90 degrees using a
gear drive mechanism. A handle button release lock (118,124,126) and a secondary handle lock (116) ensure that the valves are
not opened until the bodies are joined and locked together in sealing engagement. A lock mechanism (150) Is used to lock the
bodies together and to provide a lock tab that prevents the ball valves from being opened until the lock mechanism Is closed.
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FIG 3

(57) Abstract: A tull flow quick connect fluid coupling (100) that reduces spillage using a convex (22) and a concave ball valve (22

) mounted each 1n a separate coupling body (10,10") that are joined together where the ball valves seal together and are sequentially

rotated using one activation lever (102) to first rotate a first ball valve 90 degrees and then rotating a second ball valve 90 degrees

using a gear d

r1ive mechanism. A handle button release lock (118,124,126) and a secondary handle lock (116) ensure that the valves

are not opened until the bodies are joined and locked together in sealing engagement. A lock mechanism (150) 1s used to lock the
bodies together and to provide a lock tab that prevents the ball valves from being opened until the lock mechanism i1s closed.
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QUICK CONNECT FLUID COUPLING

TECHNICAL AREA
[0001] This invention relates to a quick connect fluid coupling that provides opening
using a single lever to sequentially open each of two nested ball valves with minimal fluid

spillage upon disconnection of the coupling bodies.

BACKGROUND

[0002] Fluid couplings known as “dry-break™ couplings, such as the type commonly
found on the end of flexible hoses often use ball valves. In one prior art example, a separate
coupling body for each ball valve holds the ball valve 1n position which are joined together
and held by a locking mechanism then, the ball valves are opened by the sequential rotation
of two levers 90 degrees. One ball valve 1s convex while the second ball valve 1s concave in
one section so that the two ball valves can be nested together to and then can be rotated to
cither a closed or open position. Closing the ball valves before disconnecting the coupling
provides low spillage of the transported fluid. When the coupling bodies are joined together,
cach ball valve 1s rotated to a position which permits flow. Before the couplings are
separated, cach ball valve 1s rotated to a closed position and the coupling bodies are separated
where each ball valve seals a respective coupling body. A concave ball valve and a convex
ball valves are used which are interfit together when the coupling bodies are connected so
that a minimum volume of fluid 1s lost when the ball valves are closed and the couplings are
separated.

[0003] One improvement 1n ball valve design has been a semi-spherical depression in
on¢ ball valve with the other ball valve resting 1n the depression. This 1s known as a
concave/convex ball valve design. This provides for minimal fluid spillage when the
couplings are separated after the conveyance of fluids. One prior art handle or lever design
prohibits incorrect sequencing of the ball valves during opening and closing using specially
shaped cams formed on the handles. Another prior art feature 1s a interlocking mechanism to
hold the coupling bodies together where a flange 1s formed on one of the coupling bodies that
engages extensions on the second coupling body and a locking pin 1s activated by one of the
handles to prevent disconnection of the coupling bodies once the ball valves are rotated

towards an opening position.
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[0004] In U.S. Patent 5,402,825 to McCracken, a ball valve coupling 1s disclosed
where the ball valves are flattened to provide a sealed fluid path between them. During the
time that the coupling 1s being disconnected, one of the ball valves 1s axially displaced by a
spring thereby allowing the ball valves to be rotated to a closed position. Also disclosed 1s a
latch mechanism which prevents the coupling bodies from being disconnected as long as the
ball valves are not 1n a fully closed position.

[0005] In U.S. Patent 5,488,972 to McCracken et al., a ball valve coupling having
coupling bodies that are joined and then locked together and the ball valves opened using two
handles 1s disclosed. The handles have geometries that consist of convex and a concave cam
portions that interact to prevent the rotation of the second handle until the first handle has
been rotated into position. One ball valve includes flat surfaces on the ball and a retainer
with flats that correspond to the flats on the ball valve. This feature keeps the ball valve on

centerline and allows valve actuation without damage to either ball valve.

SUMMARY

[0006] What 1s disclosed 1s a quick connect coupling that has a compact size and an
casy coupling connection system that uses a spring loaded plate latching mechanism.
Importantly, the coupling only requires the rotation of one handle to open both ball valves
instead of two handles as with the prior art couplings. This nested ball valve design uses a
convex and a concave ball valve, one each 1n a respective coupling body act to minimize the
spillage of fluid once the ball valves are moved to a closed position and the coupling bodies
are disconnected. This exemplary quick connect coupling 1s also known 1n the art as a “dry
break™ coupling.

[0007] Since the concave and convex ball valve design requires that the opening of
the ball valves must be made in sequence, 1in the exemplary coupling activation mechanism, a
section of mating gears 1s used to open the second ball valve after the first ball valve 1s
opened using a single lever. The ball valves are opened 1n sequence by rotating the handle
180 degrees 1n one continuous motion. The rotation of the first ball valve 1s made directly by
the movement of the lever or handle over a 90 degree rotation of the handle and an attached
cam drive which 18 1n turn connected to a drive shaft which 1s connected to the first ball
valve. The handle 1s then disengaged from the cam drive so that the first ball valve stays at
the 90 degree open position. A set of gear tecth formed on the drive disc that 1s directly

connected to, or 18 part of the handle, mesh with gear teeth formed on a driven disc. The
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driven disc 1s connected through a driven shaft to the second ball valve. As the handle 1s
rotated an additional 90 degrees, the drive and driven gears mesh to rotate the driven shaft
and the second ball valve 90 degrees to its fully open position. A latch mechanism then
prevents the couplings from being unlatched until both the ball valves are once again closed
by rotating the handle in an opposite direction 180 degrees.

[0008] The exemplary coupling includes safety interlocks that perform the following
functions: prevent valve opening when the coupling bodies are disconnected, hold the ball
valves 1n either a closed or open position, and prevent disconnection of the coupling bodies
when either ball valve 1s open. When the coupling bodies or halves are disconnected, the
handle on one¢ of the coupling bodies 1s held 1n the closed position by a tab on the spring
loaded latch plate. The other coupling body does not have an actuation handle so the ball
valve cannot be opened as long as the coupling bodies remain disconnected. Due to the
locking tab portion of the latch plate which interferes with the cam portion of the drive cam,
the coupling halves can not be disconnected until the handle 1s returned to the fully closed
position.

[0009] After the coupling bodies are connected, the tab mn the spring loaded latch
plate 1s retracted and the operator 1s free to begin rotation of the handle after the latch button
located on the handle 1s slid toward the base end of the handle while the handle 1s rotated.
This action releases the handle check ball from the detent that holds the handle 1n the fully
closed position. The handle locking pin 1s spring biased toward disengagement from the drive
cam, but for the first 90 degrees of the handle rotation, the locking pin 1s pushed into
engagement with the drive cam by the edge wall of the base plate. Thus, during the first 90
degrees of the rotation of the handle, the locking pin locks the handle to the drive cam and the
drive shaft so that the convex ball valve will open first. After 90 degrees of rotation of the
handle and consequently of the convex ball valve, the shaft ball detent drops 1nto the
depression detent in the coupling body to hold the drive shaft and the convex ball valve 1n the
fully open position. At this point, the gear tecth on the drive disc engage the gear teeth on the
driven disc such that further rotation of the handle moves the concave ball towards the open
position while the convex ball valve 1s not rotated. Note that the convex and the concave ball
valves can be reversed 1n their relative locations and respective connections to the activation
mechanism of this disclosure. Reference to one type of ball valve implies reference to the

other type of ball valve and visa versa. The only requirement 1s that the coupling use one
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concave ball valve and one convex ball valve and the convex ball must open first and close
last.

[0010] During further rotation, the locking pin spring is again compressed and when
the handle has rotated the full 180 degrees, the locking pin pops out once again. At the same
time, the handle ball detent drops 1nto the depression 1n the body and locks the handle 1n the
wide open position.

[0011] To close the ball valves, the handle 1s rotated 1n the opposite direction 180
degrees and the following events will occur 1in order during that rotation of the handle. First
the operator must slide the button on the handle toward the drive shaft pivot while rotating
the handle which releases the handle ball detent that holds the handle 1n the open position and
it also biases the locking pin toward engagement. During the first 90 degrees of rotation, the
engagement of the gears causes the concave ball valve to close first. After the handle 18
rotated 90 degrees, the locking pin re-engages the drive shaft. At the same time, the pin
holding the shaft ball detent i place 1s depressed thereby releasing the ball detent and
allowing the shaft to rotate from the 90 degree position to the fully closed position. Also, at
this point, the gear teeth on the handle drive disc disengage the gear teeth on the driven disc
so that further rotation does not move the concave ball valve which 1s now closed. When the
handle has been rotated the full 180 degrees back to its initial position, the convex ball 1s
closed (the concave ball 1s already closed) and the handle ball detent drops into the
depression 1n the body and locks the handle in the closed position and the coupling bodies
can be disconnected since the latch plate has also been released from 1ts locked position.

[0012] The advantages of the exemplary ball valve coupling will become evident
from the following detailed disclosure but primarily include and easy and compact coupling
mechanism and a one handle opening and closing mechanism with all of the required safety

locks to prevent inadvertent leakage of the fluid being transported.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] FIG. 1 1s a cross-sectional drawing of a prior art ball valve coupling without
activation handles;
[0014] FIG. 2 is a plan view of the exemplary ball valve coupling in a coupled
configuration with the ball valves closed;

[0015] FIG. 3 1s a top plan view of the exemplary ball valve coupling of FIG. 2;



CA 0282776772 2013-08-16

WO 2012/112269 PCT/US2012/022480

[0016] FIG. 4 1s a plan view of the exemplary ball valve coupling 1n a coupled
configuration with the first ball valve opened 90 degrees;

[0017] FIG. 5 1s a top plan view of the exemplary ball valve coupling of FIG. 4;

[0018] FIG. 6 1s a plan view of the exemplary ball valve coupling 1n a coupled
configuration with the first ball valve opened 90 degrees and with the second ball valve
opened 90 degrees;

[0019] FIG. 7 1s a top plan view of the exemplary ball valve coupling of FIG. 6;

[0020] FIG. 8 1s a partial top plan view showing the handle detent mechanism,;

[0021] FIG. 9 15 a cross-sectional view of the handle locking and detent mechanism
with the release button moved mwardly;

[0022] FIG. 10 1s a cross-section view of the handle locking and detent mechanism
with the release button moved outwardly;

[0023] FIG. 11 1s a cross-sectional view of the handle locking and detent mechanism
of FIG. 10;

[0024] FIG. 12 1s a front plan view of the plate latch mechanism in the unlocked
position;

[0025] FIG. 13 1s a front plan view of the plate latch mechanism in the locked
position;

[0026] FIG. 14 1s a top sectional view of the plate latch mechanism 1n the locked
position;

[0027] FIG. 15 1s a side plan view of the plate latch mechanism 1n an unlocked
position; and

[0028] FIG. 16 1s a top plan view of the drive disc and the plate latch mechanism 1n

an open position.

DETAILED DESCRIPTION
[0029] Referring now to the discussion that follows and also to the drawings,
illustrative approaches to the disclosed systems and methods are shown 1n detail. Although
the drawings represent some possible approaches, the drawings are not necessarily to scale
and certain features may be exaggerated, removed, or partially sectioned to better 1llustrate
and explain the present disclosure. Further, the descriptions set forth herein are not intended
to be exhaustive or otherwise limit or restrict the claims to the precise forms and

configurations shown 1n the drawings and disclosed 1n the following detailed description.
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[0030] Moreover, a number of constants may be introduced 1n the discussion that
follows. In some cases 1llustrative values of the constants are provided. In other cases, no
specific values are given. The values of the constants will depend on characteristics of the
associated hardware and the interrelationship of such characteristics with one another as well
as environmental conditions and the operational conditions associated with the disclosed
system.

[0031] In this disclosure, certain terminology will be used 1n the following description
for convenience 1n reference only and will not be limiting. The terms “rightward” and
“leftward” will refer to directions 1n the drawings in connection with which the terminology
1s used. The terms ‘inwardly” and “outwardly” will refer to directions toward and away from,
respectively, the geometric center of the ball groove assembly of the present invention. The
terms “‘upward” and “downward” will refer to directions as taken 1n the drawings 1n
connection with which the terminology 1s used. All foregoing terms mentioned above
include the normal derivatives and equivalents thereof.

[0032] Now referring to FIG. 1 of the drawings, a cross-sectional view of a prior art
quick connect dry coupling 1s shown. The coupling bodies 10, 10’ are 1dentical 1n most
respects. For this reason 1dentical reference numerals and primers are used where
appropriate. The coupling assembly 8 includes annular coupling body 10 having at least one
flange 12. The body 10 includes passage 16 which intersects the ends, and an annular valve
seat 1s defined within the passage concentric thereto by spherical surface 18, and a retainer
20. Likewise, the coupling assembly 8 includes annular coupling body 10 having flange
projections 12° which engage the flange 12.

[0033] A ball valve 22 1s rotatably mounted within the passage 16 and includes a
spherical exterior surface 24 and a diametrical bore 26 which extends therethrough. As will
be appreciated, the valve seat spherical surface 18 and retainer 20 engages the ball valve
surface.

[0034] Ball valve 22 defines slot 28 which receives head 30 of a ball valve actuation
mechanism 32 (partially shown). The wall of body 10 defines seal bore 34 and scal 36.
When ball valve 22 and bore 26 are at a position 90 degrees to axis A-A’, ball valve 22 1s
closed. Rotating ball valve 22 and bore 26 clockwise 90 degrees to a position parallel with
ax1s A-A’ opens ball valve 22. Bore 26 then 1s aligned with axis A-A’ and permuts

unrestricted fluid flow through body 10. In a like manner, the valve 22’ is contained within
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the coupling body 10’ and 1s sealed to the coupling body 10° but can be rotated from the open
position shown 1n FIG. 1 to a closed position using the actuation mechanism 32.

[0035] The first ball valve 22 includes a spherical exterior surface and the bore 26
extending therethrough which 1s shown in FIG. 1 m an open position. The activation
mechanism 32 (partially shown) includes a means for rotating the first ball valve 22 between
this open position when the bore 26 is 1n alignment with the passage and a closed position
when the bore 26 1s transversely disposed to the passage. The second annular body 10°
defining a passage therethrough, a second ball valve 22’ rotatably mounted within the
passage, the second ball valve 22’ including a spherical exterior surface and a bore 26’
extending therethrough, means for rotating the second ball valve 22° between an open
position when the bore 26’ 15 1n alignment with the passage and a closed position when the
bore 26’ 1s transversely disposed to the passage; a means for coupling the annular coupling
bodies 10, 10’; and wherein a portion of the spherical exterior surface of the second ball
valve 22’ includes a flat portion 21° and a portion of a retainer 23 has a flat portion 23°
wherein the flats 21°, 237 are located adjacent to cach other allowing the second ball valve
22’ to rotate between the open and closed position, but preventing the second ball valve 22
from otherwise moving in the passage of the second annular coupling body 22°.

The second ball valve 22° more preferably has at least two flat surfaces 21° and the retainer
has at lcast two flat surfaces 23° where each flat 23’ of the retainer 23 1s adjacent a flat 23° on
the second ball valve 22°. This design of the concave ball valve 22°and retainer 23 prevents
interference with the convex ball valve 22 1n the process of connecting the two coupling
bodies 10, 10°.

[0036] The second ball valve 22’ 1s a concave ball valve and the first ball valve 22 1s
a convex ball valve, wherein the concave second ball valve 227 has a semi-spherical
depression 1n the spherical exterior surface thereof wherein the convex first ball valve 22 fits
inside the semi-spherical depression when the ball valves are 1n the closed position.
Preferably, the first annular coupling body 10’ has a coupling end and the retainer 23 1s
located on the opposite side of the first ball valve 22 away from a coupling end. The passage
16 1n the first annular coupling body 10 includes a ball seal 27 that has multiple sealing ribs.
Preferably, the ball seal 27 1s a circular seal that has two sealing ribs. Typically, the ball seal
2’7 18 located 1n the passage between the convex ball valve 22 and the coupling body 10 end.

The convex ball valve must be first opened by turning the first ball valve 90 degrees. Then



CA 0282776772 2013-08-16

WO 2012/112269 PCT/US2012/022480

the concave ball valve 22°can then be opened to a full 90 degrees opening up fully the central
passage 26.

[0037] The passage 16’ 1n the second annular coupling body 10’also includes a ball
scal 277 that has multiple sealing ribs. Preferably, the ball seal 27’ 1s a circular seal that has
two secaling ribs. Typically, the ball seal 27’ 1s located 1n the passage between the concave
ball valve 22’and the coupling body 10°end. The convex ball valve must be first opened by
turning the ball valve 90 degrees. First the convex ball valve 22 1s opened 90 degrees then
the concave ball valve can then be opened to a full 90 degrees opening up fully the central
passage 26’ for flow of fluid therethrough. Thus, both central passages 26 and 26° are fully
open and the fluid can freely flow through both coupling bodies 10, 10°.

[0038] To connect the first coupling body 10 to the second coupling body 10’ flange
projections 127 from the second coupling body 10’ are recerved into recesses formed 1n the
first coupling body 10 then the coupling bodies are rotated 90 degrees along the longitudinal
ax1s so that the flange projections 12° engage the flanges 12. Reception of the projections
into the recesses and relative rotation of the coupling halves about their longitudinal axis
interlocks the coupling halves with a 90 degree rotation. The 90 degree rotation between the
coupling halves must be achieved to produce a fully coupled relationship. Note that this
quarter turn “lug and groove” latching mechanism results 1n a relatively large size package
for the complete coupling.

10039] Now referring to FIGS. 2&3 of the drawings, a front plan view and a top plan
view of the improved exemplary quick connect coupling 100 are shown having an exemplary
actuation mechanism 101 fitted thereto. The handle 102 1s mounted on the first coupling body
10 and 1s connected to drive disc 104 which has a plurality of drive gear teeth 106 formed on
a segment of the outer circumference of the drive disc 104. A driven disc 108 1s mounted on
the second coupling body 10’ and 1s connected to a driven disc 108 which has a plurality of
driven gear teeth 110 formed on a segment of the outer circumference of the driven disc 108
shaped and oriented to 1nitiate meshing with the drive gear teeth 106 when the handle 102 1s
rotated to a position 90 degrees 1n a clockwise direction from the position shown in FIG. 3.
The drive disc 104 1s selectively non-rotatably attached to the drive shaft 112 which 1s 1n turn
non-rotatably attached to a drive cam 105 and the convex ball valve 22. The handle lock 116
1S spring biased to push a locking pin 117 away from the drive shaft 112 and toward the ledge
130 of the base plate 120. The ledge 130 holds the locking pin 117 1n position to engage the
drive cam 105 which 1s connected to rotate with the ball valve 22 so that the handle 102 and
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the attached drive disc 104 rotates with the drive cam 105 for the 1nitial 90 degrees of rotation
of the handle 102. After 90 degrees of travel, the handle 102 1s released from the drive cam
105 when the locking pin 117 slides outwardly and the first ball valve 22 cannot be rotated
past its fully open position as shown in FIG. 5. The fully closed position of the handle 102,
the drive cam 105 and the driven disc 108 and hence the fully closed position of the first ball
valve 22 and the second ball valve 227 are shown in FIGS. 2&3.

[0040] To mitially rotate the handle 102 from the position shown in FIGS. 2&3, the
release button 118 must be pushed away from the drive shaft 112 which allows a check ball
122 to be released and move upward so that the handle 102 can be rotated to the full open
position 180 degrees from 1its starting point. This also biases the locking pin 117 toward
disengagement from the drive cam 105.

[0041] The base plate 120 1s mounted to the first coupling body 10 and provides a
series of mnner surfaces and detents to control the effect of the rotation of the handle 102 and
to provide safety latching. Referring specifically to FIG. 3, the base plate 120 1s divided mto
sections which act on the handle lock 116 and on the check ball 122 to link the handle 102 to
the drive cam 105 and to the ball valve 22 and lock the handle 102 in one of two positions.
The sections include the plate ledge 130, the plate detent 132, the plate tapered edge section
134 and the plate detent 136. There are two detent depressions 124, 126 formed 1n the base
plate 120. The detent check ball 122 1s locked 1nto one of these two detent depressions 124,
126 1f the release button 118 1s released when the detent check ball 122 passes over the detent
depression 124 or 126. When the release button 118 1s moved 1n either direction off its
neutral position, the check ball 122 1s allowed to move upward out of the depression 124 or
126 and the handle 102 can then be rotated. The purpose of the ledges formed on the cam
drive 105 1s to provide enhanced safety by preventing the coupling bodies 10, 10° from being
disconnected when either one of the ball valves 22, 22° are 1n an open position.

[0042] Now referring to FIGS. 4&5 of the drawings, a front plan view of the
exemplary quick connect coupling 100 and a top plan view of the quick connect coupling 100
arc shown with the handle 102 rotated 90 degrees from the position shown in FIG. 2. The
handle 102 1s mounted on the first coupling body 10 and 1s connected to drive disc 104 which
has a plurality of drive gear teeth 106 formed on a segment of the outer circumference of the
drive disc 104. A driven disc 108 1s mounted on the second coupling body 10° which has a
plurality of driven gear teeth 110 formed on a segment of the outer circumference of the

driven disc 108 shaped and oriented to initiate meshing with the drive gear teeth 106 when
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the handle 102 1s rotated to a position 90 degrees 1n a clockwise direction from the position
shown in FIG. 3. The drive disc 104 1s selectively non-rotatably attached to the drive shaft
112 which 1s 1in turn non-rotatably attached to a drive cam 105 and the convex ball valve 22.
The handle lock 116 1s spring biased to push a locking pin 117 away from the drive shaft 112
and engages the drive cam 105 which 1s connected to rotate with the ball valve 22 so that the
handle 102 and the attached drive disc 104 rotates with the drive cam 105 for the 1nitial 90
degrees of rotation of the handle 102 and at that point the first ball valve 22 1s fully opened
and cannot be rotated past this point. The fully closed position of the handle 102, the drive

cam 105 and the driven disc 108 and hence the fully closed position of the first ball valve 22
and the second ball valve 227 are shown m FIGS. 2&3.

[0043] To 1mitially rotate the handle 102 from the position shown 1n FIGS. 2&3, the
release button 118 must be pushed towards the drive shaft 112 which allows a check ball 122
to be released and move upward so that the handle 102 can be rotated to the full open position
180 degrees from its starting point.

[0044] The base plate 120 1s mounted to the first coupling body 10 and provides a
series of mnner surfaces and detents to control the effect of the rotation of the handle 102 and
to provide safety latching. Referring specifically to FIG. 3, the base plate 120 1s divided mto
sections which act on the handle lock 116 and on the check ball 122 to link the handle 102 to
the drive cam 105 and to the ball valve 22 and lock the handle 102 1n one of two positions.
The sections include the plate edge 130, the plate detent 132, the plate tapered edge section
134 and the plate detent 136. There are two detent depressions 124, 126 formed 1n the base
plate 120. The detent check ball 122 1s locked 1nto one of these two detent depressions 124,
126 1f the release button 118 1s released when the detent check ball 122 passes over the detent
depression 124 or 126. When the release button 118 is moved towards the drive shaft 112,
the check ball 122 1s allowed to move upward out of the depression 124 or 126 and the
handle 102 can then be rotated.

[0045] The handle 102 1s shown 1n a position where the convex ball valve 22 has
been rotated 90 degrees to a fully open position. At this position the handle lock 116 expands
into the plate detent 132 due to the internal spring 116a shown 1n Fig 9 so that the pin 116b
moves outward and releases the handle 102 from rotating with the drive cam 105 and
therefore the drive shaft 112 and the convex ball valve 22. As the handle 102 1s continued to

be rotated, the convex ball valve 22 does not turn further but since the drive gear teeth 106

10



CA 0282776772 2013-08-16

WO 2012/112269 PCT/US2012/022480

arc meshed with the driven gear teeth 110 and the driven disc 108 rotates with the handle
102, the driven shaft 114 and the concave ball valve 227 also begin to rotate.

[0046] Now referring to FIGS. 6 & 7 of the drawings, a front plan view of the
exemplary quick connect coupling 100 with the activation mechanism 10°and a top plan view
of the quick connect coupling 100 are shown with the handle 102 rotated 180 degrees from
the position shown m FIG. 2. In these views, the first and second ball valves 22, 227 are 1n
their full open positions and the coupling 100 1s 1n 1ts full flow configuration. The handle
102 1s shown positioned so that the check ball 122 has dropped into the depression detent 124
thereby locking the handle 102 into this position until the release button 118 1s again pressed
so as to slide the release button 118 towards the drive shaft 112. The driven disc 108 has
been rotated to a position 90 degrees from 1ts position shown 1n FIGS. 3 and 5 (handle has
rotated a total of 180 degrees) so that the concave ball valve 227 1s now fully open. Thus,
both the convex and the concave ball valves 22, 227 are both fully open. The drive gear teeth
106 are meshed with the driven gear teeth 110 and the driven shaft 114 1s rotating with any
rotation of the drive disc 104 and the handle 102. The handle lock pin 116b has moved
outward into the plate detent 136 by action of the biasing spring 116a.

[0047] The handle 102 1s mounted on the first coupling body 10 and 1s connected to
drive disc 104 which has a plurality of drive gear teeth 106 formed on a segment of the outer
circumference of the drive disc 104. A driven disc 108 1s mounted on the second coupling
body 10’ and-has a plurality of driven gear teeth 110 formed on a segment of the outer
circumiference of the driven disc 108 shaped and oriented to mesh with the drive gear teeth
106 when the handle 102 1s rotated to a position over 90 degrees 1n a clockwise direction
from the position shown 1n FIG. 3. The drive disc 104 1s selectively non-rotatably attached to
the drive shaft 112 which 1s 1n turn non-rotatably attached to a drive cam 105 and the convex
ball valve 22. The handle lock 116 1s spring biased to push a locking pin 117 away from the
drive shaft 112 and engages the drive cam 105 which 1s connected to rotate with the ball
valve 22 so that the handle 102 and the attached drive disc 104 rotates with the drive cam 105
for the 1nitial 90 degrees of rotation of the handle 102 but then the locking pin 117 engages a
plate detent 132 where 1t automatically moves outwardly due to the biasing springs 116 a,
116b and releases the handle 102 from the cam drive 105 and hence from the first ball valve
22. The fully closed position of the handle 102, the drive cam 105 and the driven disc 108
and hence the fully closed position of the first ball valve 22 and the second ball valve 22° are
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shown 1n FIGS. 2&3 while the full open position of the first ball valve 22 and the closed
position of the second ball valve 22’ 1s shown 1in FIGS. 4&S5.

[0048] Now referring to FIG. &, a top plan view of the exemplary actuation method
142 including the base plate 120 1s shown. There are two depression detents 124, 126 formed
in the base plate 120. These detents 124, 126 provide locking points for the handle 102 as 1t
1s rotated from the closed position to the 90 degree position and then finally to the 180 degree
position. The depression detent 140 provides for a separate position hold on the drive cam
105 when 1t reaches the 90 degree position where a separate check ball (not shown) drops
into the depression detent 140 when the handle 102 reaches the 90 degree position where the
convex ball valve 22 1s fully open. The position shown in FIG. 8 1s the one where both of the
ball valves 22, 22’ are fully open and the handle 102 1s straight up. The drive gear teeth 106
are still engaged with the driven gear teeth 110.

[0049] Now referring to FIG. 9, a cross-sectional view of the handle 102, the handle
lock 116, the release button 118, and the drive cam 105 1s shown. In FIGS. 9 & 10 the drive
cam 105 1s shown as being significantly thicker than the drive cam 105 shown 1 previous
Figures. The release button 118 1s shown 1n a position where 1t has been pushed to the right
toward the drive shaft 112. The movement of the release button 118 towards the drive shaft
112 allows the check ball 122 to move upward and move out of either of the depression
detents 124 and 126. The springs 116a and 116¢ bias the locking pin 117 toward the shaft 112
and 1nto engagement with the drive cam 103.

[0050] Now referring to FIG. 10, a cross-sectional view of the handle 102, the handle
lock 116, the release button 118, and the drive cam 105 1s shown. The release button 118 18
shown 1n a position where 1t has been pushed to the left away from the drive shaft 112. The
movement of the release button 118 away from the drive shaft 112 allows the check ball 122
to move upward and move out of either of the depression detents 124 and 126. The springs
116a and 116¢ bias the locking pin 117 toward the shaft 112 and into engagement with the
drive cam 1035.

[0051] The release button 118 sits in an elongated slot in the handle 102 and can be
moved inwardly or outwardly (right or left). Because there 1s a compression spring 116a and
116¢ acting on cach side of the release button 118, the release button 118 tends to stay in the
center of the slot 1in a neutral position until 1t 1s moved by the operator. In the neutral
position, the release button 118 1s positioned directly on top of the check ball 122 and when
the handle 102 1s 1n 1ts fully closed or fully open positions, the check ball 122 drops into
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cither the closed detent depression 126 or the open detent depression 124 respectively which
locks the handle 102 1n these positions until the operator slides the release button 118 either
way. When the operator slides the release button 118 outwardly as shown 1n this Figure, 1n
preparation to open the coupling ball valves 22, 22°, the release button 118 compresses spring
116a which biases the locking pin 117 toward disengagement from the drive cam 105. At the
same time, the check ball 122 1s free to move up and out of the detent depression 126 and the
handle 102 can be rotated. Once the handle 102 1s rotated slightly, the check ball 122 1s held
up by the base plate 120 and the check ball 122 then prevents the release button 118 from
moving back into the neutral position thereby, maintaining the spring 116a bias toward the
disengagement position. When the handle 102 has been rotated 180 degrees to the fully open
position, the check ball 122 drops into detent depression 124 and the release button 118 pops
back to the neutral position thereby locking the handle 102 1n the fully open position.

[0052] Now referring to FIG. 11, a cross-sectional view of the drive disc 104 and the
driven disc 108 1n a position where the drive gear teeth 106 are meshed with the driven gear
tecth 108 1s shown. The handle lock 116 1s shown as well as the check ball 122 so that the
locking pin 117 1s pulled out of the cam drive 105 and there 18 no rotational connection
between the handle 102 and the first ball valve 22.

[0053] To close the ball valves 22 and 22°, the operator slides the release button 118
inwardly and this biases the locking pin 117 toward re-engagement with the drive cam 105 by
compressing spring 116¢. Again, once the handle 102 1s rotated slightly, the check ball 122
holds the release button 118 1n this position until the ball valves 22, 22° are fully closed.

[0054] Now referring to FIG. 12, a front plan view of the latch plate 150 1n an open
position 1s shown. The purpose of the latch plate 150 1s to lock the two coupling bodies 10,
10’ together and to prevent the first ball valve 22 from being opened until the two coupling
bodies 10, 10° are locked together. The latch plate 150 1s mounted to the coupling body 10
and 1s spring loaded towards a latched position and must be pushed into the open position as
shown 1n FIG. 12 to cock 1t for later joining or disconnection of the coupling body 10°. A
larger diameter opening 156 1s sized to accommodate the connector body 10” when the latch
plate 150 1s cocked 1nto the position shown 1n FIG. 12 where the holding pin 152 has been
extended into the pin opening formed in the latch plate 150 to hold 1t 1n the cocked position
where the mating coupling body 10’ can be inserted through the opening 156. Then the
holding pin 152 will be retracted and the latch plate 150 will move downward so that the
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smaller diameter opening 154 engages the coupling body 10° to lock it to the coupling body
10.

[0055] Now referring to FIG. 13, a front plan view of the latch plate 150 1n a closed,
latched position 1s shown. The latch plate 150 1s mounted to the coupling body 10 and 1s
spring loaded towards this latched position and must be pushed into the open position as
shown 1n FIG. 12 to cock 1t for later joining or disconnection of the coupling body 10°. A
larger diameter opening 156 1s sized to accommodate the connector body 10” when the latch
plate 150 1s cocked 1nto the position shown 1n FIG. 16 where the holding pin 152 has been
extended 1nto the pin opening formed in the latch plate 150 to hold 1t in the cocked position
where the mating coupling body 10’ can be inserted through the opening 156. As shown 1n
FIG. 13 the holding pin 152 has been retracted and the latch plate 150 will move downward
into the position shown so that the smaller diameter opening 154 engages the coupling body
10’ to lock 1t to the coupling body 10.

[0056] Now referring to FIG. 14, a top cross-sectional view of the plate latch
mechanism 1s shown 1n the latched position. The convex ball valve 22 1s shown adjacent to
the concave ball valve 22’ and the coupling body 10 1s mated to the coupling body 10° and
held 1n position using the exemplary plate latch 150 which has been moved to the latched
position of FIG. 13 and FIG. 14. The plate latch 150 has engaged a latch groove 172 formed
in the coupling body 10° where the smaller diameter opening 154 of the latch plate 150 has
engaged the latch groove 172 to hold the coupling body 10 into the coupling body 10°. The
latch pin 152 18 part of the latch pin mechanism 160 and includes a bias spring 162 and a
push button 164. The bias spring 162 pushes the latch pin 152 towards the pin opening in the
latch plate 150 whereas the push button 164 moves the latch pin 152 away from the pin
opening. Referring to FIG. 14, to cock the latch plate 150 into the open position, the latch
plate 150 1s pushed upward using the push tab 158 which compresses bias spring 170. When
the latch plate 150 1s moved fully upward (and into the position shown 1n FIG. 16), the latch
pin 152 1s pushed into the pin opening 1n the latch plate 150 thereby holding 1t 1in the open
position. Once the coupling body 10’ 1s inserted 1nto the coupling body 10, the push button
164 1s depressed by the body 10°, thereby releasing the latch pin 152 from the latch plate 150
and the latch plate 150 1s then pulled downward by the bias spring 170 and 1nto the lock
position shown 1n FIG. 14.

[0057] Now referring to FIG. 135, a side plan view of the latch plate 150 mounted to

the coupling body 10 1s shown. The push tab 158 1s biased outward away from the coupling
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body 10 by bias spring 170. A stop tab 166 extends to contact the drive cam 105 when the
push tab 158 1s pushed inward to open and cock the latch plate 150. The stop tab 166 extends
to stop the rotation of the drive cam 105 and the convex ball valve 22 from being rotated to
an open position when the coupling bodies 10, 10° have not been latched together.

[0058] FIG. 16 1s a top plan view of the latch plate 150 of FIG. 15 where the latch
plate 150 has been moved to the full unlatched open position. The stop tab 166 hits against
the stop ledge 168 of the drive cam 105 and prevents i1t from rotating the convex ball valve 22
to an open position so long as the latch plate 150 1s 1n an open “cocked” position. Shown for
reference 18 the driven shaft 114 1n a position when the coupling body 107 1s inserted into the
coupling body 10 but the latch plate 150 has not been released into a lock position. To lock
the latch plate 150, the push button 164 would be pushed which would move the latch pin
152 out of the pin opening and release the latch plate 150 to move downward due to the
action of the bias spring 170 and the smaller diameter opening 154 then extends 1nto the latch
ogroove 172 to lock the coupling body 10 into the coupling body 10°.

[0059] The present disclosure has been particularly shown and described with
reference to the foregoing 1llustrations, which are merely illustrative of the best modes for
carrying out the disclosure. It should be understood by those skilled 1n the art that various
alternatives to the illustrations of the disclosure described herein may be employed 1n
practicing the disclosure without departing from the spirit and scope of the disclosure as
defined in the following claims. It 1s intended that the following claims define the scope of
the disclosure and that the method and apparatus within the scope of these claims and their
cequivalents be covered thereby. This description of the disclosure should be understood to
include all novel and non-obvious combinations of elements described herein, and claims
may be presented 1n this or a later application to any novel and non-obvious combination of
these elements. Morcover, the foregoing 1llustrations are illustrative, and no single feature or
clement 1s essential to all possible combinations that may be claimed in this or a later

application.
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CLAIMS
WE CLAIM
1. A quick connect coupling comprising:

a first ball valve contained within a first coupling body;

a second ball valve contained within a second coupling body where said first ball
valve and said second ball valve can be sequentially rotated from a closed position to an open
position within said first and second coupling bodies respectively;

a drive disc rotatably connected to said first valve;

a drive disc rotatably connected to said second ball valve;

an activation handle extending from said first drive disc drive;

a secgment of drive gear teeth formed on said drive disc;

a segment of driven gear teeth formed on said driven disc, said driven gear teeth
formed to mesh with said drive gear teeth, where said drive gear teeth are positioned on said
drive disc and on said driven disc so that said drive gear teeth mesh with said driver gear
tecth when said first ball valve 1s open and said second ball valve 1s between open and closed

positions.

2. The quick connect coupling of claim 1 further comprising a handle lock mounted to
said handle for preventing said handle from being rotated when said first coupling body 1s not

attached to said second coupling body.

3. The quick connect coupling of claim 1 further comprising a check ball held 1n said

handle, said check ball spring loaded to extend outward from said handle.

4. The quick connect coupling of claim 3 further comprising a base plate, said base plate

having at least one depression detent for receiving said spring loaded check valve.

5. The quick connect coupling of claim 1 further comprising a base plate, said base
plate having at least one detent ledge, and a lock pin held within and extending from said
handle, said lock pin extending to couple said handle with said drive disc until said lock pin

drops across said plate ledge.
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6. The quick connect coupling further comprising a plate lock where said plate lock has
an opening having a larger diameter and an opening having a smaller diameter where said

larger diameter opening overlaps with said smaller diameter opening.

7. The quick connect coupling of claim 6 further comprising a lock pin slidably attached

to said first coupling body where said pin engages said lock plate.

8. The quick connect coupling of claim 7 where said lock pin engages said lock plate

when said lock plate 1s 1n an open position.

9. The quick connect coupling of claim 8 where said lock pin 1s biased towards said lock

plate.

10. A quick connect coupling comprising:

A first ball valve contained within a first coupling body;

A second ball valve contained within a second coupling body where said first ball
valve and said second ball valve can be sequentially rotated from a closed position to an open
position within said first and second coupling bodies respectively;

A drive disc rotatably connected to said first valve;

A drive disc rotatably connected to said second ball valve;

An activation handle extending from said first drive disc drive;

A segment of drive gear teeth formed on said drive disc;

A segment of driven gear teeth formed on said driven disc, said driven gear teeth
formed to mesh with said drive gear teeth, where said drive gear teeth are positioned on said
drive disc and on said driven disc so that said drive gear teeth mesh with said driver gear
tecth when said first ball valve 1s open and said second ball valve 1s between open and closed

positions.
11. The quick connect coupling of claim 10 further comprising a lock plate for locking

said first coupling body to said second coupling body, said lock plate having a larger

diameter opening overlapping a smaller diameter opening where said larger diameter opening
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allows either said first or second coupling body to pass therethrough and where said smaller

diameter opening engages a slot formed 1n either the first or second coupling body.

12. The quick connect coupling of claim 11 further comprising a spring for biasing said

lock plate towards a locked position.

13. The quick connect coupling of claim 12 further comprising a latch pin mechanism
having a latch pin that engages the latch plate to hold said latch plate in an open position and

then releases said latch plate when said latch pin 1s pushed away from said lock plate.

18
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