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(57) ABSTRACT 

A dry break coupling assembly for interconnecting compo 
nents of a ?uid handling system. The coupling assembly 
includes ?rst and second valves, each includes a rotatable 
valve element for opening and closing a ?uid passageway 
within a valve body. The over-center clamp mechanism is for 
interlocking the ?rst and the second valves when the valves 
are in a connected arrangement, allowing the valves to be 
easily disconnected when the valves are in a closed position, 
having a pair of projecting bars disposed on an outer surface 
of a body of a ?rst valve and a pair of clamp assemblies 
disposed on a body of the second valve. Each clamp assembly 
includes a clamp arm having a hook end for engaging one of 
the projecting bars, and a clamp lever for actuating the hook 
end to engage or disengage the projecting bar. A yoke assem 
bly is for operatively locking the over-center clamp when the 
second valve is in an open position, and an automatic locking 
assembly on each valve for locking the valve into a closed 
position when they are disconnected. 

21 Claims, 6 Drawing Sheets 
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DRY BREAK COUPLING ASSEMBLY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL BACKGROUND 

1. Field of the Invention 
The present invention relates to a coupling assembly for 

components of a ?uid handling system, and, in particular, to 
a dry break coupling assembly which has a minimal tendency 
to spill conveyed ?uid when disconnected. 

2. Description of the Related Art 
Coupling assemblies are utilized to provide ready connec 

tion and disconnection of multiple components, such as sepa 
rate hoses or a hose and a tank, of a ?uid handling system. In 
many situations, the ?uid being conveyed or retained within 
the ?uid-handling system is potentially harmful to the envi 
ronment or to the user of the coupling assembly. Such ?uids 
include pesticides, fertilizers, gasoline or ?ammable ?uids, 
and a variety of toxic substances. The coupling assemblies 
preferably utilized with such liquids are known as dry discon 
nect or dry break coupling assemblies and can be connected 
and disconnected with minimal or zero ?uid spillage. 
A variety of different types of dry disconnect coupling 

assemblies are already known in the art. One type of dry break 
coupling includes spring biased popper valves mounted in the 
separate coupling halves. These poppet valves are opened and 
closed to control ?uid ?ow through the coupling assembly by 
a plunger axially shiftable within one of the coupling halves. 
One disadvantage of this coupling con?guration is an appre 
ciable pressure drop over the length of the coupling results 
from the presence of the valve elements interposed within the 
?ow path of the ?uid. 

Another type of dry disconnect coupling device, such as 
disclosed in US. Pat. No. 4,664,149, is automatically opened 
and closed when the separate coupling halves of the coupling 
are connected and then disconnected. While useful in some 
applications, these devices are complicated in design and 
manufacture, which may undesirably increase their cost. Fur 
thermore, these devices may be inconvenient to use in situa 
tions where selective control or stoppage of the ?uid ?ow 
during liquid transfer is desirable. 

Other types of dry disconnect coupling assemblies, such as 
disclosed in US. Pat. No. 2,440,946, utilize two inter?tting 
rotary valve elements such as ball valves. While functional to 
provide a dry disconnect, known devices of this type are not 
without their shortcomings. In some prior art designs, the 
mechanical linkage by which the separate coupling halves 
can be connected, or the manner in which the sequencing of 
the opening and closing of the valves is controlled, is not 
especially user friendly or intuitive to a user. For example, 
some valves require that the separate valves ?rst be axially 
shifted together and then rotated relative to one another such 
that the camming members on one of the valves engage 
complementary elements on the other valve. The operation of 
this connection system may be confusing to some users who 
need to experiment to determine which way the valves need to 
be rotated to effect connection and subsequent disconnection. 
In addition, in some valves an absent-minded user can acci 
dentally turn on the valves when they are disconnected and an 
unfortunate spill of potentially harmful ?uids may occur. 
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2 
Thus, it would be desirable to provide a dry break coupling 
assembly which overcomes shortcomings of these and other 
prior art systems. 

SUMMARY OF THE INVENTION 

The present invention involves a dry break coupling assem 
bly for interconnecting and controlling ?uid ?ow between 
?rst and second components in a ?uid handling system using 
the coordinated interlocking of valve elements. The coupling 
assembly comprises a ?rst valve attachable to the ?rst ?uid 
handling system component. The ?rst valve includes a body 
having a valve connection end, and a ?uid passageway. The 
?rst valve also includes a valve element rotatably supported 
within the body. The assembly further includes a second valve 
attachable to the second ?uid handling system component. 
The second valve includes a body having a valve connection 
end and a ?uid passageway. A second valve element is rotat 
ably supported within the body of the second valve. Both 
valve elements are rotatable between an open position and a 
closed position when the valve bodies are connected by the 
over-center clamp mechanism. 
The ?rst valve and the second valve are movable relative to 

each other between a disconnected arrangement and a con 
nected arrangement, wherein the valve connection ends of the 
?rst and second valves are disposed in facing relationship 
when the ?rst valve and the second valve are disposed in the 
connected arrangement. 

Also included in the coupling assembly of the present 
invention is an over-center clamp mechanism for interlocking 
the ?rst valve to the second valve when the ?rst valve and the 
second valve are disposed in the connected arrangement. 

In one form of the invention, the ?rst and second valve are 
rotatable with respect to one another for up to 20 degrees in 
either direction, when the ?rst valve and the second valve are 
disposed in the connected arrangement. 

In a speci?c embodiment, the over-center clamp mecha 
nism comprises: a pair of projecting bars disposed on an outer 
surface of the body of the ?rst valve, and a pair of clamp 
assemblies disposed on the body of the second valve. Each 
clamp assembly may include a clamp arm having a hook end 
for engaging one of the projecting bars, and a clamp lever for 
actuating the hook end to engage or disengage the projecting 
bar. 

In another speci?c embodiment, the clamp assembly is 
operatively connected to a yoke assembly mounted on the 
body of the second valve for locking the clamp lever in a 
locking position when the second valve is in an open position. 
The yoke assembly comprises means for biasing the yoke 
assembly when the yoke assembly disengages the second 
valve handle as the second valve assumes a closed position. 

In another form of the present invention, each of the valves 
comprise an automatic locking assembly. The locking com 
ponents of the ?rst and the second valves engage each other 
during connection of the ?rst and second valves. The locking 
component comprises a locking button received within a 
body cavity and projecting forward of the valve connection 
end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantages of 
this invention, and the manner of attaining them, will become 
more apparent and the invention itself will be better under 
stood by reference to the following description of embodi 
ments of the invention taken in conjunction with the accom 
panying drawings, wherein: 
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FIG. 1 is a top elevational vieW of one embodiment of the 
dry coupling assembly of the present invention, the dry cou 
pling assembly is in a connected position; 

FIG. 2 is a side perspective vieW of the dry coupling assem 
bly of FIG. 1, the dry coupling assembly is in a disconnected 
position; and 

FIG. 3 is a back elevational vieW of the embodiment of the 
dry coupling assembly of FIG. 1. 

FIG. 4 is a side perspective vieW of a male valve according 
to the embodiment in FIG. 1. 

FIG. 5 is a side perspective vieW of a female valve accord 
ing to the embodiment in FIG. 1. 

FIG. 6 is an exploded perspective vieW of a male valve 
according to another embodiment of the present invention; 
and 

FIG. 7 is a partial exploded perspective vieW of a female 
valve according to another embodiment of the present inven 
tion. 

Corresponding reference characters indicate correspond 
ing parts throughout the several vieWs. Although the draWings 
represent embodiments of the present invention, the draWings 
are not necessarily to scale and certain features may be exag 
gerated in order to better illustrate and explain the present 
invention. The exempli?cation set out herein illustrates an 
embodiment of the invention, in one form, and such exempli 
?cations are not to be construed as limiting the scope of the 
invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

The disconnect assembly of the present invention is 
designed and manufactured to provide a dry break connec 
tion, Which refers to the valves having a minimal if not Zero 
tendency to drip or spill ?uid When disconnected from a 
connected, ?uid conveying arrangement. The disconnect 
assembly is therefore particularly suited for liquid handling 
systems utiliZed With ?uid materials for Which accidental 
spillage or drippage should be kept to a minimum, such as 
With pesticides or fertiliZers, ?ammable materials, chemicals 
or toxic substances. 
ShoWn in FIG. 1 is an exemplary embodiment of the dry 

disconnect assembly of the present invention. In this embodi 
ment, disconnect assembly 200 includes a pair of cooperating 
valves, generally designated 10 and 100. Valves 10 and 100 
can be mounted to separate components of a liquid handling 
system, and can then be connected together to provide a 
convenient, ?uid-tight communication betWeen the valves 
and betWeen the valves and the components. Valves 10 and 
100 further alloW for quick disconnect from one another. 

In the shoWn embodiment in FIGS. 1 and 2, valve 10 and 
valve 100 include male and female type constructions that 
cooperate to facilitate a proper rotational and axial alignment 
of the valves during their interconnection. Accordingly, 
valves 10 and 100 may be referred to herein as male and 
female valves, respectively. Male valve 10 includes male 
body 12 and female valve 100 includes female body 112. 
Bodies 12 and 112 are provided With a pair of over-center 
clamp mechanisms 150 for interlocking the bodies into a 
connected position and for quick disconnecting the bodies 
into a disconnected position. 
As shoWn in FIGS. 1-2, and 4, male body 12 is generally 

tubular With interior cavity or ?uid passageWay 14 that lon 
gitudinally or axially extends from a forWard, valve connec 
tion end 16 Which is generally planar in this embodiment to a 
rearWard, conduit ?tting end 18. Body 12 de?nes collar 28 
projecting from forWard end 16. O-ring 27 may be provided 
around collar 28 for sealing the connection of the valves When 
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4 
valve bodies 12 and 112 are connected, or alternatively a 
groove and o-ring may be on the female body (not shoWn). 
Collar 28 may de?ne grooves 28A (see FIG. 4) for receiving 
O-ring 27 in the manner knoWn in the art. As used herein, 
forWard and rearWard are individually referenced for each 
valve, and the forWard direction refers to the axial direction in 
Which a given valve is moved toWard a cooperating valve for 
?uid conveying interconnection thereWith. The rearWard 
direction similarly refers to the axial direction in Which a 
given valve is pulled aWay from a cooperating valve, for 
example during disconnection of valves 10, 100. 
As shoWn in FIGS. 2 and 4, body 12 de?nes a pair of 

radially projecting bars 20 Which are spaced approximately 
180° apart around the body circumference. Projecting bars 20 
may be integrally formed With body 12 or may be attached to 
body 12 by a fastening means such as multiple screWs. Each 
bar 20 de?nes recess 21. Body 12 may be molded from 
?berglass reinforced polypropylene to provide both high 
strength and durability. Other materials of construction for 
the body, including stainless steel, may alternatively be 
employed. 
As further illustrated in FIGS. 1-2 and 5, female body 112 

may also be generally tubular With bore 114 that longitudi 
nally or axially extends from a forWard, valve connection end 
116 Which is generally planar in this embodiment to a rear 
Ward, conduit ?tting end 118. Body 112 may be molded from 
?berglass reinforced polypropylene. Integrally formed With 
body 112 is valve alignment skirt 128 projecting forWardly 
from female body 112 complementarily to collar 28 of male 
body 12 so as to closely ?t over the exterior surface of collar 
28 When the forWard portion of male valve 10 is inserted 
during valve connection. Skirt 128 de?nes gap 129 sized and 
arranged to receive shoulders 29 of male valve body 12 and 
male interlock button 40 (see FIG. 5). 
As further shoWn in FIGS. 1, 2, and 5, female body 112 

further de?nes a pair of over-center clamp mechanism 150, 
positioned at about 180° apart around the body circumfer 
ence. Each of over-center clamp mechanism 150 includes 
clamp arm 151 de?ning hook end 152 for engaging radially 
projecting bars 20 provided on male valve 10. Clamp lever 
153 is cooperatively connected to clamp arm 151 at opposite 
end 154. Clamp arm 151 extends beyond body 112 so that 
When body 112 is mated With body 12, clamp hook may clasp 
on projecting bar 20 of male body 12. 
The structure of the disconnect assembly of the present 

invention Will be further understood in vieW of the folloWing 
explanation of its use to couple together and then decouple 
components of a ?uid handling system. In FIG. 2, valves 10 
and 100 are shoWn disconnected and Without the ?uid han 
dling system components to Which they are releasably 
attached With their provided ?ttings. When the valves are not 
connected, handles 59 and 126 are each disposed in the shoWn 
transverse position such that the valves are closed to prevent 
spillage of ?uid. The locking assemblies including the for 
Wardly-biased locking buttons 40 and 140 prevent their 
respective valve handles from being accidentally moved to an 
open position Which Would alloW ?uid to spill from the dis 
connected valves. To connect valve 10 to valve 100, bodies 12 
and 112 are aligned axially, having forWard ends 16 and 116 
facing one another. Shoulders 29 and button 40 of body 12 are 
aligned With gap 129. Collar 28 of body 12 is inserted into 
skirt 128 until hook end 152 snaps into recess 21 of proj ecting 
bar 20, and shoulders 29 and button 40 ?t over gap 129. 

To lock over-center clamp mechanism 150 in place, once 
each hook end 152 of the tWo lever arms 151 is in a proper 
position Within recess 21, clamp lever 153 is pressed doWn 
against female body 112, a spring motion is created such that 
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hook end 152 of clamp arm 151 is pressed doWn on proj ecting 
bar 20. The over-center clamp mechanism 150 is noW locked 
in place. 

During the mating together of valves 10, 100, locking 
buttons 40, 140 of the valves 10 and 100 abut each other and 
are each driven rearWardly Within their respective body hol 
loWs. This locking button translation forces the handle engag 
ing members of the locking assemblies into the grooves in 
their respective valve handles, Which in turn permits handle 
rotation. The coupling assembly is noW ready for operation to 
control the ?uid ?oW betWeen the linked handling system 
components. 
One advantageous feature of the present disconnect assem 

bly is that either body 12 or body 112 may be rotated in either 
direction at 200 in each direction, or 400 total (see FIG. 3), 
prior to being locked in place. In order to alloW the rotation, 
recess 21 extends along projecting bar at a length that alloWs 
hook end 52 to move along the length of recess 21. In addi 
tion, gap 129 is also con?gured to alloW the rotating move 
ment of shoulders 29 and interlock button 40 (see FIG. 4) With 
gap 129. The alloWable rotation is limited to 20° in each 
direction to prevent either lock button to be released such that 
either valve becomes open, While the valves 10 and 100 are 
being connected or disconnected. 

The rotatable feature of valve 10 and 100 alloWs either or 
both valves to be rotated and easily connected to or discon 
nected from one another, While either one or both valves are 
connected to a ?xed ?uid system. 
As shoWn in FIG. 2, further provided is a pair of locking 

yoke assembly 160 Which ?ts over and closely conforms to 
the general pro?le of valve body 112. Yoke assembly 160 is 
designed to engage handle 59 and over-center clamp mecha 
nism 150 in the manner knoWn in the art or as described in 
Us. Pat. No. 5,595,217, to prevent disconnection of valve 
bodies 12 and 112, When handle 59 is in the open position. 
Other locking members cooperatively designed With the 
over-center clamp mechanism to prevent the over-center 
clamp mechanism from pivoting aWay from body 112 in 
releasing the valve bodies While handle 59 of valve 100 is in 
the open position may be substituted Within the scope of the 
invention. 

To disconnect valves 10 and 100, clamp lever 153 is lifted, 
biasing hook end 152 to be released from bar 20. Valve bodies 
12 and 112 may then be pulled apart. 

Referring to FIG. 1, the transverse orientation of valve 
handles 59 and 126 relative to the valve bodies 12 and 112 is 
a conventional, visible indication to a user of the valves being 
closed. HoWever, When male valve 10 and female valve 100 
are connected, the valves may be opened in the manner Well 
understood in the art. 

Within interior cavity 14 of male body 12 includes a valve 
element Which may be rotatable to open and close valve 10 to 
control the ?oW of ?uid through body cavity 14. The features 
and functions of the valve element of the present invention 
may be as described in Us. Pat. No. 5,595,217, Which has 
been assigned to the present assignee, and herein fully and 
explicitly incorporated by reference. It is contemplated that 
other types of valve elements such as that disclosed in Us. 
Pat. No. 6,050,545, assigned to the assignee of the present 
invention, the disclosure of Which is incorporated by refer 
ence, may also be used. 

For example, as shoWn in FIG. 6, valve element 30 is a ball 
type element Which is generally spherical in shape and made 
of a plastic material, such as polypropylene or a metal mate 
rial, such as stainless steel. Ball valve 30 includes a diametri 
cal, cylindrical bore 32 and a concave recess 34 Which is 
perpendicularly disposed relative to bore 32. When valve 
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6 
handle 59 is oriented in its closed position as shoWn in FIGS. 
1 and 2, bore 32 is transversely oriented, and recess 34 is 
centered Within the opening into body cavity or passageWay 
14 at valve connection end 16 and faces forWard toWard the 
female valve 100 engagable With valve 10. To aid in prevent 
ing ?uid ?oW past a closed ball valve 30, annular seal 37 is 
provided on the valve connection side of ball valve 30 and 
annular seal 40 is provided on the conduit ?tting side of ball 
valve 30. Seal 37 may be made of Te?onTM or other sealing 
materials knoWn in the art. Seal 37 sealingly engages the 
exterior surface of ball valve 30. An additional seal (not 
shoWn), Which may be made of VitonTM, may be sandWiched 
betWeen seal 37 and annular, internal shoulder 41 of body 12, 
Which axially projects forWard of the surface of valve con 
nection end 16. Ring-shaped Te?onTM seal 40 is seated on a 
retaining plate 42, Which has an axial throughbore. Retaining 
plate 42 is engaged to body 12 by clamp ribs 35. O-ring 43 is 
provided to seal the connection betWeen retaining plate 42 
and body 12. It is possible that the engagement betWeen 
retaining plate 42 and body 12 can be accomplished by other 
mechanisms, such as set screWs. It is possible that retaining 
plate 42 can be screWed on body 12 during assembly of valve 
10 With su?icient force such that the various seals are prop 
erly seated and in engagement With the ball valve and each 
other to provide ?uid tight seals around ball valve 30. 
A ?tting permitting connection to a component of a liquid 

handling system is provided for valve 10 opposite the forWard 
end to Which valve 100 connects. In the shoWn embodiment, 
a female threaded ?tting, generally designated 66, is provided 
on retaining plate 42. The exemplary ?tting is one type suit 
able for use With male valve 10 and others may be substituted 
Within the scope of the invention. For example, the body and 
?tting couldbe integrally formed. Moreover, differently siZed 
and shaped ?ttings may be substituted. 

Ball valve 30 is rotationally ?xed With stem 48, Which 
upWardly extends from ball valve 30 through a transverse 
bore provided in body 12. A keyed loWer end (not shoWn) of 
stem 48 is nested Within groove 49 provided in ball 30 such 
that rotation of stem 48 is transferred to ball valve 30. The 
upper end 52 of stem 48 is shaped to ?t Within a keyed hole in 
the head 60 of handle 59 to rotationally couple handle 59 With 
stem 48 andball valve 30. Handle 59 also includes a manually 
graspable torque arm 61 Which alloWs easier operation of the 
valve. ScreW 62 engages an internally threaded metal plug 63 
Within stem upper end 52 and cooperates With Washer 67 to 
keep handle 59 secured to stem 48. Annular bearing 54 may 
be made of Te?onTM and facilitates rotation of stem 48. A 
stem O-ring 49, Which furnishes a ?uid-tight seal around stem 
48 to prevent ?uid from escaping from passageWay 14, is held 
in position by a bushing that contacts the underside of handle 
head 60. 
As best shoWn in FIGS. 1 and 6, handle head 60 includes a 

cutoff portion designated 64. Cutoff portion 64 is structured 
complementary to female valve handle 126 and arranged on 
handle 59 to properly sequence the operation of the valve 
handles as described further beloW. 

To prevent handle 59 from being rotated from a closed 
position to an open position When male valve 10 is not con 
nected to a female valve 100 and thereby alloWing ?uid to 
spill out from the valve, a handle locking assembly may be 
provided as described in Us. Pat. No. 5,595,217, assigned to 
the assignee of the present invention, the disclosure of Which 
is incorporated by reference. 
As best shoWn in FIG. 4, locking assembly 75 includes a 

locking button 40 disposed betWeen shoulders 29 formed in 
the top of valve body 12. Locking button 40 is biased forWard 
of shoulders 29 by a biasing element, for example a spring 
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(not shown), such that locking button 40 may block the rota 
tion of handle 59 from the closed position to the open posi 
tion. When handle 59 is disposed in the closed position as 
shoWn in FIG. 1, biasing spring biases locking button 40 
forward. When so arranged, handle rotation, and therefore 
opening of valve element 30, is prevented. When button 40 is 
compelled rearWardly, such as by contacting With a portion of 
female valve 100 during connection of valves 10, 100, or as 
contacting With locking button 140 of a locking assembly on 
female valve 100, button 40 is shifted rearWard into an arcuate 
recess or groove (not shoWn) formed into the underside of 
handle head 60. The handle 59 may be rotated approximately 
90° to an open position Where it is in axial alignment With 
body 12. 

Referring noW to FIGS. 1, 2, 5 and 7, a construction of 
female valve 100, may be appreciated by those of skill in the 
art for being similar in many respects to male valve 10. Valve 
100 includes handle 126, head 127 and a torque arm 128. 
Handle head 127 includes a concave recess 142 that is 
complementarily structured relative to male valve handle 59 
and arranged on handle 126 to properly sequence valve 
handle operation. As shoWn in FIG. 7, ball valve element 124 
Within the interior cavity of valve body 112 is rotationally 
?xed to handle 126 by a keyed stem 130. Keyed stem 130 may 
be connected to handle 126 With screW 136. Seals disposed on 
the forWard and rearWard portions of valve element 124 pro 
vide a ?uid tight seal around the valve element. Valve element 
124 includes a diametrical bore 138 Which is axially aligned 
When handle 126 is tWisted to an open condition such that 
?uid may ?oW through female valve 100. As shoWn in FIGS. 
1, 2, and 7, valve 100 further includes retaining plate 142 
attachable to body 112, in the same manner as What is 
described for plate 42 of valve 10. 
Due to the interlocking con?guration of the handles, and as 

visibly apparent to a user, female valve handle 126 must be 
rotated prior to male valve handle 59. As female valve handle 
126 is rotated to a full open position to axially align ball valve 
bore and open the ?uid passageWay, a cam (not shoWn) on the 
underside of handle arm 128 engages yoke assembly 160 and 
forces yoke 160 doWnWard toWard valve body 112 against the 
upWard biasing force of an interposed spring. This locking 
engagement prevents clamp lever 153 from being pivoted 
forWard to a release position, Which in turn prevents a user 
from disconnecting valves 10, 100 When any of the valve 124 
is in the open position. 

After female valve handle 126 has been rotated, the male 
valve handle 59 is rotatable as handle recess 142 accommo 
dates the curved exterior of handle head 60. After male valve 
handle 59 is rotated to rotate ball valve 30 into the full open 
position, valves 10 and 100 are both open to thereby alloW 
?uid therethrough. Due to the interlocking con?guration of 
handles 59, 126, male valve handle 59 must be closed prior to 
female valve handle 126 being closed. 

Further provided, as shoWn in FIG. 6 is female cap 70 for 
providing protection of male valve 10, When male valve 10 is 
disconnected from valve 100. Female cap 70 is con?gured 
With over-center clamp 71, Which is similar to What is 
described for over-center clamp mechanism 150. When cap 
70 is placed over forWard end 16 of valve 10, lever arm 72 of 
over-center clamp 71 may engage projecting bar 20 of valve 
10 in the same manner as What is described for over-center 
clamp 150. Additionally, the release of lever arm 72 may also 
be performed in the same manner as What is described for 
over-center clamp 71. 
ShoWn in FIGS. 5 and 7, similar to female cap 70, male cap 

170 may also be provided for protection of valve 100. Male 
cap 170 is con?gured to be connectable to forWard end 116 of 
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8 
valve 100. Male cap 170 de?nes projecting bar 171 for engag 
ing hook end of 152 of over-center clamp 150. 

While the present invention has been described as having a 
preferred design, the present invention can be further modi 
?ed Within the spirit and scope of this disclosure. This appli 
cation is therefore intended to cover any variations, uses, or 
adaptations of the invention using its general principles. Fur 
ther, this application is intended to cover such departures 
from the present disclosure as come Within knoWn or custom 
ary practice in the art to Which this invention pertains. 

What is claimed is: 
1. A dry break coupling assembly for interconnecting and 

controlling ?uid ?oW betWeen ?rst and second components in 
a ?uid handling system, the coupling assembly comprising: 

a ?rst valve attachable to the ?rst ?uid handling system 
component, said ?rst valve including: 
a ?rst body de?ning a ?rst valve connection end and a 

?rst ?uid passageWay, 
a ?rst valve element rotatably supported Within said ?rst 

body, said ?rst valve element rotatable betWeen an 
open position and a closed position, 

a ?rst handle operatively connected to said ?rst valve 
element for rotating said ?rst valve element betWeen 
said open position and said closed position; 

a second valve attachable to the second ?uid handling 
system component, said second valve including: 
a second body de?ning a second valve connection end 

and a second ?uid passageWay, 
a second valve element rotatably supported Within said 

second body, said second valve element rotatable 
betWeen an open position and a closed position, 

a second handle operatively connected to said second 
valve element for rotating said second valve element 
betWeen said open position and said closed position, 

Wherein said ?rst valve and said second valve are movable 
relative to each other betWeen a disconnected arrange 
ment and a connected arrangement, Wherein said ?rst 
and second valve connection ends are disposed in facing 
relationship When said ?rst valve and said second valve 
are disposed in said connected arrangement; 

an over-center clamp mechanism for interlocking said ?rst 
valve to said second valve When said ?rst valve and said 
second valve are disposed in said connected arrange 
ment, said over-center clamp mechanism being releas 
able When said ?rst and second valve elements are dis 
posed in the closed position, Wherein When said over 
center clamp mechanism is released, said ?rst and said 
second valves are movable into the disconnected 
arrangement; and 

Wherein said ?rst and second valves are rotatable With 
respect to one another When said ?rst valve and said 
second valve are disposed in said connected arrange 
ment, wherein said over-center clamp mechanism com 
prises: 
a pair of projecting bars disposed on an outer surface of 

said first body of said first valve, each of said project 
ing bars de?ning a recess extending along a longitu 
dinal length ofsaidprojecting bars; 

a pair ofclamps disposed on said second body ofsaid 
second valve, each ofsaid clamps including: 
a clamp having an end adapted to engage or disen 

gage said recesses of said projecting bars, and 
wherein said end may translate within said recess such that 

said first and second valves are rotatable with respect to 
one another when said?rst valve and said second valve 
are disposed in said connected arrangement. 
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2. The dry break coupling assembly of claim 1, wherein 
said ?rst and second valves are rotatable at an angle up to 200 
in any direction With respect to one another. 

3. The dry break coupling assembly of claim 1, [Wherein 
said over-center clamp mechanism comprises: 

a pair of projecting bars disposed on an outer surface of 
said ?rst body of said ?rst valve; 

a pair ofclamp assemblies disposed on said second body of 
said second valve, each of said clamp assembly includ 
ing:] 

wherein said clamp includes a clamp arm, said end having 
a hook end for engaging one of said projecting bars, and 

wherein said over-center clamp mechanism further c0m 
prises a clamp lever for actuating said hook end to 
engage or disengage said projecting bars. 

4. The dry break coupling assembly of claim 3, Wherein 
each of said projecting bars de?nes a recess for receiving said 
hook end of said clamp arm. 

5. The dry break coupling assembly of claim 3 further 
comprising a ?rst cap con?gured to engage said second valve 
connection end of said second valve When said ?rst and sec 
ond valves are disposed in the disconnected arrangement, 
said ?rst cap de?ning a pair of ridges for receiving said hook 
ends of said clamp arms of said second valves. 

6. The dry break coupling assembly of claim 3 further 
comprising a second cap con?gured to engage said ?rst valve 
connection end of said ?rst valve When said ?rst and second 
valves are disposed in the disconnected arrangement, said 
second cap including a pair of clamp assemblies, each clamp 
assembly including: 

a clamp arm having a hook end for engaging one of said 
projecting bars of said ?rst valve, and 

a clamp lever for actuating said hook end to engage or 
disengage said projecting bar. 

7. The dry break coupling assembly of claim 1, Wherein 
each of said ?rst and second valves further comprising means 
for preventing rotation of their respective valve elements 
from said closed position to said open position When said ?rst 
and second valves are disposed in said disconnected arrange 
ment, said rotation preventing means of each of said ?rst and 
second valves structured and arranged for deactivation by 
operative engagement With the other of said ?rst and second 
valves When said ?rst and second valves are locked together 
in said connected arrangement, Whereby upon deactivation 
said rotation preventing means alloW rotation of their respec 
tive valve elements from said closed position to said open 
position. 

8. The dry break coupling assembly of claim 3 Wherein said 
second valve further comprises a yoke assembly mounted on 
said second body for locking said clamp levers in said locking 
position When said ?rst valve element of said ?rst valve is 
rotated from said closed position to said open position, 
Wherein said yoke assembly comprises a ?rst portion struc 
tured to operatively engage and be moved in a ?rst direction 
by said second valve handle When said second valve element 
of said second valve is rotated from said closed position to 
said open position, and Wherein said yoke assembly com 
prises a locking member movable in concert With said ?rst 
portion, Wherein said locking member is structured to engage 
said clamp lever to prevent further pivoting of said clamp 
levers When said clamp levers are disposed in said locking 
position and said ?rst portion is moved in said ?rst direction. 

9. The dry break coupling assembly of claim 1, Wherein 
said over-center clamp mechanism includes a ?rst member 
supported by said ?rst body and a second member supported 
by said second body, Wherein said ?rst member and said 
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second member cooperate to provide limited rotational move 
ment betWeen said ?rst and second valves When disposed in 
said connected arrangement. 

10. The dry break coupling assembly of claim 9, Wherein 
said ?rst member comprises a projecting bar disposed on an 
outer surface of said ?rst body of said ?rst valve, and said 
second member comprises a clamp assembly disposed on 
said second body of said second valve, said clamp assembly 
including a hook end to engage or disengage said projecting 
bar. 

11. The dry break coupling assembly of claim 1, further 
comprising a radial seal positioned intermediate said ?rst 
body and said second body to provide sealing therebetWeen 
When said ?rst valve and said second valve are interposed in 
said connected arrangement. 

12. A dry break coupling assembly for interconnecting and 
controlling ?uid ?oW betWeen ?rst and second components in 
a ?uid handling system, the coupling assembly comprising: 

a ?rst valve attachable to the ?rst ?uid handling system 
component, said ?rst valve including: 
a ?rst body de?ning a ?rst valve connection end and a 

?rst ?uid passageWay, 
a ?rst valve element rotatably supported Within said ?rst 

body, said ?rst valve element rotatable betWeen an 
open position and a closed position, 

a ?rst handle operatively connected to said ?rst valve 
element for rotating said ?rst valve element betWeen 
said open position and said closed position; 

a second valve attachable to the second ?uid handling 
system component, said second valve including: 
a second body de?ning a second valve connection end 

and a second ?uid passageWay, 
a second valve element rotatably supported Within said 

second body, said second valve element rotatable 
betWeen an open position and a closed position, 

a second handle operatively connected to said second 
valve element for rotating said second valve element 
betWeen said open position and said closed position, 

Wherein said ?rst valve and said second valve are movable 
relative to each other betWeen a disconnected arrange 
ment and a connected arrangement, Wherein said ?rst 
and second valve connection ends are disposed in facing 
relationship When said ?rst valve and said second valve 
are disposed in said connected arrangement; 

an over-center clamp mechanism for interlocking said ?rst 
valve to said second valve When said ?rst valve and said 
second valve are disposed in said connected arrange 
ment, said over-center clamp mechanism being releas 
able When said ?rst and second valve elements are dis 
posed in the closed position, Wherein When said over 
center clamp mechanism is released, said ?rst and said 
second valves are movable into the disconnected 
arrangement; and 

Wherein said over-center clamp mechanism comprises: 
a pair of projecting bars disposed on an outer surface of 

said ?rst body of said ?rst valve; 
a pair of clamp assemblies disposed on said second body 

of said second valve, each of said clamp assemblies 
including: 
a clamp arm having a hook end for engaging one of 

said projecting bars, and 
a clamp lever for actuating said hook end to engage or 

disengage said projecting bars, 
wherein each of said projecting bars defines a recess for 

receiving said hook end ofsaid clamp arm, wherein 
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said first and second valves are rotatable with respect 
to one another when said hookend is disposed in said 
recess. 

13. The dry break coupling assembly of claim 12, wherein 
said ?rst and second valves are rotatable With respect to one 
another When said ?rst valve and said second valve are dis 
posed in said connected arrangement. 

14. The dry break coupling assembly of claim 13, Wherein 
said ?rst and second valves are rotatable at an angle up to 20° 
in any direction With respect to one another. 

15. The dry break coupling assembly of claim 12, Wherein 
each of said projecting bars de?nes a recess for receiving said 
hook end of said clamp arm. 

16. The dry break coupling assembly of claim 12 further 
comprising a ?rst cap con?gured to engage said second valve 
connection end of said second valve When said ?rst and sec 
ond valves are disposed in the disconnected arrangement, 
said ?rst cap de?ning a pair of ridges for receiving said hook 
ends of said clamp arms of said second valves. 

17. The dry break coupling assembly of claim 12 further 
comprising a second cap con?gured to engage said ?rst valve 
connection end of said ?rst valve When said ?rst and second 
valves are disposed in the disconnected arrangement, said 
second cap including a pair of clamp assemblies, each clamp 
assembly including: 

a clamp arm having a hook end for engaging one of said 
projecting bars of said ?rst valve, and 

a clamp lever for actuating said hook end to engage or 
disengage said projecting bar. 

18. A dry break coupling assembly for interconnecting and 
controlling ?uid ?oW betWeen ?rst and second components in 
a ?uid handling system, the coupling assembly comprising: 

a ?rst valve attachable to the ?rst ?uid handling system 
component, said ?rst valve including: 
a ?rst body de?ning a ?rst valve connection end, a ?rst 

?uid passageWay, and a collar projecting from said 
?rst valve connection end, 

a ?rst valve element rotatably supported Within said ?rst 
body, said ?rst valve element rotatable betWeen an 
open position and a closed position, 

a ?rst handle operatively connected to said ?rst valve 
element for rotating said ?rst valve element betWeen 
said open position and said closed position; 

a second valve attachable to the second ?uid handling 
system component, said second valve including: 
a second body de?ning a second valve connection end, a 

second ?uid passageWay, and a valve alignment skirt 
projecting from said second valve connection end, 

a second valve element rotatably supported Within said 
second body, said second valve element rotatable 
betWeen an open position and a closed position, 

a second handle operatively connected to said second 
valve element for rotating said second valve element 
betWeen said open position and said closed position, 

Wherein said ?rst valve and said second valve are movable 
relative to each other betWeen a disconnected arrange 
ment and a connected arrangement, and said collar is 
received Within said valve alignment skirt When said ?rst 
valve and said second valve are disposed in said con 
nected arrangement; 

an over-center clamp mechanism for interlocking said ?rst 
valve to said second valve When said ?rst valve and said 
second valve are disposed in said connected arrange 
ment, said over-center clamp being releasable When said 
?rst and second valve elements are disposed in the 
closed position, Wherein When said over-center clamp 
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mechanism is released, said ?rst and said second valves 
are movable into the disconnected arrangement; and 

an annular seal provided intermediate said collar and said 
valve alignment skirt for sealing betWeen said ?rst valve 
and said second valve When and in connected arrange 
ment. 

19. The dry break coupling assembly of claim 18, Wherein 
said ?rst and second valves are rotatable With respect to one 
another When said ?rst valve and said second valve are dis 
posed in said connected arrangement. 

20. The dry break coupling assembly of claim 18, Wherein 
said over-center clamp mechanism includes a ?rst member 
supported by said ?rst body and a second member supported 
by said second body, Wherein said ?rst member and said 
second member cooperate to provide limited rotational move 
ment betWeen said ?rst and second valves When disposed in 
said connected arrangement. 

2]. A dry breakcoupling assemblyfor interconnecting and 
controlling?uid?ow between?rst andsecond components in 
a ?uid handling system, the coupling assembly comprising: 

a first valve attachable to the first ?uid handling system 
component, said?rst valve including: 
a first body defining a first valve connection end and a 

first ?uid passageway, 
a first valve element rotatably supported within said first 

body, said first valve element rotatable between an 
open position and a closedposition, 

a first handle operatively connected to said first valve 
element for rotating said first valve element between 
said open position and said closedposition; 

a second valve attachable to the second ?uid handling 
system component, said second valve including: 
a second body defining a second valve connection end 
and a second ?uid passageway, 

a second valve element rotatably supported within said 
second body, said second valve element rotatable 
between an open position and a closed position, 

a second handle operatively connected to said second 
valve elementfor rotating said second valve element 
between said open position and said closed position, 

wherein said?rst valve and said second valve are movable 
relative to each other between a disconnected arrange 
ment and a connected arrangement, wherein said first 
and second valve connection ends are disposed in facing 
relationship when said?rst valve and said second valve 
are disposed in said connected arrangement; 

an over-center clamp mechanism for interlocking said first 
valve to said second valve when said?rst valve and said 
second valve are disposed in said connected arrange 
ment, said over-center clamp mechanism being releas 
able when said first and second valve elements are dis 
posed in the closed position, wherein when said over 
center clamp mechanism is released, said first and said 
second valves are movable into the disconnected 
arrangement; and 

wherein said first and second valves are rotatable with 
respect to one another when said?rst valve and said 
second valve are disposed in said connected arrange 
ment, wherein said over-center clamp mechanism com 
prises: 
a projection disposed over an arcuate outer surface of 

said first body of said first valve, said projection de?n 
ing a recess extending along a length ofsaidprojec 
tion; 

a clamp disposed on said second body of said second valve, 
said clamp including an engaging end and a retaining 
shaft, said engaging end adapted to engage or disen 
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gage an outer surface ofsaidprojection, andsaid retain 
ing shaft adapted to extend within said recess allowing 
translation within said recess such that said?rst and 
second valves are rotatable with respect to one another 

14 
when said first valve and said second valve are disposed 
in said connected arrangement. 


