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(57) Abrégée/Abstract:

A coupling system for selectively connecting an associated fluid inlet with an associated fluid outlet includes an essentially hollow
plug having a shape corresponding to one of a plurality of plug types and that is in fluid communication with the associated fluid
outlet. A coupler Is In fluid communication with the associated fluid inlet. The coupler includes a recelving region adapted for
selective connection with a plug having a shape corresponding to one of the plurality of plug types. The coupler also has a lock that
selectively locks the plug into the receiving region. The coupler additionally has a valve that iIs movable between an open position
defining an operative connection between the fluid inlet and the fluid outlet whereby fluid flow can pass from the inlet to the outlet,
and a closed position defining an operative disconnection of the fluid inlet from the fluid outlet.
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UNIVERSAL SAFETY COUPLER

Abstract of the Disclosure

A coupling system for selectively connecting an
associated fluid inlet with an associated fluid outlet
5 includes an essentially hollow plug having a shape
corfespondingto one of a plurality of plug types and
that is in fluid communication with the associated fluid
' outlet. A.coupier is in fluid communication with the
associated fluid inlet. The ¢oupler includes a receiving
10 region adapted for selective connection with a plug
having a shape corresponding to one of the plurality of
plug types. The coupler also has a lock that selectivelf
locks the plug into the receiving region. The coupler
additionally has a valve that is movable between an open
15 position defining an operative connection between the
fluid inlet and the fluid outlet whereby fluid flow can
pass from the inlet to the outlet, and a closed position
defining an operative disconnection of the fluid inlet

from the fluid outlet.
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UNIVERSAL SAFETY COUPLER

This application claims the benefit or U.s.
Provisional Application No. 60/277,879, filed on March 22,
2001.

ound o

Back the Inv Lon
The present 1lnvention relates to fluid guick
connect couplers and, more particularly, to hydraulic anad

pneumatic gquick couplers <that include features of
universal couplers integrated together with features of
safety couplers, in a novel universal safety coupler
apparatus.

Conventional pneumatic guick coupling designs
typically congist of two connecting membars, including a
plug membery or "male” half and a socket member or "female”
half. Usually, the socket member is connected to a source
of pressurized fluid such as compressed air or the like.
The plug member i.1e& selectively received into and locked
with the socket member to complaete a 7rluid circuit.
Historically, the plugs have evolved into several
"standard” configurations or profilas. Accordingly, many

varieties of quick couplers hove been designed, each being
adapted for 1limited use with a different spacific male
plug configuration.

Severail mu’.l.tiple interchange or “"universal”
couplers have been developed to accept various male plug
profiles into a single specialized socket by the use of
stationary and/or sliding seals or O-rings disposed in the
socket. The seals or 0O~rings are configured to permit
sealing two or wore distinctly dirfferent types or =tyles
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of'malé plugs into a single common universal coupler. Such
universal couplers are correspondingly more complex relative
to couplers which are compatible with only a single male plug

type.
For safety reasons and for other considerations, several

types of non-universal couplers have been developed which, by
means of secondary valving, allow for safe coupling and
uncoupling between the respective members. These systems
provide for the controlled discharge or exhaust of entrapped
air to relieve applied fluid pressure between the coupler
components. This style of coupler often incorporates a means
of preventing accidental disconnect under pressure. Basic to
this concept 1is the avoidance of "hose whip". These safety
features have been accomplished in existing designs by means
of one or more cylindrical sleeve~arrangements'incorporating
various sleeve locking and interlocking devices often
accomplished with ball bearings. Other air exhausting safety
couplers use push-button camming arrangements to permit
disconnection only after a controlled venting period. It is

believed that incorporation of such safety features is

mandated by law in many European countries and has become

widely accepted domestically.
There remains an unfulfilled need, however, for an

improved coupler which combines the features of universality,

i.e. compatibility of a single female socket with various male

plug types, together with effective safety features in a
simple, practical, and integrated package. The present
invention contemplates such a universal safety coupler

improvement which overcomes the aforementioned limitations and

others.

Summary of the Invention

According to an aspect of the present invention, there

is provided a coupling system for selectively connecting an
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associated fluid inlet with an associated fluid outlet, the
coupling system comprising:

a set of hollow plugs in fluid communication with the
associated fluid outlet, each of the set of plugs having a
nose portion shaped differently than nose portions of the
remainder of the set of plugs;

a coupler in fluid communication with the associated
fluid inlet, said coupler including:

a receiving region adapted for selective
connection with the nose portions of each of said
set of plugs;

a lock adapted to selectively lock each of
said set of plugs into the receiving region, and

a valve movable between:

an open position defining an operative
connection between the fluid inlet and the fluid
outlet whereby'fluid.can pass from the inlet to the
outlet, and

a closed position defining an operative
disconnection of the fluid inlet from the fluid
outlet.

Preferably, the open position of the valve further
includes an operative locked condition of the lock.

Preferably, the unlocked condition of the lock is
conditional upon the closed position of the valve.

Preferably, the lock includes a plurality of holes, a
plurality of locking balls disposed in the holes, a locking
groove disposed on the plug, and a locking sleeve that in the
locked position presses the locking balls into the locking
groove. The open position of the valve advantageously includes
a locked position of the locking sleeve. The lock preferably
further includes a sleeve spring that biases the locking

sleeve into the locked position, whereby the lock engages
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automatically in response to insertion of the plug into the
receiving region.

Preferably, the receiving region includes a valve, a
resilient valve seal adapted to seal against the nose portlons
of each said set of plugs, and a valve spring b1a51ng the
valve seal and the valve against the nose portion of the plug
selectively received in said receiving region whereby a
predetermined range of plug nose lengths are accommodated.

Preferably, the valve operatively defines, in said closed
position, a vent path that vents the receiving region.

According to another aspect of the present invention,
there is provided a coupler for selectively coupling with a
plurality of associated‘plugs to form a fluid flow couplihg,
each of said plurality of associated plugs having a plug nése
and a locking groove formed differently than the plug noses
and locking grooves of others of said plurality of associated
plugs, the coupler comprising:

an 1inlet region;
a receiving region adapted to receive the plug nose of

any of the plurality of associated plugs;
a plurality of locking members arranged on the receiving

region;

a valve movable between an engaged position whereat the
valve operatively connects the inlet region with the receiving
region whereby a fluid path therebetween is defined, and a
disengaged position whereat the inlet region is operatively
disconnected whereby flow therefrom 1is blocked.and-wherein the
receiving region is operatively vented; and

a lock moveable between a locked position whereat the
lock presses the locking members into thé locking groove of
the associated plug whereby the associated plug is locked into

the receiving region, and, when said valve is in said

disengaged position, an unlocked position whereat the locking
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members are unlocked from the locking groove of the associated

plug.
The lock preferably also has a lock spring that biases

the lock into the locked position whereby the lock
automatically moves into the locked position responsive to
insertion of the associated plug into the receiving region.

The receiving region preferably further includes an
essentially rigid valve, a deformable valve seal that conforms
to the plug nose whereby the plurality of plug nose types are
accommodated, and a valve spring that compresses the valve and
the valve seal against the plug nose whereby the plurality of
plug nose lengths are accommodated. |

The coupler preferably includes a plug interlock member
that cooperates with the lock and the,valve whereby the lock
is prevented from moving into the unlocked position when the
valve 1is in the engaged position.

The valve preferably includes an essentially cylindrical
valve sleeve, a vent, an inlet valve conduit operatively
-connecting the inlet with the valve sleeve, and an outlet
valve conduit operatively connecting the receiving region with
the valve sleeve when the valve 1s in the engaged position,
and operatively connecting the receiving region with the vent

when the valve is in the disengaged position whereby the

receliving region 1s vented.
The lock preferably includes an essentially cylindrical

locking sleeve that in the locked position surrounds the

locking members whereby the locking members are pressed into

the locking groove of the associated plug.

According to another aspect of the present invention,

there is provided a coupler that couples a pressurized inlet

to an associated plug, the coupler comprising:

a universal receiving region including moveable members

for adapting the receiving region to receive a plurality of
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differently shaped plugs, each otf said‘plugs having a locking

groove;
a lock cooperative with the locking groove to

selectivély'lock the plug into the receiving region; and'

a valve moveable between an open positioﬁ wherein fluid
flows from the pressurized inlet to the receiving region and a
closed position wherein the pressurized inlet is isolated from
the receiving region.

Preferably, a valve interlock maintains the valve in its
closed position responsive to an unlocked condition of the
‘lock..Advantageously,-a latch i1nterlock maintains the lock in
an unlocked condition responsive to removal of a plug from the
receiving region, said second interlock disengaging responsive

to insertion of a plug into the receiving region whereby the

inserted plug is selectively lockable.

Preferably, a plug interlock maintains the lock in its
locked position responsive to an open condition of the valve.

Preferably, a vent path 1s arranged to vent the
receiving region in response to a closing of the valve. The
vent path is advantageously disposed in an area away from an
associated user's hand whereby the vent path dispels the

vented fluid away from the user's hand.

Preferably, the lock is an automatic lock that locks the

plug into the receiving region responsive to insertion of the
plug into said receiving region. The automatic lock optionally

includes a spring biasing of the locking mechanism toward its

locked position.
Preferably, the receiving region includes a spring

biased valve that adapts to the plug length whereby the
receiving region adapts to the lengths of the plurality of
plug types.

Preferably, the receiving region includes a'pliant

valve seal that essentially conforms to the shape of the
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plug nose whereby the receiving region adapts to the shapes
of the plurality of plug types. |

.Acéording to another aspect of the present invention,
-there is provided a universal safety coupler for coupling a
plurality of dissimilarly shaped associated plugs to a fluid
inlet, the coupler comprlising:

a recelving area adapted to singularly receive each of

said plurality of dissimilarly shaped plugs;

a lock that cooperates with a groove of the associated
plug to selectively lock the plug into the receiving area;

a valve that selectively opens to enable fluid flow from
the fluid inlet to the receiving area;

a latch interlock that prevents the lock‘from.locking
without having a plug inserted into the receiving area;

a valve interlock that prevents the valve from opening
when the lock i1s unlocked; and

a plug interlock that prevents the lock from unlocking
when the valve 1s open.

A vent path is also preferably provided, that is
operatively connected to the valve wherein closing the valve
opens thé vent path whereby the receiving region is vented.

According to another aspect of the present invention,
there is provided a coupling system for selectively connecting
an associated fluid inlet with an associated fiuid outlet, the
coupling system comprising: '

a set of hollow plugs in fluid communication with the
associated fluid outlet, each of the set of plugs having a
nose portion shaped differently than nose portions of the
remainder of the set of plugs;

a coupler in fluid communication with the associated
fluid inlet, said coupler including:

a receiving region adapted for selective connection

with the nose portions of each of said set of plugs,
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a lock adapted to selectively lock each of said set

of plugs into the receiving region, and
a valve movable between:
an open position defining an operative
connection between the fluid inlet and the fluid outlet
whereby fluid can pass from the inlet to the outlet, and
a closed position defining an operative
disconnection of the fluid inlet from the fluid outlet and
defining a vent path that vents the receiving region.
According to another aspect of the present invehtion,
there is provided a coupler for selective coupling‘with a
plurality of associated plugs to form a fluid flow coupling,
each of said plurality of associated plugs having a plug nose
and a locking groove formed differenply than the plug noses
and locking grooves of others of said plurality of associated
plugs, the coupler comprising:
an inlet region;

a receliving region adapted to receive the plug nose of

any of the plurality of associated plugs;

a plurality of locking members arranged on the receiving
region;

a valve movable between an engaged position whereat the
valve operatively connects the inlet region with the receiving
region to establish a fluid path therebetween, and a
disengaged position whereat the inlet region is operatively
disconnected whereby flow therefrom i1is blocked and wherein the
receiving region is operatively vented, the valve including an
essentially cylindrical valve sleeve, a vent, an inlet wvalve
conduit operatively connecting the inlet with the wvalve
sleeve, and an outlet valve conduit operatively connecting the
receiving region with the valve sleeve when the valve is in
the engaged position, and operatively connecting the receiving
region with the vent when the valve 1s in the disengaged

position whereby the receiving region is vented; and
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a lock moveable between a locked position whereat the

lock presses the locking members into the locking groove of
the associated plug whereby the associated plug 1s locked into
the receiving region, and, when said valve 1is 1n said
disengaged position, an unlocked position whereat the locking
members are unlocked from the locking groove of the associated
plﬁg.

According to a further aspect of the present invention,

there is provided a coupler for coupling an inlet with an

associated plug, the coupler comprising:
a universal receiving region including moveable members

for adapting the receiving region to receive a plurality of
differently shaped plugs, each of said plugs having a locking

groove;
a lock cooperative with the locking groove to selectively lock

the plug
into the receiving region; and
a valve moveable between an open position wherein fluid

flows from the inlet to the receiving region and a closed
position wherein the inlet is isolated from the receiving
region; ‘
| a valve interlock that maintains the'valve 1n its closed
position responsive to an unlocked condition of the lock; and,
' a latch interlock that maintains the lock in an unlocked
condition responsive to removal of a plug from the receiving
region, said second interlock disengaging responsive to

insertion of a plug into the receiving region whereby the

inserted plug 1is selectively lockable.
One advantage of the present i1nvention is that it is

compatible with several types of male plugs.

Another advantage of the present invention is that it
provides safety features including flow cutoff and downstream
pressure exhaust 1n a universal-type coupler.

Yet another advantage of the present invention is that

it provides quick-connect capability for multiple plug types
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without sacrificing safety features. .

Still yet another advantage of the present invention is
.that it provides a pressure-side safety socket which is
compatible with a plurality'of'male plug types.

Still further advantages and benefits of the present
invention will become apparent to those of ordinary skill in
the art upon reading the following detailed description of the

preferred embodiment.

Accordingly, in one aspect of the present invention there
1s provided a coupling system for selectively connecting an
associated fluid inlet with an assoclated fluid outlet, the

coupling system comprising:

a set of hollow plugs in fluid communication with the

assoclated fluid outlet, each of the set of plugs having a nose

portion shaped differently than nose portions of the remainder of
the set of plugs;

a coupler in fluid communication with the associated
fluid inlet, said coupler including:

a recelving region adapted for selective connection

with the nose portions of each of said set of plugs;

a lock adapted to selectively lock each of said set
of plugs into the receiving region, and

a valve movable between:

an open position defining an operative
connection between the fluid inlet and the fluid outlet
whereby fluid can pass from the inlet to the outlet, and

a closed position defining an operative

disconnection of the fluid inlet from the fluid outlet.
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Accordingly, in another aspect of the invention there is
provided a coupler that couples a pressurized 1nlet to an
associated plug, the coupler comprising:

a universal receiving region 1including moveable members for
adapting the receiving reglon to receive a plurality of differently
shaped plugs, each of said plugs having a locking groove;

a lock cooperative with the locking groove to selectively lock
the plug into the receiving region; and

a valve moveable between an open position wherein fluid flows
from the pressurized inlet to the receiving region and a closed
position wherein the pressurized inlet is isolated from the

receiving region.

Brief Descrigtion of the Drawings

The invention may take form in various components and
arrangéments of components, and in various steps and
arrangements of steps. The drawings are only for the‘purpose

of i1lustrating preferred embodiment and are not to be

construed as limiting the invention.
Figure 1A is a schematic illustration of ‘a coupling

system in accordance with the invention shown with the

coupling members in a fully engaged or connected coqdition;

Figure 1B is a schematic illustration of a coupling
system in accordance with the invention shown with the

coupling members in a disengaged or disconnected condition;
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FIGURE 2 1s a cross-sectional view of the

preferred embodiment of the subject coupler without a plug

inserted therein;
FIGURE 3 1is a cross-sectional view of the front

5 body member of the coupler shown in FIGURE 2;
FIGURE 4 1s a cross-sectional view of the

backnut body member of the coupler shown in FIGURE 2:;
FIGURE 5 1s a cross-sectional view of the

sliding valve sleeve of the coupler shown in FIGURE 2;

10 FIGURE 6A 1s a cross-sectional view of a prior

art industrial interchange-type plug which 1s compatible

with the preferred embodiment of the coupler shown in

FIGURES 2 through 5;
FIGURE 6B 1s a cross-sectional view of a prior

15 art True-Flate™ (Parker) type plug which is compatible

with the preferred embodiment of the coupler shown in

FIGURES 2 through 5;
FIGURE 6c 1s a cross-sectional view of a prior

art ARO type plug which is compatible with the preferred

20 embodiment of the coupler shown in FIGURES 2 through 5;
FIGURE 7 1s a cross-sectional view of preferred

embodiment of the subject coupler illustrated with a plug

connected, but with the valve closed; and

FIGURE 8 18 a cross-sectional view of the

25 coupling of FIGURE 7 with the valve open.

Detailed Description of the Preferred Embodiment

The subject universal safety coupling will now

be described functionally with reference to the schematic

30 illustrations shown in FIGURES 1A and 1B. A coupler
connects an inlet I to a receiving region R and a plug P.

In the fully engaged/connected position of the coupler
shown i1n FIGURE 1A, a valve V 1s open so that a flow F
passes from the inlet I to the plug P. The plug P is

35 preferably mechanically locked into the receiving region R

by a lock L operating 1in cooperation with a groove @G

formed in the plug P. The plug P is pneumatically
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connected with the inlet I through the valve Vv by the
receiving region R. The receciving region R and the lock
L, are arranged in a manner that provides universality U
whereby 2 plurality of standard plug shapes and dimensions
are accommodated.

With continuing reference to FIGURE 1A and with
rurther reference to FIGURE 1B, the coupler is shown in
the Adisengaged/disconnected position. The safety function
of the universal safety coupling are now described. 1In
the engaged position of FIGURE 1A, a plug interlock PI
prevents the lock L from releasing the plug P while the
valve V is open. This prevents hose whip and other
undesirable anéd potentially dangerous events, In the
disengaged position i1llustrated in FIGURE 1B, a valve
interlock VI prevents the valve V¥V from opening while the
lock L i= disengaged or unlocked. A latch interlock LI
prevents the lock from engaging or locking without a plug
P being inserted into the receiving region R. The valve
interlock VI and the latch interlock LY together pravent
the open exhaust of the flow F from the inlet I. The two
interlocks together assure safe coupling by requiring that
the user first insert a plug P to enable the locking
maechanism, and then engage the lock L with the plug P,
prior to opening the valve ¥V to apply fluia pressure.

Preferably, a vent path VP is provided Tto enable
venting of the receiving region R, or the plug P that is
inserted thereinr, to atmosphere at a selected sujitable
rate. The vent path VP 1s preferably operatively
connected with the valve Vv such that opening the valve v
closes the vent path VP, while closing the wvalve V opens
the vent path VP and thereby vents any excess fluid prior
to unlocking and disengaging the plug P.

With reference te¢ FIGURES 2-5, the preferred
amboaiment ©f & coupler 1 that effectuates the coupling
described with reference to FIGURES 1A and 1B will now be
described. The coupler 1 includes an essentially hollow
cylindrical main body 2 formed by a front body menmber 10
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(Fig. 3) threadadly connected with a backnut body member
40 (Fig. 4). The front body member 10 definaes a plurality
of radially extending openings 12. The opanings are

preferably evenly arranged circumferentially and are
adapted to loosely receive Jlocking balls 14 inserted

therein. The fraont body member 10 also Jdefinas an
outwardly directed circular flange 16 at one end and a
thraadaed region 64 on the other end. The front body

member 10 is preferably an anodized aluminum component,
but of course other materials, such ag brass or steel, may
be used as desired. The locking balls 14 preferably are
comprised of a2 hard material such as stainless steel.

With continuing reference to FIGURE 2 and with
additional reference now to FIGURE 4, the backnut body
member 40 1s substantially cylindrical in overall shape
and 1is preferably formed of anodized aluminum.  The
backnut 40 dafines an inlet region 42 adapted to receive
a hose, pipe, or other fluid conductor (not shown)
connected to an assoclated source of compressed fluid (not
shown). In a preferred embodiment, the inlet region 42 is
adapted to receive a 1/4~inch hose. The connection is
preferably by a standard threading arrangement, e.g. a
1/4-18 NPTF female threading, although hose clamps, welds,
or other connecting means are also contemplated.

The backnut body member 40 defines an intaernal
inlet fluid conduit 44 and an internal receiving fluia
conduit 46. The fluid conduits 44, 46 are operatively
separated by a barrier region 48 which prevents fluid from
passing directly from the inlet fluid conduit 44 to the
receliving fluid condult 46. The backnut also has =&
plurality of radially extending inlet valve conduits S0
which connect the central inlet fluid conduit 44 to the

outside of the cylindrical backnut 40. . A plurality of
radially extending receiving valve conduits 52 similarly
connect the receiving fluid conduit 46 toc the outside of

the cylindrical backnut 40.
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The backnut body member 40 additionally defines
a wvalve assembly regicon 54 adapted to receive a valve
spring 56, a seal carrier 5B, a valve seal €0, and a
cylindrical valve cap €2 as best shown in Fig. 2. The
seal carrier 58 is preferably formed of a metal or a hard
plastic matarial, such as Celcon®. The valve seal 60 is
preferably formed cylindrical 1in ovarall construction
having the cross-sectional profile illustrated and is made
of a softer material such as nitrile rubbar. The valve
seal 60 configuration enables a fluid tight connection
between the subject socket and a wide range of associated
plug sizes and shapes. The wvalve cap 62 is prefarably
formed of a brass or other metal component.

With continuing reference to FIGURES 2 to 4, the
backnut body member 40 is preferably rigidly connected
Wwlith The front body member 10 in a sealed manner. The
connection establishes a fluid flow Path without leakage.
In the preferred embodiment l1llustrataed, tha rigid
connaection is a threaded joint obtained by cooperation or
internal threads 64 (Fig. 3) provided on the front body
member 10 with aexternal threads 66 (Fig. 4) provided on ‘
the backnut 40. Prarferably. a fluid-tight scaling of the
connection is assurad by a seal 68 which can be an O-ring,
gasket, or any other form or packing membeyr. In the

assembled state of the backnut 40 with the front body
wember 10 shaown in FIGURE 2, a flange 657 formed on the

backnut 40 abuts and tightens against the c¢ircular outer
end 69 of the front body member 10.

Furthermore, in the azsembled state 1llustrated
in Figure 2 and without a plug inserted, the saal carrier
58, the valve seal 60, and the valve cap 62 are urged
against amp inside surface 17 of the front body member 10
by the biasing force of the valve spring S€. In the
extrene extended position of the valve as shown in Figure
2, the ocuter surface of rhe valve cap 62 partially blocks
the locking balls 14 and prevents them from retracting
into the holes 12.
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With continued reference to Fig. 2, a hollow
cylindrical locking sleeve 20 slidably surrounds the front
body 10 as shown. The locking sSleeve 20 is also
preferably an ancdized aluminum compeonent and has three
sactions. A first section 22 has a relatively large inner
diameter that is adapted to slide over and arocund the
flange 16 of the front body member 110, It is to be
appreciated that in the position illustrated, in FIGURE 2,
prior to plug insertion, the valve cap €62 is in its
foxrwardmost positlon partially blocking thne locking balls
14. As a result, the locking sleeve 20 is limited in its
forward motion and a surface 23 of the loeking sleeve 20
formed at tha junction of the first sectien 22 and a
second section 24. The surface 23 abuts the locking balils
14 and prevents the locking sleeve 20 from further forward
(to the left in Figure 2) movement. It is to be
appreciated that the diametar of the first portion 22 of
the locking sleeve 20 is preferably sufficiently narrow to
prevent the locking balls 14 from falling completely out

o the assembly.

The second section 24, has an inner Aiameter
which 1s smaller than the inner diameter of the first
section 22. The second section 24 abuts the locking balls
14 at the surface 23 in the absence of an inserted Plug,
wherebpy the further movement of the locking sleeve 20
toward ¢the flanga 16 of tThe front body member 10 ig
prevented.

A third section 26 of the locking sleeve 20 has
an inner diameter which ie larger than the inner diameter

of the second section 24. The third section 28 axtends
beyond the front body member 10 and over a portion of the

backnut 40. The third section 26 is provided with a

plurality of openings 28 in the extension bayond the main
body 10 which are adapted to receive a set of intarlock
balle 72. The front body member 10 and the third saction
26 of tha locking sleeve 20 together define an annular
space 30 which recejves a sleeve spring 32.
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In the assembled state, the sleeve spring 32 is
held in compression between the flange 67 of the backnut
40 and the second portion 24 of the locking slaeeve 20
vhersby the locking =leeve 20 is biased toward the flange
16 of the wmain body 10. However, the sleeve spring 32 is
preferably sufficiently pliant to permit selective manual
sliding of the locking sleeve 30 in the directien away
from the flange 16.

With continuing reference to FIGURES 2-4, and
with additional reference now to FIGURE 5, the coupler 21
also includes an essentially cylindrical sliding valve
sleeve 70, preferab;y rormea of anodized aluminun. The
valve sleeve 70 is inserted over the inlet region 42 of
the backnut 40 and is slidably carried on the assembled
main body 2 formed by the backnut 40 and the front body
mempber 10. The valve sleeve 70 also surrounds a portion
or the third region 26 of the locking sSleeve 20. The
valve sleeve 70 includes a first portion 74. In the
assembled state with no plug inserted, the rirst portion
74 surrounds the interlock balls 72. The valva sSleeve 70
has a second portion 76 with a =maller inner diametey
versus the first partion.

Bacause of the reduced diameter of the second
section 76, in the assembled state with no plug inserted,
a surface 75 formed at the junction between the first and
second portions 74, 76 hlocks €lidable movement of the
valve sleeve 70 towards the left in Figure 2 by contact
with the interlock balls 72. This blocking prevents
further movement of the valve gleave 70 in the forward
direction toward *the flange 16 of the frant body member
10. Thus, the valve sleeve 70 is blocked from moving
axially forward. Tt is to be appreciated that the rirst
portion 74 defines a diameter sufficient to loosely nold
the intarlock balls 72 in place within the openings 28.

Prefarably, 4 retaining means sSuch ag a
stoinlesg stael snap ring 80 or the like prevents removal
of the installed sliding valve sleeve 70 from the backnut.
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Additionally, a resilient member, preferably a detent O-
ring 82, 1s provided to hold the valve sleeve 70 in the
engaged position as will be discussed later. The valve
sleeve 70 also includes a valve sleeve conduit 84 which in
5 the illustrated embodiment 1s an annular opening defined by
a third portion 85 of the valve sleeve 70 and the outer
surface of the backnut 40. Preferably, the valve sleeve 70
also includes suitable sealing members such as gaskets or
O-rings 86 disposed 1in 1nside grooves 87 of the valve

10 sleeve 70 on opposite sides of the valve sleeve conduit 84
for assuring fluid flow without leakage. These O-rings 86
also provide increased frictional sliding resistance to
help hold the valve sleeve 70 1in place axially relative to
the remaining components of the subject coupler 1.

15 With reference now to FIGURES 6A-6C, the subject
universal safety coupler 1 of FIGURES 2-5 is selectively
intermateable with an associated male plug 90 to form a
fluid connection coupling. The coupler 1 is universally
applicable and 1s, therefore, mateable with a plurality of

20 plug types. 1In the 1illustrated embodiment, the coupler 1
is compatible with at least three (3) standard plug
configurations or plug types known to the art which are
shown 1n FIGURES 6A-6C. An 1industrial interchange type
plug 90A 1s shown in FIGURE 6A. A Tru-Flate™ or Parker

25 type plug 90B 1s shown in FIGURE 6B. An ARO type plug 90C
is shown 1n FIGURE 6C. It will be appreciated that these

plugs have 1important similarities. Each plug is
essentially cylindrical in shape and is hollow to provide a
fluid conduit. Each plug 90A, 90B, 90C has an outlet
30 region 92A, 92B, 92C which is adapted to receive a hose,
pipe, or other fluid conductor (not shown). In a preferred
embodiment, the outlet region 92A, 92B, 92C is adapted to
receive a 1/4-inch hose. The connection preferably
includes a standard threading arrangement, e.g. a 1/4-18
35 NPTF female threading, although hose clamps, welds, or

other connecting means are also contemplated.
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With continuing referance to FIGURES 6A~-6C, each
plug 90A, 90B, 90C further has a mating region 943, 948,
94C disposed oppositely from the outlet region %2A, 92B,
92C. Each plug mating region 94A, 94B, 94C includes an
annulax projection 96aA, 96B, %6C and an annular locking
groove 9%8A, 9%98R, 38C arranged essentially adjacent to and
inside of the annular projection 96A, 96B, 96C. However,
the Shape of the annular projection 96A, $6B, 88C, the
length of a plug nose 100A, 100B, 100C of the Pidug, the
diameter of the plug nose 1004, 100B, 100C, and the shape
of the locking groove 982, 98B, 98C Vary somewhat between
the plugs S0A, 9%0B, 90C. For aexample, the GQuter diameter
of the plug noses 100A, 100B, 1000 vary between about 0.31
inch and 0.3s inch.

with particular reference now to FIGURES 2, 7,
and 8, the mating of a representative generic Plug S0 with
the coupler 1 is described. FIGURE 2 shows the coupiler 1
without an inserted plug, it will be appreciated that the
coupler 1 includes important safety features. Prior to
plug insertion, the valve Spring $6 biases the valve cap
62 fully forward against the surtface 17 0f the frant body
member 10. The wvalve cap €62 prevents radial inward
movement of the locking balle 14, which in turn block the

locking sleeve 20 fromnm moving into its forwardmost
position under the influence of the biasing sleeve Spring
32. The blockead locking sleeve 20 Cooparates with the

interlock balls 72 and the surface 75 of the valve sleeve
70 to block the valve sleeve 70 from being moved forward

' In the blocked position of the valve sleeve 70 shown in

FIGURE 2, 1t will be appreciated that the valve sleeve
condulit 84 is operativaly disconnected from the receiving

valve conduits 52 so that fluid flow from the inlet region

42 of the backnut 40 is prevented.
It 1s thus zean that the valve cap 62, the valve

spring 56, and the locking sleave 20 cooperate With the
locking balls 14 <T©c form a3 latceh interlock LI that
maintains the lock L including the lacking balls i4, the
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locking sleeve 20, and the sleeve spring 32 1in an unlocked
position responsive to the removal or absence of a plug
from the receiving region formed by the heollow inner area
of the front body member 10 and the valve assembly region
S o4,

Furthermore, it is to be appreciated that the
locklng sleeve 20 cocoperates with the inrerlock balls 72
and the valve egleeve 70 to form a valve interlack VT
including the valve sleeve 70 and inlet and raceiving
10 valve conduits 80, 52 3long with sealing gaskats or
O-rings 86. The valve interlock maintajins the valve in
1ts closed position responsive Tto an unlockad condition of
the lock L. The illustrared preferred embodiment ig
eXemplary only, and the latch interlock LI and valve
18 interlock VI can take a variety of mechanical forms such
A8, Tfor example, rollers, pine, camse or any form of
locking dog without departing from the scope of the

invention as set forth in the claims.
With continuing reference to FIGURE 2 and with
20 further referenca now to FIGURE 7. the mating ©f the plugs
20Aa, 90B, $90C with the universal Coupler 1 ie desoribed.
In PIGURE 7, an a¥emplary plug 90 which is most similar to
the industrial interchange typre plug 90A is shown in mategd
Position. The universal function U of the coupler 1 is
25  Provided by cooperation betwean the Plug nose 100 and the
Valve cap 62, the valve seal €3, the seal carrier S8, and
the valve spring S6. A= the Plug nose 100 is pressed into
the valve assembly region 54, the valve cap ©2, the valve
Seal 60 and the seal carrier 58 are urged away from the
30 Surface 17 against the force of the valve spxing 86. The
vValve spring 56 thus accommodates variations in the langth
Of +the plug nose 100. vVariations in the shape and/or
diameter of the plug nose 2100 are accommodated by the
Profile and corresponding derformation of thhe valve seal
35 60. Variations in the dimensions of the annular
Projection 96 and the locking groove 98 of the plug %0 are
accommodated by movement aof the locking balls 14 which can
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lock into a variety of groove shapes. By these
machanisms, at least the plug types SOA, %0B, 90C shown in
FIGURES 6A-6C as well as others not shown are accommodated
by the universal feature U of the coupler 1. Accordingly,
the coupler 1 is a universal coupler.

It is to be appreciatad that, although the
preferred embodiment couples with three particular types
©of plugs illustrated in FIGUREE 6A-~6C, the invention is
not so 1limited, but rather includes universal safety
couplers that are compatible with multiple plug types, the
variation in size ana shape of the plug being accommodated
by appropriate modifrications to the particular shape and
dimensions of the valve cap 62, the valve seal 60, the
Seal carrier 58, the valve spring 56, and et cetera. Such
modifications are well within the abllity of those of
ordinary skill in the art.

As can be by comparing FIGURE 2 witlh FIGURE 7,
AS The plug nose urge= the valve cap 62, valve seal 60,
and seal carrier 58 back against the spring force, the
iocking balls 14 are freed from the outward surrace o0f the
Valve cap 62. While this happens, the annular 1locking
groove 9S8 of the plug 90 moves intoe the coupler 1 and
overlaps the opanings 12 so that the locking balls 14 can
engage the locking groove 38 of the plug %o0. It will be
appreciated that the angle or bjas of the surface 23 of
the locking sleeve 20 further aecets to Push the locking
balls 14 into the locking groove 98 under the influence of
the sleeve spring 32. As seen in FIGURE 7, with <the
iocking balls engaged in the locking groove sg of the plug
90, the locking sleeve 20 is unblocked and therefore moves
forward under the sleeve spring 32 bias until the surface
23 abuts the flange 16 of the front body membexr 10. The
second section 24 o the locking sleeve 20 sur rounds the
ocpenings 12 and lacks the locking balls 14 inteo the
annular locking groove 98 of the plug 96. Thws, in the
configuration shown in FIGURE 7, the plug %90 1s fully
engaged and locked into the coupler 1.
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It will be appreciated that the engaging and
locking of the plug 90 into the coupler 1 regquiras merely
that the user manually push the two components
theratogether. The movament of the locking balls 14 and
the locking sleeve 20 aoccurs duge to the influence of the
sleeve spring 32 in response to the displacement of the
valve cap &2 by the plug 90. It is further to be
appraeciatad that a number of variations in the mechanical
design of the lock L can be made. For axample, the valve
spring S6é can be replaced by a threaded locking sleeve
design in which the locking action would require a manual
rotating of the locking sleeve, The locking balls 14 can
be replaced by rollers, pins, cams, lack dogs, or the
like. TIn yet another variation, the locking balls 14 are
replaced by an annular ring. By tilting the annular ring,
€.g. using a push button, its erffrective diameter is
reduced in a direction transversa the tilt axis, thereby
engaging the annular locking groove 98 of the plug 90. It
is intended that all such variations fall within the scope
of the invention insofar as they come within the scope of
the claims or aquivalents thereof.

It 1s seen that the locking sleeve 20, the
=leeve spring 32, and the locking balls 14 cooperate to
form a lock L that cooperates witn at least the locking
groove %8 to saelectively 1lock the Plug %0 into the
receliving region. Additionally, the valve cap 62, the |
valve spring 56, and the locking sleeve 20 that cooperate
with the locking balls 14 to form the latch interlock LI
disengages responsive to insertion of the plug 90 into the
recaelving region. Once disengaged, the insertead Plug 9o
18 selectively lockable. However, in the preferred
embodiment the lock L is an automatic lock that locks the
plug 90 into the receiving region responsive to incartion
of the plug into the receiving region. The automatic
locking is achieved through +the spring biasing of the
sleeve spring 32 in the preferred embodiment. As noted
above, the lock L can take a range of mechanical forms,
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and <¢an operate in either an automatlc or a manual manner,
without departing from the scope of the invention as set
forth in the claims.

It will Dbe further appraciated that the valve
sleceve 70 position illustrated in FIGURE 7 blocks the
fluid flow, i.e. the valve V is closed. However, <the
forward movement of the locking sleeve 20 nmoves the
interlock balls 72 forward and coincident with an annular
receiving groove 78 of the backnut 40. Thus, the
interlock balls 72 no longer block movement of the wvalve
sleeve 70 in the configuration of FIGURE 7. Thus, locking
©f the plug 90 into the coupler 1 is assured prior to
novemant of the valve sleava 70 by the valve interlasck VI
including the valve sleeve 70, the interlock balls 72, and
the locking sleeve 20.

With continuing reference to FIGURE 7 and with
further reference now to FIGURE 8, the valve sleave 70 is
manually sl1id4 into the position shown in FIGURE 8.
Preferably, the O-ring 86 cooperates with the detent
O_r.im.; 82 To lJock the valve sleeve 70 in the engaged
po=ltion as shown in FIGURE 8. With the sliding valve
slecve 70 in the engaged position, a continuous fluid flow
path exists from the inlet region 42 of the backnut 40 to
the outlet region 92 of the plug 0. In the engaged
position of the sliding valve sleeve 70, e.g. the position
shown in FIGURE 8, the valve sleeve conduit 84 OVerlaps
both The inlet valve conduits $68 and the raceiving valve
conduits 82 whereby a continuous fluid flow path is
deflfined. The fluid flow path extends from tha inlac
region 42 of the backnut 40 into the inlet fluid conduit
44, through the inlet valve conduits S0, acroes the valvae
sleeve conduit 84, through the receiving valve conduits

52, 1nto the receiving fluid conduit 46 and the valve
assenbly region 54 of the backnut 4o, and lastly into the

hollow fluid conducting main body 1o0. Thus, in <¢heée
preferred embodiment, the valve V is formed by the valve
sleeve 70 and inlet 3and receiving valve conduits 50, 52 in
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an open position as illustrated in FIGURE 8 wherein fiuid
flows from the pressurized inlet 42 to the receiving
region and the plug 90.

It is to be appreciated that many variationa in
thae mechanical design of the valve Vv can be made. For
example, the illustrated valve sleeve-based valve can be
formed by providing an equivalent ball valve, butterfly
valve, or the like. Similarly, the valve intarlock vI can
take the form of a camming mechanism, push button
mechanism, locking dogs, or the like. It is intended thart
all such variations fall within the scope of the invention
insofar as thay come within the scope of the claims or
egulvalents thercof.

To disangage the plug %0 from the universal
safely coupler 1, the mating steps are essentially
reversed. The valve sleeve 70 ig firet manually withdrawn
into the disengaged position. In the disengaged valve
sleeve 70 position, e.g. the closed valve V position shown
in FIGURE 7, the receiving valve conduits §2 are
operativaly disconnected from the valve s=leeve conduit 84
:::a ::: ::::edp.ath is interrupted. However, the plug 90

FIGURE 7 shows the coupling with the valve
sleeve 70 moved into the disengaged position, but with the
plug 90 in place and locked. It will bhe appreclated that
in this position, the continucus fiunid flow path is
interrmupted, as discussed praviously. The inlet flow path

begins at the inlet region 42 and passes through the inlet
fluid conQuit 44 and the inlet valve conduits So and
terminates at the valve sleeve conduit 84, which is sealea
by the O~rings 86.

On the outlet side, the receiving fluid conduit
46 provides The vent path VP to atmosphere via the
receiving valve conauits $2 through gaps 110, 112 betwaen
the first and second portiong 74, 76 of the valve sleeve
70, the third section 26 of the locking sleeve 20, and the
outside of the backnut 40. It will be appreciated that no
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O-y ings or other =ealing members are present in this
region to seal against such venting. Thus, the vent path
VP selectively vents the receiving region in response to
the closing of the valve. However, The gaps 110, 112
preferably have relatively low fluid conductances so that
the downstraam pressure 1s vented at a selected desired
rate.

It will be appreciated that, since the user is
holding the coupler at the valve sleeve 70, the vaent path
is away from the user's hand, i.e. the working fluid is not
vented into the user’'s hand. It will also be appreciatea
that in the preferred ambodiment the vent path VP is
operatively connected with the valve Vv through the valve
sleeve 70, insofar as moving the valve sleeve 70 into the
engaged position opens the valve V while closing the vent
path VP, whereas moving the valve sleave 70 into the
disengaged position closes the valve V while opening the
vent path VP to allow venting.

After venting is completed, the plug 90 can be

unlocked by manually pulling the locking sleeve 20 back
against the force of the sleseve spring 32, whereby the
locking balls 14 are freed to go intc the space provided
by the first section 22 of the locking sleeve 20 angd the
plug 1s withdrawn. As the plug is withdrawn, the valve

Spring 56 pushes the valve cap 62 back into its

forwardmost position as= echown in FIGURE 3 thereby
partlally blocking the locking balls 14. Thece events re-
engage the latch interlock LI and maintain the lock I in
an unlocked condition responsive to the ramoval of the
plug 90. Because the valve interlock VI maintainge the
valve V 1in ite closed position responsive to an unlocked
condition of the lock L, it follows that the engagement of
the latch 1interlock LI assures engagement of the valve
interlock VI in turn, and thue the latch interlock LI and
the valve interlock VI cooperate to assure a cloged
position of the valve V in the absence of an inserted

plug.



10

15

20

25

30

33

CA 02641111 2008-08-28

- 20 -

In addition to the controlled venting of the
cutlet side as described above, the universal safety
coupler 1 1includes additional safety featureas of
significance dAuring the uncoupling. It will be noticed
that 1n the fully locked and engaged position illustrated
in FIGURE B8, the second portion 76 of the sliding valve
sleeve 70 surrounds the interlock balls 72. Because of
the reduced dianmeter of the second portion 7&, the
interlock bhalle ara held firmly in the annular racelving
groove 78 of the backnut 40. This prevents the locking
sleeve 20 from being withdrawn without first withdrawing
the VvValve sleeve 70 and thereby interrupting the inlet
flow and venting the downstream outlet region as described
previously. Thus., the valve cleeva 70, the interlock
balls 72, and the groove 78 cooperate with tne locking
sleeve 20 tO0 forwm the plug interlock PI cthat prevents
withdrawal of the plug while the valve is open by
maintaining the lock L in its locked position responcive
to an open condition of the valve V. The plug interlock

PI can take a range of mechanical forms beyond the
illustrated preferred ambodiment without departing from

the scope of the invention as set forth in the clajims.
Additionally, after the plug 90 is removed ang
the coupler 1 is returned to the conriguration shown in
FIGURE 2, the valve gleeve 70 ig blocked into the
disengaged position through the cooperation of the valve
cap 62, locking balls 14, locking sleeve 20 and intarlock
balls 72, as discussed previously. Thus, inadvertent re—
engagement of the fluid flow from the inlet without firest
inserting and locking 2 plug 1s prevented. This safety
feature corresponds te the valve interlock VI as discussed
previously.
| The invention has been described with reference
to the preferred embodiment. Obviously, modifications and
alterations will occur to others upon reading and
understanding the preceding detailed description. Tt 1S
intended that the invention be construed as including all
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such modifications and alterations insofar as they come
within the scope of the appended claims or the squivalents
thereof.
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Having thus described the preferred embodiments, the invention

18 now claimed to be:

1. A coupling system for selectively connecting an
associated fluid inlet with an associated fluid outlet, the
coupling system comprising:

a set of hollow plugs in fluid communication with
the associated fluid outlet, each of the set of plugs having a

nose portion shaped differently than nose portions of the

remainder of the set of plugs;

a coupler in fluid communication with the
associated fluid inlet, said coupler 1including:

a receliving region adapted for selective
connection with the nose portions of each of said
set of plugs;

a lock adapted to selectively lock each of
sald set of plugs into the receiving region, and

a valve movable between:

an open position defining an operative
connection between the fluid inlet and the fluid
outlet whereby fluid can pass from the inlet to the
outlet, and

a closed position defining an operative

disconnection of the fluid inlet from the fluid

outlet.

2 . The coupling system as set forth in claim 1, wherein the

opened position of the valve further includes an operative

locked condition of the lock.

3. The coupling system as set forth i1n claim 1, wherein the
unlocked condition of the lock 1s conditional upon the closed

position of the valves.
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4, The coupling system as set forth 1n claim 1, whereiln the

lock 1ncludes:
a plurality of holes;
a plurality of locking balls disposed in the holes;

a locking groove disposed on the plug; and

a locking sleeve that in the locked position presses the

locking balls 1nto the looking groove.

5. The coupling system as set forth in claim 4, wherein the

open position of the valve includes a locked position of the

locking sleeve.

6 . The coupling system as set forth in claim 5, wherein the

lock further includes:
a sleeve spring that biases the locking sleeve into the
locked position, whereby the lock engages automatically in

response to insertion of the plug into the receiving region.

7. The coupling system as set forth in claim 1, wherein the

receiving region 1includes:

a valve,

a resilient valve seal adapted to seal against the nose

portions of each said set of plugs, and

a valve spring bilasing the valve seal and the valve
against the nose portion of the plug selectively received in
said receiving region whereby a predetermined range of plug

nose lengths are accommodated.

8 . The coupling system as set forth in claim 1, wherein the
valve operatively defines, in said closed position, a vent

path that vents the receiving region.

9. A coupler that couples a pressurized inlet to an

associated plug, the coupler comprising:
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a universal receiving region including moveable members
for adapting the receiving region to receive a plurality of
differently shaped plugs, each of said plugs having a locking
groove;

a lock cooperative with the locking groove to
selectively lock the plug into the receiving region; and

a valve moveable between an open position wherein fluid
flows from the pressurized inlet to the receiving region and a
closed position wherein the pressurized inlet is isolated from

the receiving region.

10. The coupler as set forth in claim 9, further comprising:
a valve 1nterlock that maintains the valve in its closed

position responsive to an unlocked condition of the lock.

11. The coupler as set forth in c¢laim 10, further
comprising:

a latch i1nterlock that maintains the lock in an unlocked
condition responsive to removal of a plug from the receiving
region, sald second interlock disengaging responsive to
insertion of a plug into the receiving region whereby the

inserted plug is selectively lockable.

12. The coupler as set forth in claim 9, further comprising:
a plug interlock that maintains the lock in the locked

position responsive to an open condition of the wvalve.

13. The coupler as set forth in claim 9, further comprising:
a vent path arranged to selectively vent the receiving

region 1n response to a closing of the wvalve.

14. The coupler as set forth in claim 13, wherein the vent

path 1s disposed in an area away from an associated user’s
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hand whereby the vent path dispels the vented fluid away from

the user’s hand.

15. The ccupler as set forth in c¢laim 9, wherein the lock is
an automatic lock that locks the plug into the receiving

region responsive to insertion of the plug into said receiving

reglion.

16. The coupler as set forth in claim 15, wherein the
automatic lock 1includes a spring biasing of the locking

mechanism toward its locked position.

17. The coupler as set forth in claim 9, wherein the
recelving region 1includes a spring biased valve that adapts to
the plug length whereby the receiving region adapts to he
lengths of the plurality of plug types.

18. The coupler as set forth in claim 9, wherein the
receiving region includes a pliant valve seal that essentially
conforms to the shape of the plug nose whereby the receiving

region adapts to the shapes of the plurality of plug types.
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