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1. 

COUPLNGADAPTER 

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

BACKGROUND OF THE INVENTON 

Self-sealing valved couplings are widely employed in 
fluid circuits to interconnect hose lines wherein the 
mating parts employ axial movable valves of the sliding 
sleeve or poppet type which utilize the relative axial 
movement of the coupling parts during assembly or 
disassembly to open or close the valves, respectively. 
The construction of these couplings generally include 
locking and release structure, such as ball release sleeve 
for quick connect or disconnect, and the valve in each 
part engages a member of the opposing part to open 
when connected while a compression spring biasing 
each valve toward the closed position causes the valves 
to seal automatically when disconnected, 

Self-sealing valved couplings of the aforedescribed 
type are commonly employed in systems for automotive 
air conditioners, heat pump units and the like, where 
one part is attached to a hose line leading directly from 
the unit and the other part is attached to an evacuation 
or recharging line. Maintenance or serving of the units 
require that the couplings be disconnected and con 
nected under high pressure, and disconnection of the 
parts is relatively easy. However, as the coupling and 
uncoupling of the parts controls the valve operation the 
parts are extremely difficult to connect under high pres 
sure due to the internal pressure impose on the valve. 
Also, the situation may arise, such as during servicing, 
where the technician may want to control the flow of 
fluid in the coupling under partial flow conditions and 
as the valves fully open during coupling and are not 
capable of being manually controlled this is not possi 
ble. 

It is therefore an object of the invention to provide a 
coupling servicing adapter to be used with self-sealing 
valved coupling parts of the axially movable type 
wherein the adapter employs a manually operable valve 
actuator for axially displacing the associated coupling 
part's valve to the open and closed condition with rela 
tively little effort. 
Another object of the invention is to provide a cou 

pling servicing adapter to be used with self-sealing 
valved coupling parts of the axially movable type 
wherein the adapter may be used to selectively displace 
the value between the open and closed conditions for 
controlling fluid flow in the coupling part. 
A further object of the invention is to provide a cou 

pling servicing adapter to be used with self-sealing 
valved coupling parts of the axially movable type 
wherein the adapter employs a threaded valve actuator 
for axially displacing the valve by rotation of a torque 
applying handle whereby the threaded action multiplies 
the effective forces used to displace the valve when 
under high pressure. 
An additional object of the invention is to provide a 

coupling servicing adapter for use with self-sealing 
valved coupling parts wherein the adapter is readily 
coupled and uncoupled to the part and is connectable to 
an evaluation or recharging line. 

In the practice of the invention the coupling servicing 
adapter includes a tubular body having an outer end and 
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a coupling end for coupling with a self-sealing valved 
coupling part of the type which employs an axially 
displaceable valve. An axial passage extends through 
the body from the coupling end and intersects an axially 
aligned threaded bore formed in the outer end wherein 
the threaded end of a valve actuator is received. The 
other end of the valve actuator is located in the passage 
and is adapted to releasably engage and displace the 
associated part's valve by rotation of a handle disposed 
adjacent the body outer end. A tubular extension trans 
versely disposed to the body includes a fluid port inter 
secting the body passage and is attachable to an evalua 
tion or recharging line. 
The valve actuator carries an O-ring seal mounted 

adjacent the free end adapted to engage a conical valve 
seat when the handle is rotated to a valve disengage or 
closed position sealing the passage and another 0-ring 
seal mounted on the actuator intermediate the free end 
and threaded end maintains a sealing relationship adja 
cent the intersection of the bore and passage. 

Preferably the handle is rotated to the close condition 
prior to connecting the adapter to the part to prevent 
the actuator from engaging the valve during connec 
tion. The adapter is connected to the coupling part by 
standard interconnecting means defined on the adapter 
adjacent the coupling end. Once coupled, rotation of 
the handle in the opening direction engages the valve 
actuator with the coupling part's valve, and as rotation 
continues the valve is axially displaced to the open 
condition placing the coupling partin fluid communica 
tion with the adapter. 
As the displacement of the self-sealing valve is inde 

pendent of the coupling action, the adapter may be 
easily coupled to the coupling part under high pressure 
conditions whereby the threading action of the valve 
actuator multiplies the effective forces used to displace 
the valve. Also, as the valve actuator controls the axial 
position of the self-sealing valve fluid flow in the cou 
pling adapted can be controlled manually by selective 
rotation of the handle. 

BRIEF DESCRIPTION OF THE OR AWINGS 

The aforementioned objects and advantages of the 
invention will be appreciated from the following de 
scription and accompanying drawings wherein: 
FIG. 1 is an elevational, diametrical, sectional view 

of a coupling servicing adapter constructed in accord 
with the invention showing the valve actuator in the 
closed or valve disengaged position, and 

FIG. 2 is an elevational, diametrical, sectional view 
of the coupling adapter of FIG. 1 as coupled to a self 
sealing valved coupling part showing the valve actuator 
in the open or valve engaged position displacing the 
self-sealing valve to the open position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The coupling adapter in accord with the invention 
will be appreciated from the drawing figures. The cou 
pling adapter 10 is adapted for use with self-sealing 
valved coupling parts utilizing axially movable valves 
whereby the adapter 10 employs a manually operable 
valve actuator for controlling the axial position of the 
associated part's valve. 

In FIG. 2 a typical example of a self-sealing valved 
coupling part with which the adapter of the invention 
may be employed is shown at 12 and is described in the 
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assignee's application U.S. Ser. No. 07/269,729 filed 
Nov. 10, 1988. The part 12 has a tubular body 14 which 
includes an attachment end 16 for connecting to a hose 
line, such as may exist in an automotive heat pump or air 
conditioner unit, and an extension end 18 for connecting 
to another coupling part or the adapter of the invention. 
An axial passage 20 extends through the body wherein 
a self-sealing valve assembly is located comprising a 
spring biased cylindrical valve 22axially movable in the 
passage 20 between open and closed positions. The 
valve 22 carries a sealing ring 24 adjacent a maximum 
diameter step 26 which engages a valve seat 28 when 
the valve is in the closed position, and the step 26 con 
centrically aligns with a maximum diameter recess 30 
when the valve is in the fully open position as shown in 
FIG. 2. The valve 22 is normally forced to the closed 
position by the action of a spring 32 sealing the passage 
20. 
The adapter 10 of the invention includes a tubular 

body 34 having an outer end 36 and a coupling end 38 
adapted to connect to the coupling part 12. An axial 
passage 40 extends from the coupling end 38 and inter 
sects an axially aligned threaded bore 42 formed in the 
outer end 36 intermediate the body ends 36 and 38. A 
tubular extension 44 transversely disposed to the body 
34 includes a fluid port 46 intersecting the passage 40 
and an annular shoulder 48 for attaching to a test line or 
to an evacuation or charging line, not shown. 
The threaded bore 42 receives a threaded valve actu 

ator 50 having a free end 52 located in the passage 40 
adapted to releasably engage and displace the valve 22. 
The free end 52 is axially displacement in the passage 40 
between a valve engaging or open position, FIG. 2, and 
a closed or valve disengage position FIG. 1 by rotation 
of a handle 54 disposed adjacent the outer end 36. The 
handle 54 is mounted to the treaded end of the actuator 
by a screw 56. 
An annular shoulder 58 is defined on the actuator 50 

adjacent the free end 52 and carries an annular sealing 
ring 60 adjacent a maximum diameter step 62. The seal 
60 establishes a sealing relationship with a conical valve 
seat 64 adjacent recess 66 when the handle is rotated to 
the closed position of FIG. 1, whereby rotation of the 
handle is limited by engagement of the step 62 with the 
seat 64. Another sealing ring 68 axially spaced from the 
shoulder 58 maintains a sealing relationship adjacent the 
intersection of the passage 40 and the bore 42 whether 
the valve actuator is in the closed or open position. 
A latch sleeve 70 is slidably mounted on the coupling 

end displaceable between release and lock positions for 
coupling the adapter 10 to the part 12. The sleeve 70 
supports radially displaceable detent balls 72 and has a 
counterbore 74 that frees the balls 72 when the sleeve is 
in the release position. A spring 76 interposed between 
the body 34 and sleeve 70 normally biases the sleeve to 
the lock position as shown in FIG. 2 whereby an annu 
lar ring 78 limits movement thereof and contains the 
balls in the counterbore when the sleeve is in the release 
position. A sealing 0 ring 80 disposed on the interior 
diameter of the body 34 establishes a sealing relation 
ship with the outer surface of the part 12. 

Prior to connecting the adapter 10 to the part 12 the 
handle is rotated to the closed condition of FIG. 1 to 
prevent the actuator from engaging the valve 22 during 
coupling. 
To connect the adapter 10 to the coupling part 12 it is 

merely necessary to insert the extension end 18 into the 
coupling end 38. By holding the adapter 10 in one hand 
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4. 
and pulling the sleeve 70 in an axial direction away from 
the end 38 the balls 72 may be displaced radially. Sliding 
the coupling end 38 continues over the coupling part's 
extension end 18 until movement is limited and release 
the sleeve 70 occurs, whereupon the stressed spring 76 
retracts closing the sleeve and causing the detent balls 
72 to engage in a recess defined on the coupling part's 
body coupling the adapter 10 and par 12 together. 
Once coupled, the valve actuator may be used to 

manually control the axial displacement of the valve 22 
and thereby the fluid flow through the coupling part 
and adapter by rotation of the handle. Rotation of the 
handle toward the open position of FIG. 2 draws the 
free end into engagement with the valve 22, and as 
rotation continues the axial displacement of the valve 
and actuator disengages the seals 24 and 60 with the 
seats 28 and 64, respectively, placing the passages 20 
and 40 in fluid communication. Maximum fluid flow in 
the coupling part may be achieved by rotating the han 
dle to the fully open position as illustrated in FIG. 2 
whereby the steps 62 and 26 align with maximum diam 
eter recess 66 and 30, respectively. 
To disconnect the adapter from the coupling part the 

handle 54 may be either in the open or closed position 
and the sleeve 70 is moved in an axial direction away 
from the part 12 and at the same time pulling the 
adapter in the same direction will disengage the balls 72 
uncoupling the body parts. 
The fact that the valve 22 is not displaced until the 

handle is threaded toward the valve permits the adapter 
to be easily connected to the part even when the part is 
under high pressure, whereby the threading action of 
the valve actuator multiplies the effective forces used to 
displace the valve. 

It should be noted that although the adapter disclosed 
is illustrated with a coupling part employing a poppet 
type valve, the inventive concepts of the invention are 
not limited to just poppet type valve couplings, but may 
be incorporated to be used with coupling parts employ 
ing sleeve or other types of axially moveable valves as 
well. 

It is appreciated that various modifications to the 
inventive concepts may be apparent to those skilled in 
the art without departing from the spirit and scope of 
the invention. 
We claim: 
1. A coupling adapter for use with a self-sealing valve 

coupling part having an axially movable valve normally 
forced to the closed position by a spring member char 
acterized by its ability to selectively control the axial 
position of the coupling part's valve when under high 
pressure, comprising, in combination, a tubular body 
having a coupling end and an outer end, quick-connect 
coupling means defined on said body adjacent said cou 
pling end for selectively coupling said body and the 
coupling part in coaxial communication, said coupling 
means comprising an axially displacement sleeve de 
fined on said body operatively associated with a plural 
ity of radially displaceable detents defined on said body, 
an axial passage defined in said body extending from 
said coupling end intersecting an axially aligned 
threaded bore formed in said outer end intermediate 
said ends, said passage including an enlarged cylindrical 
portion adjacent said coupling end and a concentric 
reduced diameter cylindrical portion adjacent said en 
larged portion, a manually operable valve actuator hav 
ing a threaded end received in said threaded bore and a 
head axially displacement between said enlarged and 
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reduced diameter portions adapted to releasably engage 
and axially displace the coupling part's valve, said head 
including a cylindrical portion receivable within said 
passage reduced diameter portion, and annular seal 
mounted on said head cylindrical portion sealing engag 
ing said passage reduced diameter portion when said 
head cylindrical portion is received therein, a torque 
applying handle mounted on said valve actuator for 
rotating said actuator and manually controlling the axial 
position of the coupling part valve, first sealing means 
mounted on said actuator intermediate said head and 
said threaded end establishing a sealing relationship 
adjacent the intersection of said threaded bore and said 
passage, and a tubular extension mounted on said body 
transversely disposed to said body passage having a 
fluid port intersecting said body passage. 

2. A quick disconnect coupling for an access valve, con 
prising: 
a housing, having a first end, a second end, a central 
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passage having an axis running from said first end of 20 
said housing to said second end of said housing, a 
conduit opening communicating with said central 
passage, an inlet located in said second end of said 
housing, and ball bearing cavities spaced about a 
circumference of said inlet 

a depressor, having a first end and a second end, being 
mounted for longitudinal movement in said central 
passage of said housing so that said first end and said 
second end of said depressor are respectively in coaxial 
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juxtaposition to said first end and said second end of 30 
said housing, said depressor being movable between an 
open position permitting communication through said 
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6 
central passage and a closed position where communi 
cation through said central passage is blocked 

a conduit for supplying a fluid in communication with 
said central passage of said housing and 

guick disconnect means for coupling and uncoupling the 
quick disconnect coupling to the access valve and 

means for moving said depressor between said open and 
said closed position, independent of said quick discon 
rect reas 

3. A quick disconnect coupling according to claim 2, 
wherein said quick disconnect means comprises. 
a sliding sleeve, slidably fixed about an outer surface of 

said second end of said housing, having an inner sur 
face, and a closing surface and a release zone located 
on said inner surface of saidsliding sleeve, saidsliding 
sleeve being slidable between locked and unlocked 
positions, said closing surface of said sliding sleeve 
overlying said ball bearing cavities when said sliding 
sleeve is in said locked position, and said release zone 
overlying said ball bearing cavities when said sliding 
sleeve is in said unlocked position, and 

ball bearings, retaining in said ball bearing cavities, so 
that when saidsliding sleeve is in said locked position, 
said closing surface of saidsliding sleeve contacts said 
ball bearings, forcing said ball bearings to extend into 
said central passage at said second end of said housing 
to lock the coupling to the access valve, and when said 
sliding sleeve is in said unlocked position, said ball 
bearings are free to release the coupling from the 
access valve. 
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