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apparatus coupled to the service ports and a refrigerant identifier coupled to one of the sample ports and coupled through solenoid-actuated
valves to the recharging/recycling apparatus. Two coupling assemblies are provided for coupling the cabinet to the high—pressure and
low-pressure sides, respectively, of an automotive air conditioner, each coupling assembly including a service hose with end couplers for
respectively coupling to the air conditioner and one of the service ports and connected through solenoid—actuated valves disposed within
a housing closely adjacent to the air conditioner coupler. Each coupling assembly also has a sample hose communicating with the service
hose within the housing between the air conditioner coupler and the valves and having a distal end with a coupler for connection to one of

the sample ports, and electrical conductors for control of the valves.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
Cu
CZ
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsrael

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ)
™
TR
T
UA
UG
us
UzZ
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

35

WO 00/05541 PCT/US99/16671

ISOLATED REFRIGERANT IDENTIFIER
Cross Reference to Related Application

This application claims the benefit of U.S. provisional

application serial no. 60/093,686, filed July 22, 1998.
Background of the Invention

The invention relates to refrigerant handling systems
for recycling refrigerant from and recharging refrigerant to
a refrigeration unit. The invention has particular
application to systems of the type designed for servicing
automotive air conditioners and which include a refrigerant
identifier.

Refrigerant handling systems for servicing automotive
air conditioners are well known. Such systems typically can
be operated to recover or remove refrigerant from an air
conditioner to permit servicing of the air conditioner, to
recycle the recovered refrigerant by removing various
contaminants therefrom, and then to recharge the refrigerant
to the air conditioner after servicing is completed. Such
systems are typically connected to an automotive air
conditioner by two hoses, respectively connected to the
high-pressure and low-pressure sides of the air conditioner
compressor. These hoses have a predetermined fixed length
sufficient to permit them to reach the air conditioner when
the refrigerant rehandling unit is positioned alongside the
vehicle.

Several different types of refrigerants are commonly
used in automotive air conditioners. It is important that
these refrigerants not be contaminated by contact with one
another or with other types of contaminants. Thus,
identifiers are used to identify the type of refrigerant in
the air conditioner and its purity level. A given
refrigerant handling system is typically used with only one
type of refrigerant, and the identifier determines whether
the refrigerant being recovered from the vehicle is of the
proper type and purity.

However, in such prior systems, the identifier is
coupled in the recovery path and, in the event that the
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identified refrigerant is of the wrong type or is
contaminated, the plumbing of the refrigerant handling
system has already been contaminated. 1In this event, such
prior systems would have to be shut down, disconnected from
the vehicle and then connected to a separate scavenging unit
to clear the system by removing the contamination.

Also, certain automotive manufacturer service
specifications specify the precise amount of refrigerant to
be recharged to the air conditioner after it is serviced,
which amount must be accurate within a tolerance level, such
as one ounce. The amount recharged is determined by
comparing the weights of the refrigerant tank before and
after recharge. But this only determines the amount which
has left the recovery tank, and that amount will differ from
the amount which enters the air conditioner by the amount
left in the intervening conduits and hoses. Thus, the
refrigerant handling system recharge protocol must
compensate for this difference, and must also compensate for
ambient conditions, such as temperature and pressure, which
can affect the volume of the refrigerant. This compensation
requires the use of very complicated algorithms in the
system processor during the calibration procedure. This
effectively precludes varying the length of the service
hoses between the refrigerant handling system and the air
conditioner, since every time the hose length is changed the
system would have to be recalibrated and/or the software
algorithm would have to be changed.

Summary of the Invention

It is a general object of the invention to provide an
improved refrigerant handling system, which avoids the
disadvantages of prior systems while affording additional
structural and operating advantages.

An important feature of the invention is the provision
of a refrigerant handling system which permits refrigerant
identification and purification determination without risk
of contamination of the recycle and recharge plumbing of the
systen.
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In connection with the foregoing feature, another

feature of the invention is the provision of a system of the

type set forth, which includes a refrigerant identifier
isolated from the remainder of the system.

In connection with the foregoing feature, a still
further feature of the invention is the provision of a
system of the type set forth, which provides a sampling path
in parallel with the recycling and recharge paths of the
system.

Another important feature of the invention is the
provision of a system of the type set forth, which permits
more accurate control of the amount of refrigerant recharged
to a refrigeration unit.

Yet another feature of the invention is the provision
of a system of the type set forth, which permits change of
the length of hoses coupling the system to an associated
refrigeration unit, without requiring recalibration of the
system.

In connection with the foregoing features, a further
feature of the invention is the provision of a coupling
assembly for coupling a system of the type set forth with an
associated refrigeration unit, which provides a sample path
in parallel with a service path through remotely controlled
valves disposed closely adjacent to the associated
refrigeration unit.

Certain ones of these and other features of said
invention may be attained by providing in a refrigerant
handling system including recycling/recharging apparatus for
withdrawing refrigerant from a refrigeration unit, removing
contaminants from the refrigerant, and recharging the
refrigerant to the refrigeration unit, the improvement
comprising: a coupling conduit having a first end with a
first coupler for coupling to the recycling/recharging
apparatus and a second end with a second coupler for
coupling to an associated refrigeration unit, a remotely
controllable first valve assembly connected in the coupling

conduit closely adjacent to the second end for selectively
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controlling refrigeration flow through the conduit, a sample
unit coupled to the second coupler and including a second
remotely controllable valve assembly coupled to the
recycling/recharging apparatus for selectively permitting or
preventing refrigerant flow between said sample unit and the
recycling/recharging apparatus, and a controller connected
to the first and second valve assemblies for controlling
operation thereof.

Further features of the invention may be attained by
providing a coupling assembly for coupling an automotive air
conditioner to a refrigerant handling system comprising: a
housing, a first conduit passing through the housing and
having a first end with a first fluid coupler for coupling
to the handling system and a second end with a second fluid
coupler for coupling to the air conditioner, an electrically
controlled valve assembly coupled in the first conduit and
disposed in the housing, electrical conductors electrically
conhected to the valve assembly for control thereof and
having distal ends outside of the housing connected to an
electrical connector, a second conduit communicating with
the first conduit within the housing between the second
fluid coupler and the valve assembly and having a distal end
external of the housing, and a third fluid coupler at the
distal end of the second conduit.

The invention consists of certain novel features and a
combination of parts hereinafter fully described,
illustrated in the accompanying drawings, and particularly
pointed out in the appended claims, it being understood that
various changes in the details may be made without departing
from the spirit, or sacrificing any of the advantages of the
present invention.

Brief Description of the Drawings

For the purpose of facilitating an understanding of the
invention, there is illustrated in the accompanying drawings
a preferred embodiment thereof, from an inspection of which,
when considered in connection with the following

description, the invention, its construction and operation,
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and many of its advantages should be readily understood and
appreciated.

FIG. 1 is front elevational view of the cabinet of a
refrigerant handling system in accordance with the present
invention;

FIG. 2 is a slightly enlarged, rear perspective view of
the cabinet of FIG. 1;

FIG. 3 is a schematic diagram of the fluid circuitry of
the system of FIGS. 1 and 2;

FIG. 4 is a partially schematic and partially
functional block diagrammatic view of the electronic control
circuitry of the system of FIGS. 1 and 2; and

FIG. 5 is a schematic diagram of one the coupling
assemblies of the system of the present invention.

Description of the Preferred Embodiment

Referring to FIGS. 1 and 2, there is illustrated a
refrigerant handling system, generally designated by the
numeral 10, in accordance with the present invention. The
system 10 is housed in a cabinet 11 having a pair of front
swivel casters 12 and a pair of rear wheels 13 mounted on a
common axle. The system includes a high-pressure gauge 14
and a low-pressure gauge 15, and a display 16, which may be
a liquid crystal display, provided with control keys 17,
some of which may be soft keys, all visible and accessible
by a user. Also visible to a user is a filter 18. An oil
drain bottle 19 is disposed in a recess in the front panel,
while a virgin refrigerant supply tank 20 is mounted in a
recess in the rear of the cabinet 11. Also mounted on the
rear of the cabinet is a filter/dryer 21 and a plurality of
connection ports, including a high-pressure service port 22,
a low-pressure service port 23, vent ports 24 and 25, sample
input ports 26 and 27 and electrical connection sockets 28
and 29.

Referring also to Fig. 3, there is illustrated a
diagram of the plumbing of the system 10, the cabinet wall
being designated by the dashed line 11. The system includes
a refrigerant intake line 30, coupled to the low-pressure
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port 23 and coupled through a solenoid valve 31 and a check
valve 32 to the inlet of an o0il separator 33, the outlet of
which is connected to the inlet of a coalescing filter 34.
The outlet of the filter 34 is coupled through a solenoid
valve 35 and the filter dryer 21 to the suction port of a
compressor 36. The discharge of the compressor 36 is
coupled through a coalescing filter 37 and a check valve 38
to a condenser 39, the outlet of which is coupled to the
inlet of a refrigerant recovery tank 40, which is disposed
on a suitable scale 40a. The system also has a high-
pressure intake line 41 coupled to the high-pressure port 22
and also coupled through a solenoid valve 42 to the check
valve 32.

The outlet of the recovery tank 40 is coupled through a
check valve 43 to two parallel recharge lines 44 and 45,
which are respectively coupled through solenoid valves 46
and 47 to the intake lines 30 and 41.

The drains of the oil separator 33 and the coalescing
filter 34 are, respectively, coupled through solenoid valves
48 and 49 to the o0il drain bottle 19. The system also
includes a vacuum pump 50, having an intake coupled to
atmosphere through a solenoid valve 51, and to the outlet of
the coalescing filter 34 through a solenoid valve 52. The
exhaust of the vacuum pump 50 is coupled to atmosphere
through a solenoid valve 53 and to the outlet of the
coalescing filter 34 through a solenoid valve 54, a relief
valve 55 being coupled between the valve 54 and the exhaust
of the vacuum pump 50. A vacuunm switch 56 is coupled
between the solenoid valves 35 and 52, while a low-pressure
cutoff switch 57 is coupled between the solenoid valves 52
and 54. A high-pressure cutoff switch 58 is coupled between
the discharge of the compressor 36 and the coalescing filter
37. The drain of the filter 37 is coupled back to the
compressor through a solenoid valve 59. The refrigerant
supply tank 20 is coupled through a filter 60, a check valve
61, a solenoid valve 62 and a check valve 63 to the intake
line between the check valve 32 and the inlet of the oil



10

15

20

25

30

35

WO 00/05541 PCT/US99/16671

separator 33.

High-pressure and low-pressure transducer 65 and 66 are
respectively coupled to the sample ports 26 and 27, which
are also respectively coupled to the pressure gauges 14 and
15. The sample port 27 is also coupled through a check
valve 67, solenoid valve 68 and a regulator 69 to a sample
identifier 70, which may be a non-dispersive infrared
identifier, for identifying the type and purity of a sample
refrigerant. A solenoid valve 72 is coupled between the
input of the regulator 69 and atmosphere. A solenoid 73 is
coupled between the solenoid valve 72 and the virgin
refrigerant supply line at the output of the check valve 61.
A solenoid valve 74 is coupled in series with a check valve
75 between the output of the condenser 39 and the input of
the regulator 69.

The operation of the system 10 during refrigerant
recovery, recycling and recharge operations are
substantially the same as in prior systems and will be well
understood by those skilled in the art and, accordingly,
will not be discussed in detail herein. One such prior
system is sold by Snap-on Technologies, Inc. under the
trademark KOOL KARE. It is, however, a significant aspect
of the invention that in the system 10 the identifier 70 and
the sample path thereto from the low-pressure side of the
associated vehicle air conditioning unit may be isolated
from the remainder of the system, as will be explained in
greater detail below.

Referring now also to FIG. 5, the system 10 is coupled
to the high-pressure and low-pressure sides of an associated
automotive air conditioner to be serviced (not shown)
respectively through two coupling assemblies 80, which are
substantially identical in construction, wherefore only one
will be described in detail. Each coupling assembly 80
includes an elongated service hose or conduit 81 provided at
one end with a fluid coupler 82 adapted to be coupled to one

side of the air conditioner of an associated automotive
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vehicle, and provided at the other end with a fluid coupler
83 adapted to be coupled to one of the service ports 22 or
23. The service hose 81 extends through a housing 84, in
which is disposed a valve assembly 85 including two
solenoid-actuated valves 86 and 87 connected in series in
the service hose 81 for controlling the flow of fluid
therethrough. The housing 84 is disposed closely adjacent
to the coupler 82, preferably so that the valve assembly 85
is disposed within about one. foot of the coupler 82. The
overall length of the service hose 81 is sufficient to
conveniently span the distance between a vehicle air
conditioner and the refrigerant handling system 10 when
disposed alongside the vehicle, preferably at least eight
feet. The valves 86 and 87 are arranged in back-to-back
(output-to-output) configuration, so that when de-energized
no flow is possible in either direction through the service
hose 81, irrespective of pressure differences. A single
valve can be used in place of the valves 86 and 87, provided
this requirement is met. The coupling assembly 80 also
includes a sample hose or conduit 88 communicating at one
with the service hose 81 within the housing 84 between the
coupler 82 and the valve 86. The other end of the sample
hose 88 is disposed outside the housing 84 and is provided
with a fluid coupler 89 adapted for coupling to the sample
ports 26 or 27, the sample hose 88 having an overall length
approximately the same as that of the service hose 81.

The coupling assembly 80 also includes three electrical
conductors 90, 91, and 92 connected at one end to the valves
86 and 87 within the housing 84, and connected at their
other ends, outside the housing 84, to a single electrical
connector 93, adapted to be coupled a suitable mating
connector 28 or 29 on the housing 11. Again, the overall
length of the conductors 90-92 is approximately the same as
that of the service hose 81. Should a single valve be used
in place of valves 86 and 87 only two electrical connectors
would be needed. It will be appreciated that the service
hose 81, the sample hose 88 and the conductors 90-92 pass
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through walls of the housing 84 in suitable fittings 94,
which may provide strain relief, sealing or other desired
functions. The hoses 81 and 88 and conductors 90-92 may be
bundled together in any suitable manner between their distal
ends and the housing 84.

The housing 84 and its contents define a pod 95, which
may include several additional electronic components. More
specifically, referring to FIG. 4, the coil of the solenoid
valve 86 is connected across the conductors 90 and 92, while
the coil of the solenoid valve 87 is connected across the
conductors 91 and 92. The conductor 90 is also connected
through a resistor 96 to the anode of a diode 97, the
cathode of which is connected to the conductor 92. An LED
98 is connected in parallel with the diode 97, the LED 98
having its anode connected to the conductor 92 and being
disposed so as to be visible through a suitable opening (not
shown) in the housing 84 to provide an indication when the
valve assembly 85 is energized or opened to permit flow
through the service hose 81.

Referring to FIG. 4, there is illustrated the
electrical control system for the refrigerant handling
system 10, generally designated by the numeral 100. The
control system 100 includes a central processing unit 101,
which may be a suitable microprocessor, and is powered from
a power supply 102 which is coupled to a suitable source of
110 VAC power through an ON/OFF switch 103 and a fuse 104.
Sensors 105, which may include the pressure transducers 65
and 66, the scale 40a, temperature sensors and the like, are
coupled to the CPU 101, as are the display 16, the keyboard
17, the identifier 70 and, optionally, a printer 106. The
CPU 101 controls a driver 107 which, in turn, controls the
operation of a plurality of relays 108 for respectively
controlling a heater 109, the fan 110 of the condenser 39,
the vacuum pump 50, and the compressor 36 and drain solenoid
59 thereof. The driver 107 also controls solenoids 112,
which include the solenoids for the remainder of the

solenoid valves described above. The driver 107 is
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connected to the sockets 28 and 29 on the rear of the
cabinet 11.

Referring again to FIG. 3, in operation, when it is
desired to service an automotive air conditioner, the
couplers 83 of the coupling assemblies 80 are, respectively,
coupled to the service ports 22 and 23, while the sample
couplers 89 are respectively coupled to the sample ports 26
and 27, and the connectors 93 are, respectively, connected
to the sockets 28 and 29. The couplers 82 are then,
respectively, coupled to the high and low sides of the
vehicle air conditioner, in a known manner. At this point,
the valve assemblies 85 are de-energized, blocking fluid
flow through the service hoses 81. However, refrigerant can
flow through the sample hoses 88, respectively to the
pressure gauges 14 and 15 and the pressure transducers 65
and 66, so that the operator can determine if the pressures
are in the proper range. Refrigerant can also flow through
the check valve 67 to the solenoid valve 68. It will be
appreciated that, at this point, before the system has been
activated, all of the solenoid valves are de-energized. The
solenoid valves 51, 53 and 72 to atmosphere and the drain
valve 59 for the compressor are normally-open valves and,
therefore, in this condition will be open, but all of the
other solenoid valves will be closed.

If the coupling assemblies 80 are properly connected
and the pressures are in the proper range, the operator can
initiate an identification routine, opening the solenoid
valve 68 and allowing refrigerant to flow to the identifier
70. Before the identifier 70 is activated, valve 68 is held
open for about 10 seconds to purge any refrigerant which may
remain in the sample path downstream of the check valve 67
from the last identification routine. Then the system 10
will then provide an indication on the display 16 of the
identification of the refrigerant in the vehicle and its
purity. If the type and/or purity of the air conditioner
refrigerant is not compatible with that in the system 10,
the operator goes no further and, indeed, the program of the
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system can be designed to prevent him from doing so.

Rather, he then disconnects the couplers from the vehicle
air conditioner and places them back on the vent ports 24
and 25 on the cabinet 11, allowing the sample hoses 88 to
vent to atmosphere. 1In this regard, it will be appreciated
that only the approximately one-foot length of the service
hoses 81 from the couplers 82 to the valve assemblies 85
need be vented, since the refrigerant could not move beyond
the valve assemblies 85. The entire identification path can
easily be vented and no other part of the system 10 has been
contaminated by the vehicle refrigerant.

If, on the other hand, the vehicle refrigerant is of
the proper type and purity, the operator can proceed with
the recovery, recycling and recharge modes of operation of
the system 10 in a normal manner. In this regard, the high-
pressure valve assembly 85 will first be opened to permit
flow of refrigerant into the system intake line 41 from the
high-pressure side of the air conditioner, and, if need be,
the other valve assembly 85 can be opened to admit
refrigerant from the low-pressure side, all in a well-known
manner.

It is another significant aspect of the invention that
the coupling assemblies 80 may be provided in varying
lengths, which can be substituted for one another without
necessitating recalibration of the system 10. This is
because, irrespective of the length of the coupling assembly
80, during the recharge operation, the system can be pre-
charged all the way up to the valve assemblies 85. Because
of the very short length of conduit between the valve
assemblies 85 and the vehicle air conditioner, this length
of hose, preferably no more than about one foot, can only
hold a very small amount of refrigerant, e.g., about one-
half ounce. Since a typical manufacturer's specification
requires line compensation accuracy only to about one ounce,
atmospheric conditions cannot affect the small amount of
refrigerant in the hoses enough to exceed this tolerance

limit. Therefore, the system software can be programmed to
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simply charge the prescribed amount plus the small amount in
the service hoses 81 between the air conditioner and the
valve assemblies 85, thereby greatly increasing the accuracy
of the recharge.

While the valve assembly 85 has been shown as including
two one-way valves, it will be appreciated that a single
valve could also be utilized.

From the foregoing, it can be seen that there has been
provided an improved refrigerant handling system which
provides refrigerant identification without risk of
contamination of recovery, recycling and recharge plumbing,
provides improved accuracy of refrigerant recharge and
permits changing of the length of the service hoses without
necessitating recalibration of the system.

While particular embodiments of the present invention
have been shown and described, it will be obvious to those
skilled in the art that changes and modifications may be
made without departing from the invention in its broader
aspects. Therefore, the aim in the appended claims is to
cover all such changes and modifications as fall within the
true spirit and scope of the invention. The matter set
forth in the foregoing description and accompanying drawings
is offered by way of illustration only and not as a
limitation. The actual scope of the invention is intended
to be defined in the following claims when viewed in their
proper perspective based on the prior art.
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We Claim:

1. 1In a refrigerant handling system including
recycling/recharging apparatus for withdrawing refrigerant
from a refrigeration unit, removing contaminants from the
refrigerant, and recharging the refrigerant to the
refrigeration unit, the improvement comprising:

a coupling conduit having a first end with a first
coupler for coupling to the recycling/recharging apparatus
and a second end with a second coupler for coupling to an
associated refrigeration unit,

a remotely controllable first valve assembly connected
in said coupling conduit closely adjacent to said second end
for selectively controlling refrigeration flow through the
conduit,

a sample unit coupled to the second coupler and
including a second remotely controllable valve assembly
coupled to the recycling/recharging apparatus for
selectively permitting or preventing refrigerant flow
between the sample unit and the recycling/recharging
apparatus, and

a controller connected to said first and second valve
assemblies for controlling operation thereof.

2. The system of claim 1, wherein each of said valve
assemblies is solenoid-actuated.

3. The system of claim 2, wherein said first valve
assembly includes two valves connected output-to-output.

4. The system of claim 1, and further comprising a
housing enclosing the recycling/recharging apparatus, said
coupling conduit and said first valve assembly being
disposed externally of said housing.

5. The system of claim 1, wherein said sample unit
includes a refrigerant identifier.

6. The system of claim 5, wherein said second valve
assembly is solenoid-actuated.

7. The system of claim 1, wherein said controller
includes a microprocessor operating under stored program

control.
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8. In a refrigerant handling system including
recycling/recharging apparatus for withdrawing refrigerant
from a refrigerant unit having high-pressure and low-
pressure ports, removing contaminants from the refrigerant,
and recharging the refrigerant to the refrigeration unit,
the improvement comprising:

two coupling assemblies for respectively coupling said
high-pressure and low-pressure ports to the
recycling/recharging apparatus;

each of said coupling assemblies including:

a coupling conduit having a first end with a first
coupler for coupling to the recycling/recharging
apparatus and a second end with a second coupler
for coupling to an associated refrigeration unit,
a remotely controllable first valve assembly
connected in said coupling conduit closely
adjacent to said second end for selectively
controlling refrigeration flow through the
conduit, and

a sample line communicating with the second
coupler and having a distal end with a sample
coupler;

a sample unit coupled to the sample coupler of one of
the coupling assemblies and including a second remotely
controllable valve assembly coupled to the
recycling/recharging apparatus for selectively permitting or
preventing refrigerant flow between the sample unit and the
recycling/recharging apparatus; and

a controller connected to said first and second valve
assemblies for controlling operation thereof.

9. The system of claim 8, and further comprising
pressure gauges respectively coupled to the sample couplers
of said coupling assemblies.

10. The system of claim 8, wherein said sample unit
includes a refrigerant identifier.

11. The system of claim 10, wherein each of said first

and second valve assemblies is solenoid-actuated.



10

15

20

25

30

35

WO 00/05541 PCT/US99/16671

15

12. The system of claim 11, wherein said controller
includes a microprocessor operating under stored program
control.

13. The system of claim 8, and further comprising a
housing enclosing the recycling/recharging apparatus, said
coupling conduit and said first valve assembly being
disposed externally of said housing.

14. The system of claim 13, wherein said housing
includes receptacles for supporting said second couplers in
communication with the atmosphere when said second couplers
are not connected to the associated refrigeration unit.

15. The system of claim 8, wherein each of said
coupling assemblies includes a housing enclosing he first
valve assembly.

16. A coupling assembly for coupling an automotive air
conditioner to a refrigerant handling system comprising:

a housing,

a first conduit passing through the housing and having
a first end with a first fluid coupler for coupling to the
handling system and a second end with a second fluid coupler
for coupling to the air conditioner,

an electrically controlled valve assembly coupled in
said first conduit and disposed in said housing,

electrical conductors electrically connected to said
valve assembly for control thereof and having distal ends
outside of said housing connected to an electrical
connector,

a second conduit communicating with said first conduit
within said housing between said second fluid coupler and
said valve assembly and having a distal end external of said
housing, and

a third fluid coupler at said distal end of said second
conduit.

17. The coupling assembly of claim 16, wherein said
valve assembly is solenoid-actuated.

18. The coupling assembly of claim 17, wherein said
valve assembly includes two valves connected back-to-back.
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19. The coupling assembly of claim 16, and further
comprising means bundling said first and second conduits and
said electrical conductors between said housing and the

refrigerant handling system.
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