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HAND HELD FLEXIBLE MOUNT LEAK 
DETECTOR 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001) This application claims the benefit under 35 U.S.C. 
119(e) of U.S. Provisional Application Serial No. 60/304, 
928, entitled Flexible Mount Leak Detection, filed on Jul. 
12, 2001. 

FIELD OF INVENTION 

0002 The present invention relates generally to a hand 
held tool for detecting leaks in pressurized air conditioning 
Systems. 

BACKGROUND OF THE INVENTION 

0003) A frequent problem with pressurized refrigeration 
Systems is a Small refrigerant leak at a fitting, joint, or in a 
hose. One method for detecting the leak from the pressurized 
refrigeration System is to inject a fluorescent dye into the 
preSSurized refrigeration System and then to use a UV/Blue 
(Ultra-Violet/Blue) light source to detect the dye and thus 
locate the leak site. Alternatively, the leak may be detected 
by using a halogen gas sensor (detector). Typically, a refrig 
erant leak is very difficult to detect and pinpoint when using 
only gas detector or when using only UV/Blue light. The 
nature of the refrigerant leak determines which method 
works best, thus the best method to use may not be known 
in advance. Traditional UV/Blue light Sources are large and 
get hot under normal operating conditions. In a confined 
environment, Such as an automobile, the use of a traditional 
UV/Blue light source can be a hazard in the confined 
quarters as well as difficult or impossible to use for fittings 
and hoses that are not easily accessible. 

0004. Therefore there is a need for a hand held leak 
detector which can be Safely and easily operated in the 
confined quarters. 

SUMMARY OF THE INVENTION 

0005 The present invention is a hand held refrigeration 
leak detector which provides Single hand operation for a user 
while holding the main body of the detector. The flexible 
Stalk is coupled to the main body and to a head containing 
an LED light Source which provides Spectral emissions in 
the UV to blue range. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. A more complete understanding of the present 
invention may be obtained from consideration of the fol 
lowing description in conjunction with the drawings in 
which: 

0007 FIG. 1 is a schematic view of a pressurized air 
conditioning refrigeration System, which utilizes the present 
invention; 

0008 FIG. 2 is a high level stylized drawing of the hand 
held flexible mount leak detector; and 

0009 FIGS. 3a, 3b, 3c and 3d are exemplary sensor 
probe head embodiments. 
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DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0010. The present invention is a hand held flexible mount 
leak detector for detecting leaks in pressurized air condi 
tioning systems. Referring to FIG. 1 there is shown a 
Simplified Schematic view of a typical pressurized air con 
ditioning refrigeration System, which utilizes the present 
invention, hand held flexible mount leak detector. Essen 
tially, the pressurized air conditioning refrigeration System 
comprises a compressor 102, connective conduits 104,106, 
108, 110 and 112, an evaporator 114, an expansion valve 
116, a condenser 118, and an access fitting 120, which form 
a closed loop. The compressor 102 is coupled by a first 
connective conduit 104 to the evaporator 114. A second 
connective conduit 106 couples the evaporator 114 to the 
expansion valve 116. A third connective conduit 108 couples 
the expansion valve 116 to the condenser 118. A fourth 
connective conduit 110 couples the condenser 118 to the 
access fitting 120. A fifth connective conduit 112 couples the 
acceSS fitting 120 to the compressor, thus completing the 
closed loop. The access fitting 120 has a valve 122 with 
removable core (not shown). The access fitting is used to fill, 
purge and drain the closed System with refrigerant, as well 
as to add lubricants and dyes to the System. 
0011. The present invention, hand held flexible mount 
leak detector, addresses the need by the refrigeration indus 
try for a Small leak detector with remote Sensing that can be 
operated and positioned with one hand and combines a 
halogen gas Sensor and UV/Blue light Source to illuminate 
fluorescence dye. One method for detecting the refrigerant 
leak from the pressurized refrigeration System is to inject a 
fluorescent dye into the pressurized refrigeration System and 
then to use a UV/Blue light source to detect the dye and thus 
locate the leak site. Alternatively, the leak may be detected 
by using a halogen gas sensor (detector). The refrigerant 
leak is very difficult to detect and pinpoint when using only 
gas detector or when using only UV/Blue light. The nature 
of the refrigerant leak determines which method works best, 
thus the best method to use may not be known in advance. 
Traditional UV/Blue light sources are large and get hot 
under normal operating conditions. In a confined environ 
ment, Such as an automobile, the use of a traditional 
UV/Blue light source can be a hazard in the confined 
quarterS. 

0012. Due to space limitations it has not-been possible to 
locate a gas Sensor and traditional UV/Blue light on a Small 
common probe. Furthermore, a traditional UV/Blue source 
is large and get hot under normal operating conditions, 
which is poses a fire hazard in confined quarters, Such as that 
of an automobile engine compartment or the passenger 
compartment area behind the dash board. The ability to use 
a small hand held flexible mount probe enables the rapid 
pinpointing of the refrigerant leak. By utilizing a high power 
UV/Blue light source, such as a Light Emitting Diode (LED) 
having a typical emitting Source from UV to blue, a Small 
hand held flexible mount probe can be constructed and used 
to access leak Sites with limited access (Such as an automo 
bile engine compartments and the passenger compartment 
area behind the dash board). The emission of the UV/Blue 
LED is Selected to correspond to a particular fluorescent 
dye's properties. A combination of a blue and a UV LED or 
a single high energy blue LED or UV LED can be utilized. 
By utilizing a combination of LEDs having various emission 
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spectra, the hand held flexible mount leak detector will 
operate with a variety of fluorescent dyes. The fluorescent 
dye is inserted into the refrigeration System and will mark 
the area of the leak when it is carried out of the leak with a 
small amount of lubricant, provided the leak is of Sufficient 
SZC. 

0013 By combining a halogen gas sensor and UV/Blue 
light source in the present invention hand held flexible 
mount leak detector, a refrigerant leak is more rapidly 
detected and pin pointed (located) that by using a halogen 
gas sensor or UV/Blue light source alone than by the use of 
either detector alone. This combination is only possible 
because of the efficient (low heat) illumination and small 
size provided by the UV/Blue LED light source. A variety of 
halogen gas Sensors may be used, Such as the photoacoustic 
gas Sensing Silicon microSystem has been patented and 
developed by 54.7, as well as numerous refrigerant gas leak 
detectors that are commercially available from a variety of 
manufacturers including Yokogawa and Stonegate Instru 
ments. The refrigerant will mix with air and may be detected 
by a halogen gas detector, however if the leak is very Small, 
and air there is significant air flow near the leak, typically no 
Signal (detection) by the gas leak detector will be given. The 
advantage of combining the gas leak detector with the 
UV/Blue light Source is that of combining general air 
detection and that of highly localized dye marks. Thus by 
first localizing the leak area with the halogen gas detector, 
the area to UV/Blue light source can be uses to search the 
immediate area to pinpoint the leak (which may not be 
directly visible). 
0.014. The present invention, hand held flexible mount 
leak detector, addresses a particular need for detecting 
refrigerant leaks from a System that has environmental 
access restrictions and requires Specific detection methods. 
Referring to FIG. 2 in conjunction with FIGS. 3a, 3b, 3c 
and 3d, there is shown one embodiment of the present 
invention, hand held flexible mount leak detector 200. The 
flexible mount leak detector consists of a main body 202, 
flexible stalk 204 and a sensor probe head 206. In one 
embodiment of the present invention, the Sensor probe head 
206 contains a UV/Blue LED light source 208 and a halogen 
Sensor access port or halogen Sensor 210. The main body 
202 provides for hand held portability and provides the 
electrical power for the UV/Blue LED source 208 and the 
interface. The flexible stalk 204 provides fixed multiple 
positions of Sensor head and a conduit for electrical power 
required by remote mount sensors. The flexible stalk 204 
also provides pneumatic conveyance required by Sensor 
probe head 206. Sensor probe head 206 is connected to main 
body 202 by the flexible stalk 204. The shape of the main 
body 202 is adapted to be easily held and allow the device 
to be simply operated with a single hand, enabling the 
UV/Blue LED light source 208 to be quickly activated and 
deactivated and the halogen gas detector to be controlled. In 
yet a further embodiment a Switch 212, Such as a momentary 
action Switch, is mounted in the main body 202, enabling 
easy Single hand operation which provides eye protection 
from UV emissions, my making the UV emissions available 
on demand, when maneuvering in the confined quarters that 
the operator typically must work in. 

0015 The flexible stalk 204 can be made from a variety 
of materials known to those skilled in the art, including but 
not limited to metal, plastic, rubberized materials, as well as 
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flexible tubing having an inner bendable member (wire, etc.) 
or an integral bendable member within the tubing wall. In a 
further embodiment, the flexible stalk 204, sensor probe 
head 206 and main body 202 are made from or covered in 
a non-conducting material, Such as plastic, rubberized mate 
rials, etc. providing Safety by eliminating the potential 
danger of causing an electrical short circuit, which can easily 
happen in an environment Such as an automobile engine 
compartment or the passenger compartment area behind the 
dash board. The shape of the flexible stalk 204 can be 
changed easily, including during Single hand use by holding 
the main body 202 in the hand and pressing the flexible stalk 
204 against the refrigeration System fittings, tubing, and 
other Structures as well. Thus providing a rapid System for 
detecting a refrigerant leak in confined quarters, where 
acceSS by a probe as well as for the operated of the probe is 
restricted. 

0016. The UV/Blue LED light source 208 (which as 
previously described may be multiple LEDs) is mounted in 
sensor probe head 206 with power Supply mounted in the 
body 202 or alternatively with the power supply mounted in 
the sensor probe head 206. The gas detector 210 maybe a 
sensing device mounted in sensor probe head 206 with 
electronic circuitry mounted in sensor probe head 206 or 
main body 202. 
0017. The UV/Blue LED source 208 requires very little 
power enabling the use of a Small and portable battery 
device. A separate lens to pass UV/Blue light is not required 
as the LED typically generates energy in the UV/Blue region 
Saving cost, weight, and cost. 
0018 General advantages of the combination leak detec 
tor include a flexible stalk having a UV/Blue LED source 
208 and gas detector sensor 210 and its single hand opera 
tion. The UV/Blue LED source 208 generates almost no heat 
in contrast to traditional most UV/Blue light sources that 
generate large amounts of heat requiring turning light off 
after approximately 3 minutes of use and cooling off for a 
period of time before using again. The UV/Blue LED source 
208 is Small enabling access to areas that maybe a problem 
with traditional UV/Blue sources. The narrow frequency 
range of emissions by the UV/Blue LED light source 208 
does not require filters to excite fluorescent dye. 
0019 Halogen leaks can respond to dye leak checks or 
gas detection leak checkS. Some leaks only respond to one 
or the other. Having both dye and gas detection in the same 
probe provides an advantage in detecting leaks and pin 
pointing their location. 
0020 Numerous modifications and alternative embodi 
ments of the invention will be apparent to those skilled in the 
art in View of the foregoing description. Accordingly, this 
description is to be construed as illustrative only and is for 
the purpose of teaching those skilled in the art the best mode 
of carrying out the invention. Details of the Structure may be 
varied substantially without departing from the spirit of the 
invention and the exclusive use of all modifications, which 
come within the Scope of the appended claims, is reserved. 

What is claimed: 
1. A hand held refrigeration leak detector comprising: 
a main body; 
a flexible stalk coupled to the main body; 
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a head coupled to the flexible Stalk, and 
an LED light Source mounted in the head. 
2. The hand held detector as recited in claim 1 wherein the 

LED light Source has a spectral emission in the UV range. 
3. The hand held detector as recited in claim 1 wherein the 

LED light source has a spectral emission in the UV to blue 
range. 

4. The hand held detector as recited in claim 1 wherein the 
LED light source is comprised of at least two LEDs. 

5. The hand held detector as recited in claim 1 further 
comprising a gas detector. 

6. The hand held detector as recited in claim 5 wherein the 
gas detector is an integrated gas Sensor mounted in the head. 

7. The hand held detector as recited in claim 5 wherein the 
gas detector has a gas Sensor port mounted in the head. 

8. The hand held detector as recited in claim 1 wherein the 
main body is adapted to contain a power Supply. 

9. The hand held detector as recited in claim 1 wherein the 
head is adapted to contain a power Supply. 

10. The hand held detector as recited in claim 1 wherein 
the main body further comprises a Switch for activating the 
LED light source. 

11. The hand held detector as recited in claim 10 wherein 
the Switch is a momentary action Switch. 

12. The hand held detector as recited in claim 1 wherein 
the flexible Stalk is covered in a non-conducting material. 

13. The hand held detector as recited in claim 1 wherein 
the flexible Stalk is made from a non-conducting material. 
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14. The hand held detector as recited in claim 1 wherein 
the head is covered in a non-conducting material. 

15. The hand held detector as recited in claim 1 wherein 
the head is made from a non-conducting material. 

16. The hand held detector as recited in claim 5 wherein 
the main body further comprises a Switch for activating the 
gas detector. 

17. The hand held detector as recited in claim 5 wherein 
the gas detector is a halogen gas detector. 

18. The hand held detector as recited in claim 10 wherein 
the Switch for activating the LED light Source is adapted to 
be actuated by while holding the main body of the detector 
with a single hand. 

19. The hand held detector as recited in claim 16 wherein 
the Switch for activating the gas detector is adapted to be 
actuated by while holding the main body of the detector with 
a single hand. 

20. The hand held detector as recited in claim 1 wherein 
the main body is covered in a non-conducting material. 

21. The hand held detector as recited in claim 1 wherein 
the main body is made from a non-conducting material. 

22. The hand held detector as recited in claim 8 wherein 
the power Supply is a battery Source. 

23. The hand held detector as recited in claim 9 wherein 
the power Supply is a battery Source. 
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