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FE: IN A NUTSHELL, HOW DOES THIS TECHNOLOGY WORK?
PETER WATMOUGH: The system uses a chirped quantum cascade 
laser as part of its measurement system. QCL lasers can create a laser 
beam with a very narrow wavelength that’s selected to be absorbed 
by the gas being detected. Chirping, or pulsing, the laser very fast, at 
less than 10 nanoseconds, allows more than one laser to be used at 
eff ectively the same time, enabling multiple gases to be detected.

The test pack passes through a sample head that draws the air 
and any leaking gas into a sample cell. This is a sealed box with 
highly polished mirrors at either end that are designed to refl ect the 
beam and increase the path length, greatly increasing the sensitivi-
ty. As the laser passes through the cell, some of the laser light is ab-
sorbed by the gas of interest. The amount absorbed is then related 
to a leak rate. If the leak rate is higher than specifi cation, the pack is 
automatically rejected.

FE: I MENTIONED THAT YOU HAD SOME ADAPTATION TO DO FOR FOOD AND 
BEVERAGE APPLICATIONS. CAN YOU DESCRIBE THAT IN MORE DETAIL?
WATMOUGH: The patented, chirped QCL laser is at the heart 
of the system. This only changes when the gas being detected 
changes, and it requires no maintenance or other adaptation. The 
innovation is in designing sample heads that can be used with a 
widely diverse range of packaging. 

For example, meat packs may need a so� , compliant roller mate-
rial to gently squeeze the pack to force gas through any pinholes 
or weld gaps. Boxes of vodka need an arch to pass under to detect 
leaking alcohol, whereas whisky casks and motherbags of meat may 
utilize a wand system. The challenge set out by this diversity is ex-
citing, as it allows even more innovation based on our core chirped 
QCL platform.

FE: FOR GLASS BOTTLES WITH CAPS, IS THE SYSTEM “SNIFFING” THE SEAL 
OF THE CAP? WHAT ABOUT PLASTIC BOTTLES? 
WATMOUGH: In all our leak detection applications, we use a system 
that looks at the whole of a package to ensure we capture every 
single leak. For example, in bo� les, this is via an arch that sits over 
the line that allows the containers to pass through one at a time.

FE: BOTTLES OR CANS CAN FLY PAST THE SENSOR, BUT WITH MAP CON-
TAINERS, HOW DO YOU DETECT A LEAK? WHAT’S THE SMALLEST HOLE THAT 
CAN BE DETECTED?
WATMOUGH: We can detect pinholes down to 0.2 millimeters. 
For each pack type, a custom head is developed. For pillow packs, 

Emerson’s 
engineers have 
created a sensing 
device capable of 
detecting gas leaks 
in bo� les, cans and 
modifi ed atmo-
sphere packaging 
(MAP) at line 
speeds, using laser 
technology devel-
oped by Cascade 
Technologies, a 

Stirling, Scotland-based spinoff  of the University 
of Strathclyde.

When Emerson acquired Cascade and its 
Quantum Cascade laser-based (QCL) gas analyz-
ers and gas emission monitoring systems in 2014, 
Emerson found lots of applications for them in oil 
and gas, automotive testing, chemical processing 
and continuous emissions monitoring. In fact, ac-
cording to Peter Watmough, global leak detection 
product manager, Emerson has shipped many 
hundreds of units to various markets, using more 
than 4,500 QCLs.

Like other stories in the past, the food and bev-
erage industry now has available to it technology 
that’s been in use in other industries, but that 
needed adaptation to work in our industry. And 
that’s where the innovation comes in. Emerson 
engineers needed to create specialized sensing 
heads for various food and beverage packaging 
styles and applications.

What came out of this work is a device, the 
Rosemount CT4215 Packaging Leak Detection 
System, that accommodates customizable 
heads for trays, pouches, bags, bottles and box-
es, and can measure carbon dioxide and other 
gases used in MAP. In fact, Watmough says, the 
sensor can detect leaks from micro-cracks in 
vodka bottles. I asked Watmough to supply a 
few more details.

Detect package and container leaks with QCL technology
This leak detector can—and does—detect package and container leaks at 
rates up to 200 units per minute on a line

PETER WATMOUGH, 
Emerson global leak 
detection product manager
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such as those used for meat and cheese 
snacks, the pack passes under a com-
pliant roller material before any gas 
that is emi� ed is detected. Innovation 
is required to tailor the sample head to 
the pack being tested.

FE: SOME MAP APPLICATIONS USE MORE 
THAN ONE GAS. CAN THE MACHINE CHECK 
FOR MORE THAN ONE GAS? HOW SO? 
WATMOUGH: Because we use a 
patented, chirped QCL, we can pass 
multiple laser beams tuned to detect 
diff erent gases at virtually the same 
time. The duration of each laser pulse 
is typically between 150 and 1,000 
nanoseconds, so fi ring them sequen-
tially allows detection of up to four 
gases at any one time. Incidentally, 
each laser chip is about the size of a 
grain of rice and is a class 1 laser, so 
it is very safe—just in case you had 
images of a James Bond villain taking 
over the world.

FE: YOU MENTIONED A VACUUM PUMP 
DRAWS AIR FROM AROUND THE CONTAINER 
UNDER TEST TO THE SENSOR. IS THE AMBI-
ENT AIR CLEAN ENOUGH NOT TO INTERFERE 
WITH THE MEASUREMENT?
WATMOUGH: This depends on the 
manufacturing facility and the gas 
being detected. In cases where there’s 
a possibility of interference from 
ambient gases, we offer an enclosure 
that effectively isolates the sample 
head area from the manufacturing 
area. However, because the lasers are 
measuring continuously, low levels 
of contamination are well tolerated, 
since the measurement is a differen-
tial one. In effect, we measure the dif-
ference between the ambient air and 
the air and gas from a leaking pack. 

The system continuously self-moni-
tors to ensure any external gases are 
at levels that won’t interfere with the 
measurement.

FE: WHEN A DEFECTIVE PRODUCT OR PACK-
AGE IS FOUND, WHAT HAPPENS NEXT?
WATMOUGH: That’s up to the man-
ufacturer. Our system will send a 
signal that can be integrated into an 
automatic rejection system or can 
stop the line. We can also set varying 
parameters to instigate a line stop 

if, for example, there are fi ve 
or more sequential leaking 
packs. These parameters can be 
customized to meet the fi ller’s 
requirements. 

FE: COULD THE SYSTEM BE SET 
UP IN A LINE WITHOUT A SYSTEM 
INTEGRATOR’S EXPERTISE?
WATMOUGH: The systems are 
supplied fi � ed and working and 
require minimal installation. 
They require simply a supply of 
electricity and about 1.5 meters 
of line space. 

FE: IT’S PROBABLY DIFFICULT TO DE-
TERMINE ROI, AS APPLICATIONS ARE 
SO DIFFERENT, BUT GRAB SAMPLES 
COULD BE VERY COSTLY, RIGHT?
WATMOUGH: It’s very hard to 
quantify, but manual inspection 
is expensive, ineff ective and 
doesn’t detect 100 percent of 
leaking packs. Our batch sta-
tistics and alert systems allow 
systemic defects on a produc-
tion line to be detected early, 
preventing costly scrap product 
and even more costly product 
recalls. We like to think of our 
systems, not as simple detec-
tors, but a major part of a wider 
improvement process.

FE: ANYTHING ELSE?
WATMOUGH: I think that we will 
continue to fi nd new applications for 
our detection systems, not only in the 
food and beverage industries, but also 
in other fi elds where leak control is 
important. I would encourage com-
panies to think of this not only as a 
way of inspecting defective packs, but 
also as an integral component of their 
continuous improvement process. I’m 
truly proud to be a part of that.  

Emerson’s Rosemount CT4215 Packag-
ing Leak Detection System makes use 
of sophisticated technology used in oil 
and gas applications, adapted to detect 
leaks in food and beverage MAP, can and 
bo� le applications at line speeds. 

FOR MORE INFORMATION, VISIT WWW.EMERSON.COM
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