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Wireless instruments provide critical information on 
physical processes such as temperature, pressure, level, flow 
and humidity to wireless sensing networks, including 
WirelessHART, ISA100, Zigbee and other 802.15.4 networks. 
 
Used to monitor the operating conditions and health of 
industrial equipment from engines to motors, pumps, valves, 
and compressors, wireless instrumentation is often used in 
conjunction with control systems as well as for predictive 
and preventative maintenance programs.  
 
However, despite playing such a key role, these devices are 
often expensive, difficult and time consuming to install.  This 
extends both to “physical” issues such as initial set-up 
requirements and location of the antenna, to information 
security and connection with the gateway network.   
 
In addition, ongoing support, upgrades, and device/battery 
replacement often equal, and even exceed, initial installation 
costs. 
According to David Lafferty, who as former Chief Technology 
Officer at BP was involved in the early development of 
industrial wireless, the high costs of deployment and support 

are the primary barriers preventing industrial wireless from 
“reaching its full potential.”   
 
“If you look back to when WirelessHART was initially 
launched 13 years ago, we thought there would be more 
large scale wireless deployments by now,” says Lafferty. 
 
A more realistic, real-world example today is, “three wireless 
temperature sensors at the other side of a parking lot 
because they didn’t want to tear it up; as opposed to ‘I have 
10,000 instruments in my plant and three are wired.’  This is 
backwards,” says Lafferty.   
 
Today, the drive to reduce the costs of wireless deployment is 
spurring a re-evaluation of the design of such devices, which 
has changed little in the past decade.   
 
As a result, new options on the market now address some of 
the fundamental deficiencies of these devices.  This includes 
separating the sensor from the antenna so it can be placed at 
a distance for ideal signal transmission; a vastly simplified 
user interface allowing for installation in minutes; along with 
built-in, world-class security features. 

Reaching the Full  
Potential of Wireless 
with Re-Designed  
Instrumentation

New wireless instruments simplify 
installation, integration into existing 

WirelessHART networks
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Simplifying Deployment 
In many cases, wireless instruments are 
used in hazardous environments so they 
need to be certified as intrinsically safe (IS) 
or explosion-proof (XP).  Given the hazard-
ous environment in plants, installing these 
instruments should be as simple and quick 
as possible for safety reasons, as well as to 
minimize time and disruption within the 
plant. 

Unfortunately, traditional wireless instru-
mentation has a notoriously poor user 
interface that often involves tiny LCD 
displays and small membrane switches that 
are difficult to utilize in the field.  The degree 
of difficulty increases when the devices are 
high up on equipment, buried deep in 
pipework or manipulated by installers 
wearing gloves. 
 

Even the simple task of entering “join” 
key codes used to authenticate wireless 
field devices joining the network can be 
difficult.  With traditional wireless 
sensors, this can involve entering 32 or 
56 characters into a small handheld 
device with security features that 
obscure characters already entered. 
 
According to Lafferty, the “ease of use” 
concept should not be minimized, given 
the fact that the industry is losing a large 
percentage of its installed base to 
retirement.   
 
Today, younger, less experienced and 
often less trained personnel are simply 
not used to reading the instruction 
manual to see how products work and 
should be installed.  As a result, even 
seemingly minor design features can 
simplify installation.   
 
In reality, displays or small buttons are 
not mandatory if the wireless instrument 
is properly designed.  Nor are dedicated 
ports for connecting to external commu-
nications devices that essentially 
substitute for the display/buttons, and 
cost thousands of dollars. 
 
Lafferty points to the wireless instru-
ments offered by longtime manufacturer 
Adaptive Wireless Solutions, which do 
not have a display, membrane switches 
or external ports. 
 
Instead, all interaction occurs through a 
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web browser on a cell phone or tablet.  This is possible 
because the instruments work on their own Wi-Fi network, 
which is only utilized for tasks like configuration to conserve 
battery power. 
 
For the unit itself, the application of a push on the housing 
(like honking the horn on a steering wheel) and LED lights 
used for visual confirmation of connection are all that is 
required to add instruments to the network.  Even when 
replacing a unit, this task takes only about 15 seconds.  With 
traditional models, it can take hours to days. 
 
“When you are talking about a project to deploy 5,000 
sensors, if you can shave two hours off of each sensor 
deployment at $85/hour per installer, it adds up very 
quickly,” says Lafferty.   
 
Another installation issue involves the placement of the 
antenna.   
 
With traditional wireless instruments, the sensor and 
antenna are typically combined in a single device that must 
be installed at the point of measurement.  This often means 

the antenna is in a location with poor line-of-sight to the 
WSN. 
 
For this, Adaptive Wireless Solutions redesigned its instru-
ment to be separated into two parts: the end node (with 
highly accurate sensors at the read point) and the central 
controller, which contains the antenna.   
 
The ability to move the central controller some distance from 
the end node, wirelessly, allows for better signal reception/
transmission within the plant.  Up to 8 end nodes can be 
connected to a single central controller using a Bluetooth low 
energy (BLE) radio link that is controlled to minimize power 
usage. 
 
The central controller then communicates back to the WSN 
network.  With this design approach, end nodes can be 
moved or added behind the central controller without the 
WSN being affected.   
 
This stands in stark contrast with the traditional approach, 
where all instruments are connected directly to the WSN and 
so consume resources including power and address space 
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(limited numbers of nodes per gateway, for instance). 
 
Because most networks like WirelessHART involve a mesh 
architecture designed for resiliency and redundancy of 
communication paths, adding nodes increases the number of 
possible paths dramatically (square law).  This can get out of 
control rapidly, slowing installation and creating network 
instability. 
 
Managing Support Costs 
Once the wireless instruments are installed, ongoing 
support, upgrades and battery placement can significantly 
increase overall costs. 
 
“The ongoing costs are really coming to light as existing wire-
less instruments in the field are now getting to the point 
where it needs updating or replacing,” says Lafferty.  “In 
many cases, it can cost the same as the initial deployment.”   
 
Ideally, installers want to treat these devices like a light bulb: 
when it burns out, just replace it.  However, firmware 
updates and current settings stored in the device are often 
lost when a node is removed or fails. 
In a more elegant solution, Adaptive Wireless can clone the 

configuration of any member of the central controller group, 
even after the node is removed or even destroyed. 
 
To accomplish this, configuration information is stored in all 
other nodes, redundantly, and so can be reconstituted or 
cloned by simply transferring the data.  So long as one device 
within the cluster is intact the others can be quickly and 
easily reconstructed in the field. 
 
“Adaptive Wireless has the ability to clone the entire configu-
ration of the device so that the new instrument is an exact 
clone,” explains Lafferty.   
 
Wireless updates and frugal use of power have been so 
carefully designed such that batteries don’t need replacing – 
the unit grows old before the battery dies - further reducing 
the cost and complexity of replacing devices. 
 
“With the cost of ongoing maintenance dramatically reduced, 
[wireless instrumentation] is now a solution that can be 
scaled up to the kinds of numbers needed for the digitaliza-
tion effort happening in many industries,” adds Lafferty. 
 
This includes the Industrial Internet of Things (IIoT), for 
which Lafferty is currently doing business development and 
consulting through his company Scientific Technical Ser-
vices.   
 
The Industrial Internet of Things utilizes wireless instru-
mentation and other types of installed sensors to collect and 
share information with other parts of the system where 
machines essentially “learn” from other machines.   
 
By doing so, manufacturers expect to identify inefficiencies, 
remove bottlenecks and streamline operations to become 
more competitive and profitable. 
 
“The Industrial Internet of Things is about getting around 
the cost and complexity of conventional deployment,” says 
Lafferty.  “So efforts to streamline the installation and 
integration of wireless instrumentation are critical to those 
efforts as well.” 
 
For more information, contact Adaptive Wireless Solutions 
at (978) 875-6000; write 577 Main Street, Hudson, MA 
01749. 

www.adaptive-wireless.com    •





12 Today’s Industrial Products & Solutions • March ‘18

When OEMs outsource component parts manufacturing, the type of fabrication, stamping or machining technique utilized is often 
a major factor in the final, per-piece cost.  However, the initial volumes required may also dictate the metalworking technique or 
process selected, particularly for new products just beginning to find a market. 
 
While certain complex metal parts can only be machined, thinner gauge parts and enclosures are typically stamped using hard 
tooling or fabricated using lasers, turret presses or press brakes.   
 
For start-ups or smaller companies with more modest production requirements, however, avoiding the high, upfront costs of hard 
tooling can be appealing.  As a result, fabrication alternatives that do not require that investment - even if the cost per piece is 
higher - are the better initial choice.  
 
But what happens when demand increases and an OEM needs to scale up production?  
 
When this is the case, determining the ideal time to transition to a more economical alternative can be challenging.  In some cases, 
it can even involve the difficult decision to move from a trusted supplier.  After all, most sheet metal fabricators do not also offer 
stamping, and vice versa. 
 
This is where more sophisticated “one-stop” metal parts manufacturers can deliver a significant advantage.  By offering the full 
gamut of sheet metal fabrication, stamping and machining options under one roof, these larger operations are in a much better 
position to scale with the customer as demand increases.   

Reducing Parts Costs  
as Production Scales Up

OEMs turn to one-stop metal parts shops that can transition to more cost-effective 
fabrication and machining techniques as demand increases
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This includes facilitating the transition to hard tooling, mixing 
and matching metalworking techniques for multi-component 
assemblies, and incorporating hybrid and secondary tooling 
approaches to further reduce costs. 
 
The Progression of Options 
 
According to Bob Denholtz, president of DureX Inc., deciding 
on the best technique to manufacture a part involves a careful 
analysis of the production volume versus the cost of the hard 
tooling. 
 
“With a sheet metal part that costs $10, it may cost $6 for 
stamping, but the OEM may have to spend $30-40,000 in 
tooling.  So for that $4 saving, they need to make sure they have 
10-20,000 pieces so they can pay off the tooling quickly,” says 
Denholtz. 
 
Founded in 1946, DureX, Inc. operates a 120,000 square foot fa-
cility that provides metal stamping, sheet metal fabrication and 
CNC machining.  The company has more than 50 presses with 
capacity up to 400 tons, along with laser cutting equipment 
and turret presses - in addition to value-added services such as 
powder coating, assembly, packaging and fulfillment.   
 
According to Denholtz, a one-stop-shop can work with a cus-
tomer by offering a full progression of options based on what he 
calls “the ROI threshold.” 
 
For example, for a startup that needs 500 units per month, it 
may not make sense to spend the money for stamping, so the 
part can be fabricated. 
 
As the program matures and the OEM goes from 500 to 5,000 
units per month, the customer can move from fabrication to 
hard tooling in a smooth transition with the same supplier.   
 
In one real-world example, Denholtz says a customer was 
spending $18 for a power supply chassis with a $4 cover.  As 
volume requirements increased, DureX suggested it was time 
to move to hard tooling.  This reduced the overall cost from $22 
to $14. 
 
“The customer is saving $8 a unit and now they are up to over 
3,000 units a month,” explains Denholtz.  “The tooling cost 
$80,000, so at $24,000 in savings each month it took 3.5 months 
to get the money back.” 
 
Had it not been cost-effective to use hard tooling for the box, it 
many have been for the cover because it is a cheaper tool.  In 
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that case, the customer could continue to receive a set of parts 
from the same supplier. 
 
A hybrid approach can even be used.  “I may fabricate a part on 
our turret press or use laser cutting and then use a hard tool to 
form it into a box,” says Denholtz.  
 
Tools can also be staged to create a blank, before a secondary 
press is used to form it into a box with another hard tool. 
 
Finally, if it is determined that it is worth the cost, a full-blown 
progressive die can be purchased that will form the entire box 
completely with very little labor. 
 
Air Conditioning Parts 
 
For Michael Milazzo, CEO of Simon-Aire, working with a metal 
parts supplier that actually initiates suggestions is highly 
unusual. 
 
“I’ve worked with many sheet metal fabricators over the years 
and they are often silent, says Milazzo.  “They just keep moving 
forward without stopping to say, ‘listen, if you do this, you can 
save yourself 12 passes,’ or ‘the weight of the sheet metal is too 
heavy, if you use a lower gauge, you can reduce your costs.’“ 
 
Simon-Aire Inc. manufactures Packaged Terminal Air Con-
ditioners, a type of self-contained HVAC system commonly 
found in hotels, senior housing facilities, hospitals, dormito-
ries and apartment buildings.  The company also offers parts 
and accessories, including replacement chassis, hydronic heat 
assemblies, louvers, wall sleeves, room enclosures and control 
components. 

For these products, Simon-Aire requires a variety of metal 
parts and components from DureX.   
 
“I’ll get a phone call saying ‘have you thought about this?’ says 
Milazzo.  “That’s a good phone call to get.  They don’t bill me 
for that - it doesn’t make them more money - it’s just part of the 
relationship.” 
 
“They are not just trying to get more money from me.  They are 
trying to save us money while improving the product to keep us 
alive another day,” says Milazzo. 
 
There are other advantages to working with a parts manufac-
turer with experience across the metalworking spectrum. 
 
“I basically get to pick their brains on every little ‘what if ’ that 
I’ve been considering,” say Milazzo.  “They are able to pull from 
their experience with the customer that makes rifle compo-
nents and the one that makes a hot dog cooker or a sign for 
Dunkin Donuts.  They pull all that together and at the end of 
it comes a technology that I can use in my air conditioning busi-
ness.”   
 
Milazzo was also able to pursue a project with DureX that 
would help him reduce the amount of warehouse space re-
quired for a volume of large, bulky products in inventory. 
 
“Many of our sheet metal components are basically like a box, 
so they take up a lot of dead air space,” explains Milazzo.  “If 
you have hundreds of them, you’re paying a lot of money to 
store them.” 
 
Durex developed a “knockdown” box that could be stored flat 
until final finishing and assembly.  This would allow 50 or 60 
components to be stored in the same space that normally fit 
about 12.   
 
“That is going to make a big difference, because that saves a 
lot of space, which in a warehouse translates into money,” says 
Milazzo, adding that it also provides him with a competitive 
edge over his much larger competitors. 
 
Milazzo says it’s extremely important to have a good, collabo-
rative relationship with the metal parts supplier.  This includes 
working from the prototype phase through product develop-
ment. 
 
“It’s very integral the way that I work with them to design each 
and every component that they do make,” says Milazzo.  “It’s a 
very good cooperation that exists between our company, our 
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engineering, our research and development and their in house 
engineers.”

“I’ve come to depend upon them as if they existed under my 
roof,” he adds.

Consolidating the vendor base

By offering a variety of metalworking and fabricating options, 
a one-stop parts manufacturer can also be used by larger com-
panies that deal with hundreds, even thousands, of vendors to 
consolidate its vendor base.

“By dealing with one vendor instead of many, that means one 
purchase order, one visit to the vendor, one quality survey, one 
check to write,” says Denholtz.  “It can take a lot of managing if 
you have to 10, 20, or 30 vendors.”

For more information contact DureX, Inc. at 5 Stahuber Ave, 
Union, NJ 07083, visit www.durexinc.com or call 908-688-
0800.

www.durexinc.com    •
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High speed machining in excess of 
20,000 RPMs is often utilized when 
machining medical components out 
of exotic alloys and harder metals like 
titanium and stainless steel.  

At these rates of speed, vibration and 
chatter can occur as a result of factors 
such as the balance or concentricity 
of the toolholder as well as improper 
seating within the spindle.

When this occurs, material removal 
rates are dramatically reduced and 
the expensive carbide tools utilized 
must be replaced more frequently.  In 
addition, vibration and chatter can lead 
to poor surface finishes that require 
secondary bench operations and even 
damage the workpiece.

All this serves to slow down machining 
cycle times, the measure of the time it 
takes to complete each part from start 
to finish.  

For an industry in which cycle times 
are directly related to operational costs 
and, by extension the bids offered pro-
spective customers, finding new ways 
to decrease machining time can lead to 
a significant competitive edge.

According to Janos Garaczi, president 
of Delta Machine Company, LLC., a 
company that specializes in titanium 
machining for the aerospace and the 
medical industries, this meant address-
ing issues with the interface of tool-

holder and spindle on new high-RPM / 
high-torque equipment he installed.  

For this, Garaczi utilized unique High 
Torque retention knobs along with 
dual-contact spindles designed to keep 
the toolholder rigidly in place during 
high speed machining.

In doing so, Garaczi says the combi-
nation of equipment and machining 
expertise has decreased cycle times as 
much as 40-50%, allowing Delta Ma-
chine to often outbid the competition 
for projects involving titanium.

“At the end of the day, we are able to 
run [titanium and stainless steel] much 
faster than most machine shops,” says 
Garaczi.

A more aggressive approach 
Based in Gardena, Calif., Delta Machine 

Company, LLC., specializes in high vol-
ume production of precision machining 
of complex, tight tolerance parts out 
of titanium, stainless steel, aluminum, 
plastics and other exotic alloys.  

Garaczi is in a unique position, hav-
ing started with the company as a 
machinist and eventually working his 
way to president and owner.  As such, 
he remains responsible for much of 
the programming, set-ups and also 
purchasing. 

As part of his duties, Garaczi decided 
to invest recently in new high-end 
horizontal machining centers to add to 
his “lights out” operation.

Because the equipment involved a high 
torque, high speed spindle, Garaczi says 
the CNC manufacturer recommended 
investing in a unique retention knob for 

Running Titanium and Other Exotic Metals at Faster Speeds

Medical component manufacturers 
are running titanium and stainless 
steel at unheard of speeds with less 
replacement of expensive tools by 
using unique retention knob
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use with harder materials like titanium.  
Standard, off-the-shelf retention knobs 
could be used, but were at some risk of 
shearing off or breaking due to the high 
torque involved. 

“They recommended we use these 
specific High Torque retention knobs 
because there were scenarios where 
the high torque could tear off the re-
tention knob and destroy the spindle,” 
says Garaczi, adding that a replacement 
spindle can run $40,000 or more to 
replace. 

High Torque retention knobs 
To find a solution, Garaczi did some 
research and found JM Performance 
Products, Inc. (JMPP).  Invented by the 
company’s founder, John Stoneback, 
the High Torque retention knob is lon-
ger by design to reach deeper into the 
threaded bore of the toolholder.  

As a result, all thread engagement 
occurs in a region of the toolholder 
where there is a thicker cross-sec-
tion of material.  It also includes a 
precision pilot to increase rigidity, 
and is balanced by design.  

“For this type of aggressive ma-
chining, if you have a really strong 
retention knob, it’s going to fur-
ther increase the rigidity of your 
set-up,” says Garaczi.

Although the High Torque reten-
tion knobs cost a little more than 
standard options, Garaczi says he 
would not take the risk of using 
another alternative.

“In the aerospace and medical 
industries, price is a factor, but the 
customer is more interested in top 
quality parts delivered on time,” 
says Garaczi.

Seating in the toolholder 
To further maximize the rigidity 
and minimize vibration, Garaczi 
specifies machines that have dual 
contact spindles. In this approach, 
both the toolholder shank (taper) 
and the flange are used to elimi-
nate pull-back in the spindle.

However, most machining opera-
tions do not use dual contact and 
instead rely on the interface be-
tween only the taper and spindle.  
Retention knobs attached to the 
threaded end of the toolholder are 
used to engage with the drawbar, 
which exerts a pull force that holds 
it firmly in the spindle.

The problem is poorly designed, 
traditional retention knobs – a 
less than $30 part – when tight-
ened create a bulge in the taper 
that prevents proper seating in 
the spindle.  Once this expansion 
occurs, the toolholder will not pull 
fully into the spindle and so cannot 
make contact with upwards of 
70% of its surface. 

By installing the High Torque 
retention knob with the correct 
torque, spindle contact with the 
taper is improved to close to 100% 
every time, significantly reducing 
vibration and chatter.  

Tool life 
Perhaps more than some other in-
dustries, medical component man-
ufacturing can take a toll on the 
carbide cutting tools used when 
machining exotic alloys and hard 
metals.  The result is that cutting 
tools must be changed out more 
frequently as they dull or break.  

By increasing the rigidity of the 

toolholder at high-
er RPMs, the High 
Torque retention 
knob can increase 
tool life.

According to 
Garaczi, with 
titanium most 
shops run about 
50” per minute, 
with tool life typ-
ically reaching 1.5-2 hours before 
replacement.

With higher-end multi-flute 
endmills and technical carbide 
inserts, these costs can add up 
quickly while also costing time for 
frequent changeovers.

“With the High Torque retention 
knob, we are running 100” per 
minute in titanium and our tools 
last about 5 hours before we have 
to change them, which is pretty 
incredible,” says Garaczi.

The other advantage was a better 
surface finish, which eliminated 
additional benching operations 
that add to the cycle times.

“Usually at the feed rates and 
speeds that we run titanium, the 
typical finish expected is 125 
[rms],” says Garaczi.  “The re-
tention knob helps achieve a 50 
rms finish at more than 100” per 
minute, which often exceeds what 
the customer requires.”

For more detailed information con-
tact JM Performance Products, Inc., 
1234 High Street, Fairport Harbor, 
OH, 44077; call (440) 357-1234; 
email sales@jmppinc.com.

www.jmperformanceproducts.com    •
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Established in 1932 in Detroit, Michigan, by the grandfather of the current owner, 
Jesco Industries Inc. has grown to become one of the leading manufactures of materi-
al handling equipment.  We serve our customers very well by offering a wide variety 
of products which may be used from the processing department through to the ship-

ping department.  A Woman Owned Small Business is WBE Certified.

TIPS COMPANY PROFILE
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JESCOHUSKYDUMPERS® available in over 60 different sizes and maintain stock of standard 
sizes over 800 standard units of self dumping hoppers (2000#, 4000# and 6000# capacities).  
We offer several large volume self dumping hoppers in 6 cubic, 8 cubic and 10 cubic yard 
6,000-10,000 capacity.  Special applications deserve a specially designed unit.   After many 
customers inquiring about a controlled dump or hydraulic unit, we decided to engineer and 
add several different hydraulic units to the product line.  

JESCOHYDRATILT™ Dumpers which are available in 4000# capacity in .50, .75, 1, 1.5, and 2 
cubic yard.  The units are operator controlled with the hydraulic system of your forklift and 
used while seated on the lift. These new units are ideal when controlling the speed of dis-
charging material is critical. The quick-disconnect lines are included on each of the units and 
a safety retaining chain.  To fill out the line even more we have included ten different sizes of 
our Filter Press Hopper.  Then along came the 90 degree Side Pivot Hopper and Low Profile 
Portable Hoppers with casters already installed.

Wire Mesh Partitions:  2”x1” rectangular mesh 10 gauge wire welded into an angle frame sys-
tem is easy to use and easy to install.  Ideal for around your automation enclosures, prevent 
your valuable tools from walking away from the tool crib, and quality control on non-con-
forming material, computer rooms, high security storage and so many more uses.  JescoPal-
letGards®  are wire containment backs for the pallet racks with stand-off clips (1.25, 4, 6 or 8 
inch) design to fit most standard drilled pallet racks spaced two inch on center.  Double hinge 
doors or double slide doors is an excellent way to secure high value products on the shelves.  

1-1/2” Diamond mesh 10 gauge wire partition system are engineered for easy installation 
allowing unrestricted visibility and total air circulation.  Inventory of standard height panels 
of 7, 8 or 10 high are available; but don’t stop there because many industries require parti-
tions to reach the trusses or building joists and that certainly can be accomplished.  If you are 
installing partition on a raised platform (mezzanine) remember this requires zero or “no” 
sweep to keep everyone safe walking below. This is to prevent tools from dropping from the 
edge of the platform. (OSHA 1910.23(e)(4)     Either partition system will work well but the 
more project information you are able to supply, the more knowledgeable we all become and 
it is truly amazing how that works!  

The JESCOGARD® industrial guard rail 3-rib corrugation system will act as both a visual and 
physical barrier around your facility.  The Economy Rail System is a 2-rib system and has been 
tested to withstand an impact of 10,000# traveling 4-mph.  Should the need arise you can 
count on its strength without compromising quality at a price you can afford.  Each system 
has available a self-closing single hinge gate with a sound dampening gasket on the gate. 

Industrial shelf carts, platform trucks die storage racks and material handling trucks are built 
tough to move raw stock, cartons or finished materials in your plant for many years to come.  
Special carts are no issue just let us know what you need.

JESCOHUSKYDUMPERS®, wire partition systems, industrial guard rail systems, wire tenant 
storage lockers, industrial shelf carts, LP cylinder cabinets, machine guarding just to name 
a small portion of the products we offer to our customers.  Our products are built to be the 
best in the industry and it is the reason customers keep coming back.  Your satisfaction for a 
project well done is what really counts when the day comes to a close. We look forward for an 
opportunity to be able to assist your next industrial guarding or material handling require-
ments.  Check out the full product line shown on the website at www.jescoOnline.com      
 
“From the simplest to the complex, Jesco does it best!”

Jesco Industries Inc. • 950 Anderson Rd • PO Box 388 • Litchfield, MI 49252-0388

Email:  Jesco@jescoOnline.com • Toll Free:  800-529-6691 • Direct:  517-542-2903 • Fax:  517-542-2501
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For manufacturers that utilize flat-
rolled steel, aluminum and other 
metals to fabricate parts or products, 
the ability to bond decorative foils 
and laminate films to the substrate 
provides an opportunity to deliver 
attractive finishes for a competitive 
edge. 
 
Decorative finishes include the look 
of stainless steel, brushed copper, 
and wood grains, as well as a variety 
of colors, imprints, and gloss grades.  
Laminate films can also serve a 
functional purpose by providing 
scratch or chemical resistance. 
 
However, the process of laminating 
to metals is fraught with potential 
complications.  If the wrong adhesive 
is utilized, if the curing process is not 
precisely controlled or a variety of 
other variables are not managed, the 
result can be a high scrap rate or parts 
that fail in the field.   
 
When this occurs, OEMs and even the 
coil processors that supply them with 
bare or B-stage (pre-applied adhesive) 
coil turn to custom formulators for 
unique solutions to production issues.    
 
In many cases, the proper adhesive 
formulation can have significant 
benefits such as speeding production, 
eliminating scrap, reducing the 
amount of material required and 

even improving corrosion, UV and 
antimicrobial resistance. 
 
Options for applying laminate 
The use of laminated flat-rolled metal 
to fabricate parts or products is 
widespread throughout manufacturing.  
Some of the more common applications 
including appliances (refrigerators 
and freezers, washing machines, 
dishwashers, microwaves, range or 
fume hoods), construction products 
(insulated wall panels, garage doors, 
roofing products) and the mobile and 
manufactured home markets (walls, 
door panels).   
 
The processing of adhering laminates 
to coiled rolls or sheets occurs in 
several different ways. 
 
Manufacturers can employ in-house 
personnel to spray or brush adhesives 
within the plant.  However, this process 
is slow, requires manual labor and 
brings up safety and environmental 
concerns.  Quality can also be an issue 
and scrap rates are frequently quite 
high. 
 
Automated equipment can also be used 
to apply foils and films to flat-rolled 
metals that come with pre-applied 
B-stage adhesive from a coil processor.  
This type of adhesive is designed to 
activate and cure within a specific 
temperature range.  The laminate 

is then applied to the coil at the 
manufacturer’s plant using furnaces 
and nip rollers. 
 
Although automated processing is 
much faster and more efficient, it can 
also lead to quality control issues due 
to temperature variances within the 
curing ovens involved.  In some cases, 
scrap rates can be as high as 20%. 
 
“Application of adhesives in the final 
manufacturing facility can lead to 
significant amounts of scrap, higher 
per piece labor costs, and can expose 
the manufacturer to significant 
environmental costs and scrutiny,” 
says Eric Fossen, managing director of 
Spencer Ridge Consulting of Ontario, 
Canada.  “So they often are looking 
for a more efficient solution that gives 
them a more consistent [laminate] 
performance.” 
 
Fossen, who serves as a consultant to 
the coil processing industry, says the 
simplest solution for OEMs is often to 
outsource the process completely.  This 
eliminates the need for in-house labor, 
application equipment, curing ovens, 
and environmental control facilities. 
 
Adhesives applied in a coil coating 
operation offer the advantage of a 
high degree of consistency in both 
film thickness and cure conditions, 
which can provide a stronger and more 

Custom Formulators Create a Better 
Bond with Laminated Coil

OEMs turn to custom formulators to solve complex adhesion 
problems with laminated coil and sheet metals



durable adhesive bond.  High quality 
application allows the final product to 
be post-lamination formed into many 
severe bends and shapes without 
affecting the integrity of the bond 
between adhesive and film 
 
Adhesive Quality 
Although coil processors control the 
application process much more tightly, 
the quality of the bond ultimately 
depends on the type of adhesive used. 
 
According to Fossen, many adhesive 
manufacturers offer a variety of 
off-the-shelf options, but will not 
customize a product to meet a 
customer’s unique requirements unless 
very large volumes are involved. 
 
“With large adhesive suppliers, if they 
have a product that works – great.  If 
not, they are often not willing to tweak 
the product to make it work for a 
specific application,” says Fossen. 
 
When this occurs, coil processors and 
even OEMs turn to custom adhesive 
formulators with the expertise and 
experience in coil processing to come 
up with unique solutions to solve 
difficult problems.   
 
Case in point – Door Panels 
For Elixir Door Company, 
manufacturing entrance doors for 
manufactured homes involved vinyl-
coated steel that was stamped and 
formed before being filled with 
urethane foam for insulation and 
structural strength. 
 
To accomplish this, Elixir Door ordered 
coil-rolled steel with pre-applied 
B-stage adhesive.  The vinyl was then 
applied using curing ovens and nip 
rollers at the manufacturing plant. 
 

Approximately 2-3 years ago, however, 
the company began to experience 
significant adhesion problems leading 
to a high scrap rate.   
 
“The vinyl was coming off in major 
proportions – not just a ‘spot here’ or a 
‘spot there,’ but in many places.  It was 
very inconsistent,” explains general 
manager Archie Brown. 
 
Unable to identify the reason, Brown 
says he called in a custom adhesives 
and coating formulator, Universal 
Chemicals & Coatings (Unichem).  The 
company specializes in coil processing 
and can create custom adhesives and 
also coatings. 
 
The solution involved an adjustment 
to the temperature parameters of 
the curing oven as well as a custom-
formulated adhesive from Unichem 
designed to cure within a broader 
temperature range. 
 
“Unichem analyzed our entire process 
and came up with some corrective 
actions,” says Brown.  “We adjusted 
everything and have had no problems 
since.” 
 
According to Brown, Elixir Door 
subsequently decided to outsource the 
entire process.  Now the coil processor 
delivers a finished, vinyl-coated part 
using Unichem’s adhesive formulation 
that is already sized and stamped into 
shape. 
 
“We were paying [the coil processor] 
to apply adhesive, then paying to apply 
the vinyl in house.  Now they do it all 
in one operation at their facility,” says 
Brown.  “So our cost is much less and 
we don’t have to worry about scrap 
because it’s on them, not us anymore.” 
 

Case in Point - Roofing plates 
Unichem has also developed a B-stage 
adhesive used for bonding metal plates 
to PVC membranes.  The plates are 
fastened to the roof deck and later heat 
activated to bond to the membrane, 
creating a permanent and highly water-
resistant roof.  
 
The B-stage adhesive is initially applied 
to metal substrates using a continuous 
coil coating line. The adhesive coated 
coils are later stamped into the finished 
plates. 
 
To create the ideal adhesive, Unichem 
had to meet a large number of 
physical performance criteria, such as 
resistance to exterior exposure, fast 
activation cycle and high initial and 
aged bond strength. 
 
Black-to-white 
According to Fossen, even minor 
formulation changes can improve the 
end product.  He cites the example of 
one customer that wanted to utilize 
the same adhesive, but change it from 
black to white so that it would not 
show through if the laminate film was 
scratched in the field. 
 
Unichem was able to not only create a 
white adhesive, but also expanded the 
curing temperature range as well. 
 
“Unichem is unique in being able to 
take a set of performance criteria and 
formulate an adhesive to meet the 
requirements,” adds Fossen.   
 
For more information, contact Unichem 
at: 1975 Fox Lane; Elgin, IL 60123; or 
Call: +1 (847) 931-1700, Fax: +1 (847) 
931-1799; email: sales@unicheminc.
com or visit online at  
www.unicheminc.com    •



For a wide range of facilities that manufacture, process, blend, 
convey, repackage, generate or handle items that could be 
categorized as combustible dusts or particulate solids, new 
NFPA Standards  and even the first deadline to conduct a dust 
hazard analysis are now on the books adding to the responsibil-
ities of owners and operators of such facilities.  
 
Explosions can result from an ignition of a combustible gas, mist 
or dust when mixed with air during processing, handling or 
storage operations. A rapid rise in pressure occurs in the 
containing structure, and if it is not of adequate strength to 
withstand the pressure, extensive damage and injury to 
personnel can occur. 

After a string of incidents in the early 2000s, organizations such 
as OSHA stepped up the requirements, as with the Combustible 
Dust National Emphasis Program of 2008, which is still in effect 
today.   
 
The NFPA (National Fire Protection Association), which has 
been issuing Standards and guidelines for decades, is doing the 
same with publication of NFPA 652 – Standard on the Funda-
mentals of Combustible Dust, in 2016.  This new Standard   
consolidates best engineering practice and provides reference 
to all of the existing combustible dust standards in a single, 
overarching document that applies to all facilities that handle 
potentially explosive dusts. 

 
While the new Standard does an admirable job of unifying 
the various existing equipment and industry specific 
codes, NPFA 652 goes a step further by specifying – for the 
first time – a deadline for owners and operators of at-risk 
facilities to conduct a dust hazard analysis.   
 
“Perhaps the most important aspect of the introduction of 
NFPA 652, is that is requires all owners and operators of a 
dusty industrial  process to do a dust hazard analysis,” says 
Geof Brazier, president of BS&B Pressure Safety Manage-
ment , a manufacturer of a broad range of dust explosion 
prevention and protection technologies. 
 
According to Brazier, NFPA 652 specifies facilities must 
complete this dust hazard analysis within 3 years.  
However, recent revisions to NFPA 654 and 61 that 
additionally apply to many facilities have extended that 
deadline to 5 years. 
 
While a significant step in the right direction, NFPA 652 is 
essentially requiring  owners and operators of at-risk 
facilities to confront and  address an issue that many may 
not fully understand in terms of both the potential for such 
an event and what steps must be taken to mitigate those 
risks. 
 
The NFPA Standards, for example, outline requirements 
that can range from improved housekeeping to installing 
dust-collection equipment and offering protective 
equipment for personnel.   
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The Next Phase in Industrial Dust Explosion Protection
Among its directives, NFPA 652 outlines deadlines for sampling and analysis to identify potential risk 

areas for dust explosions in industrial facilities.  Spotlight now turns to mitigation equipment



In addition, protection or hazard mitigation devices may also be 
required.  Because these typically represent some capital 
expenditure, many owners and operators are seeking out 
information on the available technologies on the market. 
 
Explosion Protection Devices 
To protect process equipment and personnel, a hybrid of 
technical measures is often required.  Among the options are 
passive devices like vents or containment systems along with 
active devices such as explosion suppression or spark detection 
and extinguishing systems.   
 
In addition, chemical or mechanical isolation devices are 
required to protect connected equipment and piping from 
propagating to a secondary event, which can often be more 
dangerous and destructive than the initial event. 
 
Explosion Vents 
During the early stages of a dust or gas explosion, explosion 
vents open rapidly at a predetermined burst pressure, allowing 
the combustion process to escape to the atmosphere and 
limiting the pressure generated inside the process equipment to 
calculated safe limits.  
 
Venting is the most popular and widely adopted protection 
mechanism, in part because it is economical and requires little 
attention or maintenance once installed. 
 
“In the US, there are well over 20,000  vents applied every year 
on equipment,” says Brazier, adding that a single piece of 
equipment might require multiple vents according to the NFPA 
68 design calculations that assess both dust reactivity and the 
volume as well as shape of the equipment to be protected.  
 
For decades, explosion vents have traditionally been designed 
using a “composite” approach that sandwiches plastic film 
between more resistant stainless steel sheets with holes, or 
slots, cut into it.  These vents are designed to “open” at typically 
1 to 1.5 PSI set pressure, a result of the slot and hole pattern 
placed into the sheet metal.   
 
Over time, however, this type of vent is prone to tears in the 
plastic film, which is the seal between the process conditions 
and the atmosphere. 
 
With this type of technology, the holes and slots in the stainless 
steel sheets can admit particulates and debris over time. In 
addition to being unsanitary, particularly for food processors, 
the build-up can eventually affect the functionality of the vent. 
 
“A vent that becomes heavier in weight due to build-up will 

open slowly and less efficiently, and ultimately the pressure in 
the equipment will be higher than expected which is a safety 
concern,” explains Brazier.   
 
In 1990, BS&B Systems patented the first single-section 
explosion vent, comprised of a solitary sheet of stainless steel in 
a domed configuration.  Perforations around the perimeter to 
aid opening at the desired low set pressure are protected with 
gasket materials.   
 
The single-section domed design produces a vent that is more 
robust, lighter in weight and also largely eliminates the 
potential for build-up or contamination.   
 
In 2010, the company improved on the design by altering the 
shape of the dome to a unique compound geometry that 
delivers even greater rigidity for high vacuum or vibration 
applications. 
 
Despite its popularity, explosion vents will not work for every 
application.  With venting, the combustion process will release a 
large ball of flame into the atmosphere that might be 10 times 
the size of the protected equipment for a few milliseconds. 
 
While this might be an acceptable consequence for equipment 
that is outdoors at a remote location, for applications within a 
plant compound or inside a building it could endanger person-
nel or equipment, and even lead to a secondary explosion 
external to the protected equipment. 
 
In cases where a flameball must be avoided, flame arrestors can 
be deployed.  These devices are designed to absorb the pressure 
wave, flame and at least some of the dust that would normally 
be ejected by a vented explosion. 
 
 The 3 dimensional flame arrestors applied downstream of 
explosion vents are heavy and when installed directly on top of 
a vent damage can result.   
 
To address this concern, companies like BS&B Pressure Safety 
Management provide a flameless system designed with the vent 
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installed inside the flame arrestor.  In doing so, the heavier 
flame arrestor is mechanically mounted directly to the equip-
ment, reducing the weight load transmitted through the more 
sensitive vent and eliminating the risk of damaging the vent.   
 
It also serves the dual purpose of allowing for easy inspection of 
the vent and arrestor while installed. NFPA Standards require 
periodic inspection of explosion safety equipment.  
 
Suppression Equipment 
For processes where an explosion would ideally be prevented 
altogether, suppression systems are the best alternative. 
 
Explosion suppression equipment detects a dust explosion in 
the first milliseconds of the event and then signals extinguishing 
modules to release a flame quenching medium into the process 
equipment.  This effectively stops the explosion in its infancy 
and only low pressure is produced that is safe for the protected 
equipment. 
 
“Suppression can be preferable for indoor equipment, simply 
because the explosion doesn’t really propagate; it starts, but it 
never evolves into a full blown event,” says Brazier. 
 
For a 24/7 process, a suppression system can be very desirable, 
because the speed of clean up and refit allows for a quick return 
to production. 
 
“If you use venting or flameless venting, you are allowing the 
explosion to fully develop in process equipment, so you have 
cleanup to deal with, you may have fire-related damages and 
other consequences that take time to get the process back into 
operation,” adds Brazier. 
 
A typical suppression system consists of sensors and several 
explosion suppression “cannons,” which propel an extinguishing 
agent, such as sodium bicarbonate, into the process equipment.  
Nitrogen is often used to provide the motive power. 
 
Although some available systems combine nitrogen and 
extinguishing agent in a single canister, this means the cannon 
must be oriented vertically downward to discharge properly.  If 
not, the extinguishing powder could be left behind. 
 
In the BS&B suppression system the nitrogen and extinguishing 
chemical are kept separate until the instant of activation.  For 
this reason, discharge cannons can be installed facing vertically 
down, horizontal, or even upwards.   
 
For installation purposes, this provides tremendous flexibility 
for placing cannons in the ideal location.   

Separating the extinguishing agent and providing it in an easily 
replaced canister also means that on-site personnel can refit the 
system in case of an event.  This can be a significant advantage 
given that some systems require a service technician to travel to 
the facility to re-set the system. 
 
Containment Systems 
To “contain” an explosion, process equipment is built strong 
enough to resist the pressures generated by the combustion 
occurring inside a sealed container.   
 
With this type of system, there is a high cost of construction 
since the design pressure has to be typically over 100 psig, and 
sometimes over 150 psig, which is far above the normal, 
required operating pressure conditions of the equipment. 
 
As a consequence, containment is only economically viable for 
processes that are small volumes and / or high added value, 
such as some pharmaceutical manufacturing and for industries 
handling toxic materials that cannot be released to the environ-
ment.  
 
In this type of system, the isolation devices play a critical role in 
preventing damage to connected equipment and piping.  For 
this, fast activating knife gate or pinch valve device can be used, 
as well as chemical isolation systems. 
 
With containment systems, however, isolation equipment must 
also be able to withstand greater pressures, up to 150 psig, 
unlike similar equipment required with vents or suppression 
devices that must survive only 3-10 psig. 
 
Regardless of the type and combination of equipment installed, 
the appropriate solution for each application is a hands-on, 
collaborative endeavor. 
 
“There is always more than one way to achieve combustible 
dust safety,” says Brazier.  “The expertise is in reviewing each 
option for a particular industrial process and arriving at a 
combination of technologies that is technically effective, as well 
as cost effective in meeting the owner / operator’s responsibili-
ties under NFPA Standards.”   
 
For more information, contact BS&B Safety Systems at 7455 
East 46th Street, Tulsa, OK 74145-6379, (918) 622-5950, e-mail: 
sales@bsbsystems.com. 
 
www.bsbsystems.com    •





32 Today’s Industrial Products & Solutions • March ‘18

TIPS AD INDEX

Company Pg. Website

ACO Pacific 32 www.acopacific.com

Buccaneer Rope 14 www.bucrope.com

Federal Knife BC www.federalknife.com

Guard Safe Guarding 18 www.guardsafeguarding.com

Gorbel IFC www.gorbel.com

Herculock 10 www.herculock.com

Jesco 23 www.jescoonline.com

Krenz Vent 2 www.krenzvent.com

Ladderport 5 www.ladderport.com

RegScan 19 www.regscan.com

Rhodious 8 www.rhodioususa.com

Safety Rail Co 15, IBC www.safetyrailcompany.com

Scantek 9 www.scantekinc.com

SE International 31 www.seintl.com

Snap On 21 www.snapon.com

Southern Stud Weld 1 www.studweld.com

Starrett 8 www.starrett.com

Suitemate 7 www.suitemate.com

Value Rail 11 www.valuerail.com

VP Building Solutions 3 www.vp.com/ad/ped

Warehouse Equipment 6 www.warehouseequipment.com

Webb Corporation 13 www.webbcorporation.com

Wooster 18 www.wooster-products.com

Yale Cordage 17 www.yalecordage.com

dB or not dB?

ACO Pacific, Inc. 
www.acopacific.com   Tel:1-650-595-8588   Sales@acopacific.com

On YouTube Search: SLARMsolution

The SLARMsolution
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ODM
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Community/Industrial Noise Monitor and Alarm

Show Compliance
Be a Good Neighbor

Standalone or w/PC
Text/Email Alerts

With Noise Mitigation
The Question is -

SLARMsuccesses
Construction

Johns Hopkins Hospital Floor Remodel
Apple’s New Headquarters Construction

Airport Jet Run Up Monitoring

Industrial
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Hospital Medivac Helicopter Monitoring
Remote Alarm Monitoring-Dams

Entertainment
Red Rocks- Colorado

ATT Performing Arts-Dalas
Ocean Speedway -Watsonville,CA

SM

SM

WebSLARM
Build-in Web Server

Try It
netslarm.timewave.com

User: SLARM
Pw: admin

Rolling 3 weeks Logging
24/7 Alarm Scheduler
Ethernet, USB RS232 

Secure Remote Access
SLARMsoft included

SM

SLARMulti™
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