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Being the inquisitive type, I always 
disassemble faulty electrical products before 
I take them to the recycling center. Primarily, 
I want to discover what component failed 
and try and work out why. I do this for fun. 
Secondly, I might be able to safely fix the fault 
and save myself some money. Finally, I want 
to know if the fault had safety implications. 

As a recent high point I saved the cost of 
a new large format LED TV by sourcing and 
replacing the wireless transceiver which was 
preventing the TV from attaching itself to the 
internet: job done. 

On a more sinister note, a batch of 
investigations, including a dishwasher, 
immersion water heater and washing 
machine revealed failures to switches, heating 
elements and motors which I would consider 
dangerous. How did I decide this? The 
obvious clues were the scorched, burned and 
melted parts.

I’m interested to know how, in 2017, 
such things happen. Did a designer make 
a mistake during their calculations? Did 
an engineer fail to follow the correct test 
process? Was the test regime itself flawed? 
Did manufacturing assemble the parts 
incorrectly? Did purchasing substitute a part 
number without the correct authority? Were 
the parts substandard counterfeits?

Obviously, I don’t have the time or 
resources to investigate myself. However, I 
do sometimes report such findings and am 
always annoyed at how difficult it is to notify 
the authorities and disappointed by the lack 
of interest I receive. 

I guess all purchasing professionals can 
do is adhere to the design specifications, 
buy from authorized distributors and, if a 
substitute is required, make sure to follow 
a professional change notification process 
appropriately countersigned by all the 
departments involved. 

Keep safe.
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Agreement expands cable 
management solutions
TTI has expanded its offering in North America by signing 
a distribution agreement with wire and cable management 
accessories manufacturer, HellermannTyton.

HellermannTyton vice president sales, North and Central 
America, Dan Martin, commented: “This new partnership 
with TTI enables us to grow our reach into additional 
segments of the industrial market in North America. Both 
companies have a long-standing history of placing the 
customer experience at the forefront of our activities and 
we look forward to continuing on this path together.”
www.ttiinc.com

Acquisition extends sensor choice
Littelfuse has acquired the assets of US Sensor Corporation, 
a manufacturer of thermistors and probe assemblies used in 
demanding temperature sensing applications.

Senior vice president and general manager, electronics business 
unit, Deepak Nayar, said: “US Sensor expands our existing sensor 
portfolio in several key electronics and industrial end markets, 
including home automation, HVAC and appliances. The business 
also has strong design capabilities that complement our growth 
initiatives.”

President of US Sensor, Roger Dankert, added: “This is an 
exciting phase for us. We share the same views on customer focus 
and innovation and will benefit from Littelfuse’s global presence 
and scale.”
Littelfuse.com
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Micro connectors target 
industrial motors
TE Connectivity’s latest micro motor connectors for 
harsh industrial applications are now available in Europe 
from TTI. Backed by TE’s expertise in industrial motor 
connectivity, the micro motor connection solutions are 
described as compact and reliable. The range now includes 
a nine-position encoder connector and a 4+2 power and 
brake connector. 

TE’s power and brake connector for servo motor 
interface boasts a temperature rating of 125°C, with an 
IP67 rating for harsh industrial environments. Combining 
power and brake into a single connector can help lower 
applied cost, as well as saving space. Designed for easy 
installation in the field, this plastic connector also features 
a box design for vibration resistance. 
www.te.com

Connectors promise cost-effective 
sealed performance
Mouser Electronics is now stocking the ValuSeal wire-to-wire 
connector system from Molex. ValuSeal connectors are designed 
to provide cost-effective sealed performance within a one-piece 
housing design. The IP65-rated wire-and-ring seal system is 
capable of 11A of power and is ideal for consumer, industrial, non-
automotive transportation, robotics and lighting applications.

With its one-piece housing design, ValuSeal is said to simplify the 
assembly process, as well as reducing the number of components 
needed. It protects against harsh and wet environments, including 
dust and low-pressure jets of water, and boasts a positive latch 
feature that ensures secure retention when the receptacle and plug 
are mated.

The connectors also include an integrated wire strain-relief 
within the connector body to prevent over-bending, wire failure 
and leak-paths. 
www.mouser.com
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Enhanced support for satcom RF
AtlanTecRF has appointed Jeff Alderfer Associates as its new sales 
representative for Texas and Oklahoma. It will sell AtlanTecRF’s complete 
range of components and interconnects in addition to its radio frequency 
satcom equipment. This includes everything from battery powered, portable 
and ethernet controlled loop test translators (LTT), to noise and signal 
generators, satellite simulators and noise injection test translators.

Chief executive officer at AtlanTecRF, Geoff Burling, commented: “As we 
ramp up the design and manufacture of new satcom RF testing equipment 
and look to launch new components, we need specialists on the ground to 
support sales growth. With his in-depth expertise, Jeff Alderfer is the ideal 
candidate.” 

Principal at Jeff Alderfer Associates, Jeff Alderfer, added: “We aim to 
provide customers with products and solutions that meet their needs today 
but also help them address the challenges emerging in their industries. 
By representing AtlanTecRF in Texas and Oklahoma we have extended our 
portfolio and can now deliver a comprehensive range of satcom RF testing 
equipment.”
atlantecrf.com

Building on aerospace 
approval
Electronics manufacturing services company, 
Digicom Electronics, has been certified by 
Intertek to AS9100:2016 (RevD) and ISO 
9001:2015. The company, based in Oakland, CA, 
is confident that its quality management systems 
meet aerospace industry standard requirements, 
as defined by AS9100:2016 (RevD).

The standard includes ISO 9001:2015 
quality management system requirements and 
specifies additional aviation, space, and defense 
industry requirements. Digicom’s certification is 
applicable to the manufacture and test of printed 
circuit boards and electro-mechanical assemblies.

Professional services company, NeXsys Group, 
assisted Digicom in achieving the AS9100 and 
ISO certifications. President and chief executive 
officer, Douglas Sutherland, commented: “For an 
EMS company, this certification demonstrates it 
has a design and development process for how to 
build something and a methodology to weed out 
and mitigate potential problems or failures.”

General manager for Digicom Electronics, 
Mo Ohady, added: “AS9100:2016 (RevD) is 
a new certification and we are excited to be 
one of the first to achieve it. The Society of 
Aerospace Engineers (SAE) maintains a database 
of companies with AS9100:2016 (RevD) 
certification, and we are one of a small group of 
EMS companies listed.”
www.digicom.org

Distributor extends hi-rel line-up
Future Electronics has extended its worldwide distribution agreement 
with TE Connectivity to include TE’s portfolio of high-reliability Deutsch 
connectors.

Developed for their durability and resistance to the effects of extreme 
weather, contamination and moisture, Deutsch products are commonly used 
in off-highway vehicles such as mining excavators and tractors. 

The various Deutsch connector families will be supported by Future 
Electronics’ passive, interconnect and electro-mechanical division and by 
local field applications engineers who specialize in PIE technology. 

EMEA supplier development director, Future Electronics, Jill Thomas, 
said: “The addition of TE’s Deutsch range adds highly reliable industrial 
connectors to the Future Electronics portfolio. This is great news for 
industrial customers, who can source more of their bill-of-materials from a 
distributor that offers world-class service, support and logistics.” 
www.futureelectronics.com

Government partnership backs 
expansion
Digi-Key Electronics has announced plans to create over 1,000 jobs and 
to build a 1,000,000ft² expansion in its efforts to continue serving its 
customers globally. The new facility will be located adjacent to its current 
headquarters in Thief River Falls.

Huge cost and competitive hurdles needed to be overcome compared to 
other location options, explained Digi-Key’s president and chief operating 
officer, Dave Doherty. Fortunately, the State of Minnesota and local Thief 
River Falls and Pennington County leaders acted to support the growth, 
working to pass an important legislative solution to help Digi-Key.

Mayor of Thief River Falls, Brian Holmer, stated: “Our community worked 
hard to ensure Digi-Key’s project will be located here because as Digi-Key 
expands its global reach, it creates good jobs in Greater Minnesota.”
www.digikey.com

More news available online at www.offboard-sourcing.com
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Plug in 
to space 
savings

W ith the growth 
of electronics 
and electrical 
applications using 

DIN rail mounting systems, the 
need for inventive interconnection 
solutions is greater than ever. 
As such, interconnection and 
enclosures specialist, CamdenBoss, 
has launched a new range of 
rising clamp DIN rail mounting 
terminal blocks designed to 
provide quick and effective 
pluggable connections into DIN rail 
enclosures, while also saving PCB 
real estate inside the enclosure.

Traditionally, connections to units 
mounted on a DIN rail would 
be made using PCB mounted 
terminal blocks or by DIN rail 
mounted terminations. In systems 
where connections are made 
to DIN rail systems that require 
periodic disconnection, such as 
for replacement, maintenance 
or updating purposes, this has 
previously required PCB or chassis 
mounted pluggable terminal blocks 
to be housed within the DIN rail 
enclosure, eating into precious 
space and PCB real estate.

Flexible installation
The advantage of using DIN rail 
mounting terminal blocks is that 
customers can make connections 
independently of the various DIN 
rail units within a given system. 
As well as giving installers the 
flexibility to place the DIN rail 
terminal blocks anywhere on the 
rail, CamdenBoss’s new range 
also possesses another distinctive 
feature: the ability to unclip 
and reverse the orientation of 
the terminal block if necessary. 
This means that the installation 

can be rearranged for easier 
access once complete.This can be 
particularly advantageous during 
field installations and ensures that 
easy access is retained, even in the 
most cramped applications, or if 
units are added later.

Fitting terminal blocks to 
the DIN rail is designed to be 
straightforward: two mounting 
adaptors are clipped into place 
where required and the terminal 
block clips onto these with a 
positive click. Reversing the 
terminal block is said to be equally 
simple: by applying pressure to the 
two clips, the terminal block can 
be removed by sliding upwards.

The CamdenBoss CTBPD96 range of 
DIN rail mounting terminal blocks 
is available in 5.0 and 5.08mm 
pitch versions, in both flanged 
and non-flanged options from six 
to 24-poles. Both vertically and 
horizontally-oriented versions are 
available and the DIN rail mount 
is compatible with both 35mm top 
hat and 32mm G-rail as standard.

Applications include lighting 
controllers, building management 
systems, energy management, 
power supplies, heating and air 
conditioning controllers, civil and 
industrial electrical installations 
and telecommunications.

To complete the picture, 
CamdenBoss also offers a range of 
associated ancillary components 
for DIN rail applications including 
pluggable terminal blocks to match 
the DIN rail mounted connectors 
and a range of DIN rail mounted 
enclosures.
www.camdenboss.com

DIN rail mounting terminal 
blocks from CamdenBoss 
are designed to simplify 
installation and save 
valuable PCB real estate 
inside the enclosure
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DIN rail mounting 
terminal blocks 
from Camdenboss 
save precious 
enclosure space “

“

CamdenBoss’s new range 
also possesses another 
distinctive feature: the 
ability to unclip and reverse 
the orientation of the 
terminal block if necessary
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Wise up 
to smart 
factory 
changes

T he classic industrial connector is in the 
process of evolving into an Industry 4.0 
component. Driven by the growth of the smart 
factory, dramatic changes are underway, 

resulting in the modularisation of machines and 
plants. Connector manufacturers are responding with 
new features and consequently modular connectors 
are becoming the backbone of the smart factory.

Most of these changes have been brought about by 
the increasing demand for modularisation. Unlike 
installation technology, which is driven by machinery 
manufacturers, modularisation is a user-initiated 
change brought about by the need for flexibility. 
Specifically, plant operators want to configure their 
plant in the simplest way. Instead of relying on 
an automation expert or a maintenance engineer, 
the operator wants a simple ‘plug and produce’ 
system. This in turn has a fundamental impact on 
the connector, since it becomes an integral part of a 
smart infrastructure.

Industrial evolution
Between 1950 and 1980, centralisation was a key 
driver. The introduction of electric drives in machinery 
made it necessary to supply equipment with power 
as well as control. These control and power supply 
functions were combined in a central switch cabinet, 
which was later used for the programmable logic 
controller. Industrial connectors made it possible to 
separate the switch cabinet and the mechanical areas 
of the machine, which offered significant benefits 
including rapid installation and reduced errors 
compared to hard wiring.

From around 1980 to 2010 factories moved through 
a process of decentralisation. The introduction of 
fieldbus systems meant it was no longer necessary 
to connect all signals directly to the switch cabinet. 
Sensor data could be collected remotely and actuators 

could also be switched on remotely. This resulted in a 
decentralised configuration which was characterised 
not only by IP67 devices on one side, but also by 
decentralised, smaller switch cabinets on the other. 
The Han-Modular connector family, which was 
invented to transfer data, power and signals to these 
distributed switch cabinets, does so in a pluggable 
manner, leading to some key benefits: simple 
installation and extended machine lifecycles.

Smart transformation
Looking to the future, it’s clear that smart factories 
will be much more capable of transformation than 
today’s factories thanks to modularisation. Modular 
connectivity with standardised interfaces is essential 
and modules require full data, power and signal 
capabilities.

Naturally, when a connector is no longer part of 
the installation, but becomes the standardised 
infrastructure interface, the demands on that 
connector are magnified. In a smart factory there is 
no traditional commissioning process that ends with 
a standard system configuration. In principle, a smart 
factory is either continuously commissioned over and 
over, or reconfigured, even during operation. The new 
configuration should be produced easily and securely 
and must be supported by integrated management. 

Since the addition and replacement of a module 
always implies the insertion of a connector, 
connectors are taking on a new central position. 
The Han-Modular connector system, for example, is 
endowed with features for docking and undocking, 
functionality for high-uptime, active locking, 
visualisation and communication. These features 
support the inevitable development of the connector 
from a passive installation device into a smart 
infrastructure component.
www.harting.co.uk

Modular 
connectors are the 
backbone of the 
smart factory

1 
The Han-Modular 
connector system 
is supplied 
with full data, 
power and signal 
capabilities

Driven by the growth in 
smart factories, where 
modular machinery is the 
norm, Harting’s Brian 
Coyle suggests that the 
industrial connector is 
undergoing a fundamental 
transformation
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Well-
connected 
buyers have 
more choice

I n conjunction with the internet of things, smart 
manufacturing, also known as Industry 4.0, is 
a major driver for technological development. 
Just like the internet of things, it is based on 

connectivity, which relies on connectors, although the 
products required here must be sufficiently robust for 
industrial use. In this way, Industry 4.0 is not just a 
driver for growth, but also for technological progress, 
delivering a multitude of innovations that also benefit 
other sectors.

Robust advances
Almost all applications in machinery, manufacturing 
and automation are subject to extreme conditions 
such as damp, dust, oil, chemicals, high temperatures 
and vibration. Plant safety is also crucial. Many 
manufacturers have responded to these demands 
by developing connectors that conform to various 
standards and offer IP67 or IP68 protection. This is 
particularly true for M8 and M12 connector types 
frequently used in industrial applications, as well as 
modular jacks and USB.

Molex offers an extensive portfolio of robust 
solutions, including its sealed connectors series, 
which comprises standard and custom sealed 
connectors of different protection classes. Note that 
the protection class applies only to the connected 
condition; as soon as the connection is open, 
protection is generally no longer assured.

In addition to safety and environmental 
considerations, flexibility and compact design are 
also drivers in this sector. For example, in-cabinet 
automation components mostly feature connectors 
for single-wire connection because they enable 
flexible connection of sensors, actuators and the 
power supply. Likewise, in power electronics, 
developers are turning to circuit board connectors in 
place of clamped solutions because they permit more 

compact and flexible equipment designs, as well as 
delivering high current carrying capacity. 

Industrial standard connectors such as RJ45 and round 
plug connectors are also becoming more widespread 
for data connections, because field bus systems are 
increasingly being replaced by Industrial Ethernet. 
Fibre-optic connectors allow fast, interference-free 
transfer of large data volumes. 

Driving automotive
Another sector driven by safety and the quest for 
increasingly robust connections is automotive. 
Other core requirements in this sector are space and 
weight saving, with some manufacturers already 
offering systems with more than 300 contacts. High-
performance alloys such as CuNiSi also improve 
current carrying capacity, facilitating smaller 
solutions, while materials like aluminium and copper 
alloys save on weight. 

As an example, JAE has developed the MX19 series 
specially for the automotive sector. These small 
wire-to-wire connectors are certified as waterproof 
to JIS D0203 S1 and can withstand temperatures 
between -40 and 105°C, as well as the typical vibration 
that occurs in vehicles. Thanks to its grommet with 
backward sealing, the MX19 series is designed to 
optimise harness assembly layout, with terminals 
fitting better in the enclosure. The seal protects 
against damage, cable flapping and water incursion, 
while the terminals feature a double-plate spring 
mechanism with a long carrier length for low 
insertion forces and pressure dispersion. 

Manufacturing for e-mobility
Sticking with the transport theme, e-mobility has 
prompted many new developments. Hybrid and 
electric vehicles have introduced new voltage and 
current classes with significantly higher temperatures 

Technical support 
at Rutronik, 
Ronny Gölz

1
JAE developed 
the MX19 series 
specially for the 
automotive sector

2
Molex Micro USB 
is waterproof

Selecting the right connector 
depends on thoroughly 
understanding the end-use 
application. Here, members 
of Rutronik’s technical 
support team, Ronny Gölz, 
and Albert Culetto, provide 
an overview of current 
connector developments
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and vibration levels. Electric powered vehicles are particularly at 
risk from environmental influences such as water, dust, dirt, oil, 
chemicals or electromagnetic fields and consequently, demands on 
the design, base materials and contact surfaces of any connectors 
are more stringent. No standard has yet become established and 
OEMs are mainly applying custom solutions. 

When it comes to the charger unit, however, things are different. 
OEMs have established various standards: type one, mainly in 
America and Japan, type two in Europe and GB/T in China.

Specifically, Amphenol has developed its PowerLok high-voltage, 
high-current connection system to meet the requirements of 
chargers and cable assembly for hybrid and electric vehicles. Based 
on radial socket contact technology, it is designed to ensure less 
voltage drop and temperature rise, enlarging the surface area thanks 
to its radial design. PowerLok connectors are rated for 750A and 
1,000V and feature high voltage interlock current protection. 

This automatic interlock ensures terminals are optimally positioned 
and provides sufficient holding force even for rough environments. Its 
various groove options help eliminate the risk of faulty connection 
and it makes the typical clicking noise popular in the automotive 
industry. Not only that, this simple connection is said to guarantee 
maximum protection for the user because if the lock is opened, the 
high currents are immediately cut. 

Continuing the high-current theme, Amphenol also offers a connector 
series for energy storage devices, specially designed for high-current 
connections in the battery module and in the battery management 
system itself. The Radlok family includes a series of plug designs that 
can be used both inside the battery, as a cell-to-cell connection, and 
externally, as a battery-to-battery or array-to-power store connection. 
It boasts low insertion and removal forces and a high number of 
plugging cycles thanks to its integrated locking and unlocking 
mechanism. Maximum current capacity is 750A, with maximum DC 
voltage of 1,000V and a temperature range from -40 to 125°C.

On track for rail developments
In the rail sector, demand for connectors is rising due to the 
increased deployment of Ethernet networks for applications such 
as cameras and displays, and due to the trend toward modular train 
design. Subsystems must be easily connected to route power, data 
and signals through all the on-board units.

For outdoor use, connectors not only have to withstand vibration 
and shock impact, but also all kinds of weather conditions. These 
applications therefore demand IP68 or IP69K protection and 
mechanical interlocks. In the train’s interior, lesser protection is 

sufficient, though 
electromagnetic 
fields play a greater 
role, often addressed 
using shielded 
connectors. In 
addition to this, all 
connectors must 
conform to railway 
standards, which 
differ from country 
to country. They 
normally include 
high resistance 
to hydraulic fluid, 
aggressive cleaning 
agents and similar 
substances.

Lighting the way
Connector requirements for LED lighting can be difficult to specify  
as they vary according to location and application. In general, the 
more robust the solution, the broader its application. The SSL-1  
series from Amphenol, for example, features shock and vibration 
proofing to EN 61373 and is suitable for indoor and outdoor 
LED applications, as well as for the transportation market. The 
series comprises board-to-board, wire-to-board and wire-to-wire 
connectors, eliminating soldering and thereby delivering shorter 
surface mount production times and reduced costs. It is also said  
to take up less space on the PCB, making more room for greater  
LED density. 

Medical advances
Medical connector technology must first and foremost conform to 
industry standards and licensing requirements governing shielding, 
leak-tightness, autoclavability and touch protection. Other frequent 
stipulations include high contact security and large numbers of 
plugging cycles, as well as protection against disinfectants and 
aggressive cleaning solutions. 

Connection systems that meet these high demands usually entail 
complex production processes. Moreover, their development costs 
are often not yet amortised through mass production. That can 
make them relatively expensive, so they are not suitable for cost-
sensitive applications, or where the protection offered is not actually 
necessary. 
www.rutronik.com
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Ready to be 
replaced?

L ooking at the factors driving demand for 
electronic components in the future it’s clear 
that automation has a key role to play. Of 
course, robots in manufacturing are nothing 

new. Nor are robots in service industries, such as ATM 
machines that do the work of bank tellers, or kiosks 
that do the work of airline ticket counter staff. What 
is now in discussion is the accelerated deployment of 
automation that displaces human workers in all kinds 
of people-intensive, service oriented businesses.

Self-drive vehicles
Self-driving cars, for example, are popular, with big 
auto companies already firmly committed to the 
concept. App-based companies, like Uber and Lyft, 
also see the technology as a way to change their 
business model, removing the half million-plus people 
who currently drive for them. 

Autonomous flying cars are also racing to market. 
Right now, a trial is running in Dubai of an autonomous 
flying taxi service using vehicles manufactured by a 
Chinese company. Both forms of vehicle, however, 
need to accumulate enough safety data to re-write 
the rules, regulations, standards and laws that are 
necessary to integrate these people-moving-robots 
into the public space. Today, only California, Michigan 
and Florida have proposals in motion to legalize the 
use of fully driverless vehicles for passenger transport.

Increased unemployment
Alongside cars, there is also an effort to bring 
autonomous trucks to our roads, so chances are 
we’ll also have self-driving long-haul and delivery 
trucks at some point. Crucially, the unemployment 
ramifications of self-driving vehicles are staggering. 
For example, there are more than 3.5 million people 
in the US who drive a truck of some sort for a living, 
according to the American Trucker Association. There 
is also an infrastructure of businesses to support 
that industry such as truck stops, which employ 
an estimated additional 5.2 million people. Beyond 
truckers, there are millions of people driving vehicles 
such as shuttle buses and ambulances, each with 
infrastructure businesses behind them, all of whom 
face the same future.

The auto insurance business is another area that 
could be affected. One of the core promises of self-
driving vehicles is that they are inherently safer than 
human driven vehicles. They are immune to the four 
major causes of accidents – distraction, drowsiness, 
drunkenness and driver error, in which case insurance 
may no longer be required. Even if there remains 
some need for it, the cost is certain to be a fraction of 
what it is today. In the US, this will be very disruptive 
for the $150 billion plus insurance industry.

“ “Beyond truckers, there are 
millions of people driving 
vehicles such as shuttle buses 
and ambulances, each with 
infrastructure businesses behind 
them, all of whom face the same 
future

Robots in manufacturing 
are nothing new, but are 
we ready for the tsunami 
of automation set to replace 
humans in all kinds of 
service oriented businesses, 
asks senior vice president, 
TTI Americas,  
Michael Knight?
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Lifelike robots
In addition to robots with wheels and wings, robots with legs and 
arms are also in development. Lifelike robots have captured our 
collective imagination and tapped into a deep societal desire. 
Google for one has been investing heavily in companies that are 
developing self-learning and self-replicating robots for use in 
manufacturing, and in companies that build robots that lift, walk, 
run and even jump like humans. In Japan, there are many examples 
of companies investing in humanoid robots that are designed to 
take care of an aging population.

That’s because robots that look like, and move like, humans are 
intended to do one thing - take on the work that historically only 
human beings, with their wide range-of-motion and manually 
dexterous hands, could do. The early versions of these ‘helpers’ are 
already among us, vacuuming floors and cutting grass, but it won’t 
be long before human-shaped machines will be among us as well. 

Advances in ultra-low power, superfast semiconductors, light 
weight, high-energy density batteries, haptic sensors, skin-like 
materials, and artificial intelligence will evolve these machines  
to the point where we refer to them as ‘creatures.’ In fact, 
discussions about robots’ rights have already begun, as have 
discussions about what happens to our culture and economy if  
tens of millions of us lose our jobs to robots in a relatively  
brief time.

Speed of change
In prior industrialization cycles, we’ve had time to redeploy 
people into the new jobs needed to build, maintain and operate 

automation technology. This time, however, the time-span will be 
compressed by rapid development and the related job creation is 
likely to be smaller, as much of the technology is designed to be 
self-maintaining, and even self-replicating. The threat to widespread 
employment is therefore greater and more pervasive than in past 
cycles.

In the end, a couple of things are likely to slow down this big wave 
that is building. One, is the simple fact that innovative technologies 
historically mainstream at a slower rate than any of those 
involved in their development, or those who will benefit from their 
capabilities, expect. 

Another source of drag is the fact companies invest in automation 
to improve their productivity, and in so doing eliminate jobs for 
people. Those jobs are the source of money which people spend on 
the products and services that these companies produce. If workers 
aren’t reemployed those companies are killing off some portion of 
their customer base. As that realization sets in, it will take a little 
energy out of the wave.

For those in the electronic component supply chain, however, 
this future is full of new customers and business expansion. It’s 
important to be aware of it and be prepared to service it in new 
ways, as it will emerge in non-traditional places, and may not come 
to market in traditional ways. Furthermore, as citizens of the world, 
we need to be aware of the tech-based things coming, thinking 
about them and their societal ramifications, if we hope to surf this 
new wave of automation instead of being drowned by it.
www.ttiinc.com



Smart 
buyers put 
enclosures 
first

E very printed circuit board needs an enclosure. 
Even those left open to the world require some 
form of mounting solution. Inevitably, much of 
the enclosures debate focuses on housing 

design and technology, which means it’s all too easy to 
forget the purchasing challenges that are also involved 
and how much they can affect the final outcome.

Congratulations are in order then if you’ve prioritized 
‘source enclosure’ at the beginning of your project. 
So many engineers put the PCB first, and it’s an 
understandable mistake, because circuitry is the 
beating heart of a product.

Prioritize enclosures
As vice president of marketing at OKW Enclosures, 
Robert Cox, explained, however, it’s important to think 
‘enclosure first’ because this can have a significant 
impact on component layout. That means addressing 
some vital purchasing decisions early on.

Buyers first need to establish whether the enclosure 
will be manufactured in-house. “This will be an option 
for big OEM manufacturers who occupy prominent 
positions in their chosen markets,” Robert explained.

“But just because you can, should you? Bringing 
in an enclosures specialist doesn’t just reduce the 
headaches involved with creating a case from scratch. 
It also opens up a whole new world of thinking. A 
good enclosures partner will offer refreshing ideas 
and leading-edge innovation that can solve problems 
you may not have discovered until much later in the 
project.”

Besides, although some engineering companies will 
be happy to fold and machine their own sheet metal 

cases, molding a plastic enclosure involves significant 
upfront tooling costs. As for diecasting aluminum, 
that’s a much larger undertaking and not everyone 
has their own on-site foundry.

Customizing options
As Robert explained, taking the other route — 
purchasing a standard enclosure customized to 
individual specifications — is for most small to 
medium enterprise OEM electronics companies the 
smartest decision.

With this goal in mind, OKW manufactures a variety 
of plastic enclosures for handheld, desktop and wall 
mounted applications, as well as metal cases under 
its Metcase brand, for rack mounted electronics and 
desktop instrumentation. OKW is also the North 

Circuitry is the heart of 
a product, but housing 
has a major impact 
on component layout. 
Smart buyers don’t 
leave enclosures ‘til 
last, says vice president 
of marketing, OKW 
Enclosures, Robert Cox
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American partner of Rolec Enclosures, 
which manufactures heavy duty industrial 
electronic enclosures from diecast 
aluminum, stainless steel, GRP, Luran and 
ABS.

Both OKW and Rolec offer a range of 
customizing services, which means 
that they can each provide a complete 
enclosures service, from start to finish.

This is important since it fulfils another 
key purchasing criterion: smart buyers 
always choose a single-source supplier. 
They know there’s no point in stringing 
together a chain of small suppliers, each 
of whom tackles their part of the project 
piecemeal.

Supply chain solutions
After all, is it really cost-effective to 
employ one supplier to mold the enclosure, 
another to machine it and others to add 
various finishes? Each supplier takes time 
to add their particular chunk of value 
before passing the enclosure on down 
the chain, which means time and money 
can be wasted while enclosures are 
transported from sub-contractor to sub-
contractor. Meanwhile, your accounts team 
will be left trying to sort out all the extra 
paperwork involved.

“

“

There’s no point 
in stringing 
together a 
chain of small 
suppliers, each 
of whom tackles 
their part of the 
project 
piecemeal
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Bear in mind also that any 
one of these individual 
suppliers in the chain can 
potentially mess up. They 
could damage a batch of 
half-finished enclosures, 
rendering them useless. 
Buyers would then end 
up back at square one, 
with nothing but damaged 
enclosures and a fistful of 
invoices from the start of 
the chain, from suppliers 
who got their part of the 
process right.

Robert Cox explained: “It’s 
so much easier to use 
one specialist supplier 
who can provide all the 
machining, finishing, 
special materials, 
electromagnetic or radio 
frequency interference 
shielding and so on. That 
company is then solely accountable for delivering 
your customized enclosures perfectly finished.

“You need to be sure they can also source 
components, such as cable glands and interfaces, 
and provide more sophisticated elements such as 
membrane keypads. Will they carry out installation 
and assembly? Can you simply send them your PCBs 
and outsource the entire manufacturing process to 
them?”

Outsourcing manufacture
Completely outsourcing manufacturing can be 
advantageous if the product in question is non-core. 
It can also be tempting from a cost reduction point 
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of view, particularly when considering offshore 
production in the Far East, or other low-cost 
manufacturing centers.

Unfortunately, this can be a double-edged sword. 
Using suppliers from emerging economies raises 
questions about quality, consistency and ability to 
meet delivery deadlines. There’s also the issue of 
intellectual property, since some jurisdictions can 
play fast and loose with IP, or be selective about how 
they enforce the rules.

Either way, products can end up being copied. 
Litigation is the only solution, which can be difficult 
and expensive, especially when international borders 

are involved.

In reality, venturing to the other 
side of the world, either for 
enclosure supply or full assembly, 
makes sense only for volumes of at 
least 1,000 units. Even then, buyers 
need to be sure to use a supplier 
with a long and exemplary track 
record. For small and medium sized 
manufacturers, it often pays to stick 
with a trusted supplier closer to 
home.

Whoever is chosen, buyers also  
need to ensure that any packaging  
is up to scratch, and that the 
supplier in question can deliver 
enclosures without damaging their 
cardboard cocoons. Enclosures need 
to be packaged individually and 
each box should to arrive in pristine 
condition, ensuring packaging 
can be reused to ship out finished 
products with the addition of 
company branding.
www.okwenclosures.com
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Creative 
sourcing 
keeps rail 
projects on 
track

O ne of the main difficulties in the rail 
industry is that component procurement 
typically centres on upgrades to existing 
systems, rather than new projects. The 

reason for this is simple: although the rail industry 
is keen to use the latest electronics to enhance 
passenger safety, comfort and convenience, it also 
has rolling stock with extremely long operational 
lifetimes. This longevity, combined with the heavy 
penalties imposed on rail operators for train 
breakdowns, places upgrades and refurbishments at 
the centre of the industry’s procurement initiatives.

Ingenious solutions
The replacement of obsolete components with 
modern alternatives often demands an element 
of creativity within the procurement process. For 
example, one buyer first approached Charcroft when 
he was unable to find a drop-in replacement for 
some legacy circuit breakers that had non-standard 
fixings. The only option appeared to be significant 
and costly alterations to the metalwork of the 
distribution panels to accommodate the fixings of the 

replacement breakers.

Close liaison between 
Charcroft’s franchised circuit-
breaker manufacturer, 
Sensata, and a third-party 
fixings company, enabled 
Jeff to source adaptor 
plates for the new 
breakers. This allowed 
the new breaker to be 
fitted directly into the 
existing footprint of 
the legacy component 

and eliminated the need to 
re-configure the metalwork of the panel.

Customisation is key
Flexible thinking was also the answer when 
refurbishing a heating, ventilation and air 
conditioning system on a legacy carriage. The 
customer’s buyer had spent considerable time 
searching for spares inventory, only to find that the 
manufacturer had withdrawn the thermostats some 
years earlier. Working with the buyer, Jeff engineered 
a Klixon thermostat to provide the same electrical, 
mechanical and thermal parameters as the legacy 
unit and ensure that it would be available on a short 
lead-time.

Getting tough
The demanding operating environment is another 
challenge faced daily by buyers in the rail industry. 
One of Chris’s customers, for example, had an issue 
with an open-frame DC/DC converter that was failing 
in service.

Chris suggested a more rugged supply from MTM 
Power, with vacuum encapsulation for protection 
against the extreme environment. Customisation  
was used to add fixings which ensured that the 
standard 30W supply was a drop-in replacement for 
the legacy unit. These modifications also meant that 
the unit could quickly be swapped-out during the 
trains’ regular service windows, without the need  
to pull vehicles from service. The fact that the 
converter was supplied with a low minimum order 
quantity also eased another common issue for  
rail-industry buyers.

Working on these, and many other rail-based projects, 
has shown that customisation, low minimum order 
quantities and ensuring that components are rugged 
enough to provide a long operational life, are keys to 
success in rail procurement. 
www.charcroft.com

1
E-mech specialist, 
Charcroft,  
Jeff Gurr

2
Power specialist, 
Charcroft,  
Chris Leek

Long operational lifetimes 
and extreme environments 
mean procurement in the 
rail industry can be tricky. 
Charcroft’s Jeff Gurr and 
Chris Leek highlight some 
of the intriguing challenges 
they have faced
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Purchasing 
thoughts 
on portable 
power

W hereas the choice of battery holder 
is often cost-driven for consumer 
electronics, industrial equipment 
requires greater forethought to specify 

the ideal solution based on the requirements of the 
operating environment. This can vary significantly, 
depending on whether the application is stationary or 
portable. 

For example, a data logger located on an 18-wheel 
tractor trailer must offer protection against the 
battery becoming dislodged due to continuous shock 
and vibration. Extremely corrosive environments also 
challenge product reliability. The battery, as well 
as the entire electronic assembly, would therefore 
need to be shielded from corrosive gases and road 
salt. Overall, the ideal power supply solution must 
feature a low failure rate, as measured in mean 
times between failures. This metric helps govern 
the frequency of required system maintenance and 
inspections.

Corrosive environments
Despite being stationary, some products may still 
require a rugged solution. Mine safety equipment 
utilizes stationary gas detectors strategically 
placed at the lowest point of the mine to monitor 
the presence of potentially deadly gases. These 
devices must withstand extreme humidity and 
corrosive gases, as per ASTM B117. These salt spray 
tests reproduce a corrosive attack on platings and 
assemblies in order to evaluate the protective finish.

Battery-powered devices are also utilized throughout 
the petroleum industry to remotely monitor pumps 
and pipelines. Equipment used here must withstand 
extreme temperatures, as well as salt spray and 
contact wear tests. To ensure this, manufacturers 

simulate fretting, where repeated surface motion 
under load can cause mechanical wear and material 
transfer to contact surfaces. 

Putting safety first
Similar effects can be experienced in portable medical 
devices such as glucose meters, thermometers, 
or wearable drug delivery systems. These devices 
must be designed according to FDA-21 regulations, 
taking into account human factors such as age and 
functional capabilities that could impact the safety 
and efficacy of the device. 

Portable medical devices must therefore be highly 
durable, meet rigorous requirements for MTBF, drop 
testing, salt spray, thermal and contact wear testing. 
Certain medical devices also need to undergo routine 
sterilization, preferably without having to remove 
either the battery or battery holder. All sterilization 
processes involve extreme environments, including: 
autoclave steam sterilization at 1 to 3.5 atmospheres 
and 120 to 150°F temperatures; chemical sterilization 
procedures involving corrosive compounds; and 
radioactive sterilization using gamma rays or 
electronic beams.

With these factors in mind, due diligence is required 
when designing a battery-operated power supply 
for use in extreme environments. Engineers and 
procurement professionals must work together to 
ensure that the device meets and exceeds customer 
expectations and delivers rugged and reliable 
performance that increases product operational life 
to maximize the total return on investment. Paying a 
few cents more to develop a ruggedized product also 
helps avoid product failure that can ultimately prove 
costly to your company’s reputation and bottom line.
www.memoryprotectiondevices.com
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Challenging environments 
require a rugged battery 
holder solution, 
particularly in portable 
applications where 
shock and vibration 
prevail. President of 
Memory Protection 
Devices,  
Tom Blaha, 
explains what  
to look out for
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Good choices 
today ensure 
smooth 
operation 
tomorrow

S electing and specifying power supplies is 
a task that must be approached with great 
care. There are many factors to consider, 
such as the application, the environment in 

which the system and power supply will operate and, 
of course, the electrical and technical parameters that 
the power supply must achieve. 

Any decision is further complicated by the sheer 
variation of power supplies available ranging in 
package type from wall plug adaptors for mobile 
phones and external power supplies typically used 
in laptops, though to open frame, enclosed and 
encapsulated options. There are also fan-cooled, fan-
less and conduction cooled power supplies. With such 
choice it can be difficult to select the best supply 
for the application in question. Two of the most 
crucial factors governing any choice are the end user 
application and the operating environment. 

What is the application?
Power supplies are used in many different market 
segments including communications, computing, 
industrial, medical, lighting and defence and 
aerospace. The end-use application of the system will 
have a major bearing on the power supply, as each 
industry will have specific regulations and standards 

to which any buyer must adhere. Identifying the 
correct product type to meet any relevant safety and 
electromagnetic compatibility standards can greatly 
simplify the selection. 

Of course, different market sectors will stipulate 
different standards. Information technology 
equipment should meet IEC60950 second edition, 
while medical equipment must adhere to IEC60601-
1 third edition and IEC60601-1-2 fourth edition for 
EMC. Defence and aerospace applications need to 
demonstrate MIL461 (D/E/F) for EMC while for  
lighting applications, buyers should address IEC61347 
standard.

There are key differences between each of these 
standards, with various parameters that must be 
met prior to equipment certification. It is therefore 
important to select a power supply that is certified 
and characterised to the industry standards that 
the equipment must ultimately meet. Examples of 
this include the CoolX, Xsolo and UltiMod series 
from Excelsys, which carry IEC60601-1 third and 
fourth edition certification for medical equipment. 
This makes them ideal for use in equipment such 
as imaging, electro-medicine, lasers and clinical 
chemistry. 

The power supply you choose 
today will largely be dictated 
by the way that product will 
be used in the years to come, 
explains director of sales 
and marketing, Excelsys 
Technologies, Dermot Flynn
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1
What is the environment?
The environment in which equipment must operate 
is another important consideration during power 
supply selection. Operating conditions for different 
types of equipment can vary greatly, from home 
environments for laptops and mobile equipment, 
imaging equipment in hospitals, right through to 
harsh environments such as those experienced by 
shipboard electronics and outdoor applications. 

Various factors need to be considered including the 
operating temperature and air flow in the system, as 
well as assessing whether the application is subject 
to dust or water ingress. Bear in mind also whether 
the equipment will be subject to significant shock and 
vibration.

Defining these environmental conditions will dictate the 
type of power supply that will be suitable. For acoustic 
or vibration-sensitive applications such as broadcast 
and scientific equipment, a fan-less power supply is 
preferable. It is therefore important to understand the 
ambient air temperature around the power supply, to 
ensure that it will operate within its specifications.

If a system is destined for use on vehicles or boats, 
it will need to be sufficiently rugged to withstand 

3

“
“

Operating conditions for different 
types of equipment can vary 
greatly, from home environments 
through to harsh environments 

shock and vibration. In these applications selecting a 
power supply that is characterised to MIL-STD 810G is 
prudent. 

There are many factors to consider when identifying 
the right power supply. The chosen product must 
meet any electrical and electronic requirements 
of the system to ensure it operates correctly and, 
of course, the characteristics of the load, controls 
and communications standards will all define the 
electrical specification of the power supply. In 
addition to these factors, however, the environment 
in which the supply will operate, as well as the 
regulations that govern that market segment, must 
be closely followed to simplify system design and 
ensure product compliance.
www.excelsys.com
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Hot tips for 
cool, calm 
sourcing

P rocuring electronic products, materials and 
systems that combat unwanted excess heat 
has experienced an upsurge in recent years. 
The need for increased functionality in a 

single device, as well as the miniaturization of each 
unit, has accelerated the need for innovative thermal 
management technologies. 

Consequently, there are several distinct types of 
thermal management products available. Broadly 
speaking, these can be categorized as air-moving 
products, such as fans and blowers, or natural 
convection products, such as heatsinks and thermal 
extrusions. Other cooling technologies include liquid 
cooling and fluid phase change products, such as 
liquid cold plates, heat pipes, vapor chambers and 
heat exchangers.

Thermal interface materials make up another category 
of cooling products. This can encompass phase 
change materials, thermal gap 
fillers, graphite sheets, electrically 
insulating thermal pads, thermally 
conductive grease and thermally 
conductive PCB hardware. Thermal 
electric modules make up the final 
category, including solid-state 
Peltier heat pumps and assemblies.

When sourcing any of these thermal 
solutions, there are a number of 
issues procurement professionals 
should consider. Availability, 
product shelf life and modified or 
custom products can all introduce 
variables into the purchasing 
process.

Lead time
Although many thermal management solutions utilize 
standard products, modifications, or even outright 
custom solutions, are common. Unfortunately, either 
one can impact product availability. Ensuring a proper 
inventory strategy with supply chain partners is 
therefore critical to reducing potential lead times. 
Another crucial factor is manufacturer location, since 
lead-times can be substantially increased when 
products are manufactured outside of North America. 

Warehousing
Despite the trend toward mini and compact fans 
and blowers, certain applications require large and 
extra-large frame solutions that can range anywhere 
from 200mm to upwards of 1,250mm. Storage 
space may therefore be a concern if your cooling 
application needs larger fans or blowers. Additionally, 
certain thermal interface materials may require a 
temperature and moisture stable environment, so 

With increased functionality 
and further miniaturization 
on the horizon, the need 
for innovative thermal 
management continues 
apace. Sager Electronics’ 
Aldo Guarino highlights the 
issues getting buyers hot and 
bothered in this area
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identifying your manufacturers’ and 
supply chain partners’ warehousing capabilities is 
essential.

Be aware that thermal interface materials such as 
thermal tapes, gap fillers, greases, pastes and  
putty, tend to have a shelf life, typically of around 
one to two years. In the case of thermal tapes, shelf 
life can be impacted by the adhesives used to apply 
these materials. Products such as gap fillers tend to 
come in rolls and sheet form, while thermal pastes 
and putty are typically dispensed products stored 
in cartridges or syringes. These rolled, sheet and 
dispensed products can also be subject to some shelf 
life issues. 

Packaging
Fans, blowers and thermal extrusions can range in 
size and weight dramatically, which means packaging 

can vary widely. Understanding how a product is 
packaged helps determine how the product should be 
shipped. Proper packaging and repackaging efforts by 
suppliers can help ensure the integrity of the product 
during shipping.

Standard packaging quantity and minimum order 
quantity can also impact the purchase of products 
like fans and blowers. Understanding the carton sizes 
and quantities within those packages is a critical 
factor in maintaining the integrity of these products 
during shipping. Identifying the proper SPQs can help 
in selecting appropriate shipping methods as well.

The weight of a product can have a substantial impact 
on the landed cost of heavier air-moving solutions 
such as fans and blowers. With most manufacturers 
of these solutions operating outside North America, 
typically in Asia and Europe, utilizing airfreight can 
shorten lead times by four to five weeks, but can also 
increase the landed cost of the product. 

Not only is product weight a consideration when 
importing, but it should also be considered when 
determining shipping within North America. These 
products are best shipped ground freight when 

shipping larger volumes to ensure the product 
integrity. 

Adding value
In many instances, manufacturers or 

qualified supply chain partners can 
add value to a thermal management 
solution by undertaking secondary 
operations. Adding connectors, 

shortening or replacing wires on fans 
and blowers, die-cutting specific thermal 

interface materials, or cutting thermal extrusions 
to proper lengths, are just a few of the value-

added services that can be offered by partners. 

With customization a common theme in thermal 
management, many products are single sourced, 
however, products like compact fans and blowers, 
board level heat sinks and certain thermal interface 
products can be multi-sourced. With lead times 
historically long on most thermal products, proper 
planning with manufacturers and supply chain 
partners can pay off.

By considering the guidelines listed above, and by 
planning with authorized distributors that specialize 
in thermal management, it is possible to avert 
potential obstacles in the procurement process. Sager 
Electronics and its Sager Power Systems group offer 
solutions from a variety of suppliers such as ebm-
papst, Sanyo Denki, Sunon, NMB, Aavid Thermalloy, 

Wakefield and Laird Technologies. This ensures the 
company can provide a diverse range of air moving 
products and cooling solutions. 

In addition to its off-the-shelf inventory, Sager’s 
power supply and thermal management sales 
engineers can also provide design assistance. Field 
and sales representatives can help buyers navigate 
the challenges presented when sourcing thermal 
management solutions. The company can also work 
with customers through its manufacturers and value-
add Power Solutions Center in Carrollton, Texas to 
address any application requirements that an off-the-
shelf thermal solution can’t solve. With the need for 
thermal management solutions expected to increase 
as technology advances, buyers may well be looking 
for just such support.
www.sager.com
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Harness 
the power 
of assembly 
expertise

C able harnessing can be found everywhere; 
even the humble kettle lead is a cable 
assembly. Used across many industries, 
cable harnessing is particularly useful for 

applications such as audio systems, automobiles and 
robotics where lots of motion and risk is involved.

Although cable harnessing tends to be used as a 
general term for cable organization, it can usually 
be broken down into two categories. A cable harness 
is a group of cables that will be laced together to 
organize and protect wires, cables and connectors, 
while a cable assembly is a cable or wire, terminated 
by connectors at each end.

Finding a manufacturer
To save time, money and, potentially a great deal of 
problems, buyers are advised to undertake research 
before choosing a cable harness manufacturer. Ask 
questions and consider the following aspects of 
production.

When looking at delivery times, consider how 
quickly the products will be required and find out 
what the manufacturer’s on-time delivery record 
is like. Remember also that cable harnesses are 
easy to make, but difficult to make well. While the 
obvious quality standard is ISO, there are many other 
standards to look for. One valuable accreditation 
is SC21, awarded by ADS, the aerospace, defense 
and security organization. This proves high levels 
of on-time delivery, quality and customer-supplier 
relationships, as well as risk management.

Next, assess the available resources and production 
capacity to establish whether the manufacturer 
is limited or flexible in its capabilities. Smaller 
manufacturers will provide a higher level of customer 

service and accommodate involvement in the 
manufacturing process, while larger manufacturers 
may have more resources. Finally, be sure to establish 
what test equipment is available and whether the 
manufacturer can guarantee assembly performance.

Delivering on the detail
Having chosen a manufacturer, there are many other 
factors to consider. Buyers will need to establish 
whether they require connector series or interface types 
as well as any configuration options, such as straight, 
right angle, bulkhead, panel, polarity and keying 
options. Environmental requirements will need to be 
considered, including temperature, altitude, moisture or 
chemical resistance as well as electrical specification, 
budget and lead-time. Other factors to consider 
include the desired flexibility or minimum bend radius, 
the maximum or minimum diameter, and weight.

Once the harness has been designed to meet 
electrical requirements, a drawing is given to the 
engineering team. Lead times to receive the finished 
product can vary from one to eight weeks, with 
Intelliconnect typically providing cable assemblies in 
less than seven days.

During the manufacturing process, cables or wires 
are cut to length and the ends stripped, exposing the 
core. Generally, connectors are crimped or soldered to 
the inner and outer core of the cable. Cables are then 
assembled and fixed together according to the design. 
Any protective outer layer such as armoring or heat-
shrink sleeving is fitted at this point. Testing naturally 
depends on the type of cable harnessing and ranges 
from simple continuity testing, to voltage breakdown 
testing, through to high frequency insertion loss and 
return loss using a network analyzer. 
intelliconnectusa.com

Cable harnessing 
is particularly 
useful for 
applications such 
as automobiles 
and robotics 
where lots of 
motion and risk is 
involved

1 
Intelliconnect can 
provide phase 
matched cable 
assemblies

There are many factors 
to consider when 
sourcing cable harnessing 
services, according to 
Intelliconnect. Not only do 
you need to source the right 
components, the correct 
manufacturer is also crucial
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What’s New

Send stronger signals 
from the factory floor
Belden’s new DataTuff Cat6A Profinet 
cables are designed to support growing 
demand for high-volume data transfer 
from the factory floor. The cables transmit 
data up to 10Gb/s and are designed to 
provide the reliable, ruggedized and 
flexible connections required in industrial 
internet of things environments.

Product manager at Belden, Loredana 
Negriu, commented: “The connectivity 
required by IIoT is driving the trend 
toward more data at lower levels — 
including within individual sensors and 
actuators — as well as the need for an 
easier way to manage critical information. 
With these high-capacity Profinet cables, 
customers have an immediate way to move 
data in large volumes and at high speeds, 
from the factory floor to the rest of the 
operation.”

Depending on requirements, two types 
of cable are available: stationary and 
flexing. Both are designed in UL-style 
with polyvinyl chloride, low-smoke, zero-
halogen and polyurethane jacket materials. 
www.belden.com

Space-saving 
shelves fold down
Hammond Manufacturing now offers 
a range of fold down enclosure shelves 
deigned to save real estate in industrial 
and factory buildings. Available in 
three sizes, FDS series shelves can 
be mounted either to the internal or 
external surface of the door, or to the 
side of a cabinet. The shelves, rated at 
100lbs capacity, lock solidly into the 
horizontal position and fold down out 
of the way when not required. They 
provide a temporary surface for laptops, 
test and measurement or servicing and 
configuration equipment required to 
access equipment mounted inside the 
enclosure.

Three sizes are available as standard: 
12 by 12, 18 by 18 and 24 by 24in. The 
latest additions are manufactured from 
316 grade stainless steel, enabling them 
to be installed in applications where 
corrosion is a potential issue, such as 
when enclosures are located outside. 
They can also be used in production 
environments, such as food preparation 
areas, where equipment is frequently 
hosed down for hygiene reasons. 
www.hammondmfg.com

Modular supplies 
feature PMBus 
communication
TDK has introduced a standby/signal 
option with a PMBus communications 
interface for its QM series of 700 
to 1,500W modular AC/DC power 
supplies. Power management bus 
is an open standard digital power 
management protocol, allowing 
communication between devices. 
Thanks to TDK’s latest development, 
the PMBus interface can be used 
to improve system-level power 
management in medical equipment, 
test and measurement, broadcast, 
communications and renewable energy 
applications.

The PMBus can be used to inhibit 
or enable all QM output voltages 
with a single command, monitor the 
inlet temperature, review fan speed 
and status, monitor run-time and 
determine manufacturing related data. 
Up to eight units can be connected to a 
single PMBus controller. 
www.uk.tdk-lambda.com
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ORDER CONFIDENCEWITH Call (800) 346–6873 or visit mouser.com

Janet worries about counterfeit products entering her company’s supply
chain. That’s why she orders from Mouser, the semiconductor and electronic 
component selection leader with the top brands engineers know and trust. 
All available in prototype to production quantities and ready to ship same day.

Making Janet a real rock star at work.
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