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If you’ve ever traveled to Flor-
ida’s beautiful west coast, it 
would be no surprise that it is 

home to Pacer Group, a major supplier 
to the marine electrical industry. Pacer 
is uniquely positioned having integrat-
ed three major industrial components 
into their business. At the heart is the 
42,000 sq ft marine wire manufactur-
ing facility at their group headquarters 
in Sarasota. Just east of there, in the 
town of Wauchula, Pacer has a similar 
facility where they manufacture electri-
cal panels and wiring harnesses. Pacer 
maintains a 14,000 sq ft state of the art 
marine electrical component distribu-
tion center in Hollywood. 

I recently chatted with John Swait-
owski, President of Pacer Group, about 
the company and their unique position. 

“My father was in the wire and cable 
business up north, and started the busi-
ness in Ft. Lauderdale in 1979,” John 
began. It was a wire distribution busi-
ness at the time, and as John’s father 
quickly grew the business, they began 
to extrude and manufacture their own 
cable. “There was a lot of marine repair 
going on there, and it was a great busi-
ness to be in.”

The business continued to grow over 
the years, even through the tumultuous 
economic cycles that seem to dispro-
portionately affect the marine indus-
try. “The recession of the 1990’s was 
actually beneficial for us because, as a 
smaller manufacturer, we became more 
accessible to the industry than some of 
the large wire manufacturers. The ma-
rine OEM demand was reduced to a 
point where a more agile supplier was 
required,” John explained.  Pacer out-
maneuvered the larger firms, with their 
big overheads, and began to fill what 

would have typically been a distribu-
tion role. 

In 1996, Pacer was approached by 
some of their marine OEM wire cus-
tomers about making assemblies and 
harnesses. “At the same time, we saw 
that our wire volume was somewhat 
jeopardized as some of our other OEM 
customers began outsourcing to assem-
bly contractors.”  There was no guar-
antee that the raw wire business would 
come back to Pacer in this changing en-
vironment, so they decided to venture 
into the harness assembly realm. “We 
have grown substantially, and have cap-
tured a good portion of that market, and 
virtually 100 percent of our customers 
are OEMs,” he advised.

Pacer has added a lot capabilities 
to its arsenal through this growth. “We 
don’t just manufacture wire harnesses; 
we make a lot of electrical panels, and 
we actually outfit the entire electrical 

system of the boat,” John said. This lev-
el of integration means that Pacer has 
positioned itself as a wiring system pro-
duction house for the marine industry. 
“We’re not a job shop. Our capabilities 
include hydragraphics, powder coating, 
painting, and we have all the systems 
to give a pleasing look to an electrical 
panel for a boat.” 

Pacer engineers work directly with 
OEMs, and under recommendations 
published by the American Boat and 
Yacht Counsel, produce the harness 
assembly, battery cable assembly, and 
panel assembly to completely outfit an 
electrical system. “Just imagine a 28 ft. 
Pursuit, and look at all the electrical as-
pects of that boat; our products are in 
the entire electrical system.”

The marine OEM industry is vastly 
different from other industries in terms 
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Few investments beat those 

which enrich us personally 

and professionally. A few 

years ago, WHMA embarked on a jour-

ney to vastly upgrade the offering at 

their annual conferences. WHMA con-

ferences of recent years have been un-

paralleled opportunities to learn, grow, 

share, and discover new approaches to 

many aspects of the wire harness busi-

ness. The WHMA Conference Com-

mittee has chosen excellent motiva-

tional speakers, as well as personal and 

professional enrichment presentations, 

that are still yielding results. I recently 

spoke with Jim Manke, Executive Di-

rector of WHMA.  It’s clear the 2017 

Conference, scheduled for February 27 

- March 2, in San Antonio, Texas, will 

be another stellar event.

One of the departures from tradition 

this year is the location. “We kind of 

got stuck in that Orlando, Vegas, Ari- zona rotation,” Jim said, “so this will 

be a new venue and we’re excited about 

San Antonio and all that it has to offer.” 

The event will be held at the San Anto-

nio Marriott Rivercenter. “You literally 

step outside the hotel, and you are on 

River Walk, with its renowned specialty 

bars, restaurants, and unique shops,” he 

noted.

The next thing the Committee tack-

led was who to have as a guest speak-

er. After reviewing many options, the 

group picked pro football’s legendary 

Joe Theismann. Mr. Theismann is an 

entrepreneur and the former star quar-

terback for the Washington Redskins. 

He has spent the last two decades work-

ing on NFL broadcasts for ESPN and 

the NFL Network. His keynote talk is 

titled, “Game Plan for Success,” and is 

sure to be a hit. “It’s certainly a recog-

nizable name,” Jim explained,” not only 

The 2017 WHMA Conference  
Poised to be Another Winner

Marriott Rivercenter, San Antonio, TX

_____________ Continued on page 19
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By Paul Hogendoorn
 _____________________________

The start of a new year is 
not just a great time to look 
ahead with some clarity to 

the next year and somewhat specula-
tively to the distant future, it is also a 
good time to look back at the past year 
and also further back to our companies’ 
origins. 

Businesses evolve over time because 
they have to - because times change. 
Economic situations change, as does 
the marketplace and the business envi-
ronment. The rate of change has been 
accelerated by technology, and now 
also by the significant political and so-
cietal changes underway as well. These 
changes may cause us to alter our vi-
sions and re-evaluate our values fre-
quently, but what they don’t alter is our 
DNA. Our DNA is what our companies 
were born with, and unless they are sold 
or die, it’s what they take with them into 
the future.  

I was recently asked to describe my 
company’s DNA by a respected col-
league. The company is only 4 years old 
and competing in the new IIoT space, 
so it wasn’t too difficult to talk about its 
vision, the opportunity and value prop-
osition. He then asked me two thought 
provoking questions: why are you, and, 
who are you? And this made me think 
about our DNA, and how we can’t re-
ally describe it, but how it should be 
evident in everything we do (just like it 

is in our real DNA – it dictates how we 
walk, how we talk, how we think, and 
how we grow).

The best way to answer his question 
then, was to describe what I believe 
(and hope!) are four key characteristics 
that are evident in our company every 
day.   

#1. “We give credit and take blame”. 
In many other corporations (both 

large and small), people feel the need 
to take credit and give blame. This hap-
pens when ‘internal competition’ be-
comes the only way that people move 
up in the organization, or when they 
need the need to protect their position 
as they see others seeking to advance 
up the ladder. In our company, credit is 
earned and given, and shared genuinely.    

#2. “A rising tide raises all the ships 
in the harbour”.

What’s your company’s DNA?

______________ Continued on page 6

Paul Hogendoorn
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This is a quote one of my customers 
customer often uses to describe busi-
nesses working together, but it also ap-
plies to our organization, where we aim 
for other people’s success rather than 
our individual success. As we help our 
coworkers get better, our ability to com-
pete with other companies improves 
dramatically. To quote my cofounder 
(Randy Hess, and a pretty good musi-
cian), “I’d rather be the weakest player 
in a rock band than the best player”.  If 
you are the best player in that band, it 
may not be such a great band! 

#3. “Aim for our customer’s suc-
cess first, and they will help us achieve 
ours.”

We ultimately succeed only when 
our customers succeed with our prod-
uct. This phrase places the onus is on 
us to first, choose our customers well; 
second, make sure we deliver a well-
designed and well developed product; 
and third, stay involved and committed 
until they achieve their success. 

#4. “Think. Plan. Do.” (Because tac-
tile outcomes speak for themselves.)

Because we are still a small com-
pany, no one has a role that is limited 
to just “thinking”, or just “planning”, or 
even just “doing”. At this stage in our 
history, we realize that we all must be 
“doing” and everyone has a responsibil-
ity to get tactile things done themselves. 
Thinking is required before planning, 
and planning before doing, but what 
we get done is what we measure. Our 
preferred measurement for progress is 
“outcomes” – the things that we’ve got-
ten done. Tactile outcomes need few 

words because they speak for them-
selves. In our current organization, ev-
eryone “thinks”, everyone “plans”, and 
everyone “does”. As we get bigger and 
more ‘mature’, I hope this characteris-
tic remains true.

A company’s initial DNA comes 
from its founders. As it takes on share-
holders, appoints new leaders and 
grows more key stakeholders, the DNA 
gets altered with each generation, but 
a significant part of it is passed on and 
carried forward. The characteristic a 
company exhibits strongly and consis-
tently is what attracts certain kinds of 
people to apply for its key positions and 
naturally disqualifies others; it attracts 
certain kinds of customers and even 
investors as well. If you consistently 
exhibit and live out your positive DNA 
characteristics, you will likely end up 
with a great group of people and a great 
roster of customers.    

If you want a snapshot to gage what 
your DNA is really like, take a look at 
your people and how they treat each 
other, your customers, and even your 
suppliers. It can be argued that it’s the 
people that make the company, but at 
the same time, it’s the company’s DNA 
that attracts and even shapes its people.

So, here’s a question for you at the 
start of the new year: what is in your 
company DNA, and, what 3 or 4 char-
acteristics make it clearly evident?

Paul Hogendoorn is co-founder of 
FreePoint Technologies. “Measure. 
Analyze. Share.” (Don’t forget to 
share!) He can be reached at paulh@
getfreepoint.com or www.getfreepoint.
com

What’s your company’s DNA?
Continued from page 4  ____________
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By Loren Smith
 _____________________________

“Next year should be a 

bonanza. I think I’ll 

put my decision to 

sell on hold because I should be able 

to get a better price next year.”

I’ve heard this, or something like 

it, many times, and I agree that when 

an entrepreneur decides to delay sell-

ing in the face of an encouraging de-

velopment, such as a new customer 

or significant piece of business, ap-

plying the brakes can seem to make 

plenty of sense. But this change of 

heart is not without risk. Obviously, 

a delay can turn out to be a brilliant 

move or a source of regret.

A cautionary tale

I recently was involved in selling a 

company for a retirement-age entre-

preneur who then decided to put the 

sale process on hold because he felt 

next year’s revenues would be higher, 

increasing the valuation of the com-

pany he had founded many years ago.

Unfortunately, this gentleman suf-

fered a debilitating stroke shortly af-

ter halting the process. Because the 

stroke eliminated his ability to man-

age the operations of his company, 

his wife had to step in and handle his 

affairs. Shortly thereafter, she elected 

to proceed with the sale––as soon as 

possible.

I was able to sell the company for 

her, and the fact that the company 

was on a growth trajectory boosted 

its value. But there was a hitch. Even 

though the owner had a strong man-

agement team, prospective buyers 

could not be sure how much of the 

company’s success was a function of 

effective overall management versus 

the founder’s personality and rela-

tionships. (This relative unknown is 

why, even with companies that do 

have a strong management team, buy-

ers so often insist that an owner stay 

involved for at least a 12-month tran-

sition.)

In this instance, the inability of the 

founder to be involved in the transi-

tion increased risk, and the company 

sold at a discounted price.

Timing the Sale: A Case Study

_____________ Continued on page 10

Loren Smith CEO 
Blue Valley Capital
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Risk on both sides

Every buyer of a company, in every 

industry, is concerned with risk. How 

could anyone not pore over all the 

pros and cons of buying a business 

at a particular price? But the element 

of risk for the seller is not nearly as 

apparent. And yet, prospective sellers 

really need to ask themselves what 

could go wrong? The wild card in our 

cautionary tale was health, but we 

can come up with all sorts of other 

factors undermining the potential 

sale price: the departure of a key 

manager, the loss of a steadfast cus-

tomer or a vital outside resource, an 

unexpected new competitor, even a 

lawsuit.

So what is an owner to do? Quite 

obviously, there is no magic mon-

etary formula for determining the 

ideal time to sell a company. That is 

why I counsel anyone considering a 

delay in selling a company to think 

hard about the risks of waiting and 

the original motivations to sell. Do 

you feel ready to retire? Do you want 

to make a lifestyle change? Do you 

want to continue working but you 

no longer want the stress of owner-

ship? Is it time to pursue a particular 

estate planning strategy? Whatever 

the motivations, a close examination 

of them can often help clear up the 

question of when to sell better than 

an extreme focus on dollar and cents. 

Loren Smith can be reached at 

lms@blvcapital.com or www.blueval-

leycapital.com

Timing the Sale: A Case Study
Continued from page 8  ____________

2017 WHMA Conference will be held at the Marriott River Center, San 
Antonio, Texas Feburary 27 - March 2. Visit www.whma.org for more 
information.
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The Epson LABELWORKS PX LW-PX700 
Thermal Transfer Label Printer 

K-Sun Corp., a leader in professional identifica-
tion and labeling solutions, introduces the Epson 
LABELWORKS PX LW-PX700 industrial label maker 
for creating durable, custom and compliant labels, 
wire markers and more up to 1” wide. Exclusive 
features of the LW-PX700 save time, effort and 
money by creating a lower total cost of owner-
ship:

Auto Tape Rewind reduces lead margins to 4 
mm by retracting material into the cartridge before 
the first label prints, which translates to more cost savings per print and less waste.

The Mixed-Length 
hot key lets users create 
multiple uniform and 
variable-length labels 
on the same strip with 
a half-cut between each 
label for easy removal 
and application, elimi-
nating multiple lead 
margins to significantly 
save tape.

The Pick-and-Print 
function conveniently 
prints, cuts and holds a 
single label until it is re-
moved. The function re-
sumes for the next label 
in the series, saving time 
by eliminating the need 
to continuously type 
and print labels.

The rugged LW-
PX700 label printer, 
engineered to meet 
MIL-STD 810 “drop” test 
specifications for the 
toughest environments, 
can be used to organize 
tool cribs, identify stor-
age bins, label inven-
tory racks, make safety 
labels, mark cables and 
wires, tag assets and 
create nine resident bar-
codes or 15 using Label 
Editor Professional soft-
ware plus import imag-
es and label files to print 
on the go. 

With applications-
specific hot keys such 
as Punch Block, Patch 
Panel, Block 66, Self-
Lam Overwrap and 
more, the LW-PX700 
label printer offers ex-
traordinary flexibility. 
Powerful, easy-to-use 
Label Editor Professional 
software allows users to 
import and print large 
batch files from Excel® 
or other software with 
an available API, as well 
as import custom imag-
es and logos. Software 
functions also include 
alphanumeric sequenc-
ing and auto-repeat. 
Plus, users have auto-
matic access to new 
label templates as they 
are added through the 

 Continued on page 14

Epson LABELWORKS PX LW-PX700 
Thermal Transfer Label Printer
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software’s cloud-based label catalog. 
The LW-PX700 has a unique a built-in handle, 

making it easy to use anywhere. Magnet attach-
ments allow hands-free operation to keep the 
printer within reach to free up hands and get the 
job done. A built-in memory lets users create, 
import and store up to 100 label designs. High 
speed, 180-dpi printing results in highly visible 
and detailed auto-cut individual and half-cut con-
tinuous labels. The printer is RoHS compliant and 
Energy Star certified, and cartridges can be recy-
cled through K-Sun. There is a Lifetime Warranty on 
the Epson LABELWORKS PX.

The LW-PX700 uses LABELWORKS PX supplies -- 

more than 118 supplies include heat shrink tube,
magnetic tape, glow-in-the-dark, self-lamination
wire/cable wrap, strong adhesive, reflective tapes
and more. LABELWORKS PX supplies have more
material per cartridge and are designed to diver-
sify and simplify supply selection for industrial
applications in the facility or field. For more infor-
mation contact K-Sun at 800-622-6312, info@ksun.
com, or www.ksun.com.

Weidmuller Purchases Bosch 
Rexroth Monitoring Systems GmbH

The Weidmuller Group is pleased to announce
the purchase of Bosch Rexroth Monitoring Systems
GmbH from Bosch Rexroth AG. The acquisition
was completed on November 1, 2016, following
review and approval of the Competition Authori-
ties. With this acquisition, Weidmuller strengthens
its presence in the wind power industry and ex-
pands its solution portfolio for condition-monitor-
ing technologies.

The new subsidiary, located in Dresden, Ger-
many, employs 25 peo-
ple and effective im-
mediately, will operate
under the name of “Wei-
dmuller Monitoring Sys-
tems”. As part of the ac-
quisition, the Weidmuller
Group purchased the
former facility of Bosch
Rexroth Monitoring Sys-
tems in Dresden, where
the condition-monitor-
ing systems for wind
power installations are
developed, manufac-
tured and distributed.
These systems, marketed
under the brand name
BLADEcontrol®, monitor 
the condition of wind 
turbine rotor blades and 
provide the ability to de-
tect ice build-up.

“Weidmuller Moni-
toring Systems breathes 
new life into our existing 
solution portfolio for the 
wind energy sector,” said 
Dr. Peter Köhler, Chief Ex-
ecutive of the Weidmull-
er Group. “Thanks to our 
new subsidiary and its 
excellence in the area of 
rotor blade-based dam-
age detection for wind 
turbines, our portfolio 
for wind turbine con-
dition monitoring has 
become considerably 
more appealing in Ger-
many and worldwide. 
We are delighted to be 
able to work together 
with our new employees 
in designing customized 
automation solutions for 
the wind energy systems 
of the future.”

The Weidmuller 
Group and Bosch 
Rexroth AG agreed not 
to disclose the purchase 
price of Bosch Rexroth 
Monitoring Systems 
GmbH, which has ex-
perienced rapid growth, 
and is expected to post 
significantly higher reve-
nue this year, compared 
to 2015.

Weidmuller supports 
customers and partners 

Continued from page 12  ___________________

 Continued on page 16
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around the world with products, solutions and 
services in the industrial environment of power, 
signal and data. The company develops inno-
vative, sustainable and useful solutions that set 
standards in Industrial Connectivity today and 
continually work toward providing solutions 
for the technology challenges of tomorrow. The 
Weidmuller Group owns manufacturing plants, 
sales companies and representatives in more 
than 80 countries.  

TE Connectivity Launches First Cable 
Identification Marker - Low Fire Hazard 
and Diesel-resistance

 TE Connectivity (TE) (NYSE: TEL), a world 
leader in connectivity, has launched ZHD, a 
new, versatile cable identification product. Un-
til now, heat shrink cable identification systems 
were either low fire hazard or diesel resistant – 
but not both. TE’s new ZHD identification prod-
ucts combines these two features into a single 
product. With this combined advantage, train 
manufacturers can standardize and simplify ca-
ble identification – and remain compliant with 
the latest industry regulations.

ZHD is the first low fire hazard and diesel-
resistant heat shrink cable identification solution 
available in the marketplace. It meets EN 45545-
2 and NFPA130 standards for fire safety in rail 
vehicles and complies with rail fluid resistance 
regulations and rail fire and smoke regulations, 
as well as meeting the UNIFE environmental 
standards – a unique product in the rail industry 
meeting all of these standards.

“ZHD offers train manufacturers a single 
product which enables inventory reduction, 

decreases set-up and 
change-over frequency, 
reduces training require-
mentsand improves 
standardization,” said 
Stephen Earley, product 
manager, TE. “We be-
lieve that it will be the 
new rail industry bench-
mark for heat shrink 
identification.”

With a temperature 
range of minus 55 de-
grees Celsius to 125 de-
grees Celsius (-67°F to 
257°F), ZHD has a shrink 
ratio of 2:1 and is avail-
able in sleeve diameters 
from 2.4mm (3/32”) 
to 38.1mm (1½”). It is 
part of the complete TE 
Identification Solutions 
portfolio.

ZHD is suitable for 
pre-termination cable 
identification across 
multiple applications 
in the rail, mass transit, 
aerospace, marine and 
heavy industrial sectors 
that face harsh environ-
ments and conditions 
such as being able to 
resist fluids (diesel) and 
fire & smoke hazards. 
It is ideal for locations 
where there is fire risk 
to people or equip-
ment, and suitable for 
installations that require 
outstanding fluid resis-
tance, especially from 
diesel fuel. For more 
information on the ZHD, 
visit the te.com\zhd.
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as a football player, but now as a TV 

commentator.”

Other timely topics to be discussed 

at the conference include:

Art Thomas of the Purdue Manufac-

turing Extension Partnership, will lead 

a three hour interactive session on the 

“Total Cost of Ownership”. 

Dave Pheteplace of Bishop Re-

search returns with his always popular 

“Industry Trends Update”. 

Paul Evans, Director of the Produc-

tion and Simulation Technologies De-

partment, Southwest Research Insti-

tute® (SwRI®) will make a provocative 

presentation entitled, “Future Trends in 

Robotics for Manufacturing Applica-

tions”. This presentation takes a look 

to the near-future, as robots transition 

to operate in high-mix low-volume pro-

duction.

The Committee has also changed 

the event flow for the 2017 confer-

ence. “Typically we would start on a 

Wednesday with a golf outing, have a 

reception that evening, then go all day 

Thursday and half of Friday. This year, 

we moved it up so folks will arrive on 

Monday, we will have a reception that 

night, then two full days of program-

ming Tuesday and Wednesday,” Jim 

explained. The golf outing at La Can-

tera will be Thursday. 

Part of the feedback from last year’s 

event was the extent to which members 

truly value the peer to peer discussions, 

so the decision was made to bump the 

round tables up from two to three hours. 

“One of the other things we heard,” Jim 

revealed, “and more so from the attend-

ees rather than from the exhibitors, is 

that they felt rushed and didn’t get the 

time they needed for in-depth discus-

sions with suppliers; so we beefed up 

the exhibit hours too.”

The 2017 WHMA Conference  
Poised to be Another Winner
Continued from page 1  ____________

Joe Theismann

_____________ Continued on page 23
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Killark® Announces the 
GEB Series Terminal Box Line

Killark Electric is announcing a new addition to 
their global market lines of Harsh and Hazardous 
Terminal Boxes built and tested to the latest IEC / 
UL / CSA / ATEX / IECEx Certifications and Direc-
tives for Class I Groups BCD & Ex d IIC hazardous 
areas, with IP66 and Type 4X Ingress Protection in 
a ambient temperature range of -40°C to +163°C.

The GEB terminal box line is supplied standard 
in copper free aluminum that has a grey electro-
statically applied powder coating, along with uti-

lizing a Nitrile gasket to hold up in the harshest 
environments. 

The GEB terminal box line is available in four
configurations, C, L, T & X. The hubs are available 
in ½” NPT through 1-1/2” NPT and M20 through 
M50. Available with ABB and Weidmuller termi-
nal blocks, choice of DIN rail mounted or panel
mounted. And a choice of either screw clamp or 
cage clamp styles. Available as an empty instru-
ment enclosure also.

For further information contact Hubbell Killark,
3940 Dr. Martin Luther King Dr., St. Louis, MO 
63113. Phone (314) 531-0460 or Fax (314) 531-
7164.  Visit www.hubbell-killark.com. 

Toyota Motor Corporation Approves Mentor 
Graphics Volcano™ VSTAR AUTOSAR Stack 
for Deployment in Toyota Vehicles

Mentor Graphics Corporation announced that 
TOYOTA MOTOR CORPORATION has approved 
its Volcano™ VSTAR AUTOSAR basic software 
stack for use in all Toyota vehicles. With this ap-
proval, global Tier 1 automotive suppliers can 
now leverage Mentor’s fast, resource-efficient AU-
TOSAR stack for the design and development of 
advanced Electronic Control Units (ECUs) in next-
generation Toyota models.

Supported by Volcano VSx™ design tools 
across the development cycle, Mentor’s Volca-
no VSTAR software stack provides scalable AU-

TOSAR 4 middleware 
which abstracts the ap-
plication from the hard-
ware-dependent layer
for the rapid develop-
ment of highly differen-
tiated end-products.

“Toyota’s approval
of our advanced Vol-
cano™ VSTAR AUTO-
SAR software reinforces 
Mentor’s broad accep-
tance and expanding 
adoption among the 
world’s most prestigious 
and demanding auto-
motive OEMs and Tier 
1 suppliers,” said Rainer 
Oder, General Manager 
for Mentor Graphics’
Automotive Business 
Unit. “Fueled by inno-
vative technologies and 
proven systems engi-
neering expertise, Men-
tor’s footprint in global 
automotive markets 
continues to expand at
a rapid pace.”

A longtime premium 
partner of the AUTOSAR 
development partner-
ship, Mentor has a well-
established track record 
of promoting AUTOSAR 
as the premier open
standard for automotive 
electronics engineering. 
Designed to optimize 
re-use and transferabil-
ity of ECU design as-
sets, AUTOSAR allows 
automotive engineers 
and suppliers of ECUs to
achieve modularity and 
scalability of software 
with standardized in-
terfaces, improving the
ability to handle high-
complexity designs. 

GEB Series Terminal Box Line

Continued on page 22
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Riverwalk boat cruise, San Antionio, TX

The 2017 WHMA Conference  
Poised to be Another Winner
Continued from page 19  ___________

There will be a Riverwalk Boat 

Cruise reception to capstone the second 

day of programming. This part of the 

conference is always a great opportu-

nity to relax and enjoy the fellowship 

of industry peers. This is truly an event 

not to be missed for those looking to 
reinvigorate their professional efforts in 
the industry. 

For full program details, and to 
register for the event, please visit  
WHMA.org
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Mentor Automotive has built a reputation for 
solving the most complex design challenges ear-
lier, more efficiently and with less program risk. 
Our solutions span software, hardware, integra-
tion, connectivity and compliance and are used 
by nearly every major automotive OEM and Tier 1 
supplier. Mentor Automotive focuses in four key 
areas of the industry:

• Connectivity - connecting car, driver & the 
external world

• Autonomous - autonomous driving & driver 
assist systems

• Electrification - electric vehicles & support-
ing technology

• Architecture - EE architecture & system im-
plementation

Mentor Graphics, Mentor and Volcano are reg-
istered trademarks of Mentor Graphics Corpora-
tion.

TE Connectivity Pro-
vides Snap-On  Pre-
Printed Wire Markers

Convenient and easy 
to use, designed to 
stand the test of time, 
preventing costly re-
work before the life of 
the equipment ends.

TE Connectivity (TE), 
a world leader in con-
nectivity and sensors, 
has highlighted its mar-
ket-leading STD and STB 
snap-on pre-printed 
markers for wire and 
cable identification.

The markers are ide-
ally suited for projects in 
energy, such as power 
stations, oil refineries 
and offshore platforms, 
where maintenance 
technicians will need to 
identify individual wires 
and cables quickly and 
efficiently over the op-
erating life of assets.

STD and STB markers 
are individual snap on 
markers that can be ap-
plied after termination 
or installation to identify 
wires and small cables 
permanently. STD mark-
ers are white and yel-
low with a black legend, 
whereas STB markers 
are color coded and a 
UV stabilized version is 
available in black with a 
white legend. Both are 
available in a range of 
ten sizes that expand 
to accommodate a full 
range of wire and small 
cables from 1.0 mm to 
19 mm in diameter (0.04 
to 0.75 inches).  

They are applied 
using a dedicated ap-
plicator wand, which 
enables easy installa-
tion and prevents over-
expansion of the mark-
ers. Once installed, the 
markers have a secure 
grip and feature chevron 

Continued from page 20  ___________________

TE Connectivity Snap-On 
Pre-Printed Wire Markers

Continued on page 27
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of volumes. “We say production house 
with quotations around it,” John de-
scribed, “because a boat platform that 
has 500 plus units sold is a pretty good 
boat.” Average platforms are around 
150 units per year, so operations at 
Pacer still have the characteristics of 
small-lot/high-changeover manufactur-
ing. “Ninety percent of our products are 
well under 500 units per year.”

Going back to the American Boat 
and Yacht Council, I asked John to 
explain more about guidelines and in-
dustry manufacturing specifications. 

“The council will specify the types 
of materials that should be used, and 
how they should be properly wired--
where breakers and fuses should be to 
avoid shorts--but they don’t really get 
involved in how a harness assembly 
should be made,” he said. “They might 
say the wire needs to meet a certain UL 
or SAE specification, and we’ll take 
our A-620 principles and apply the 
class that best fits the particular appli-
cation, and produce assemblies to those 
standards.” Pacer has several people 
certified to IPC/WHMA-A-620.

37 Years of Marine Wiring 
Proficiency at Pacer
Continued from page 1  ____________

Panel Assembly Test

_____________ Continued on page 24
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I asked John what he feels is unmis-
takable about Pacer. “What truly makes 
us unique is that we control the qual-
ity of the product from basic wire and 
cable, through the finished assembly; 
and this is generally how we are known 
in the industry,” he replied. Pacer’s 
wire is made with the industry in mind, 
and factors like corrosion resistance 
and flexibility are absolutely critical. 

“For example, No. SAE is typically 19 
strand bare copper, but our product is 
manufactured using tin plated 30 AWG 
stranding for ease of use and corrosion 
resistance,” he detailed. 

Copper content measured via CMIL 
area is another characteristic Pacer 
tightly controls. “Our 30 AWG strand-
ing is .010 OD, and we don’t manu-
facture with stranding made less than 
ASTM Class K.” The proprietary insu-
lation makes the wire flexible, easy to 

Panel Assembly at Pacer.

37 Years of Marine Wiring 
Proficiency at Pacer
Continued from page 23  ___________
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use, and resistant to the harsh marine 
environment.

Pacer’s flexibility in wire produc-
tion extends to the ability to provide 
custom color schemes for OEMs. They 
use many things like ink jetting, and 
various striping and color schemes that 
are not typically found in the indus-
try. “With boats that range from 20 to 
65 feet, the ability to identify circuits 
is important, so we are able to offer 

multiple systems to identify the wire’s 
function,” John highlighted. 

In short, John points to Pacers self-
sufficiency as the biggest part of their 
success. “We’ve dabbled in other in-
dustries and we do get into a few au-
tomotive harnesses that use a cross-
linked polyethylene, but the important 
thing for our company is we really fo-
cus on staying in our lane.”

Harness build for one of Pacer’s larger boat platforms.
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cut-outs on the sides to ensure the leg-
end remains aligned and easy to read.

Both STD and STB markers are manu-
factured using a zero halogen polyoxy-
methylene (POM) compound, which is 
highly elastic to avoid damage to wire 
and cable insulation. POM guarantees 
strength, stability and low moisture ab-
sorption. It also has good resistance to 
chemicals, including key fluids found 
in energy, oil and gas, aviation and 
military installations. In terms of their 
flammability performance, STD and 
STB markers meet the 
US standard UL94 HB 
for plastic materials. To-
gether these characteris-
tics make them suitable 
to installations where a 
permanent cable iden-
tification solution is re-
quired.

For more information 
visit the TE website.

TE, TE Connectivity, 
and the TE connectivity 
(logo) are trademarks of 
the TE Connectivity Ltd. 
family of companies.

Schleuniger, Inc. to 
Demonstrate New 
Wire Processing 
Equipment at WHMA 
Wire Harness 
Conference 2017

Schleuniger, Inc., a 
leading international 
manufacturer of high-
precision wire process-
ing machines and mem-
ber of the Wire Harness 
Manufacturer’s Associa-
tion (WHMA), will ex-
hibit at the 24th Annual 
WHMA Wire Harness 
Conference. 

Thanks to Schleuni-
ger’s worldwide coop-
eration with Laser Wire 
Solutions, Schleuniger 
will be demonstrating 
the new Mercury-4 laser 
wire stripping machine, 
designed by Laser Wire 
Solutions. The machine 
strips wires and cables 
ranging in size from 50 
– 6 AWG. This innova-
tive machine does not 
require any mechanical 
adjustments to process 
different wire sizes. 
Using the color touch-
screen, the operator se-
lects the desired strip-
ping parameters from 
the programmed library 
and all parameters (strip 
lengths, laser power 
and speed, etc.) are 
automatically set. Once 
the operator selects the 
required program, the 
machine is ready for op-

eration. The Mercury-4 can strip cables 
inserted into the supplied fixture aper-

ture to an end stop, or via a custom fix-
ture plate. A camera allows the whole 
process to be monitored.

Schleuniger will also demonstrate 
the EcoStrip 9380 cut and strip ma-
chine. The EcoStrip 9380 offers the 
most complete feature set at an eco-
nomical price point. This flexible ma-
chine provides expanded capabilities 
due to its quick change transport unit 
for belts, rollers and shortmode and is 
compatible with a wide range of ac-
cessories, including prefeeding, mark-
ing, stacking and coiling. The intuitive 
color touchscreen user interface mini-
mizes training and set-up times and 
with optional Schleuniger software, the 
EcoStrip 9380 can easily be integrated 
into various networks.

The ShieldCut 8100 will also be 
highlighted. The ShieldCut 8100 can 

safely and quickly cut and remove the 
braided shield layer from most shield-
ed cables, eliminating countless hours 
of manual labor. As the only machine of 
its kind, the ShieldCut 8100 fills a cur-
rent market need for efficient process-
ing of shielded cables.

Continued from page 22  ___________

Mercury-4 Laser Wire Stripping 
Machine

EchoStrip 9380 Cut & 
Strip Machine

Continued on page 30
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Joe Tito
Wiring Harness News

 _______________________________________

Augmented Reality (AR) is best defined 

as a technology that superimposes a 

computer-generated image on a user’s 

view of the real world, thus providing a com-

posite view. We are hearing more about AR with 

respect to how it is being used in wire harness 

manufacturing. This is especially true in the high 

reliability realm, where automation is compara-

tively low, and hands-on interaction is common-

place. The advent of wearable technology, in par-

ticular smart glasses, provides a new solution to 

the age old challenges presented by these intense 

manual processes.

 APX Labs, in Herndon VA, began building soft-

ware solutions using smart glasses in 2010. Today, 

their Skylight platform has positioned them as a 

leader in wearable AR technology for manufac-

turing. Having proved the viability of Skylight in 

other arenas across complex manufacturing, APX 

set their sights on harness assembly. In a recent 

conversation, Christine Bohle Boyd, VP of Mar-

keting, and Aaron Tate, VP of Customer Solutions, 

explained Skylight and the company’s first foray 

into harness assembly at Boeing.

 At its heart, Skylight provides in-view rout-

ing and assembly instructions to the operator 

in real-time (see fig. 1). It is a hardware agnostic 

_______________________ Continued on page 40

APX Labs Brings Augmented Reality 
to Harness Assembly at Boeing

Fig. 1. In-view Assembly Instructions
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Finally, attendees will have the opportunity 
to experience hands-on demonstrations of two 
of Schleuniger’s bench-top cable stripping ma-
chines, the CoaxStrip 5200 and UniStrip 2300. The 
CoaxStrip 5200 is a multi-step stripping machine 
for coaxial, multi-conductor cable and single con-
ductor wire. Thanks to the universally designed 
blades, centralizers, and clamping jaws, the ma-
chine can process a full range of cables without 
the need for mechanical adjustments, saving the 
user valuable time and increasing output when 
switching between applications. 

Schleuniger has participated in the WHMA 

 
Annual Conference for several years now and is 
proud to be part of an organization dedicated to 
addressing the specific needs of the wire harness 
and cable industry.

Cirris Introduces New 
Software Package, 
Power User 

Cirris Systems pres-
ents an all-inclusive 
software package called 
Power User. Built for 
owners of the Cirris CH2, 
this package combines 
all extra features of easy-
wire into a one-time 
purchase.

Through Cirris easy-
wire Software, users de-
fine connectors, wires, 
cables, and other in-
formation necessary for 
testing. For more com-
plicated testing, some 
users require extra fea-
tures such as custom 
instructions, LUA script-
ing, and other add-ons. 
Rather than purchase 
each feature one at a 
time, customers can 
now acquire all easy-
wire features at once.

Customers with Pow-
er User have access to all 
areas of easy-wire. Every 
feature is made avail-
able for the customer 
to utilize. Need cus-
tom scripts for specific 
tests? Want to automate 
the test process through 
Digital I/O? The features 
obtained through Power 
User give companies the 
ability to test with far 
greater efficiency and 
accuracy.

Customers who 
choose to purchase 
Power User also have 
access to certain future 
releases, such as custom 
scripts (Normally each 
script would have to 
be purchased individu-
ally). Customers with 
Power User can be sent 
the scripts without extra 
charge or hassle.

CH2 users who 
would like to learn more 
about Power User can 
visit cirrris.com/power-
user.

Continued from page 27  ___________________

Schleuniger’s ShieldCut 8100
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Laselec Celebrates 15 Year 
Anniversary with Electrical Harness 
Automation at NBAA 2016 

Founded in 2001, LASELEC designs 
and manufactures cutting-edge electri-
cal wire processing equipment like UV 
laser wire markers, laser wire strippers, 
interactive harness assembly boards, 
and harness braiding machines. This 
wide range of products demonstrates 
the company’s willingness for continu-
ous innovation and leadership in the 
latest trends in aircraft electrical har-
ness manufacturing, and to truly em-
brace automation.

LASELEC  presented its automatic 
solutions in a special presentation at 
the NBAA 2016 show. 

Prior to RapidShare being launched, 
the first step in the manufacturing pro-
cess of an aerospace electrical harness 
started with the marking and cutting of 
wires. Next the operator had to manu-
ally group the batch of wires. Then the 
operator would label and sort those 
batches for production processing be-
fore sending them to the shop floor for 
assembly on a form board. 

Laselec has initiated the new trend 
in the harness manufacturing with GE 
Aviation being the first customer to 
experience an unprecedented level 
of automation. RapidShare is a solution 
designed to automate wire processing 
production. The RapidShare robot arm, 
attached to the ULYS Modena laser 

wire marker, is able to perform auto-
matic tasks such as: labelling, stripping, 

crimping, bundling and kitting process-
es. The operator is now free to handle 

multiple tasks/machines 
instead of operating a 
single marking machine 
for an entire shift. Rap-
idShare’s compatibility 
with the ULYS Modena 
line of laser wire markers 
has allowed companies, 
such as Airbus Group 
which owns several 
Laselec’s markers, to up-
grade to the automated 
production system that 
has increased their com-
petitiveness. For more 
information, contact 
Frederick Viaut, Sales 
Manager, at frederick.
viaut@laselec.com, 814-
460-7830. www.laselec.
com.

RapidShare is a solution designed to automate wire processing produc-
tion.
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APX Labs Brings Augmented Reality to Harness 
Assembly at Boeing
software product—meaning it can 
run on hardware provided by mul-
tiple vendors, and on next genera-
tion hardware as it releases into the 
market. Through Skylight, workers 
are provided access a wide range of 
existing instruction data and infor-
mation systems directly from within 
the wearables (see fig. 2). Aaron de-
scribed it as an enterprise solution, in 
that it can satisfy the needs of an en-
tire organization, versus individual or 
departmental users. For manufactur-
ers, this means integrating wearables 
across shop floor operations with in-
stallation, compliance, training, field 
service repair, and a host of other 

functions.

 
The Challenge at Boeing

Wire harnesses represent a com-
plicated build at any level. This is 
especially true with aerospace manu-
factures, like Boeing, where assembly 
and routing instructions traditionally 
reside in phone book sized volumes. 
Integrated computer systems provide 
some relief and make instructions 
easier to access, but scanning back 
and forth from a screen to the actual 
build point can cause eye strain and 
fatigue. Stepping away to manipulate 
a keyboard takes hands off the prod-
uct and disrupts thought processes. 
When dealing with up to 100 wires 
hand inserted into a connector, this 
can prove problematic.

 Aaron described Boeing’s inno-
vation effort to tackle the problem 
through the Research & Technology 

team at their Mesa facility. “They did 
internal development work using 
Google Glass test some improve-
ments in assembly productivity, par-
ticularly on the second end insertion, 
and realized they needed a company 
with an existing wearables software 
platform to help them create a scal-
able implementation based on what 
they had learned,” he said. Boeing 
put out a competitive bid which APX 
won in 2014. “We worked with their 
R&T team to understand the process-
es and the data types users needed to 
see through the smart glasses while 
they were doing the work,” he de-
scribed.

The resulting system was a huge 
success. “We look for the big chang-
ers,” said Randall MacPherson, Senior 
Manager, Electrical Strategic Fabri-
cation Center.  “Wearables, as an ex-
ample, are what we call a ‘step func-
tion change’—meaning that rather 
than picking up seconds or minutes, 
wearables conceivably gives us an 
opportunity to cut the build time by 
possibly 25 percent.” And it doesn’t 
end there. Boeing has also reported 
significant reduction in defects and 
rework to virtually zero, and an im-
provement in safety metrics.

With both hands on the product, 
users can use voice command to call 
up specific line-of-sight instructions 
that prompt them through detailed 
operations. Complicated activities 
can be simplified by showing in-view 
diagrams or videos. When a prob-
lem arises, there’s immediate access 
to help. Assembly workers can see 

instructional videos (see fig. 3), and 
when technical issues arise, they can 
collaborate with others who can see 
what they are seeing.  Aaron added, 
“Having the capability to take a pic-
ture or video allows the harness 
technicians to capture the work they 
completed and establish documenta-
tion for root cause analysis, manage-
ment review, or for QC analysis. That’s 
incredibly important to Boeing.”

And beyond actual assembly op-
erations, material handlers will be 
able to kit work orders from in-view 
instructions and deliver them in just-
in-time fashion. “The workers are 
alerted to new pick requests in their 
queue with exactly what needs to be 
delivered and when it’s due, rather 
than reading a list of instructions 
printed early in the shift,” Aaron in-
formed. Many aspects of manufactur-
ing lend themselves to automation. 
For those that don’t, “the humans in 
the loop have to be empowered with 
data rather than having to look at lap-
tops or instruction sheets.”

In addition to Google Glass, APX 

currently offers their solution on 
three other optical head mounted dis-
plays to interface with Skylight; those 
are Recon Jet Pro by Intel, and Vuzix 
M100 and M300 models. Christine ex-
plained the selection of these saying, 
“These hardware offerings are of the 
desired size and weight, they can be 
bought in the hundreds to thousands 
particularly important for companies 
with a large hands-on workforce, and 
are ready to connect to a variety of 
security systems and standard IT plat-
forms.” She added, “We have relation-
ships with vendors across the entire 
hardware ecosystem, get early access 
to any new devices, and can make the 
judgement call and integrate Skylight 
to new hardware once the devices 
are generally available.” The company 
is also reviewing Microsoft HoloLens 
3D along with Epson’s Moverio head-
sets for possible mixed reality solu-
tions at some point in the future. For 
now, however, the company’s focus is 
on assisted reality solutions that can 
be implemented today to demon-
strate immediate ROI.

Continued from page 28  ___________

Fig. 2. View within the wearable
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How it Started
Like many new technologies, Sky-

light is the commercial manifestation 
of a Department of Defense contract. 
“We were helping soldiers deployed 
at forward operating bases to recog-
nize faces and provide soldiers with 
information about people trying to 
enter the base,” Aaron mentioned, 
“and the interesting thing about us-
ing smart glasses, is they could keep 
their hands on their weapon.” They 
also developed hands-free telecom-
munications for Army Telemedicine & 
Advanced Technology Research Cen-
ter (TATRC) who wanted to fill a ma-
jor gap: remote video streaming from 
an incident in the field back to the 
next level of care. This use case was 
funded through an SBIR grant which 
paved the way to commercialization. 
“So we took all the lessons learned, 
all of the background in securely con-
necting into high security systems 
and networks with our experience in 
“See What I See” video streaming, and 
decided to bring this expertise to the 

global commercial market.”

 

The Future of Skylight
Aaron sees many other applica-

tions in wire harness assembly where 
there is currently a great deal of 
hands-on interaction. For now, APX 
will be concentrating on Global 2000 
companies where they can deploy 
Skylight on a truly enterprise basis. 
“What makes us unique is our under-
standing of enterprise environments 
and the deploying of a widely appli-
cable software platform rather than 
a single use-case application,” Aaron 
explained. “Our signature is being 
able to apply to a broad number of 

employee types across an organiza-

tion. Enterprises have already invest-

ed significantly in many digital work 

support systems, we just help expose 

that data to the users that need it the 

most, the hands-on workforce.”

 

For more on APX and Skylight, 

check them out at apx-labs.com

Fig. 3. In-view Training Videos
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UL FOLLOW-UP SERVICES 
MAINTAIN PRODUCT 
INTEGRITY

Most products destined for com-

mercial, consumer and industrial 

applications require some sort of 

certification. Underwriters Labora-

tory and its UL Mark are highly rec-

ognized in North America and the 

rest of the world. The UL Mark and 

its variations are often the subject 

of questions relating to wire and ca-

ble products. In this Wire Wisdom, 

we will look at what it takes to be 

able to use the UL Marks and more 

specifically, the value that UL’s Fol-

low-Up Services brings to users.

CERTIFICATION PROVIDERS 

SERVE IMPORTANT ROLES

Certification service provid-

ers typically offer a broad array of 

services including, but not limited 

to, engineering evaluation, testing, 

and inspections of products and 

systems that are sold into nearly all 

industries and applications glob-

ally. Without certified products, it 

would be difficult to standardize on 

electrical and electronic systems. 

Lack of standardization could result 

in serious issues with compatibility, 

safety, reliability and efficiency. The 

services and corresponding certifi-

cation marks, often called “listings” 

and offered by certification provid-

ers, are part of a complex supply 

chain. The goal of the supply chain 

is to supply products that are safe 

when used as intended.

HOW CERTIFICATION 

PROGRAMS WORK

Many certification providers of-

fer product certification and listings 

through testing, factory inspections 

and engineering design reviews. 

Typically, a product manufacturer 

determines that a particular prod-

uct certification is needed in order 

to fulfill regulatory or customer re-

quirements. The manufacturer then 

searches for a certification provider 

that can evaluate the product and 

provide a certification or listing 

mark that can be applied to the 

product(s). Once the certification 

provider completes the evaluation 

phase, it will then grant use of the 

appropriate marking to be applied 

to the product(s) and the manu-

facturer can then begin to sell the 

product with the new certification.

Here’s an example: the NEC 

(National Electrical Code) requires 

cords to be listed by a NRTL (Na-

tionally Recognized Testing Labo-

In every issue of Wiring Harness News Anixter will bring you 
informative articles about wire and cable technology.
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ratory) if they are to be used in 

certain applications. It’s important 

to note that certification providers 

are also often identified as NRTLs. 

In this case, one of the most com-

mon standards to which portable 

cords are listed is UL Standard 62 

(i.e., UL 62).

Sometimes, the certification 

provider is also the author of the 

standard that the product will be 

certified to, as is the case when 

someone has UL certify a portable 

cord to the UL 62 standard. In this 

example, UL not only authors or 

contributes to the development 

of the standard, it also tests and in-

spects manufacturers’ product to 

ensure they meet the standard.

There are certification provid-

ers and NRTLs other than UL, and 

their certification programs may 

be slightly different. Most provid-

ers use product evaluation, testing 

and inspection as part of their cer-

tification program. Providers often 

include inspections of the manu-

facturing, testing and shipping 

facilities as part of their certifica-

tion programs. However, ongoing 

inspections are something that not 

all certification providers offer.

WHY FOLLOW-UP SERVICES 

IS IMPORTANT

Ongoing inspections are a way 

for the certification provider to au-

dit the manufacturer to make sure 

the certified product is still made 

according the original design for 

which it was certified. If the cer-

tification provider identifies that 

the products are being produced 

outside the limits allowed by the 

original certification, there are a 

number things that can be done to 

protect the user/consumer of the 

product.

There are other systems of 

quality that can accomplish goals 

similar to UL’s Follow-Up Services 

program using different methods. 

Such quality systems are often 

employed in industries such as 

automotive and military supply. 

Even though nothing is foolproof, 

ongoing inspections and audits of 

processes and systems is a time-

tested method of improving prod-

uct quality. The advantage to users 

of products bearing the UL Mark is 

that the auditing process used in 

UL’s Follow-Up Services will help 

to increase the consistency, quality 

and the safety of the product they 
are buying.

For more information, con-

tact your local Anixter sales 

representative at 1.800.ANIX-

TER.

This document was prepared 

by Anixter Inc., which is not affili-

ated with UL.

UL is not responsible for the 

content of this publication.



44 JANUARY/FEBRUARY 2017 Wiring Harness News INDUSTRIAL INFO-TAINMENT

For OEMs that rely on the 

Maquiladora industry in 

Mexico, such as the automo-

tive, electronics and medical device 

industries, the threat of increased tar-

iffs on imports as high as 35% has cre-

ated considerable uncertainty.  Factor 

in the possibility that such a move 

could spark a trade war and OEMS 

are rightfully concerned, with many 

considering their options to keep 

prices on finished products at a com-

petitive level.

Much remains to be learned, of 

course, as to exactly what trade re-

strictions will be enacted by the new 

administration.  What is sure, is that 

any significant increase in the cost 

of goods from Mexico will leave US 

companies that rely on lower-cost la-

bor to keep prices competitive with 

a tough decision.  

Among the options, maintaining 

existing operations in Mexico and 

likely raising the price of the finished 

product, or relocating stateside.  For 

the latter, this could mean a full move 

back, or a small cross-border move to 

cities already in tight working rela-

tionship with Mexican counterparts 

and the supply chain infrastructure.

“Companies will have to consid-

er their options and bridge the gap 

between what their cost will be to 

remain [in Mexico] and the cost to 

relocate back to the U.S.,” says Hec-

tor Macias, director of Northpoint 

Technologies, a US-based company 

that manufactures silicon and mem-

brane switches, flexible PCBs and as-

semblies, touchscreens and wire har-

nesses for the medical, automotive, 

defense, telecommunications, indus-

trial and consumer markets.  

Macias estimates that the fully-

burdened labor costs, which include 

taxes, benefits and supplies, in Mex-

ico is approximately $3.25-$3.50, 

compared to $10.25-$10.50 in the 

U.S.  This does not account for valu-

able incentive packages provided by 

the Mexican government in the form 

of tax breaks, land and infrastructure.  

“There is already quite a gap in 

cost, so companies may not even 

move,” says Macias.  “Instead, they 

may opt to increase the costs of the 

finished product to absorb some of 

the additional costs.”

If this occurs, it will inevitably be-

come a case of “the consumer always 

pays” as the cost of consumer prod-

ucts such as cars, flat-screen TVs and 

home appliances rise.

“To me the biggest hurdle of any 

restructuring of NAFTA is going to be 

to convince consumers to pay 25% 

more for the same model of micro-

wave that is now made in the U.S. in-

stead of Mexico,” adds Macias.  

In many ways, Macias is literally 

at the virtual epicenter of this issue.  

In the past 35 years, he has been in-

volved in over 300 transfers of either 

production lines or plants into Mexi-

co from US based companies.

He now operates El Paso, Texas-

based Northpoint Technologies, a 

third-party supplier of turnkey elec-

tronic subassemblies, many of which 

involve labor-intensive assembly.

According to Macias, his company 

has been able to offer competitive 

pricing on these subassemblies, in 

part because of its geographic loca-

tion and ability to price from dif-

ferent low labor cost regions.  This 

includes light and high volume as-

sembly in Mexico and in Asia. 

Cross border relocation

Even if manufacturers decide to re-

locate operations back to the United 

States, a full move back to a location 

OEMs Consider Cross-Border Move in Face of Uncertainty
Border towns, such as El Paso, Texas, could service as “middle ground” if OEMs with operations 
in Mexico decide to relocate stateside
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thousands of miles from Mexico may 

not be viable.  

Another option could be relocat-

ing a plant just north of the border.  

This would allow OEMs to take ad-

vantage of the existing supply chain, 

expertise and even labor force with 

little disruption.  

As it stands, industrial border 

towns such as El Paso already work 

in a symbiotic relationship with the 

Maquiladora industry.  

El Paso stands across the bor-

der from Ciudad Juárez, Chihuahua, 

Mexico.  With more than 1,100 manu-

facturing operations in the region, it 

boasts one of the largest bilingual, bi-

national work forces in the western 

hemisphere.

The city already serves as the co-

ordination point for 

logistics and receipt of 

raw materials into Mex-

ico.  Key personnel and 

much of the workforce 

live in El Paso and trav-

el back and forth over 

the border daily.

“Being in El Paso, 

we are strategically lo-

cated to help relocate 

manufacturing on this 

side of the border if 

needed,” says Macias.  

“Everything that is go-

ing into Mexico right 

now is kept in staging 

warehouses here in 

El Paso, so it’s already 

there.  The raw material 

does not have to enter 

into Mexico, it can stop 

here for assembly.”  

El Paso also has 

some of the lowest 

wage requirements in 

the United States, op-

erating at the nation-

wide minimum $7.25 

per hour.  While higher 

than labor in Mexico, 

29 other states, includ-

ing California, already 

mandate wages above 

the federal minimum.

As a case in point, 

wire, cable and wire 

harnesses are labor-

intensive, with much 

of the work requiring 

manual assembly using 

fixtures and jigs.  Little, 

if any, of the process 

beyond can be auto-

mated.

For high volumes, 

wire harnesses are typi-

cally assembled in Mex-

ico or other low-wage 

countries.  Macias has 

prior experience in the 

wire harness industry 

in Mexico for a com-

pany that produced 

$300 million per year 

in product.

For lower volume, 

custom work, much of 

the wire harness work 

remains in the U.S. at facilities like 

Northpoint Technologies.  These wire 

harnesses are typically aftermarket 

products used in industrial equip-

ment, such as forklifts.

Given the existing infrastructure 

and supply chain, ramping up opera-

tions to deliver larger volumes in El 

Paso could be achieved with minimal 

increase in costs.

Move to Asia?

In recent decades, the other alter-

native to Mexico was to move opera-

tions or source products from Asia.  

However, with the new administra-

tion stance toward China, the pros-

pect of tariffs or a trade war seems 

even more likely.  

At the same time, labor rates con-

tinue to increase at the rate of 15-20% 

a year, removing some of the allure 

of turning to Asia.  Mexican wages, 

on the other hand, have been more 

stable.

In Asia it can also be very difficult 

to manage operations.  For example, 

many OEMs that contract directly 

with offshore suppliers experience 

communication difficulties that can 

lead to errors with subassembly ma-

terials or dimensions, avoidable logis-

tical difficulties, or even cost miscal-

culations. 

Uncertain Future

Although the extent of new trade 

regulations or tariffs is not yet known, 

 

proactive OEMs would be wise to 

consider the options.  

Failure to do so could leave US 

companies at a competitive disadvan-

tage both at home, due to escalating 

prices on goods, and in competition 

with other global manufacturers that 

also manufacture or source products 

from Mexico.

For information contact: North-

point Technologies, Inc.; 13321 To-

bacco Rd., El Paso, TX 79938; Phone: 

(915) 591-6300; Sales Office: (800) 

553-5087; Email: sales@northpoint.

com; Visit the web site northpoin-

tech.com
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Going Green in a manu-

facturing environment 

can be one of the most 

important things you can do to stay 

ahead of the US manufacturing de-

cline.  Here are 3 Reasons as to why?  

Tremendous focus on waste re-

duction and being energy-efficient 

automatically makes your company 

leaner and meaner. These cost re-

duction strategies go straight to the 

bottom line.  This can help manufac-

turers in an already price sensitive 

market compete even more.  By im-

plementing GREEN lean principles, 

such as waste reduction, especially 

towards non-green office supplies 

such as paper and ink, manufacturers 

reduce cost by as much as 75%.  This 

has been a main focus for price com-

petitive manufacturers such as Z-Tro-

nix Inc., a Los Angeles, Ca based wire 

harness and cable assembly manu-

facturer.  “We have made it a focus to 

eliminate paper as much as possible 

from all of our departments, both in 

the office and in the warehouse and 

we have saved over $50,000/year” 

says Azim Mahboob founder and VP 

of Operations at Z-Tronix Inc.  

Going Green has saved Z-Tronix 

Inc. thousands each year just on 

postage and ink!  “We send out a lot 

of invoices every day and by auto 

emailing our invoices, we have saved 

$10,200/year on postage and ink on 

these documents alone.  This simple 

improvement eliminated printing 

invoices, purchasing envelopes and 

mailing them to customers, plus all 

the labor savings this takes,” added 

Mahboob.

“I have been manufacturing wire 

harnesses since 1986 and there is a 

lot of paperwork involved with re-

cord keeping, first articles, manufac-

turing instructions, testing records, 

etc. And by digitizing these docu-

ments we can get our information 

at lightning speed from anywhere in 

the warehouse” continues Azim Mah-

boob, “We used to have a lot of file 

cabinets and we now use that space 

for more areas to manufacture.”

Additionally, manufacturers can 

attract new customers and increase 

sales by marketing their company as 

green.  By implementing green strate-

gies, companies like Z-Tronix Inc. be-

come more personable and liked in 

the market.  Sometimes your business 

needs to be less like a company and 

more like a team of people that can 

work together to get the job done.  

“By marketing ourselves as green, 

we become a company with a green 

heart for our environmental impact.  

We show we care about the future, 

because we really do,” added Kamran 

Jahangard, Global Sales Director of Z-

Tronix Inc.

In conclusion, going green is just 

plain good for the environment too 

and can increase employee morale 

by knowing they work at a company 

that cares.

Going Green in a Manufacturing 
Environment Increases Profits
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Schleuniger, Inc. to 
Demonstrate New Laser Wire 
Stripping Machine at IPC APEX 
Expo 2017

Schleuniger, Inc., a leading inter-
national manufacturer of high-pre-
cision wire processing machines, 
will demonstrate select equipment 
from its comprehensive line of wire 
processing products at the 2017 IPC 
APEX EXPO, the largest electronics 
assembly exhibition in North Ameri-
ca. The exhibition will be held at the 
San Diego Convention Center in San 
Diego, CA on February 14 -16, 2017 
and will include over 400 exhibitors 
showing advanced and 
emerging technologies 
in printed board de-
sign and manufacturing, 
printed electronics and 
electronics assembly, 
test and inspection. 
Schleuniger will be at 
booth #2607 providing 
hands-on demonstra-
tions of innovative wire 
processing solutions.

Schleuniger will have 
the new UniStrip 2050 
wire stripping machine 
will be on display. The 
UniStrip 2050 is a great 
solution for customers 
looking for a simple, 
low-cost pneumatic 
stripping unit for me-
dium sized cables and 
wires. The fully pneu-
matic machine is ex-
tremely simple to set up 
and operate and excels 
with its compact design 
and ample stripping 
power.

Schleuniger’s Multi-
Strip 9480 cut and strip 
machine will also be 
shown. The machine’s 
high resolution indexing 
cutter head and pro-
grammable rotary inci-
sion capability set the 
benchmark for high pre-
cision processing of co-
axial and other shielded 
cables. The MultiStrip 
9480 family offers six 
machine versions to 
meet your specific pro-
duction needs. With 
many additional op-
tions and accessories, 
the MultiStrip 9480 can 
handle a nearly endless 
range of applications.

Schleuniger will also 
showcase the economi-
cal UniCrimp 100 crimp-
ing press. The UniCrimp 
100 is a bench-top 
crimping machine that 
delivers up to two tons 
of force along with sim-
ple, fast changeovers, 
adjustment and set-up 
times. The UniCrimp100 

accepts most applicators on the 
market and provides quality crimp-
ing for wires up to 6 mm2 (10 AWG). 

 Other popular machines that 
will be part of the exhibition in-
clude the UniStrip 2300, UniStrip 
2550, UniStrip 2600 and RotaryStrip 
2400 programmable wire stripping 
machines and the CoaxStrip 5200 
coaxial cable stripping machine. 
As always Schleuniger’s wire pro-
cessing experts will be on hand to 
review your wire samples and help 
you find the right equipment for 
your specific applications.

More information can be found 
at www.schleuniger-na.com/apex 
or e-mail sales@schleuniger.com or 
call (603) 668-8117.
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New HDC Cable Configurator 
Revolutionizes Heavy Duty 
Connector Cable Harness Design

Weidmuller introduces the “HDC 
Cable Configurator”, an industry-first 
online tool created to simplify the 
task of designing and building custom 
cable harness and mating assemblies 
for Weidmuller’s Rockstar® Heavy Duty 
Connectors. This unique tool does 
more than just simplify the design and 
assembly of the end-to-end HDC con-
nection– it can help users save time 
and reduce errors. Using this “design-
to-order” tool, a single part number is 
assigned to the completed cable har-

ness, and a single part number is creat-
ed for each mating assembly required 
for a user’s application. No more than 
three part numbers are needed for a 
complete and protected pluggable 
connection for use between panels, 
machinery, equipment and more.

The HDC Cable Configurator inter-
face provides users the ability to des-
ignate project names so they can save 
their designs for future access. The 
configurator guides the user through 
available options for each side of the 
harness and mating assemblies. Each 
step narrows down the choices based 
on options already selected to ensure 
a compatible system. Choices include 
Weidmuller’s “HE Series” inserts in 
screw clamp or push-in clamp tech-
nology, hood or coupler housings for 
the harness, and bulkhead, coupler or 

base housings for the 
mating assemblies. Us-
ers are also able to se-
lect additional options 
if they require a custom-
ized solution for an ap-
plication.  

The benefits of us-
ing the HDC Cable Con-
figurator extend beyond 
designing the cable to 
ordering and quality as-
surance. Once a project 
is created and saved, 
the data resides in the 
tool so the user can 
select the design and 
print a pdf quote at any 
time. Quotes include 
project details, list pric-
ing, a simple rendering, 
and custom part num-
bers that can be used 
to order and obtain data 
sheets by request. To 
ensure product quality, 
Weidmuller has teamed 
with an UL Approved 
cable assembly shop 
to provide cables that 
meet with UL and CSA 
requirements, includ-
ing continuity and short 
testing on every harness. 
All product options pro-
vided in the configurator 
use UL and CSA Listed 
components.

Access the HDC Ca-
ble Configurator landing 
page directly from Wei-
dmuller’s home page or 
from the HDC Services 
page at www.weid-
muller.com for more in-
formation. 

Weidmuller supports 
customers and partners 
around the world with 
products, solutions and 
services in the industrial 
environment of power, 
signal and data. 

The Weidmuller 
Group owns manufac-
turing plants, sales com-
panies and representa-
tives in more than 80 
countries.

HDC Cable Configurator 
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By Rob Boyd, Senior Product 
Manager, Schleuniger, Inc. 

 _____________________________

It goes without saying that every 
manufacturer wants to ensure 
they are producing a quality 

product. Standards and specifications 
from various organizations provide a 
guideline from which manufacturers 
can measure different areas of quality, 

while also providing the end user with 
the reassurance that they are purchas-
ing a trustworthy, long-lasting product. 
Within the wire processing industry 
there are many standards that manu-
facturers may choose or be required to 
adhere to. These standards and speci-
fications are constantly evolving and 
increasing in detail, especially as moni-
toring technology improves.  

What is LV 214-4?
LV 214-4 is an automotive standard 

that was developed by representatives 
of the German car manufacturers Audi 
AG, BMW AG, Daimler AG, Porsche 
AG and Volkswagen AG. The standard 
outlines terminal requirements specifi-
cally for the automotive industry. The 
standard addresses the ability of ter-
minals to be effectively evaluated by 
crimp force monitors. To be used in an 
automotive wire harness, terminal must 
exhibit certain crimp force characteris-
tics so that typical crimp force moni-
tors can effectively detect critical error 
modes. Though it is currently in draft 
form and many points are still largely 
theoretical, the standard has been in 
progress for many years. 

Concepts: Old and New
The standard focuses on relative de-

viation of force curves and headroom, 
both common concepts with regard to 
crimp force monitoring. Relative devia-
tion is the variation of peak force ex-
pressed as a percentage. Headroom is 
the difference between the peak forces 
of the average good crimp and empty 
crimp curves, also expressed as a per-
centage (see fig. 1).

LV 214-4 defines what an empty 
crimp is; something that is not clear to 
all. In a good crimp the conductor crimp 
is filled with all conductor strands and 
the insolation crimp with all undamaged 
insulation material. Crimp parameters 
are at the nominal values as specified 
by the manufacturer. An empty crimp 

The Impact of LV 214-4 – The German Automotive 
OEM Connector Test Specification

Fig. 1.  Crimp Force Curves and Headroom definition.

_____________ Continued on page 19
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has a full insulation crimp, but the con-
ductor crimp is empty (see fig. 2).

For many years, crimp force moni-
tors have analyzed the total area under 
the crimp curve.  However, LV 214-4 
defines four area segments; one for 
good crimps and one for each error 
mode, specifically, empty crimp, miss-
ing strands and insulation-in-the-crimp 
(see fig. 3). The good crimp area is the 

area between the good crimp curve and 
the empty crimp curve. Similarly, the 
missing strand area is the area between 
the missing strand curve and the empty 
crimp curve. Alternatively, the area for 
insulation-in-the-crimp is the area be-
tween the insulation-in-the-crimp and 
the good crimp curves. Differences in 
each of these areas must be detectable 
for the corresponding error mode.

The LV looks closely at the “roll-in” 
portion of the crimp. The roll-in area 

is the beginning of a crimp force curve 
where the terminal wings begin to roll 
in and close around the wire. Most 
monitors ignore this portion because 
forces are usually inconsistent and this 
part of the crimp process is not very im-
portant. However, LV 214-4 analyzes 
relative deviation and defines the posi-
tions X

0
 and X

1
. 

X
0
 is generally where the good crimp 

and the insulation-in-the-crimp curves 
begin to diverge. X

1
 is generally where 

the good crimp and empty crimp curves 
begin to diverge. The LV provides a for-
mula to determine specific locations for 
X

0
 and X

1
. 

At this time, however, no crimp 
force monitor analyzes the area under 
the crimp curve as described in the LV. 
Similarly, the force curve data in the 
roll-in area is typically ignored during 
monitoring with filters. Therefore, the 
different area regions, X

0
 and X

1
 are 

theoretical and will only be considered 
during initial validation of the terminal.

Today’s crimp force monitors detect 
area differences as a result of crimp 
defects but analysis does not go to this 

detail. But the LV is not a specification 
on crimp monitors; it is a specification 
on terminal characteristics. Regardless 
of how the area results are calculated, 
when crimped, the LV mandates that 
a terminal must exhibit significant dif-
ferences in these areas so that a crimp 
force monitor can accurately detect all 
scenarios. If not, it will not be approved 
for use in an automotive harness. Fur-
thermore, typical crimp monitors are 
used on the production floor. Therefore, 
if the terminal is already on the produc-
tion floor, it has already been approved 
so this level of detail in the analysis is 
not required.

Feasibility Study
The feasibility study is the testing 

methodology for terminals as defined 
under LV 214-4. It is to verify that de-
fect modes can be detected for a ter-
minal/wire combination. The output 
identifies the separation between good 
crimps and defect crimps. Tests must 
be performed using the smallest wire 
allowed for that terminal. For example, 
if the terminal is rated for 18 -22 AWG 
wire, 22 AWG wire should be used for 

The Impact of LV 214-4
Continued from page 50  ___________

Fig. 2.  View of Good Crimp (top) and Empty Crimp (bottom).
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testing. Although the procedure is writ-
ten for initial validation of terminals, 
this process can be used on the produc-
tion floor to determine the feasibility of 
any application. 

After the application is set up, crimp 
parameters have been verified, and the 
teach crimps are completed, 300 good 
crimps and five empty crimps are pro-
cessed. The relative deviation of the 
good crimp peak forces is calculated. 
The LV specifies a maximum relative 
deviation of 1%. If the relative deviation 
is greater than 1%, the terminal fails for 
this criteria and the testing stops. If the 
relative deviation is less than 1%, the 
terminal passes and the test continues. 

The next step is to test crimps with 
strands missing. The LV states that 9% 
missing strands must be detectable. Ex-
amples are given for calculating the 9% 
and rounding up for various wire sizes. 
For example, in a 7 strand wire, 9% 
missing strands equals 
0.63, which round up 
to one missing strand 
that must be detected. 
For a 32 strand wire, a 
defect must be detected 
with three strands miss-
ing. 9% of 32 equals 
2.88, which rounds up 
to three. 

Ten crimp samples 
are processed with the 
required number of 
missing strands and all 
must be detected as de-
fects. If not all are de-
tected as defects, the 
terminal fails and the 
test stops. If all ten are 
detected as defects, the 
test proceeds.  

The next step is to 
detect insulation in the 
crimp. Like with miss-
ing strand detection, 10 
wires must be processed 
with insulation in the 
crimp area and all must 
be detect as defects. LV 
214-4 mandates 30% in-
sulation inside the crimp 
for these tests and pro-
vides a clear method of 
measurement. If all are 
not detected as defects, 
the terminal fails and the 
test stops. If all are de-
tected successfully, the 
test continues.

At this point, the 
operator considers the 
headroom. LV 214-4 
states that headroom 
should be greater than 
35%. Headroom can 
actually be determined 
much earlier on in the 
feasibility test, however, 
it is best left for last. If 
the terminal fails any 
test up until this point, 
the terminal does not 
meet the criteria of the 
specification and thus 
cannot be used in an au-
tomotive wire harness. 
However, if all defects 
are successfully de-
tected but the headroom 

value is less than 35%, then perhaps 
special parameters are required. 

Documentation
The final area discussed in LV 214-4 

is documentation. In order to meet LV 
214-4 criteria, proper documentation 
must be kept of all assembly data, ma-
chine data and the results of all testing. 
This includes: terminal ID, crimp data, 
wire cross section, wire type, machine, 
applicator and crimp force monitor 
used, relative deviations, headroom, 
and feasibility study results. This data 
is used not only for internal purposes, 
but can also be shared with customers 
or manufacturers to help them under-
stand why a specific terminal is or is not 
appropriate for their application. 

Conclusion
It is important to remember that LV 

214-4 is intended for terminal vali-

dation in automotive harnesses. This 
means that when an OEM receives a 
terminal that has been approved for 
automotive manufacturing, all of this 
testing has already been completed. 
However, the LV 214-4 is a culmina-
tion of knowledge from top automotive 

manufacturers and provides consisten-
cy among expectations and processes 
in terminal requirements for automo-
tive use. Thus, it is important for OEM 
manufacturers to have at least a basic 
knowledge of what the LV 214-4 is and 
how it may impact their manufacturing.

Fig. 3.  View of 30% Insulation in Wire.
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FreePoint’s “Smart Devices” 
have proven to be an effec-
tive means for capturing op-

erational and performance data from 
legacy manufacturing machines in the 
wire harness industry, such as cut and 
strip machines, sonic welders, injection 
molding machines, and even wire har-
ness assembly stations. With this infor-
mation, organizations have been able to 
Measure, Share and Analyze their pro-
duction processes to gain efficiencies 

that drive productivity gains through 
our ShiftWorx platform.

FreePoint has recently launched 
their FPT Xi family of “Smart Devic-
es”, helping manufacturers better man-
age their entire production operation by 
capturing operational and performance 
data sets from their modern automation 
equipment and adjunct processors they 
may use in their SCADA, MES and 
MOM systems as well.

Two of the key technologies incor-
porated and supported in the new prod-
ucts are Ethernet/IP and OPC Servers 
– both of which can be used to provide 
data to the Shiftworx platform.

Ethernet/IP is actually a combina-
tion of two networking technologies 
that has become the de facto standard in 
modern manufacturing facilities.   Cre-
ated in 2001 by combining the ubiqui-
tous networking capabilities of TCP/IP 
over Ethernet with the robust services 
provided by the Common Industrial 
Protocol (CIP), Ethernet/IP is an open 
standard managed by ODVA Inc., a 
global trade and standards development 
organization that also owns 3 other CIP 
integrated network protocols – Devi-
ceNet, ControlNet and CompoNet.  The 
impetus behind the creation Ethernet/IP 
was to take the well-defined Service 
and Device object model framework el-
ements defined by CIP and use TCP/IP 
and Ethernet for networking and mes-
saging as defined under the standard 

OSI stack model.  Put another way, it 
combines the best of both worlds to cre-
ate a total solution far greater than just 
the sum of its parts!

OPC Server is based on OLE for 
Process Control, a series of standards 
and specifications for industrial tele-
communications to allow for communi-
cation of real-time manufacturing data 
between control devices independent 
of vendor.  OLE, or Object Linking 
and Embedding, originally developed 
by Microsoft for communications with 
database servers was chosen due to its 
ease of adoption and simple program-
ming interface.  

Today OPC has changed its name to 
Open Platform Communication as the 
dependence on OLE has evolved to in-
clude other transportation technologies 
that are Microsoft platform agnostic. 
The modern standard for OPC that re-
flects this platform neutral capability is 
referred to as OPC UA, or Unified Ar-
chitecture.  UA allows for modern tech-

FreePoint Shiftworx Supports Ethernet/IP and OPC 
Server Data Acquisition
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nologies to be used such as XML and Web Services 
that provide a much richer data set and allows for 
higher level support for MES, MOM and ERP sys-
tems.

OPC Servers provide the methods for many dif-
ferent software packages to access process control 
data from PLC’s (Programmable Logic Controller) 
and DCS’s (Distributed Control Systems).  It is a 
true Client/Server model where the Client is written 
specifically to support a device to allow for control, 
performance and operational data exchange. There 
are many vendor specific instances of OPC Server, 
most notably Kepware, however the OPC standard 

is maintained by the OPC Foundation who ensure 
it is open and available to anyone to use.

With the Industrial Internet of Things (IIoT) 
evolution fully underway and impacting our ex-
isting and new customers in as yet unknown but 
profitable ways, FreePoint’s engineers and technol-
ogy experts are keenly focused on all new develop-
ments in this space and are actively future-proofing 
our products to ensure long term value for their 
customers. The ability to acquire data via Ethernet/
IP and/or OPC Server reflects that commitment.

For more information on these new products, or 
their capabilities, contact paulh@getfreepoint.com

The 17th Annual Electrical Wire Processing Technology Expo, will be held on Wednesday, 
May 10 and Thursday, May 11, 2017 at the Wisconsin Center in Milwaukee, Wisconsin.
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The New Alphatron MPT-250C 
Digital Wire Crimp Pull Tester 
from DMC

The all new MPT250C Motorized 
Wire Crimp Pull Tester is the latest ad-
dition to the Alphatron™ Product Line 
from DMC.   This series of Motorized 
and Manual Wire Pull Testers represents 
the most reliable, portable, affordable, 
and wire specific test systems in the 
Wire Harness Industry.  The MPT250C 
takes its position as the top of the line 
Tensile (Pull) Tester for the verification 
of wire terminations.

A motorized pull tester (as op-
posed to a manual tester) is required 

for High Reliability wiring (Transporta-
tion Systems, Aerospace, and Class 
3 Wiring) to meet the specified pull 
rate (head speed) of the tester where
hand operated, manual testers can’t be 
used.  It is a well-known fact that mo-
torized testers with a stable speed and 
pull rate will provide more consistent 
and reliable test data.

The MPT-250C has been designed to 
be rugged and portable (20 Pounds) 
and it measures only 13.3” wide, X 6” 
high, and 11” deep.  

This Tester is equipped with State-
of–the–art Touch-Screen Controls, and 
PC Ready interface.  This provides the 
latest upload capabilities for Statistical 
Process Control, and other Data Cap-
ture applications.

Other Standard Features:
• Two Test Options:  Pull to Fail, and 

Force Hold 

• Easy Setup operation and Grip 
Change

• Accurate (± 0.3% Full Scale)
• Test Results in Pounds Force, New-

tons, or Kilograms Force

• Overload Protection (150% of Full 
Scale

• Pull Rate Speeds from 1 to 10 inch-
es per minute

• RS232 and USB Communications 
Ports

• Rugged Machined Aluminum Con-
struction

• Retractable Carry Handles 
Optional Accessories and Grips:
• Many standard options to choose 

from.  
• DMC will provide customized 

grips for your specific application.
• DMC provides Technical Support, 

Accessories, and Factory Calibration 
for all Pull Testers 

For further information contact Dan-
iels Manufacturing Corp, at www.dmc-
tools.com or e-mail: dmc@dmctools.
com

  
LASELEC Celebrates 
15 Year Anniversary 
with Electrical 
Harness Automation 
at NBAA 2016

Founded in 2001, 
LASELEC designs and 
manufactures cutting-
edge electrical wire 
processing equipment 
like UV laser wire mark-
ers, laser wire strippers, 
interactive harness as-
sembly boards, and har-
ness braiding machines. 
This wide range of 
products demonstrates 
the company’s willing-
ness for continuous in-
novation and leadership 
in the latest trends in 
aircraft electrical harness 
manufacturing, and to 
truly embrace automa-
tion.

LASELEC  presented 
its automatic solutions 
in a special presentation 
at the NBAA 2016 show. 

Prior to RapidShare 
being launched, the first 
step in the manufactur-
ing process of an aero-
space electrical harness 
started with the marking 
and cutting of wires. 
Next the operator had 
to manually group the 
batch of wires. Then the 
operator would label 
and sort those batches 
for production pro-
cessing before sending 
them to the shop floor 
for assembly on a form 
board. 

Laselec has initiated 
the new trend in the har-
ness manufacturing with 
GE Aviation being the 
first customer to experi-
ence an unprecedented 
level of automation. 
RapidShare is a solution 
designed to automate 
wire processing pro-
duction. The RapidShare 
robot arm, attached to 

A variety of standard and custom 
grips are available and easy to 
install.
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the ULYS Modena laser wire marker, is 
able to perform automatic tasks such 
as: labelling, stripping, crimping, bun-
dling and kitting processes. The op-
erator is now free to handle multiple 
tasks/machines instead of operating 
a single marking machine for an entire 
shift. RapidShare’s compatibility with 
the ULYS Modena line of laser wire 
markers has allowed companies, such 
as Airbus Group which owns several 
Laselec’s markers, to upgrade to the 
automated production system that has 
increased their competitiveness. For 
more information, contact Frederick Vi-
aut, Sales Manager, at frederick.viaut@
laselec.com, 814-460-7830. www.
laselec.com.

New Surface Mount Threaded 
Standoffs for PC Boards

Keystone Electronics has introduced 
a new series of threaded standoffs spe-
cifically designed and packaged for 
use on PC Boards in the same manner 
as other surface mount components.

Manufactured from steel with a tin 
plate, these standoffs can be added to 
the board using the same SMT equip-
ment used to populate the board, re-
ducing scrap and handling time while 
minimizing damage to a PCB that may 
occur while using traditional mounting 
products ensuring easy reflow solder-
ing for reliable solder joints. 

Threaded SMT standoffs are avail-
able in 2-56, 4-40 and 6-32 threads in 
lengths from 1/16” up to 3/8” and are 

supplied on tape and reel with Kapton 
tape on top surface for easy pickup.  
They are ideal for use with most vac-
uum and mechanical pick-and-place 
assembly systems.  Availability is from 
stock through Keystone’s global distri-
bution network.  Online ordering is ac-
commodated.

A major manufacturer of intercon-
nect components and electronic hard-
ware, Keystone’s capabilities include 
stamping, machining and assembly 
services.  Application engineering as-
sistance for product modifications and 
special designs are also available.  ISO-
9001 certified and RoHS compliant, 
company headquarters are in the USA 
with offices in Canada, Europe, Austra-
lia and Asia.

For more information, contact 800- 
221-5510 or 718 956-9800; fax 718 
956-9040; 

Email: kec@keyelco.com  or visit 
www.keyelco.com.

Surface Mount Threaded Stand-
offs for PC Boards.
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The New Twist-Strip™ 
TSK8000 Outer Jacket 
Stripping Tool from DMC

There has been exponential growth 
in the amount of Shielded Twisted Pair 
Cable being processed for wire har-
ness manufacturing.  This type of cable 
is needed to handle high-speed data 
circuits. There are many specifications, 
part numbers, and application options 
for High Speed Data Cable which adds 
to the complexity of processing these 
cables.

Removing the outer jacket for ter-
mination of the shield and inner wires 
presents a problem for people working 
with this type of cable, due its irregu-
lar (not-round) cross-sectional shape.  
The original Twist-Strip™ tool was 
invented by a maintenance engineer 
who was working with aerospace wir-

ing.  DMC Licensed and introduced the 
innovative Twist-Strip™ Tool and Die 
System into the wire harness industry, 
and the first generation of Twist-Strip™ 
Tooling was well received by users and 
maintainers who process High Speed 
Data cable.

By applying what was learned from 
the first generation Twist-Strip™ tools 
and dies, the DMC Engineering Team 
has enhanced the user friendly features 
and added blade depth adjustability 
to compensate for the variations com-
monly seen between cable lots and 
multiple manufacturers.  These addi-
tions further the user’s ability to consis-
tently remove the outer jacket with no 
damage to the shielding or inner con-
ductors. DMC is proud to introduce the 
TSK8000 as the next-generation Twist-
Strip™ Tool.

Historically, the most common tool 
for removing the outer jacket of shield-
ed twisted pair cable has been a razor 
blade.  This is a dangerous and difficult 
way to remove the jacket from any type 
of electrical cable. A razor blade offers 

significant unreliability in depth of cut 
which often results in a poor quality 
strip, cuts or scrapes on the shielding, 
and increases the probability of injury 
to the operator.

Other methods for removal of the 
jacket from multi-wire shielded cable 
are laser strippers, but they are costly, 
and not portable.  Laser stripping of 
multi wire cable can penetrate the in-
sulation on the inner conductors, and 
create a shorting path for solder and 
humidity which can cause failures on 
sensitive digital circuits.

The Twist-Strip™ Solution:
The DMC TSK8000 Twist-Strip™ 

product line gives the user a system 
with the maximum capabilities, while 
keeping the system portable, self-
contained, affordable, and operator-
friendly. The precise blade adjustment, 
zero friction ball bearing design, artic-
ulating/locking arms, and changeable 
dies makes the Twist-Strip™ a very 
easy, understandable, and repeatable 
system for cable prep.

Micrometer Adjustable Blades 
are an important new feature of the 
TSK8000.

This allows the tool to accommo-
date variances in the cable, whereas 
previous models of the Twist-Strip™ 
had fixed blades, which were non-
adjustable.  

A cable track is precisely machined 
into each die set.  This 
feature creates a con-
trolled rotation of the 
dies/blades as the ca-
ble is moved along the 
track. This produces a 
longitudinal score in the 
cable jacket, which is 
deep enough to allow 
cracking and peeling 
the outer insulation from 
the cable, but not deep 
enough to damage the 
shield or inner wires.

Once the correct dies 
are installed in the tool, 
and the adjustments are 
made, the Twist-Strip™ 
performance is con-
sistent and repeatable 
through thousands of 
strip cycles on a par-
ticular cable.  When it is 
time to change to a dif-
ferent cable application, 
a simple set-up process 
is followed, and the 
TSK8000 Twist-Strip™ 
Tool is ready for the next 
application/use.

This system is robust 
enough for high pro-
duction line operations, 
yet portable and versa-
tile enough for mainte-
nance, and second end 
terminations (wire prep 
operations) on wire har-
ness form boards.

DMC provides an up-
grade incentive in the 
pricing for users who 
elect to upgrade from 
the original Twist-Strip™ 
fixed blade system to 
the new TSK8000 Ad-
justable Blade tool and 
die package.

For further informa-
tion contact Daniels 
Manufacturing Corp, at 
www.dmctools.com or 
e-mail: dmc@dmctools.
com

caption needed
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SALES REPRESENTATIVE AVAILABLE  
FOR WIRE HARNESS / CABLE ASSEMBLY                                                                                        

Well established “hands on” personable individual with a very strong 
 industry knowledge and proven experienced professional contract Sales/
Marketing Representative for; Electrical Wire Harness, Electronic Cable  
Assembly along with Value Added product applications.

My objective is seeking a long term business relationship with your  
origination that is presently challenged with future additional sales growth in 
your company’s new business development efforts within the various market 
places. 

Please submit your company’s interest of requirements, whereby we can 
mutually explore and strategies these great business opportunities  

confidentially.

Wiring Harness News • PO Box 669 • Schererville, IN 46375
Attn: DL13263
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KEEP PROPERLY CONNECTED!
SUBSCRIBE TO WIRING HARNESS NEWS

WWW.WIRINGHARNESSNEWS.COM
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