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Board assembly in Juárez

By David Panco
______________________________

Competition is getting 
tougher in the wire har-
ness industry. Costs are 

rising, and companies are looking to 
find cost saving opportunities that 
can positively affect the bottom line.  
Finding those costs to reduce and 
eliminate are getting harder and hard-
er to find.  There is one area that ev-
ery company should look at, and that 
is their global supply chain.  Where 
does that raw material really come 

from, what is the country of origin, 
and are there customs duties built 
into the price of the material.  There 
are some golden opportunities wait-
ing for those companies to find.

Globalization is creating more for-
eign content in many of the products 
built today.  More and more compa-
nies in the US are purchasing more 
foreign origin components to build 
their products.  There are costs in the 
supply chain that most companies 
overlook, don’t pay attention to, or 
think they are just the “cost of doing 
business”.   Sometimes, these costs 
are buried in a composite number where they are not visible to manag-

ers and executives.
These are the customs fees.  Here 

is a list of the most common customs 
fees paid in the US.

• Customs Duties
• New tariffs added to 
   Customs Duties
• Merchandise Processing Fees
• Harbor Maintenance Fees

The costs that are apparent are the 

customs fees (duties and tarrifs) paid 
directly to US Customs and Border 
Protection by a company importing 
goods into the United States.  The 
Merchandise Processing Fee (MPF) 
is paid for importing shipments into 
the US and are an additional cost to a 
company.  This fee increased on Octo-
ber 1, 2018, and the MPF is based on 
the value of the shipment (0.3464%) 

_____________ Continued on page 39

By Joe Tito
Wiring Harness News

______________________________

Cesar-Scott, Inc. was in-

corporated in 1988, but 

it wasn’t until the mid 

1990’s that they began to concen-

trate on the contract manufacturing 

of wire harnesses. Since that time, 

they have built assemblies for the ap-

pliance, automotive, electronic and 

industrial markets. Their mainstay is 

the 20-26 AWG range, but they also 

produce many assemblies in 12 thru 

18 AWG. They are ISO 9001:2015/IS0 

14001:2015 certified and build to the 

IPC/WHMA-A-620 Standard.

As a somewhat regional supplier, 

most of their business is in the Border-

plex between Ciudad Juárez, México 

and El Paso, Texas. Many of their cus-

tomers have corporate headquarters 

elsewhere, but the facilities they 

supply to are within this bustling re-

gion. WHN recently interviewed the 

company’s President, Gustavo Farell, 

about their unique strengths and 

some new avenues they are pursuing.

For many years, Cesar-Scott pro-

duced comparatively simple assem-

blies. However, as Gustavo discussed, 

that has changed. “We’ve gotten away 

from simple discrete wiring to more 

complex harnesses, usually in the 

lower to medium volume levels,” 

he noted. The State of Chihuahua is 

widely held as the wire harness capi-

tal of the world. In such a tough com-

petitive region, it’s easy for a competi-

tor to underbid and snap the simpler 

designs away. Gustavo has therefore 

steered efforts towards building high-

er level assemblies while providing 

more value for his customers.

The company has also developed 

a talent for quick changeovers result-

ing from smaller production quanti-

ties. As Gustavo described, “This al-

lows us to preform particularly well 

when a customer has product fami-

lies of harnesses with the same con-

nectors and terminals, but with dif-

ferent configurations.” 

One thing the company is par-

ticularly proud of is their ability to 

design for manufacturability and as-

sembly (DFMA). They frequently con-

sult with customers’ engineers in the 

design stage to help ensure the prod-

uct can be assembled cost efficiently 

and effectively. “That is something 

I have always emphasized as key to 

the contract manufacturing of wire 

and cable assemblies, or any other 

product for that matter,” Gustavo in-

structed. He stressed that, for mostly 

liability issues, while his team is very 

good at suggesting improvements to 

the manufacture of products and to a 

general drawing clean-up; they have 

the customer sign off on any changes, 

thus shying away from full-blown har-

ness design. His senior administrative 

and engineering team has over 150 

years of combined experience work-

ing towards this goal.

Within the past three years, Cesar-

Scott moved their corporate head-

quarters from El Paso’s Westside to 

a very El Paso-centric location. They 

had always manufactured in Cd. 

Juárez, but remodeling a building in 

an old industrial district in down-

town El Paso has opened some ad-

ditional doors. “This put us in close 

proximity to the two bridges crossing 

into Mexico, along with El Paso Inter-

national Airport and other important 

transport locations,” Gustavo detailed. 

With the addition of this facility they 

now have the ability to do some wire 

and cable assembly and related kit-

ting operations in the US. “This has 

given us the space and flexibility to 

work with customers who may not 

necessarily need or want their pro-

duction to go across the border.” He 

feels this strategy has been especially 

important in today’s fluid trade regu-

lation environment.

Optimizing the Supply Chain

Cesar-Scott 
Straddling the Border with Innovative Thinking

https://wiringharnessnews.com/?p=397&preview=true
https://wiringharnessnews.com/article/optimizing-the-supply-chain/
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By Loren Smith
__________________________________

Why should I pay you 

a fee to sell my com-

pany?  This question 

is commonly asked by owners of 

wire harness companies who are 

weighing retaining an M&A firm like 

mine to help them sell their com-

pany versus navigating the process 

on their own. If you are guessing my 

response––that the M&A firm’s fee 

will customarily be far exceeded by 

the increase in sale price––you’d be 

correct. But can you also explain why 

that is so often the case?

A couple of examples of recent 

transactions should illustrate the wis-

dom of engaging expert help in the 

sale of your wire harness company.

Exhibit A: A large West Coast wire 

harness company owned by its 

founder

As often occurs, this successful 

company had been approached many 

times over the years by prospective 

buyers. Then, when the founder final-

ly started contemplating retirement, 

he almost accepted one of those un-

solicited offers to buy his company, 

but turned to us at the last minute for 

a second opinion.

We told him that, while he was 

considering a seemingly excellent of-

fer from a solid buyer, it was highly 

unlikely the offer fully reflected the 

value of his company. Unsolicited 

offers from random buyers rarely re-

flect a company’s true worth because 

that worth can consist of far more 

factors than a mere evaluation of the 

numbers would indicate. Without the 

knowledgeable, intensive effort re-

quired to identify a company’s posi-

tive attributes and potential, it’s not 

possible to develop a full picture of a 

company. Moreover, the absence of a 

competitive process always results in 

a discount to a company’s true value.

Armed with this recognition, the 

owner gave us a tight window to see 

if we could bring more to the table. 

After putting together a comprehen-

sive document highlighting the com-

pany’s many strong points and high 

potential, we contacted a number of 

industry people we knew along with 

a breadth of companies that might 

have an interest in acquiring this type 

of harness company.  

In the end, we were able to pro-

vide the owner with a letter of intent 

25% above ($9 million more) than 

the offer the owner had been close 

to accepting for his company. In addi-

tion, we then guided a vigorous and 

challenging due diligence process 

culminating in the closing. After the 

dust settled, our fee wound up rep-

resenting less than 10% of the differ-

ence between what the owner had 

been close to accepting and the deal 

we were able to develop for him.   

Exhibit B: Three times the cash at 

closing

Perhaps because this owner felt 

rushed into selling his company once 

he had rather suddenly decided to re-

tire for health reasons, he was close 

to accepting an offer from a buyer he 

had known for many years. The offer 

consisted of two parts: 25% of the 

sale price as a cash payment and 75% 

to be paid over time as a percent of 

the company’s revenue. Fortunately, 

however, the owner consulted with 

us before agreeing to what appeared 

to be a reasonable offer.

Primarily because of our contacts, 

we were able to bring an all-cash buy-

er to the table providing the owner 

with three times more cash at clos-

ing, removing the uncertainty implic-

it in the offer he had almost accepted.

Why bigger isn’t always better

One final point about maximiz-

ing the value of M&A firms: On occa-

sion, it pays to compare the extensive 

resources of a large M&A firm with 

the personal attention, nimbleness 

and industry knowledge of a firm 

like ours. We often see this advantage 

when a seller has already written a 

check for a valuation by a large firm 

but then gets curious about the kind 

of appraisal we might produce. Fairly 

routinely, we can substantiate a high-

er valuation than the large firm has 

determined in its 50-page document.

Recently, for example, we were 

able to bring a deal to the table that 

was almost twice as high as the deal 

a company had received from a much 

larger, higher profile firm. And the 

fee––again––amounted to less than 

10 percent of the additional dollars 

the seller was able to secure with our 

input.

All of this is not to say that our firm 

is superior to every other firm. What 

I am saying is that it behooves sellers 

to consult with an M&A firm like ours 

before making a deal on their own, or 

going with a much larger firm.

Loren Smith can be reached 

at lms@blvcapital.com or www.

bluevalleycapital.com

Loren Smith CEO 
Blue Valley Capital

Why Pay an M&A Fee?
Lessons learned from decades of deals
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https://wiringharnessnews.com/article/m-a-101-lessons-learned-from-decades-of-deals-jan-feb-2019/
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Redemption Over Replacement
By Wes Gardner

__________________________________

I like trucks.  All kinds of trucks.  

In a world gone soft, there is 

something satisfying about 

a two-ton tool that gets the dirtiest 

job done without complaint.  Several 

years ago, I needed a new vehicle and 

decided to search for a four-wheel 

drive friend.  The only problem was 

my cash resources were meager to 

say the least.  With only $1,500 to 

spare, my Craigslist results yielded ei-

ther rusted warriors or mechanically 

wounded veterans.   Since bodywork 

is beyond my skill set, I focused on 

the wrecked engine category.  Even-

tually, I found a 2000 Ford Ranger, not 

running, for $1200.  A blown head 

gasket had stopped it in its tracks.  So, 

with a little negotiation and a wreck-

er, I drug it home for $850.  And there 

in my garage a little miracle hap-

pened; a miracle called resurrection.  

I dismantled the engine, reworked 

the heads, replaced the gaskets, and 

cleaned everything.  It was, for me, 

a long and tedious labor of love.  Yet 

after many silent hours, the moment 

of truth came.  With a turn of the key, 

the restored power plant rumbled 

back to life.  

This automotive illustration pro-

vides an essential truth for the wire 

and cable industry.  When it comes 

to equipment, employees, or custom-

ers, redemption is often better than 

replacement.  Succinctly put, there is 

power in bringing things back to life.

Before we apply this principle, it’s 

important to grasp it wholly.  Perhaps 

enumerating the steps to redemption 

will bring clarity.  Be careful not to 

breeze over this section.  The depth 

of meaning far exceeds the brevity of 

writing. 

Redeeming means:
1.	 Looking past the current 

state and seeing that something or 
someone previously had value.

2.	 Realizing the value has been 
robbed by time, use, neglect or mis-
takes.

3.	 Envisioning the person or 
thing being restored to their original 
state of value.

4.	 Considering the cost of re-
deeming. 

5.	 Investing the necessary means 
to redeem with patience and persis-
tence.

6.	 Enjoying the immense rewards 
of your labor.

Now, with the principle stated, lets 

apply it in the real world of contract 

manufacturing. 

______________ Continued on page 8
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The Principle Applied to 
Equipment

SureTech Assembly produces cus-

tom cable assemblies from 30 awg to 

4/0.  Up until recently, our equipment 

capabilities ranged from 30 awg to 1 

awg.  For larger gauges we employed 

a manual cut table.  As volumes in-

creased, a common perplexity arose 

concerning tooling.  How do we pro-

cure appropriate equipment when 

the revenue stream has not yet been 

fully realized?  As such, we began to 

scour the used equipment market 

for something broken.  Better stated, 

we searched for something we could 

redeem.  Eventually, we located and 

purchased a used Komax Kappa 240 

that was deeply discounted.  Deeply 

discounted!  The used machine was 

paralyzed with electrical problems 

and would not even boot to a pro-

duction screen.  We applied the steps 

listed above (you may want to reread 

them now) and within a few short 

weeks she breathed life again.  It’s 

been a year since that repair, but this 

morning I heard it running perfectly. 

The Principle Applied to 

Employees

SureTech Assembly has utilized 

this principle extensively in em-

ployment.  Over the years, we have 

hired people who are handicapped, 

destitute, troubled, and even impris-

oned.  One young lady had a recent 

drug addiction but was now clean 

and seeking a job.  Carefully, she was 

employed and began as a floor work-

er.  As time and investment accrued 

her life began to change.  Eventually 

she became a line leader and excel-

lent employee.  On another occasion, 

SureTech employed a person who 

had been previously incarcerated.  

We even provided transportation to 

help the person back on their feet.  A 

final example includes a person who 

had previously sorted chicken eggs.   

Obviously, their skill set was very lim-

ited.   However, with intentional in-

vestment, she blossomed into super-

vising a production line.  Sometimes, 

the road has been hard, but it has 

proven to be profitable in ways that 

can’t be measured.  The principle is 

certain, it is wise to put to work what 

everyone else throws away.  In the 

words of one, “…I have come to seek 

and save that which was lost.”

The Principle Applied to 

Customers

Inevitably, some customers expe-

rience major difficulties.  They lose 

market share, their industry declines, 

or leadership changes.  In one way 

or another, they find themselves in a 

bad place.  In these moments, it’s easy 

to discard the customer and search 

for a replacement.  But redemption 

is often better than 

replacement.  In one 

such case at SureTech, 

a customer moved all 

their assemblies over-

seas to a low-cost re-

gion.  However, our 

support remained 

the same as their pur-

chase orders slowed 

to a trickle.  Another 

customer struggled as 

a start up in the phar-

maceutical industry.  

We faithfully stayed 

by their side.  In a fi-

nal case, a customer 

changed management 

and imposed unfair 

terms on SureTech.  

We patiently worked 

through each imposi-

tion.  Today, all three 

customers remain vi-

able!

Indeed, there is 

power in bringing 

things back to life.  It 

is a principle that tran-

scends the wire and 

cable industry.  It is a 

truth that can be ap-

plied to the simplest 

things in life and the 

deepest parts of our 

soul.  And when it is 

applied it works.  Five 

years have passed 

since that engine re-

build.  But this morn-

ing, as the odometer 

clicked past 227,000 

miles, my Ranger glad-

ly carried me to work.  

And we were both joy-

ful for the principle of 

redemption. 

Wes Garner is 

the Director of Sales 

and Marketing at 

SureTech Assem-

bly.  He holds a BA 

in Christian Studies.  

www.wes.garner@

suretechassembly.

com

Continued from page 6Redemption Over Replacement

http://www.wes.garner
http://www.strunk-connect.com


INDUSTRIAL INFO-TAINMENT	 Wiring Harness News JANUARY/FEBRUARY  2019 9

http://www.komaxwire.com


10  JANUARY/FEBRUARY 2019 Wiring Harness News	 INDUSTRIAL INFO-TAINMENT

Smart, Hungry, and Humble

Paul Hogendoorn

By Paul Hogendoorn
__________________________________

It is easy for me to identify the 
“true all-stars” on the teams I 
worked with over the years. 

They were the performers that not 
only got things done, but that prod-
ucts, divisions, and even companies 
were built upon. Some were dia-
monds in the rough, discovered along 
the way. Some were fresh graduates 
with that certain “spark”. Some were 
well educated, and some had great 
previous experience. It is easy to 
identify who those exceptional in-
dividuals were because the results 
spoke for themselves. However, it 
wasn’t always as easy for me to iden-
tify exactly what it was that made 
them special, until I heard Patrick 
Lencioni speak at a conference I at-
tended. His assertion was that the 
ideal team player was “smart, hungry 
and humble”.

Smart. It’s easy to understand 
that intelligence would be a critical 
characteristic. All the all-stars on my 
list are very smart people. Some are 
highly educated and ‘academic’, but 
others had an extra degree of com-
mon sense. Others just had a type of 
internal compass that lead them intu-
itively through what seemed to oth-
ers to be random processes, to con-
clusions that others might not ever 

get to. They are all, in their own ways, 
very smart people.

Hungry. This took me a little lon-
ger to digest. A few of them came to 
Canada as refugees, brought over by 
parents hungry for a better future for 
them. They knew the world they left, 
and they saw what the world they 
came to had to offer, and they were 
eager to dedicate themselves to the 
task of achieving it.  Others were 
hungry in other ways. They were per-
sistent in their efforts and driven to 
achieve the goal before them. Wheth-
er it was a new product needing to 
be completed, a ground-breaking 
technology being developed, or a 

_____________ Continued on page 13
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new message that needed to be com-
municated, the completion of the 
goal was all that mattered. Tenacity. 
Persistence. Relentlessness.

Humble. This one took me longer 
to sort through, but then I realized it 
might actually be the most definitive 
trait of the three. Smart people often 
have trouble listening to the insights 
and input from others, unless those 
insights come from people they be-
lieve to be a smart, or smarter than 
themselves. And driven, persistent 
people often don’t have the patience 
to slow down and consider other 
voices; their determination often in-
cludes an element of stubbornness. 
Both of these conditions are sort of 
natural and can be expected; smart 
and driven people usually rise to 
the top of the class and move up in 
the ranks of the company because 
of their smarts and dedication. So, 
here’s where humble separates the 
good and very good from the excep-
tional: humble people are more likely 
to actively and genuinely listen to all 
input from everyone, and to consider 
that input and those insights as just 
as important, and perhaps even more 
important, than their own. Humble 
people are also more likely to praise 
and “honour up”, acknowledging the 
achievements of people one or two 
rungs above them. Pride often gets in 
the way, but not for humble people. 
Humble people consider each per-
son’s insight and opinion as being as 
valuable as their own, perhaps even 
more valuable when it fills holes in 
their own blind spots. Without humil-
ity, its often hard to even accept that 
you have those blind spots.

A friend of mine recently retired 
as president of a major internation-
al technology company. He started 
when the company had only 30 peo-
ple. He was an engineer but started 
his career there in marketing. Even-
tually he headed that department 
and soon became vice president. Af-
ter many years in that role, the then 
president retired, and he was passed 

over for the top role, despite having 
served very effectively as second in 
command and helping build the com-
pany to a very successful state. He 
continued to serve the new leader, 
just as humbly, smartly and dedicat-
edly as he had the previous leader, 
but the company’s growth stalled. 
After a few years, the new president 
was removed and he was asked to 
take the leadership role, which he 
did. The company’s growth returned, 
and when he eventually retired, there 
was nothing that had to be said about 
his importance or the contribution 
he made to the company, because the 
results clearly spoke for themselves. 
The company was strong, vibrant, 
and succeeding. I have known him 
for over 30 years now and can look 
back on all the conversations I had 
with him, recalling that he was more 
interested in hearing my opinion and 
thoughts than expressing his own, 
and the times he would genuinely 
acknowledge and honour not just 
his subordinates, but also his peers 
and the people above him. It sounds 
simple and perhaps easy, but its not. 
It’s actually a very rare trait among 
people that are very smart and very 
driven.

Congratulations to M on your re-
tirement. You have set a fine example 
for others to follow. A big thanks to S, 
F, M, and K. Having you on my teams 
was an honour – you have the talent 
and the drive, but it is your humility 
that allowed us to get done the spec-
tacular things we got done. And a big 
vote of encouragement to C, J and B 
– your future looks bright if you con-
tinue to follow your strong internal 
compass. And, lastly to R, the smartest, 
most unwavering and humblest per-
son I know; without you on the team, 
nothing of true importance would 
have ever gotten done.

Paul Hogendoorn is president 
and co-founder of FreePoint Tech-
nologies. He can be reached at paul.
hogendoorn@getfreepoint.com or 
www.getfreepoint.com. “Measure. 
Analyze. Share. Don’t forget to share!”

Continued from page 10 ____________

Smart, Hungry, and Humble
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By Joe Tito
__________________________________

Doing the interviews for In-
dustry Profile is the best 
part of my job. There are 

always so many fascinating details, 
and it’s difficult figuring out what to 
include and what to leave out. One 
thing that has struck me over the past 
several interviews is the amount of 
in-house innovation that takes place. 
Almost every one of these operations 
has developed their own tools and 
equipment to achieve a specific task. 
They are tools not generally found in 
the marketplace that these folks have 
developed from scratch. 

In this article, I went back and 
spoke with the leaders who foster 
this innovation, and the engineers 
who bring them to life. The tools de-
scribed are in use every day at these 
facilities in the production of cable 
and harness assemblies. These com-

panies are doing exciting things, and 
I’m pleased they wished to share 
their ideas to make things better for 
the industry.  

Terminal Counter for Inventory - 
Automatic Coax & Cable

Leaders:  Gary and Glenda Martinet
Innovators:  Ray Ward, Larry Ward, 
Roger Cigelske, Christian Cochran

The Problem:  Gary and Glenda 
run a tight ship and are very detail 
oriented. One of Gary’s particular 
frustrations was keeping track of 
their terminal inventory. You’ve likely 
got the same setup at your facility 
with rows and rows of partially used 
reels. There are formulas for estimat-
ing the number of terminals left on 
a partially used reel, but they can be 
somewhat subjective, and Garry likes 
an exact count. He wanted a low cost 
way of obtaining an exact inventory 
on terminals.

When in Need, Make It Yourself!
Harness manufacturers invent their own
specialized tooling

Reel setup on terminal counter

http://www.inscoinc.com
http://www.springmillsmfg.com
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The Solution:  Gary gave Ray the 
task of coming up with a solution. 
Ray has been invaluable at Automatic 
Coax over the years for his ingenuity 
at creating specialty equipment, and 
adapting existing machines to run 
product more efficiently. He is lucky 
to have a team of technicians and ma-
chinists to help bring his ideas to life. 
Ray envisioned a simple counting de-
sign and set his group in motion. 

The result was a hand operated 
counter that uses an infrared sender 
and detector to count the terminals. 
It works much like the infrared setup 
on a garage door. As the light beam 
is broken, the counter advances. The 
operator simply places the partially 
used reel on the machine and feeds 
the terminals through the counting 
fixture. The paper feeds separately 
and the two are rejoined so they spin 

on to the take-up reel together. There 
are two set screws to adjust in and 
out for different size terminals. 

The pickup reel can either be an 
identical reel, or they can use an ad-
justable reel to accommodate almost 
any size terminal. The latter is used 
when they need to feed the terminals 
back on to the original reel per cus-
tomer requirement.

Ray designed and built the board. 
It is a simple Arduino processor, but 
it’s able to count the terminals at a 
very high rate. There are many differ-
ent nylon spacers they use to accom-
modate varying size terminal reels. 
Ray estimates they have about $200 
in materials invested, but the result 
is a counter that takes less time than 
complicated estimating. It also pro-
duces a much more precise inven-

_____________ Continued on page 24

Terminal counter in operation

http://www.zippertubing.com
https://imada.com/product-category/force-applications/crimp-testers/
https://wiringharnessnews.com/authors/joe-tito/when-in-need-make-it-yourself/
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In every issue of Wiring Harness News Anixter will bring you 
informative articles about wire and cable technology.

Thermoplastic vs. 
Thermoset Wire and 
Cable Materials 

One of the most beneficial 

ways of distinguishing 

the characteristics of a 

wire or cable is to determine if the 

insulation or jacket material used is 

a thermoset or a thermoplastic. The 

two materials have significantly dif-

ferent properties that influence their 

performance in a variety of applica-

tions. Understanding the properties 

of these two materials can be invalu-

able when selecting an economic 

product or trying to help prevent a 

possible meltdown. 

What is a thermoplastic material? 
A simple analogy to a thermoplas-

tic is a chocolate bar. When a choco-

late bar is melted, it has the ability to 

take on a new shape as it cools. This 

ability to be molded again and again 

is characteristic of thermoplastics. 

Thermoplastics are composed of 

chains of molecules such as poly-

ethylene. Each thermoplastic mol-

ecule is composed of many smaller 

individual molecules, as seen here in 

Figure 1. When heat is applied to the 

material, the added energy will allow 

the bonds between the molecules to 

be separated, causing them to move 

around like a liquid. 

 

What is a thermoset material? 
If a chocolate bar is analogous to 

a thermoplastic, thermoset materials 

can be described as being similar to a 

birthday cake. Once a cake is baked, 

it takes its final shape. Baking it lon-

ger does not increase or decrease the 

size of the cake. Ultimately if enough 

heat is applied, it will burn, but not 

melt like a chocolate bar. This partic-

Figure 1: Structure of Polyethylene

_____________ Continued on page 18
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ular characteristic is why thermosets 

are useful as durable materials that do 

not soften under high heat, such as 

car tires or flat roofing membranes. 

Technically speaking, thermoset 

materials are those that are formed 

of basic polymer structures, such 

as polyethylene, and then cured or 

vulcanized. The curing process is 

what turns the plastic polymers into 

thermoset materials, which are also 

known as natural or synthetic rub-

ber materials. The curing process can 

be done many ways, but the results 

are virtually the same. The long, indi-

vidual polymer chains of the plastic 

become cross-linked by smaller mol-

ecules (shown as smaller red lines in 

Figure 2). The figure shows the differ-

ent molecular structures of a thermo-

plastic and a thermoset.

 

Note: Because of the cross-linking 

required to make a thermoset, they 

are often referred to as cross-linked 

materials. In fact, when you see an 

“XL” in front of the abbreviation for 

a plastic such as polyethylene (PE), it 

means that it has been cross-linked, 

not that it is “extra large.” Such ther-

moset materials are called cross-

linked polyethylene or XLPE. 

How do I choose a material for 
my application? 

Knowing that the key difference 

between a thermoplastic and ther-

moset is in the way they respond to 

elevated temperatures can be an im-

portant aspect of which material to 

choose. For example, thermoset ma-

terials are often chosen for circuits 

that may experience an overload. 

This is because thermoset materials 

have a reduced likelihood of failure if 

momentarily operated at the higher 

temperatures that often accompany 

an overloaded conductor. Compara-

tively, thermoplastics are often easier 

to strip, which makes them easier to 

process on automated equipment for 

large volume applications. 

There are other considerations 

when choosing between thermo-

plastic and thermoset materials. Even 

Thermoplastic vs. Thermoset Wire and 
Cable Materials Continued from page 16 ____________

Figure 2: Thermoplastics vs. Thermoset

	 Thermoplastic Molecular Chains	 Thermoset Cross-linked Molecule

_____________ Continued on page 18
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though it is not true in every case, 

Table 1 lists some general character-

istics of the two material types and 

their implications to users. 

 The variety of materials available 

to modern wire and cable manufac-

turers is immense. This results in a 

wide range of properties within each 

material type. The table is a general-

ized summary that does not apply 

to every material. It is important to 

understand how the properties im-

pact the performance of the product 

in the intended application. Gener-

ally speaking, within a given material 

type, the old adage, “You get what you 

pay for,” still applies.

Thermoplastic vs. Thermoset Wire and 
Cable Materials Continued from page 16 ____________

Table 1  Material Characteristics

	 Characteristic	 Thermoplastic	 Thermoset	 How it affects the product

	 High Temperature	 Poor to good	 Excellent	 Increases survivability during
	 Mechanical performace			   emergencies or normal usage at high
				    temperature
	
	 Coefficient of friction	 Very low to	 Moderate to	 Affects pulling tension, wire
		  moderate	 very high	 processing and tactile feel

	 Elongation	 Poor to 	 Good to	 Measure of stretch before breaking,
		  good	 excellent	 encountered during installation,
				    processing, and flexing

	 Tensile strength	 Poor to	 Poor to	 Wide range of both material types,
		  excellent	 excellent	 impacts durability and stripability

	 Colorability	 Good to	 Poor to	 Affects identification, especially in
		  excellent	 excellent	 low-light conditions

	 Heat deformation	 Poor to	 Good to	 Beomes very soft as it nears its
		  good	 excellent	 melting point

	 Cold temperature	 Poor to	 Good to	 Affects storage, handling, installation
		  excellent	 excellent	 and usage in cold environments,
				    including air shipment

http://www.inscoinc.com
http://www.lakesprecision.com
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Dr. Cortney Baker, nation-

ally recognized authority 

on women in leadership, 

will speak at the IPC APEX EXPO 

Women in Electronics reception on 

Wednesday, January 30, 2019, 6:00-

7:00 p.m.

Her keynote, “Closing the Gender 

Gap and Conquering the Mythical 

Glass Ceiling” will cover the prog-

ress women have made in workplace 

equality despite the continuing gen-

der wage gap, and the underrepre-

sentation of women in executive po-

sitions in various industries. Dr. Baker 

will discuss the challenges women 

face when advancing their careers, as 

well as strategies to implement to get 

beyond these challenges. Participants 

will gain knowledge of how their or-

ganizations can support and promote 

high potential women into higher 

level leadership roles.

Host of the talk show “Conquering 

the Glass Ceiling with Dr. Cortney” 

and author of “Unlimited: Conquer-

ing the Myth of the Glass Ceiling,” 

Dr. Baker was named the 2016/2017 

Texas Business Woman of the Year. A 

researcher, author, trainer, and TEDx-

speaker, Dr. Baker is the founder and 

CEO of KidsCareHome Health, a 

multi-million-dollar healthcare orga-

nization in Texas and Colorado. She 

holds an Ed.D in organizational lead-

ership from Pepperdine University.

The Women in Electronics recep-

tion, sponsored by Indium Corpora-

tion, invites women in the electron-

ics industry to join their colleagues 

across the supply chain to network, 

share ideas, and discuss career expe-

riences.

“We are thrilled to welcome Dr. 

Cortney Baker to IPC APEX EXPO 

2019,” said Alicia Balonek, senior di-

rector, trade shows and events. “We 

are eager to learn her insights on ex-

panding women’s leadership roles 

and to share our experiences navi-

gating a career in a male-dominated 

industry.”

The Women in Electronics recep-

tion and other special events as well 

as access to the exhibit hall are free 

to those who register in advance, a 

savings of $40 on-site. Attendees who 

register by December 21 will save 

20 percent off registration fees. In 

addition, attendees who register for 

the All-Access Package will receive a 

significant percentage off a la carte 

options. Details, including dates, time 

and complete registration options, 

are available at www.IPCAPEXEXPO.

org.

Dr. Cortney Baker to Keynote Women 
in Electronics Reception at 
IPC APEX EXPO 2019

http://www.aes-usa.com
http://www.ttiinc.com
https://wiringharnessnews.com/article/dr-cortney-baker-to-keynote-women-in-electronics-reception-at-ipc-apex-expo-2019/
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Print a bar code label only Restrict an operator from Identify the operator for Verify the bar code label
if the harness passes? altering the program? labels and data collection? is applied to the harness?

Transfer programs to tester Send alert if harness is Connect to a network for file Work as a standalone system
via a memory card? removed prematurely? transfers and data collection? without needing a computer?

By Melissa Femia
____________________________

Rebecca Schenk is a 
Power Woman at Al-
lison Transmission, 

Inc. in Indianapolis, Indiana 
currently working in Product 
Engineering.  She has worked 
at Allison Transmission for 
about 20 years in various po-
sitions including Product/
Project Engineering, Test Engi-
neering, and Application Engi-
neering.  In Product Engineer-
ing, she spent most of her time 
in the Electronic Components 
Hardware Group where she 
worked with suppliers on de-
signing, testing, and releasing 
products.  As an Application En-
gineer, she worked at the other 
end of the spectrum with the 
Original Equipment Manufac-
turers (OEMs) to design Al-

lison Transmission products 
into their vehicles and applica-
tions.  While in Test Engineer-
ing, she was responsible for 
transmission hardware testing.  
She was also involved in the 
calibrations group during her 
application years and warranty 
and service activities during 
her early product engineering 
years.  Rebecca is definitely a 
woman who knows her trans-
mission components from de-
sign through implementation 
and service.  

Rebecca was not exposed 
to textbook engineering dur-
ing her middle school classes 
as there were no STEM pro-
grams available.  Attending a 
private Catholic high school, 
she graduated 3rd in her class 
and enjoyed traditional math 
classes such as Algebra, Ge-
ometry, and Calculus.  The 

school had no STEM-specific 
programs in which she was 
able to participate.  However 
and while uneducated colle-
giately, Rebecca’s parents ex-
posed her to many projects 
at a young age.  Her father, an 

automotive and marine 
mechanic, involved her 
and her brother in design-
ing and building a go-kart.  
She also was exposed to 
work on her grandfather’s 
farm and helped work on 
building houses, fixing 
cars, doing woodwork-
ing projects, and building 
concession booths, among 
other projects.  As a home-
maker and administrative 
assistant, her mother also 
included Rebecca in ac-
tivities like cross-stitching, 
cake decorating, painting, 
and gardening.  While she 
may not have realized it at 
the time, she developed a 
strong understanding of 
how objects fit together 
and a keen mechanical ap-
titude.  

Because of their math-
ematical interest and ap-
plied mechanical knowl-
edge, both Rebecca and 
her brother chose to pur-
sue mechanical engineer-
ing.  She attended the 
Rose-Hulman Institute of 
Technology (RHIT) in the 
first class that allowed 
female participation for 
full-time courses.  Previ-
ously, RHIT was an all-male 
school though there were 
females in attendance 
some prior years for part-
time studies.  In fact, one 
of Rebecca’s most inter-
esting memories includes 
her first day of Freshmen 
studies when there was 
national media attention 
covering the first day for 
females (as full-time stu-
dents).  During that year 
at RHIT, there was a 13-1 
male to female ratio at the 
school.  She recalls hav-
ing only 1-2 females in her 
classes.

When I asked her how 
she felt about being so out-
numbered by the boys in 
her classes, she added that 
she actually felt welcomed 

Spotlight on Rebecca Schenk

Melissa Femia
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and enjoyed the male attention.  She 
believes that the guys were happy to 
have females around campus.  She 
thinks that the professors were also 
glad to have the males cleaned-up for 
class now due to the female presence.  
Because the school was previously 
all-male, there was more mention of 
the females at the school rather than 
the females in engineering. 

In terms of obstacles during col-
lege, Rebecca mentioned that there 
was a lot of time spent creating fe-
male organizations on campus.  Dur-
ing her Freshmen year, she and some 
other girls joined the male tennis 
team because there was no female 
team.  Fortunately, the situation was 
rectified during her Sophomore year 
when a female tennis team was initi-
ated.  

In the workforce, Rebecca be-
lieves that there were and are many 
opportunities for advancement.  
She admits that it is tough to gauge 
whether she received the same re-
spect as her male counterparts.  Her 
personal work ethic required her to 
put forth extra effort to gain respect, 
though she may have also been criti-
cized for that additional time spent 
in some areas.  She believes that one 
needs to realize her own accomplish-
ments and be one’s own cheerleader 
to gain the respect of others.  

She encourages other females to 
pursue engineering in college as it is 
a versatile degree.  She recommends 
that they take advanced math and 
science classes in middle and high 
school and also that they become in-
volved in groups and activities that 
expose youth to engineering.  She 
also advises that students really learn 
the material as they will build on all 
of the basic concepts during their 
lifetime rather than just learning 
enough to pass the tests.  

In the past, Rebecca acted as a 
mentor for summer interns at Alli-
son Transmission.  She also led work-
shops at a career conference entitled 
‘Curiosity, Confidence, Challenge!’ at 
a local school to promote math, sci-
ence, and technology for 6th, 7th, & 

8th grade females.  She has also par-
ticipated in the Women & Hi Tech 
organization which is focused on 
promoting equal inclusion in STEM 
professions by providing a support 
system and networking opportuni-
ties for female professionals and girls 
seeking out STEM careers.  

Thank you, Rebecca, for sharing 
your story and Allison Transmission, 
Inc., for your support of females in 
engineering.  

Spotlight story written by Me-
lissa A. Femia, President of Jana 
Diversity Solutions (J-Di).  J-Di is a 
female-owned small business that 
manufactures wire harnesses and 
supplies warehousing & logistics 
as well as engineering services.  If 
you would like to be spotlighted in 
a future edition of WHN or if you 
would like to recommend someone 
to be highlighted for the benefit of 
advancing females in engineering, 
please send the contact information 
to melissa.femia@janadiversity.com.  
Inspiring individuals working in or 
around the wire harness industry 
are encouraged to participate, but 
the requirement is that the female 
must possess an undergraduate de-
gree in an engineering discipline 
since the premise of the series is to 
encourage females to pursue and 
persist in engineering along with 
work in a wire-harness related in-
dustry. 

Rebecca Schenk

mailto:melissa.femia@janadiversity.com
http://www.astrotool.com
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tory count. That makes Gary 
very happy.

Automatic Taping Tool - 
H & L Manufacturing 

Leader:  Russ Richardson, Pres-
ident
Innovators: Mark Dornbus 
and Andy Knaut, Engineering

The Problem:  As Mark 

pointed out, most of H & L’s 

harnesses are wrapped in 

some kind of tape. With a part 

that is three inches long, the 

application process is not such 

a big deal. When, however, the 

part is longer, two problems 

are created. First, the operator 

has to roll the tape manually, 

hand over hand, all the way 

down the part. This same ac-

tion, all day long, can cause a 

repetitive motion injury for 

the operator. 

Second, the whole process 

is incredibly monotonous, so 

it’s easy for mistakes to go un-

noticed.  There is little control 

of the amount of tape being 

used due to varying amounts 

of overlap in the hand opera-

tion. 

The team experimented 

with some semi-automated 

tape dispensers, and even used 

several on the production floor. 

They put them to use on a part 

that was running at 11,000 per 

week, and within 30 days, the 

bearings fell apart. They had to 

come up with a fix.

The Solution: Mark discov-
ered an old prototype tap-
ing concept laying around in 
the back from days gone by. 
It looked like a concept that 
wasn’t quite taken to fruition. 
Mark tweaked the concept 
considerably, and his new de-
sign was on the on the shop 
floor making parts within 
three weeks. There were limi-
tations to the first design in 
that the operator had to hold 
the part as they were travers-
ing it with the tape. With sub-
sequent designs, the operator 
simply loads the part into a fix-
ture, feeds the tape, hits a but-
ton and the machine does the 
entire process by itself. 

It was a tricky process to 
say the least. There are ten-
sion differences with differing 
materials. Also, the tape pulls 
much easier at the beginning 
of the roll than it does towards 
the smallest portion of the roll. 
Accounting for the tension 
and angle differences took 
quite a bit of trial and error. 

The initial tool was built to 
do a specific part. A second de-
sign can be altered within 20 
minutes to run three parts. The 
team is now on their third iter-
ation of the tool and described 
the latest version as a “tank”. It 

When in Need, Make It Yourself!

Automatic Taping Tool finished product

Continued from page 15 ______
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can be modified to to run anything 
from two inches long up to three feet 
just by changing out some of the tool-
ing and resetting the limit switches. 
They also added safety stops and 
guarding to make the tool even safer.

Not only does the new tool pro-
duce a consistent product that their 
customers love, there is also a sub-
stantial labor savings. What used to 
take a group of eight operators, now 
takes three.  That freed up five addi-
tional people to work on other much 
needed tasks, so no employees were 
displaced through automation. 

Since the team and I started talk-
ing about this tool, they decided to 
explore the possibility of seeking pat-
ent protection on the design. So for 
now, pictures were not possible. They 
were able to give me some great pic-
tures of the finished product, and I’ll 
keep you posted on how things prog-
ress. 

Universal Applicator with 
Changeable Dies - 
SureTech Assembly
Leader:  Jack Hayes
Innovator: Wes Garner, Director of 
Sales and Marketing

The Problem:  SureTech Assembly 

is a typical contract manufacturer 

of wire and cable assemblies with 

about 60 employees. They fight the 

common fight of competitiveness 

and profitability. One of their greatest 

expenses is in applicator tooling. Ev-

ery single terminal requires its own 

applicator and at $1500 to $4000 

per applicator, the company has well 

over $100,000 worth of tooling sit-

ting on the shelf at any given time. As 

Wes put it, 90% of their applicators 

are on coffee break 100% of the time. 

Also, mechanical applicators have a 

lot of moving parts that need lubrica-

tion and maintenance. 

The Solution:  Wes and his team set 

out to analyze their applicators to see 

if there was a radically different way 

to reduce the cost and improve per-

formance. They identified the feed-

ing mechanism as their main bone of 

contention. Because the mechanism 

is tied to the movement of the ram, 

it became the obstacle for innovation. 

That’s when they made the pro-

found discovery dealing with the 

carrier strip. The applicator chops 

the strip during normal operation. 

But they experimented with leaving 

the carrier strip in place, and found 

it becomes the perfect component to 

draw the next terminal into position. 

As Wes likes to say, what everyone 

else throws away they put to work 

with their design. 

Once they zeroed in on using the 

carrier strip in this fashion, they in-

troduced stepper motors and elec-

tronics to drive the tool. Wes said 

their new design makes for a dramati-

cally different applicator that does 

two things. First, they no longer need 

an entire applicator body including 

the ram and all of the housing. Their 

new applicator accommodates rela-

tively inexpensive tool packs or dies 

($100s, not $1000s) for the individual 

terminals. These tool packs slide in 

and out in a matter of seconds. 

The other thing they like about 

their design is that the tool is now 

SureTech’s Crimptronix Accudrive Applicator

_____________ Continued on page 27 
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controlled by stepper motors and 

electronics, giving them a much 

greater level of control. They like the 

fact that they can control the opera-

tion electronically instead of using 

set screws and hand tools. The team 

designed and built everything in-

house and even wrote the software 

that runs it. They are on the shop 

floor and run every day. 

There is one thing that sets 

SureTech’s tool apart from the oth-

ers. Convinced that the way they uti-

lize the carrier strip was truly unique, 

SureTech sought for, and obtained 

a patent on the design. They were 

able to use their financial resources 

to bring the tool to first production 

run levels for use on their shop floor, 

but that’s about as far as they wish 

to take it. They are actually looking 

to sell or license the technology to a 

qualified tool maker or manufactur-

er. Wes indicated that it’s a turn-key 

concept that could be turned into a 

product line very quickly. They have 

even given it a name – the Crimptro-

nix Accudrive. Along those lines, you 

may contact Wes directly at wes.gar-

ner@suretechassembly.com. Follow 

this case-sensitive link to see a great 

video of the tool in action:  http://bit.

ly/2UeiGgR.

I thoroughly enjoyed seeing these 
concepts in action and bringing them 
to you in this article. If you have an 
in-house design you have used to im-
prove productivity, and you would 
like to share it with the readers, con-
tact me at joe@wiringharnessnews.
com. When I get a group of them, I’ll 
create another article.

When in Need, Make It Yourself!
Continued from page 25 ___________

Die Sets for the Accudrive Applicator
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By Christine Siebert
____________________________

As many Wire and 

Cable Harness Man-

ufacturers know, no 

matter which market segment 

you are currently in, each 

company faces many of the 

same challenges. They need to 

provide their customers and 

OEM’s high-quality, low-cost 

wire harnesses to meet today’s 

demand while also maximiz-

ing efficiency. This a very tall 

order in an industry that has 

incredibly low margins. To be 

able to meet these demands, it 

becomes crucial for their Sup-

pliers to deliver high-quality 

products that are not only af-

fordable but contain cutting-

edge, innovative solutions to 

increase productivity, quality, 

and functionality. In this edi-

tion of Wired In, we will dis-

cuss three areas to take into 

consideration when building 

your next wire harness.

1.	 Connectors vs. Hard-

wiring – This is an ongoing 

debate when designing in-

dustrial machines but there 

are many advantages to using 

connectors over hardwiring in 

these machines. Connectors 

have come a long way and can 

be designed with many dif-

ferent options and are easily 

configurable. They can resist 

vibrations and extreme tem-

peratures, withstand harsh 

weather, prevent ingress, etc. 

Using connectors gives the 

machines added flexibility 

to be pre-built and modular 

with a plug and play approach 

which makes it more appeal-

ing from a price point. 

It also eliminates the 

risk of wiring errors on 

site by the local electri-

cian.

Another cost-sav-

ings point is that this 

is a repeatable process 

that can be done on the 

shop floor. These wir-

ing harnesses can be 

assembled by current 

staff prior to shipping 

the product. Using the 

same wire lengths and 

be tested before being 

shipped. With the flex-

ibility of the multitude 

of connectors that are 

available on the market 

today, range of sizes, 

coated or uncoated 

metals, different volt-

ages, different transmis-

sion media, quick-lock 

termination, electrical 

noise variations, slim 

models for tight spaces, 

etc., there will be a con-

nector to match every 

project. The connec-

tor debate has come a 

long way but we feel 

that connectors gives 

design flexibility and 

savings for those Indus-

trial projects.

2.	 Crimping – 

There are many chal-

lenges to crimping 

wires for your har-

nesses and if you have 

the right frame of ref-

erence when choosing 

your tools, they can 

lead to cost savings for 

your company. 

So, how do you 

choose the right tools? 

This is not a one an-

swer fits all question 

but some areas to re-

view are volume, wire 

gauge and crimp pro-

file. First, determine 

what is the volume 

of your operation. Are 

you high-volume? Then 

you most likely, will 

mailto:kingsley@diagraphmsp.com
http://www.heilind.com
https://wiringharnessnews.com/article/whma-wired-in-jan-feb-2019/
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need automatic tooling such as a 

crimping press. Does your company 

handle lower-volume crimping? Then 

you will have simpler needs such as 

hand crimping tools. Also, top factors 

are wire gauge and terminal profile. 

Each tool will be specific with a data 

sheet according to the American Wire 

Gauge (AWG) and recommended ter-

minal crimp size. Knowing the an-

swers to these questions will assist 

you in choosing the right crimping 

tools for your organization and help 

choose the right supplier.

3.	 Harness Design Software 

– When designing your harnesses, 

there are many areas to think about 

such as wire length, bending, radius 

and routing. Wiring harnesses have 

become more complex and there has 

become more of a need to be custom 

made. The engineers designing these 

harnesses need to reduce design time 

while improving their designs and 

reducing costs and turnaround time. 

It’s very easy to make mistakes rang-

ing from mismatching wire capabili-

ties such as bend radius, length calcu-

lations, wiring data, and bundle sizes, 

to name a few.

With today’s Harness Design Soft-

ware, automation has been able to 

solve many of these issues for engi-

neers by rapidly creating drawings, 

calculations, automate documenta-

tion and even able to quote. By au-

tomating your designs, you can meet 

the challenges of the industry and 

stay ahead of the market while keep-

ing your costs low.

There are many challenges in the 

Wire Harness Industry and many sup-

pliers to choose from and WHMA has 

partnered with the best in the Indus-

try!  If you have questions, please 

join us in Dallas, TX at our upcoming 

2019 WHMA Annual Wire Harness 

Conference on February 19th-22nd 

and you’ll meet many of these Suppli-

ers! Many of them will be showcas-

ing their automation wire processing 

technology products for you to see, 

in person, so be sure to register today 

at http://annualconference.whma.

org/. 

If you can’t make the conference, 

visit our website at https://whma.

org/members/supplier-profiles/ to 

find the right WHMA Supplier Mem-

ber that can be your partner with our 

market’s ever-changing challenges.

http://annualconference.whma
http://www.atlaswirecorp.com
https://wiringharnessnews.com/article/whma-wired-in-jan-feb-2019/
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The efforts of the Re-
shoring Initiative are 
of particular interest 

to the wire harness industry. 
Our industry presents some 
comparatively low lying fruit 
for the reshoring efforts of US 
manufacturing. The Reshoring 
Initiative is a nonprofit orga-
nization dedicated to bringing 
manufacturing jobs back to 
the United States by helping 
companies assess the total cost 
of offshoring.  Their goal is to 
shift the collective thinking of 
‘offshoring is cheaper’ to ‘lo-
cal reduces the total cost of  
ownership.’ Harry Moser, the 
organization’s Founder and  
 

President, recently spoke with 
WHN to update his efforts.

Harry started by pointing 
out some facts that make our 
trade deficit particularly men-
acing.

Harry: Typically, when a 
country has a trade deficit like 
we have, their currency gradu-
ally declines. They get more 
competitive, and pretty soon 
the trade deficit goes away. But 
that has not happened for the 
US because we are also the 
reserve currency, which holds 
up the dollar. So, we are a great 
place to be a bank, but a hor-
rible place to be a manufactur-
ing company. 

Another way of looking at 
this is our self-sufficiency, or 
the percentage of goods we 
make versus those we import. 
We currently produce less than 
50% of what we consume. So, 
if there’s ever a crisis; if there 
is ever the inability to import, 
if our dollar does collapse and 
things from offshore get crazy 
expensive; we don’t have the 
ability to produce even 50% of 
what we consume. It’s just not 
a long-term viable solution.

WHN:  Aside from the obvi-
ous, what are the advantages of 
balancing the trade deficit?

Harry:  The benefits of bal-
ancing the trade deficit 
are huge. I’ve seen stud-
ies that the budget defi-
cit would be cut in half 
if we eliminate the trade 
deficit. 

We would also re-
store the middleclass. 
Everybody complains 
about income inequality, 
which is largely due to 
the loss of manufactur-
ing jobs. Balanced trade 
would bring back the 
small to medium size 
corporation - the family 
owned job shops that 
should be the core of 
our manufacturing but 
have been weakened so 
much.

We would also re-
duce global pollution. 
When you make things 
in China, the electric-
ity is dirty, the factories 
pollute more and then 
you have to drag this 
stuff half way across the 
world. 

What we would see is 
a virtuous cycle where, 
as we reshore, com-
panies increase their 
capital utilization. As 
that happens, they have 
the money and need to 
invest, and when they 
invest their productiv-
ity goes up. When that 
happens, they become 
more competitive and 
are therefore able to re-
shore more. So, by start-
ing that cycle and con-
tinuing that cycle, the 
US will win or, at least, 
stop losing. (Figure 1).

A lot of pundits will 
say, “forget all this, few 
jobs can be brought 
back.” In 2017, reshoring 
plus FDI (foreign direct 
investment) brought 
back 171,000 manufac-
turing jobs. 

WHN: Wouldn’t the 
necessary increase in au-
tomation wipe out any 
increase in jobs? 

Harry:  No. We can 
have both productivity 

Update from Reshoring Initiative
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and growth in manufacturing jobs. 
You don’t have to choose between 
those two. Often, I read that robots 
are going to take all of our jobs and 
that we should tax them. Bill Gates 
says that. They reason that everybody 
will be sitting around with nothing 
to do, so we need money to give to 
them. In reality, we will lose more 
jobs to Chinese automation if we do 
not automate, then we will lose to US 
automation if we do automate. So, it’s 
essential to automate. We will be bet-
ter off, with more jobs. 

WHN:  It sounds like a herculean 
effort. How can the US do it?

Harry:  The reality is that the US 
is on a tilted playing field proven 
by our year after year roughly seven 
hundred-billion-dollar goods trade 
deficit.  The Reshoring Initiative did 
a recent research project with Plante 
Moran, one of the largest consulting 
and auditing firms in the country.  
It turns out you only have to bring 
back about 20-25% of what’s being 
produced offshore to completely bal-
ance the trade deficit! This is where 
the Reshoring Initiative comes in. We 
can help bring jobs back today and 
level the playing field for tomorrow.

To do this, we have the TCO Es-
timator Tool (see full description at 
the end of this article). It’s free online 
for harness producers to use, and it’s 
available on our website (reshore-
now.org). If you’re in purchasing, you 

can use it when buying. If you’re in 
sales, you can use it for selling. If you 
work in a job shop, you can use the 
TCO Estimator for selling against im-
ports by helping your customer un-
derstand the math. And assuming Chi-
nese wages continue to go up at the 
rate they have, within two or three 
years, the total cost of bringing goods 
in from China will be even higher. 

A gleaming example of where we 
did this is a with a company called 
Morey Corporation in Woodridge IL. 
They are supplying printed circuit 
boards (PCBs) for heavy equipment 
[OEM’s]. They came to me about a 
year and a half ago as they were about 
to lose an order from their best US 
customer to China over piece price. 
The CEO and I did the TCO analy-
sis. He took it to his customer and 
showed them that even though Mo-
rey’s price was higher, the total cost 
of ownership was lower. The com-
pany reports this was key to saving 
a $60M dollar order by helping the 
customer see the math correctly. We 
are here to help you do that. 

The Reshoring Initiative has also 
developed a program to help facili-
tate reshoring, and it’s called The Im-
port Substitution Program. Let’s say 
you’re making harnesses, and you’re 
losing orders to imports. We can tell 
you which companies (importers) 
are bringing in the largest quantities 
of the kind of harnesses you make. 

Figure 1:  Reshoring/Productivity Cycle

_____________ Continued on page 38
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We can tell you how much they are 
bringing in and the approximate unit 
price, and then train you to go after 
this business. You can pick the ones 
that you can make for maybe 10-15% 
above the offshore price, then use the 
TCO tool to show them they are bet-
ter off buying from you. Once again, 
we are here to help you do that. 

WHN:  What else can we as an in-
dustry do to help in the reshoring ef-
fort? 

Harry:  Support a policy tide that 
lifts all US industries. One that gets 
the US price competitive with off-
shore. Right now, Trump’s tariffs have 
helped the steel and aluminum indus-
tries, but its hurt the people who use 
steel and aluminum. So, its arguable 
whether its helped the country at all. 
We want a policy that uniformly lifts 
all industries – the steel industry and 
steel users, for example. We have put 
together and sent to the administra-
tion the Competitiveness Tool Kit. 
We have identified a series of poli-
cies, for example, getting our skilled 
workforce to be as good as those in 
Germany and Switzerland. We believe 
that alone is worth about 5% on price 
advantage. 

Next, get the corporate tax rate 
down to 15%.  We are already about 
2/3 of the way there from the pre-
vious 35%. Also, we need to have a 

value-added tax (VAT). The rest of the 
world has a VAT and we don’t. When 
we ship our product to them, they 
put a 15% tax on us. When they ship 
their product to us, they get a 15% 
credit. We are thus fighting with our 
arms behind our back. We also need 
to get the dollar down by 20%. 

If you put all those things together, 
it would reduce our pricing by about 
50%, but we don’t even need to come 
down by 50%. If we wanted to cut 
the goods deficit by 60% for example, 
which would be about 3 million man-
ufacturing jobs, we would only need 
to reduce our price by about 5% to 
20%, depending on the product. With-
in that range, using the TCO model, 
we can easily show we are a more 
profitable manufacturing option.

The Total Cost of Ownership 
(TCO) Estimator

Most companies make sourcing 
decisions based solely on price, often-
times resulting in a 20 to 30 percent 
miscalculation of actual offshoring 
costs. The Total Cost of Ownership Es-
timator® (TCO) is a free online tool 
that helps companies account for all 
relevant factors — overhead, balance 
sheet, risks, corporate strategy and 
other external and internal business 
considerations — to determine the 
true total cost of ownership. Using 
this information, companies can bet-
ter evaluate sourcing, identify alter-
natives and even make a case when 
selling against offshore competitors.

Update from Reshoring Initiative
Continued from page 31
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with a minimum of $26.22 and a 
maximum of $508.70 per shipment.  
The Harbor Maintenance Fee (HMF) 
is paid for imports through US ports 
and harbors in the US.  The HMF is 
based on the value of the shipment 
(0.125%).  

The fees that aren’t paid much at-

tention to are those fees that fall into 

the category of “just part of the cost 

of doing business”.  These are low 

duties, or a complex business mod-

el where the fees are not apparent.  

The hidden costs are those that are 

in the piece price of the raw mate-

rial.  There are great opportunities for 

companies to take a look at this area, 

as there are many benefits that can 

be gained.

Hidden Costs

Companies are encouraged to re-

view the value stream of their raw 

material supply.  What is the country 

of origin of the raw material being 

purchased for manufacturing?  If it is 

a foreign country, then there is most 

likely a customs duty or tariff built 

into the piece price.  Many manufac-

turers are buying product from a US 

supplier, but the product is really a 

foreign sourced component.  Or, the 

supplier is a foreign based company 

with the manufacturer taking posses-

sion in the United States.  The manu-

facturer is not involved in clearing 

the raw material through customs 

or paying the associated fees and du-

ties.  However, they really are paying 

the fees and duties, as these costs are 

built into the piece price.  

Proliferation of foreign content

In the decades preceding the 

1980’s most manufacturing compa-

nies made their own parts from start 

to finish.  They were vertically inte-

grated and employed many differ-

ent types of industry in their plants.  

Starting in the 1990’s, there were two 

changes that started to happen.  

We started to see modularization 

of subassemblies and a proliferation 

of purchased parts.  In order to push 

labor from high cost factories, the 

finished products were designed to 

become more modular in their as-

sembly.  Suppliers would build the 

module and ship it to the final as-

sembly factory where these modules 

were built into the final product.  This 

moved labor from the high dollar fac-

tories into the suppliers where the 

labor and overhead costs were lower.  

The second change is many manu-

facturers started looking at their core 

competencies and determining they 

could lower their total cost.  They 

moved some of the vertical integra-

tion production to companies that 

specialized in the specific manufac-

Continued from page 1 _____________

Optimizing the Supply Chain
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turing and produce.  This moved the 

expertise required and the associat-

ed engineering, research and design 

to companies that were the experts.  

This helped to create lower total 

cost for many of the raw materials 

and components.  This started the in-

crease in purchased components in 

the supply chains.

Another change that started to 

occur in the 1990’s is the customer 
base for many suppliers started to 
become foreign based.  This became 
more prevalent in the 2000’s, where 
many diverse and foreign customers 
started requiring their own custom-
er specified components.  Suppliers 
from Asian and Europe entered the 
supply chain as their materials were 
required by the Tier 1 customer in 
the final assemblies.  These started 
the increase in global suppliers in 
the supply chain.   Value streams 
changed from getting a component 
from across the aisle, or across town, 
to getting a component from across 
the continent or across the ocean.  

Over this timeframe, some com-
panies grew from 5% purchased 
components to over 50% purchased 
components.  With the growth of Eu-
ropean and Asian car manufacturers 
bringing the car plants to the US, the 
growth of foreign purchased compo-
nents grew exponentially.

Total Cost and Hidden Cost
Let’s break down the piece price 

of raw material.  The obvious costs 
are the material and labor.  These 
are the costs that most of us think 
about when we look at what makes 
up a piece-price.  Buried in the piece 
price are many more cost items in-
cluded in the piece price.  These are 
the expendable packaging or return-
able containers used to ship the part 
from the supplier to the manufactur-
ing customer.  The transportation and 
logistics costs are included in the 
piece price.  The logistics includes 
all the activities used to get the part 
to the customer; shipping compa-
nies, warehousing, distribution, bro-
kers, and clerical.  There is also an 
overhead cost built into the piece 
price.  This includes cost running 
 
 

the factory that makes the raw ma-
terial, and includes a host of admin-
istrative services that are performed 
to make the part, sell the part, ship 
the part, and deliver the part.  Many 
of these specific costs in the piece 
price cannot be changed, as they re-
ally are costs of doing business with 
the supplier.  However, there is one 
item that can be easily overlooked.   
 
 

This is the customs duties and tar-
iffs included in the piece price.  

Supply Chain Review
Many companies have raw mate-

rial shipped to their warehouses and 
distribution centers in the US.  Some 
of these suppliers have US addresses 
and some of these suppliers are ship-
ping directly from a foreign coun-
try.  Many of these components ship 
to a US address where the customs 

duties are paid at the 
port of entry (ie. Long 
Beach, CA), making 
these products domes-
tic material with a for-
eign country of origin.  
These customs duties 
are paid either by the 
supplier or by the cus-
tomer, depending on 
the INCO terms.  These 
products are then 
warehoused or cross-
docked for shipment 
to Mexico (or other for-
eign destinations).  If 
the customer is paying 
these customs duties, 
then it is easy to iden-
tify this cost and create 
a method to eliminate 
or reduce this cost.  If 
the supplier is pay-
ing these customs du-
ties, then this cost is 
buried into the piece 
price.  The method to 
eliminate or reduce 
this cost still exists, but 
requires a little more 
effort to attain this sav-
ings.  There are hun-
dreds of thousands of 
dollars being paid for 
customs duties that are 
included in the piece 
price of the product.  
This hidden cost can 
be a real game changer 
for many companies 
who make the effort 
to reduce or eliminate 
this from their supply 
chain.

When a foreign 
product is entered 
into the US commerce, 
someone pays the cus-
toms duty and tariff.  If 
the supplier clears the 
product at the port of 
entry and pays the duty, 

Continued from page 39 ____________
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it is passed on to the customer 
in the piece price.  By know-
ing the country of origin and 
the HTS number (Harmonized 
Tariff Schedule), a company 
can determine how many dol-
lars they are paying per year 
in these hidden customs costs.  
If the customer is paying the 
customs duties directly, then 
capturing this cost is easier.  
Most companies will find that 
they have both these cost situ-
ations in existence.  By collect-
ing and reviewing these costs, 
the feasibility of eliminating 
and reducing this cost is es-
sential.  If this total cost is a 
substantial number, then the 
FTZ (Foreign Trade Zone) pro-
gram should be considered as 
a feasible option.

The manufactur-
ing company can set 
up the FTZ program 
in their facility to re-
ceive these foreign 
products directly from 
the port of entry duty 
free.  This is easiest to 
accomplish when the 
customer is paying the 
customs duties directly.  
This change can also 
happen for suppliers 
that ship parts into the 
US and the customs 
duty cost is included 
in the piece price.  
These both change 
the value stream and 
cause changes in the 
supply chain.  In the 
first instance, where 
the customer is paying 
the customs duty, the 
savings is immediate.  
In the second instance 
where the supplier is 
paying the customs 
duty, a negotiation 
with the supplier is in 
order.  A price reduc-
tion for the product to 
remove the customs 
duty is a great benefit 
for the manufacturing 
plant.  As an incentive, 
this savings could be 
shared with both the 
supplier and the cus-
tomer.

FTZ Costs and  
Benefits

There are costs in-
volved in setting up 
and running the FTZ 
program.  The benefits 
of the Customs du-
ties and tariffs can be 
substantial and make 
the FTZ program very 
appealing and essen-
tial for a company’s 
success and growth.  
Each company should 
review their value 
streams and supply 
chains to determine 
which benefits are re-
alizable through reduc-
ing customs duties and 
tariffs.  Identifying the 
hidden costs and build-
ing the business case 
can save many dollars 

and direct these savings to the 
bottom line profits.  There are 
companies that have excellent 
finance and tax staffs who can 
perform these types of analy-
sis.  There are also FTZ and 
Supply Chain consultants that 
specialize in identifying what 
and where the numbers are to 
build the business case.  Many 
of these consultants offer the 
initial review for no cost.  In 
addition to saving the customs 
duties and tariff fees, there are 
MPF and brokerage fees that 
can be reduced that only a 
Foreign Trade Zone program 
can offer.  

Now is the time for compa-
nies to make this review.

David Panko is the FTZ 
Manager for Foreign Trade 
Zone 68 for the City of El 
Paso.  He is the Grantee rep-
resentative and liaison with 
many federal agencies that 
have a regulatory role with 
El Paso’s Foreign-Trade Zone.   
He works with industry and 
organization leaders in El 
Paso and Juarez to develop 
and utilize the Foreign Trade 
Zone program, creating sig-
nificant cost savings to their 
manufacturing operations 
and supply chains. 
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The size of this facility has enabled 

the company to fulfill another one of 

Gustavo’s visions, and that is the es-

tablishment of a Foreign Trade Zone 

(FTZ). FTZ’s are secure areas under 

U.S. Customs and Border Protection 

and are usually located at or near 

ports of entry. They act as a stop off 

point for goods that can be stored or 

processed without being subject to 

import duties. This process is planned 

to be complete by the end of April 

2019. “We will now be able to elimi-

nate, reduce or defer customs duties 

on products that come into the Unit-

ed States that may not be staying in 

the United States,” he advised. He gave 

an example describing a metal termi-

nal coming into the US where duties 

would normally apply. Because they 

come into the FTZ, no duties apply. 

The product is then shipped to their 

Mexico facility and is transformed 

into a wire harness. When it comes 

back into the US under a different 

classification, the duties on the indi-

vidual components are eliminated or 

deferred, if the overall product quali-

fies for zero or reduced duties under 

the proposed new USMCA rules. 

They also plan to use the FTZ as 

a revenue stream by providing con-

signment services to other compa-

nies. One such arrangement that will 

begin when the US Customs approv-

als are obtained, is with a company 

building instrumentation clusters for 

the truck market in neighboring Cd. 

Juarez. Currently, this company takes 

large deliveries of Chinese made LCD 

displays and modules in the El Paso/

Cesar-Scott warehouse facility. Under 

_____________ Continued on page 45
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the new tariff rules, they would pay 

duty on the entire shipment as it hits 

US soil. At this time, they have to ship 

them to their Mexico facility for in-

tegration into the final product. The 

new arrangement will allow them 

to ship LCD displays and modules to 

Cesar-Scott’s FTZ and transfer them 

into Mexico only as needed. The duty 

will only be paid when the complet-

ed clusters come back into the US. As 

Gustavo described, this is a way for 

companies to legally eliminate or de-

fer customs tariffs.  it also minimizes 

inventory carrying costs and addi-

tional space requirements. 

Cesar-Scott has also been busy 

developing their own product lines 

outside their traditional 

contract manufactur-

ing realm. “Since the 

contract manufactur-

ing business is so com-

petitive, we’ve devel-

oped some of our own 

electronic gas igniters 

(spark modules) and 

switch harness assem-

blies for gas stoves.” He 

described the devel-

opment of this saying, 

“We had a customer 

designing, manufactur-

ing, marketing and 

selling these while we 

were building the wir-

ing harness portion of 

their products. They de-

cided to pull out of this 

business and said if we 

wanted to stay in this 

space, we would have 

to come up with our 

own designs to stand 

a chance of remain-

ing in the game.” Even 

though it’s a small part 

of what they currently 

do in their Mexico fa-

cility, Gustavo feels it 

will change the overall 

business model for the 

company in years to 

come. “We have some 

competitors in Asia, so 

the tariffs have helped 

us, and by using the 

FTZ will help even 

more. There are not 

too many products like 

ours coming directly in 

and out of Mexico.”

Another relatively 

recent business unit 

under the Cesar-Scott 

umbrella is the creation 

of HST Cable Manage-

ment Products. With 

HST, Cesar-Scott distrib-

utes cable management 

products such as heat 

shrink tubing, expand-

able sleeving, convo-

luted tubing, cable, ties, 

connectors, terminals, 

cutters, foam/gaskets/

die-cut material, tool-

ing, hear shrink equip-

ment, heat guns, and 

molding machines. “These are com-

ponents and equipment we have 

been successful with in our own fa-

cility, and we know we have a very 

good chain of supply,” he said.

One final effort that Gustavo 

wished to discuss was his personal 

involvement as the founder of the 

M-EXPO Wire Processing Technol-

ogy trade event (www.mexpowire.

com). M-EXPO showcases wire pro-

cessing equipment technology and 

its suppliers to harness manufactur-

ers in and around the State of Chi-

huahua and Northern Mexico. He 

began with some background and 

Cesar-Scott Continued from page 42 ____________

Gustavo Farell, President of Cesar-Scott at the remodled El Paso fa-
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spoke about The Borderland 

Trade Show which was held in 

El Paso back in the 1990s. That 

show also showcased products 

for harness manufacturers, and 

drew attendees from around 

this same area. After 9/11, it 

became difficult for engineers, 

operations and decision-mak-

ing personnel from the Mexico 

“Maquiladora” plants to cross 

the border. The show eventu-

ally withered away.

Two years ago, Gustavo set 

up an arrangement with a gen-

eral manufacturing expo in 

Juárez called EXPO-MRO. He 

designated an area dedicated 

solely to wire processing tech-

nology equipment. Albeit small, 

the 2017 show was a good start 

as shows go, and a lot more in-

terest was generated for M-EX-

PO 2018. The 2018 show was 

a huge success, and M-EXPO 

2019 plans will more than dou-

ble the 2018 exhibit space.

Gustavo discussed the logis-

tics of moving equipment and 

displays across borders for the 

show. “You’re talking about a 

foreign country, and it’s diffi-

cult to temporarily take equip-

ment across the border, and 

then bring it back. My team 

and I will move the equipment 

back and forth from El Paso 

to Cd. Juarez through our Lo-

gistics arm - Everything Postal, 

transparent to the exhibi-

tor.” There is a cost associ-

ated with this service, but 

it is available for the ex-

hibitors who need it. A no 

cost shuttle service for par-

ticipating exhibitors and at-

tendees to/from El Paso-Cd. 

Juarez is available the week 

of the event from a desig-

nated central El Paso hotel.  

Gustavo finished by saying 

“Just make sure you bring 

your passport/visa or they 

may not let you back into 

the US. You may even expe-

rience the pleasure of walk-

ing across the Rio Grande 

to save some time!”

Gustavo is certainly a 

busy man with a hand in all 

of these activities, but there 

is definitely a central theme. 

“It all ties back to our ex-

perience and knowledge 

working on both sides of 

the border. We will contin-

ue to grow in the contract 

manufacturing of wire har-

nesses, which is our bread 

and butter, but we are ex-

panding into these other 

products and services.”

Cesar-Scott Continued from page 45 ____________
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Siemens Acquires COMSA 
to Further Extend Lead in 
Automotive Electrical 
Systems design

Siemens announced it has 
acquired COMSA Computer 
und Software GmbH, a Munich-
based company which devel-
ops software for electrical sys-
tems design and wire harness 
engineering. Its LDorado suite 
is the leader in automotive har-
ness design and engineering 
software in Germany, reflect-
ing deep local expertise and 
market presence with a well-
established product 
portfolio and strong 
emphasis on standards. 
The COMSA team and 
technology will join the 
Mentor business, part of 
Siemens PLM Software, 
where it will add key 
harness engineering and 
design data analytics ca-
pabilities to the Siemens 
product range.

“The acquisition of 
COMSA is part of Sie-
mens’ continued invest-
ment in technology for 
the automotive indus-
try,” said Tony Hemmel-
garn, president and CEO 
of Siemens PLM Soft-
ware. “The combination 
of Siemens and COMSA 
solutions and specialist 
staff is unrivaled in the 
industry. Together, we 
will take electrical sys-
tems and harness engi-
neering to the new lev-
els needed to meet the 
demands of electric and 
autonomous vehicle de-
velopment, and pro-
vide deeply integrated 
technical capabilities 
that will benefit COMSA 
and Siemens customers 
worldwide.”

Bishop and Asso-
ciates estimate that in 
2017 the worldwide 
revenue for the cable 
assembly market was 
$155 billion with ap-
proximately 30% of the 
market from automotive. 
According to Cowen Re-
search (Oct.19, 2018), 
“The wiring harness to-
day is the third highest 
cost component in a car 
(behind the engine and 
chassis). Harnesses are 
built one at a time and 
can comprise about 50 
percent of the cost of 
labor for the entire car. 
The wiring harness is 
also the third heaviest 
component (behind 
the chassis and engine). 
Any technology that 
reduces this weight di-
rectly contributes to fuel 
economy.” Through this 
acquisition, Siemens 

plans to extend worldwide the 
delivery of new technology of-
ferings that address disruption 
in the automotive harness in-
dustry caused by megatrends 
such as autonomous driving and 
electric vehicles. 

Siemens’ Capital™ software, 
part of the portfolio of recently 
acquired Mentor Graphics, ex-
tends from electrical/electron-
ic architecture development 
through electrical systems de-
sign and service into wire har-
ness design and manufacture. 
The addition of COMSA adds 
key harness engineering and de-
sign data analytics technologies, 
with strong support for new 
data standards emerging espe-
cially in Europe.

“With Siemens’ acquisition of 
COMSA, we will be able to par-

ticipate and contribute to this 
growing market in ways and lo-
cations that we could not have 
reached alone. The strength of 
COMSA’s LDorado software in 
wire harness engineering and 
analytics is a perfect comple-
ment to the Capital portfolio 
developed by Mentor, and we 
are excited to be a part of the 
forthcoming journey together,” 
said Josef Biermeier, CEO of 
COMSA. ‘‘This combination is 
a win-win for both our compa-
nies, for our customers and the 
entire automotive industry.” 

“We have long admired the 
COMSA team and their prod-
ucts, and through this acquisi-
tion we are bringing together 
the complementary skills of two 

_______ Continued on page 48
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Continued from page 47 ______

of the strongest players in the 
industry for the benefit of our 
customers,” said Martin O’Brien, 
senior vice president, Integrated 
Electrical Systems at Mentor, a 
Siemens business. “The combi-
nation of Capital and LDorado 
technology with Siemens exper-
tise in adjacent design domains 
and factory automation will en-
able us to better assist our cus-
tomers in transforming their op-
erations’ competitiveness and 
increase profitability.”

The transaction closed on 
Dec 3, 2018. The terms of the 
transaction were not disclosed.

Siemens PLM Software, a 
business unit of the Siemens 
Digital Factory Division, is a 
leading global provider of 
software solutions to drive the 
digital transformation of indus-
try, creating new opportunities 
for manufacturers to realize in-
novation. With headquarters in 
Plano, Texas, and over 140,000 
customers worldwide, Siemens 
PLM Software works with com-
panies of all sizes to transform 
the way ideas come to life, the 
way products are realized, and 
the way products and assets in 
operation are used and under-
stood. For more information on 
Siemens PLM Software products 
and services, visit www.sie-
mens.com/plm.

Dynalab Test Systems Offers 
LED Guided Connector Pin-
ning Solution

Dynalab Test Systems has de-
veloped a solution for LED guid-
ed connector pinning. This pro-
vides improved quality for wire 
harness manufacturers who em-
ploy a “push-click-pull” method 
of wire insertion. 

The “push-click-pull” method 
requires the operator to select a 
wire from a parts bin and push 

the wire into the proper 
connector cavity until it 
clicks into place.  Then 
the operator is expect-
ed to pull or tug on 
the wire to ensure that 
the terminal is properly 
seated.  A lot can go 
wrong:

•  The operator may 
select the wire from the 
wrong parts bin result-
ing in the wrong color 
or gauge wire being 
assembled to the con-
nector.

•  The operator may 
terminate the wire in the 
wrong connector cavity 
resulting in an improp-
erly wired assembly.

•  The operator may 
neglect to pull on the 
wire to verify that it is 
properly seated result-
ing in intermittent con-
nectivity.

To overcome these 
potential quality prob-
lems, Dynalab Test Sys-
tems offers NX Wire 
Harness Testers that 
support a guided as-
sembly method for pin-
ning connectors using 
LED illumination:

•  The NX Wire Har-
ness Tester illuminates 
an LED mounted on the 
parts bin so that the op-
erator can clearly identi-
fy and select the proper 
wire. 

•  The NX Wire Har-
ness Tester illuminates 
the target cavity so that 
the operator can clearly 
identify where the wire 
should be terminated.

•  The NX Wire Har-
ness Tester verifies that 
the terminal is properly 
seated by monitoring a 
fixture block detection 
switch that is activated 
when the operator pulls 
on the wire with suffi-
cient force.  

•  The NX Wire Har-
ness Tester performs 
testing to verify elec-
trical continuity of the 
connection.

__ Continued on page 50
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Dynalab Test Systems continues to 
strive for quality-improving technolo-
gies for the wire harness manufacturing 
industry.  For more information about 
the LED Guided Connector Pinning 
Solution, or about other wire harness 
testing solutions, visit their website at 
www.dynalabtesters.com or contact 
Dynalab Test Systems directly via email: 
sales@dynalab-inc.com or by phone: 
+614-729-6550.

Heilind Electronics Now Offering 
Hirose CX Series USB Type-C 
Connectors

Heilind Electronics, a leading global 
distributor of electronic components 
and authorized distributor for Hirose, 
is now stocking the manufacturer’s CX 
Series USB Type-C connectors. The 
next-generation CX Series conforms 
to USB Type-C (3.1 Gen 2) -- the new 
protocol for data connectivity in the 
consumer, industrial machinery and au-
tomobile markets.

Featuring quick charging and a 10 
Gbps high-speed transmission, USB 
Type-C connectors can transfer data 
twice as fast as conventional USB 3.0 
(5 Gbps) connectors. Furthermore, al-
ternate modes enable the accommo-
dation of video transmission standards 
such as MHL and DisplayPort.

Another key feature of the new con-
nectors is simplified mating. The re-
versible form factor eliminates the pos-
sibility of backward insertion, while a 
clear tactile click prevents incomplete 
mating. The slim overmold design of 
the plugs further enhances usability.

RoHS-compliant and halogen-free, 
CX Series connectors are available in 
both hybrid (mid-mount) and double-

row SMT (top-mount) varieties. 
Visit Heilind’s website at www.hei-

lind.com for more information about 
Hirose CX Series USB Type-C connec-
tors.

IEWC Announces 
Online Ordering on IEWC.com 

IEWC is excited to announce the 
launch of its online ordering platform 
on IEWC.com, providing 24/7, online 
ordering and other self-service tools to 
U.S.-based customers. This latest evo-
lution of IEWC.com provides a robust 
digital experience for customers that 
bridges the divide between traditional 
and digital channels.

In 2017, IEWC unveiled a new IEWC.
com featuring enhanced product data, 
an extensive online catalog, and im-
proved product searchability. With this 
latest enhancement, site functionality 

now includes: online 
purchasing, access to 
customized pricing, 
product availability, or-
der and transaction his-
tory, live chat, and more.

“This launch of our 
e-commerce portal is 
part of our effort to be 
our customers’ and sup-
pliers’ most entrusted 
partner, accelerating 
and simplifying their 
business by deploying 
leading technologies,” 
says Joe Crum, Chief 
Technology Officer at 
IEWC. “We look forward 
to providing a superior 
online experience for 
our customers in the 
United States, and we’ll 
continue to innovate to 
support their needs and 
expectations.”

IEWC.com e-com-
merce features include 
a customized account 
dashboard that central-
izes key information, 
providing ease-of-use, 
24/7 convenience, as 
well as customer-spe-
cific pricing and part 
numbers. This means 
registered users will be 
able to re-order prod-
ucts from IEWC using 
their own part numbers. 
Additionally, the site 
is responsive and built 
for use with mobile de-
vices, allowing custom-
ers to easily access the 
website from anywhere 
at any time.

“We are pleased to 
provide our US custom-
ers with a world-class 
online platform that 
provides customized 
account information to 
best meet their busi-
ness needs,” said Da-
vid Burleton, IEWC Vice 
President of Marketing. 
“IEWC.com streamlines 
the ordering process 
and provides additional 
resources that empow-
ers our customers to 
conveniently access 
their account history 
with us anytime, any-
where.” 

Continued from page 47 ____________
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Right over the Southern US 

border in Juárez, Mexico, 

in the State of Chihuahua, 

aka “the Wiring Harness Capital of the 

World!”, THE 2nd Annual M-EXPO’s 

Wire Processing Technology’s Event 

was being held and was a huge SUC-

CESS! If you want to do business in 

Mexico “Maquiladora” region, this is 

the event to showcase your latest 

wire and cable processing equip-

ment, tools, materials and technolo-

gies. 

The M-EXPO 2018 was co-located 

with the EXPO-MRO at the Cuatro 

Siglos Convention Center on Octo-

ber 10-12, 2018. This three-day event 

was high energy, booths were buzz-

ing with conversations and connec-

tions were being made. In addition 

to a packed exhibit hall, M-EXPO 

highlighted four speakers to discuss 

topics that were relevant to the Wire 

Harness Industry. 

Dr. Tom Fullerton, Professor of 

Economics at the University of Texas 

at El Paso, “Border Prospects for 2019: 

An economic regional outlook for the 

border manufacturing industries”

Winn Wise, President Southwire’s 

of OEM and Industrial businesses, 

“Emerging Trends in the Wire and 

Cable Industry”

David Panko, FTZ Manager, “Legally 

Avoiding Tariffs and Customs Duties”

Constantino González, Chairman 

- IPC Acceptability Standards Com-

mittee & IPC Chairman - IPC-A-610 

Committee, “Eliminate Supply Chain 

Confusion”

By the expressed interest from this 

year’s participating M-EXPO’s exhibi-

tors, there is already an agreement in 

place to more than double the 2019 

event space to accommodate ap-

proximately 50 exhibitors. (Some of 

the exhibitors who participated in  

 

M-EXPO 2018 were Artos, BiTech, 

Cami, Cirris, Dunbar, HellermannTy-

ton, HST, Identco, Immsa, Komax, 

Lakes Precision, Lone Star Industrial,  

 

Mechtrix, Newark, Panduit, Schaefer 

Megomat USA, Schleuniger, Stapla, 

WHMA and Wiring Harness News.)

If all goes as plans, M-EXPO will 

gain enough momentum and support 

to exist on its own 

without co-locating 

with EXPO-MRO for 

2020. The M-EXPO 

team is setting the 

stage for an inde-

pendent M-EXPO 

event to take place 

September 2020 at 

the Cuatro Siglos 

Convention Cen-

ter in Cd. Juárez. 

Speaking with the 

M-EXPO team they 

stated, “We’re try-

ing to make sure 

the M-EXPO doesn’t 

compete with oth-

er related industry 

activities and Sep-

tember seems to 

be a good month. 

If the M-EXPO is 

in September and 

with the Milwaukee 

show (EWPT Expo) 

in May, that seems 

to be a good time 

period between the 

two.” They stressed 

that the M-EXPO is 

not trying to com-

pete with EWPT, 

rather it seeks to 

be a compliment to 

it and definitely the 

right place to have 

it – the “Wire Har-

ness Capital of the 

World”.

M-EXPO 2019 

will be held on Oc-

tober 9th – 11th, 

2019. Reserve your 

booth now. www.

mexpowire.com

Contact Ricardo 

Aguirre at 915-304-

4291 or everything-

postal1@gmail.com 

or visit our website 

at www.mexpow-

ire.com for more in-

formation.

M-EXPO Wire Processing Event is Big Success in Mexico

M-Expo 2018 Attendees
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By Sreeni Kurup
Principal Polymer Engineer

TE Connectivity, Swindon, UK
__________________________________

The development of an im-
proved high-temperature, halo-
gen-free polymer composition 
for wire and cable harness sleev-
ing is critical for fire safety 

Halogenated polymers have tra-
ditionally been used to make heat-
shrink tubing that provides electrical 
and physical protection for wiring 
and cable harnesses. However, these 
polymeric materials are inadequate 
to meet fire safety requirements spec-
ifying “limited fire hazard” or for com-
plying with environmental directives 
banning or limiting the use of halo-
gen compounds that could produce 
toxic smoke if combustion occurs. 
Consequently, today’s major electron-
ic and electrical product manufactur-
ers desire halogen-free materials for 
cable jackets and tubing. 

TE Connectivity (TE) has devel-
oped an advanced zero-halogen 
polymer technology for halogen-free 
heat-shrink tubing products that ad-
dress weight, electrical, and fire-safe-
ty concerns. Branded as INSTALITE 
ZH-150, this advanced cross-linked 
polymer composition offers a high-
temperature rating, fluid resistance, 
and mechanical performance similar 
to our market-leading DR-25 elasto-
mer products, but with improved 

fire-safety characteristics. As a result, 
halogen-free ZH-150 products pro-
vide a compliant, high-performance 
alternative to using halogenated and 
non-halogenated flame retardants 
employed in conventional cable jack-
ets and tubing materials.

There are two types of fire re-
tardants used in tubing materi-
als, both of which have different 
characteristics.

Polymeric materials are used ex-
tensively in everyday life due to their 
outstanding combination of physical 
properties and their ability to be pro-
cessed into a wide variety of forms. 
However, most polymeric materials 
are composed of flammable organic 
material.  This is unacceptable for 
many applications that require a 
flame-retarded product. 

Traditionally, polymer flame retar-
dancy is achieved by two principal 
methods.

a) Using Halogenated Flame Retar-
dants

Bromine-based compounds are 
commonly used as flame retardant 
because they are very efficient. Bro-
minated materials actively interfere 
with reactions in the gaseous phase 
of a fire via two processes:

Enhancing Fire Safety with an 
Advanced Zero-Halogen Polymer 
Composition for Heat-shrink Tubing
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	 • They chemically interfere and in-
hibit the exothermic oxidation re-
action in the flame, which reduces 
energy generation that would feed 
the fire.

	 • They produce heavy bromine-
containing gases that protect the 
polymer surface and hinder the 
flow of oxygen to the fire, thereby 
starving the fire.

The high efficiency of brominated 
flame retardants means that only a 
small amount of additive is needed to 
produce acceptable flame retardancy. 
As a result, the material can be flame 
retarded, but still maintain suitable 
physical characteristics with little re-
duction in mechanical performance 
and fluid resistance. Moreover, the 
high flame retardancy of brominated 
additives enables the polymer to be 
self-extinguishing, which inhibits 
flame propagation.

However, when polymers with 
brominated flame retardant additives 
burn, they produce large volumes of 
thick, toxic smoke. This is not suit-
able in applications where people 
must escape from a confined space. 

Fluorine is a halogen found in 
polymers known as fluoropolymers. 
This type of material exhibits intrin-
sic flame retardancy and self extin-
guishes when removed from the heat 
source.  However, in a combustion 
situation, fluoropolymers can pro-
duce large amounts of highly toxic 
smoke and corrosive gases, which is 

unacceptable in occupied spaces.
b) Using Non-Halogenated Flame Re-
tardants

Metal hydroxides are halogen-
free flame retardants that are widely 
used to meet fire-safety requirements 
in applications where people must 
escape from a confined space.

Metal hydroxides are non-toxic, 
readily available, and environmentally 
friendly.

The additive acts as a flame retar-
dant by decomposing in a fire to pro-
duce metal oxides and water, both 
of which inhibit flame propagation. 
Metal hydroxide retardants help sup-
press a fire in several ways:

	 • They undergo a decomposition 
process in an endothermic reac-
tion that removes energy from the 
fire.

	 • They produce water vapor that 
cools the surface of the polymer 
and dilutes the combustible gas 
concentration in the fire.

	 • They produce metal oxides that 
form a protective barrier on the 
surface of the polymer to protect 
the substrate from the flame.

Unfortunately, these mechanisms 
are not as efficient as brominated 
flame retardants. Therefore, non-ha-
logenated flame retardants must be 
used in much higher concentrations.  
High additive concentrations have 
a detrimental effect on the perfor-
mance of the polymer system, lead-
ing to reduced resistance to high 

Enhancing Fire Safety with an 
Advanced Zero-Halogen Polymer 
Composition for Heat-shrink Tubing
Continued from page 53 ____________
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temperature and reduced flexibility 
at low temperatures.

Nevertheless, in the critical area 
of fire safety, metal hydroxide addi-
tives can be used to formulate flame-
retarded polymer systems. Products 
using this system can slow the spread 
of fire and generate low toxicity by-
products with minimal smoke, giving 
people time to escape.

In application, metal hydroxide 
systems allow electrical designers 
to meet fire-safety requirements for 
applications where people have lim-
ited routes of escape, but with the 
tradeoff of reduced product perfor-
mance.

An advanced zero-halogen 
cross-linked polymer tubing-
-INSTALITE ZH-150--overcomes 
the fire safety and performance 
issues of conventional poly-
mer conventional used for heat-
shrink tubing. 

Based on the latest developments 
in material science, TE has formulated 
a proprietary, cross-linked polymer 
composition that exhibits excel-
lent physical and fire-safety proper-
ties for a variety of heat-shrink tub-
ing applications (Figure 1). Branded 
as INSTALITE ZH-150, this material 
provides mechanical and electrical 
protection similar to existing high-
temperature tubing (Table 1). ZH-150 
offers fluid resistance, low- and high-

temperature performance (-75C to 
150°C) and low smoke output in a 
fire. It is also lightweight, easy to in-
stall, and available in a wide range of 
dimensions (Table 2) to reduce instal-
lation time and cost. The critical ad-
vantage is that ZH-150 is a zero-halo-
gen protection system that is suitable 
for use across multiple environments. 
Typical market applications include 
aerospace, military, marine, rail and 
mass transit wherever fire safety can-
not be compromised.

Summary: ZH-150 tubing pro-
vides enhanced fire-safety and 
application advantages.

Because using halogenated ad-
ditives has become less acceptable, 
many industry specifications now 
require zero-halogen systems. This 
makes ZH-150 tubing a practical al-
ternative to conventional products. 
Moreover, ZH-150 tubing can meet 
the demands of applications that 
must withstand temperature ex-
tremes (-75°C to 150°C/-103°F to 
302°F), while remaining flexible and 
fluid resistant. 

By design, the best properties of 
ZHTM zero-halogen polyolefin and 
DR-25 elastomer are combined in 
the cross-linked polymer formulation 
used in ZH-150 tubing. 

Designers find ZH-150 tubing of-
fers valuable advantages that include:

	 •	Flame retarded, zero-halogen 	
	 material

	 • Operates to 150°C (302°F) 
		  continuous exposure

	 • Flexible at low temperature 		
	 down to -75°C (-103°F)

	 • Resistant to many aerospace 		
	 and military fluids

	 • Lightweight and very flexible

	 • Mechanically tough, rugged, 
		  and abrasion resistant

Workable heat-shrink param-

eters: Shrink ratio: 2 to 1; minimum 
shrink temperature: 150°C (302°F); 
minimum full recovery temperature: 
175°C (347°F)

Figure 1: Various applications of 
INSTALITE ZH-150 heat-shrink 
tubing and sleeving.

Table 1: A comparison showing how ZH-150 incorporates the best 
features of two existing TE Connectivity products: ZHTM (zero-halo-
gen) and DR-25 (high temperature, fluid resistant.

Table 2: Available dimensions of INSTALITE ZH-150 tubing. 

http://www.shinmaywa.co.jp/america/
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Telsonic’s Telso®Flex links 
ERP data to the welding process 

With its headquarters in Frauenfeld, 
Switzerland, and operations all over 
the world, Baumer Electric AG has total 
confidence in Telsonic’s new control 
software. A specialist in sensors, Baum-
er is using an ultrasonic welding system 
from Telsonic featuring the brand new 
Telso®Flex control software to manu-
facture a new range of optical sensors 
that has been designed specifically to 
meet the needs of Industry 4.0.

All of the sensors in the new range 
can be welded with the same so-
notrode. “All of the parameters for the 

various workpieces are stored in our 
ERP as welding jobs and loaded auto-
matically for each workpiece. Detec-
tion sensors in the ultrasonic welding 
press ensure that the parameter set 
matches the workpiece or, in other 
words, that the correct workpiece is in 
the holder. This rules out the possibil-
ity of incorrect welding,” says Stephan 
Kröller of Baumer.

The process data (including weld-
ing results) is stored automatically and 
centrally. For quality control, the weld-
ing results can be evaluated at any 
time, which also ensures traceability. 
There are plans to add more welding 
systems to the network so that the sta-
tus of the individual systems can be 
queried from a central location. Telson-
ic’s Telso®Flex control software already 
has an integrated function to support 
this option.

Telsonic’s new control software for increased process reliability.

http://www.xuron.com
http://www.tri-star-technologies.com
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Goodman Manufacturing 
Company LP., located in 
Waller, Texas, is a leading 

manufacturer of HVAC (heating, venti-
lation and air conditioning) products. 
It is a subsidiary of Daikin Industries 
Ltd., a global Fortune 1000 company. 
In 2016, the company broke ground 
on a new 4.2 million square foot facil-
ity in Waller, TX.

Goodman had owned and operat-
ed a variety of wire processing equip-
ment at two of their four facilities. As 
they prepared to consolidate all four 
facilities into the new Waller location, 
a decision had to be made whether 
or not they would keep the existing 
mix of equipment or pursue plans to 
upgrade the department with new 
wire processing equipment. When 
they decided on the latter, they need-
ed to determine what options were 
now available and whether their cur-

rent suppliers still offered the best 
solution to meet their needs.

The company colors, cuts, strips, 
and terminates wires to assemble 
harnesses for Daikin, Goodman and 
Amana HVAC units. They are continu-
ally challenged to incorporate more 
advanced applications such as wire 
printing, doubling, barcode labeling 
and more while maintaining the cur-
rent value added processes. This must 
be accomplished without lengthen-
ing process times, or affecting the 
overall production volumes. They 
needed equipment that would pro-
vide them with that flexibility now 
and in the future.

After looking at several companies, 
Goodman purchased their first piece 
of Schleuniger equipment, a Crimp-
Center 36 S, fully automatic crimp-
ing machine. According to their Pro-
duction Engineer, Meredith LaBarge, 

what made Schleuniger standout was 
not only the machine capabilities, 
but the level of technical support 
she received. “Knowing that the sup-
port was there when I needed it was 
huge,” says LaBarge. “Plus, Schleuni-
ger’s approach was more informative 
about the process and industry as a 
whole, rather than just trying to sell 
us a machine. The interest and flex-
ibility that Schleuniger demonstrated 
told me they were genuinely interest-
ed in Goodman’s needs.”

Another major factor in their de-
cision was how simple Schleuniger’s 
EASY platform was. “I learned it in 
just three days,” said LaBarge. “It was 
perfect for our situation.” Goodman 
also opted to include quality monitor-
ing systems, which resulted in a vast 
improvement over what they previ-
ously had in place.  To build onto the 
EASY program platform, they have 
recently added the EASY Production-
Server software to better optimize all 
processing orders across the depart-
ment.

In the last year, Goodman Manu-

facturing has purchased a total of five 
Schleuniger CrimpCenter 36 S ma-
chines, a UniCrimp 200 Crimping Ma-
chine, and a CT 36 Pneumatic Crimp-
ing Machine, with plans for additional 
equipment in the future.

LaBarge is also very excited about 
incorporating Schleuniger University, 
Schleuniger’s new online eLearning 
platform, into Goodman’s produc-
tion process. ”I can see a time when 
each employee will be certified in 
basic wire knowledge and in the lat-
est wire processing advances, just as 
I was prior to launching production 
on our first CrimpCenter 36 S. Each 
employee could be certified based 
on his/her position and interest in 
certain processes,” explains LaBarge. 
“This added training and certification 
process will be a true benefit to the 
company.”

For more information, contact 
Schleuniger, Inc. at (603) 668-8117. 
Toll Free Technical Support is at 
(877) 902-1470. Email them at Sales@
schleuniger.com or visit them on the 
web at www.schleuniger.com.

Case Study: Schleuniger provides support and flexibility to Goodman Manufacturing’s wire harness assembly process.

Schleuniger CrimpCenter 36 S

http://schleuniger.com
http://www.schleuniger.com
http://www.multicable.com
http://www.getfreepoint.com
https://wiringharnessnews.com/article/case-studyschleuniger-provides-support-and-flexibility-to-goodman-manufacturings-wire-harness-assembly-process/
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Weidmüller Group Announces 
New Leadership for 
Weidmuller North America

The Weidmüller Group is 
pleased to announce that Terry 
Hodgson has been promoted to 
the position of President of Wei-
dmuller Inc., USA and Executive 
Vice President of Weidmuller 
North America, which includes 
operations in the US, Canada 
and Mexico. Mr. Hodgson re-
ports directly to Mr. José Carlos 
Álvarez Tobar, Weidmüller Exec-
utive Board member and Chief 
Marketing and Sales Officer.

As Executive VP of Weid-
muller North America, Mr. Hodg-
son has full responsibility of 
Weidmuller operations in the US, 
Canada and Mexico. His primary 
focus is the Weidmuller USA 
market and organizational areas 
of Sales, Marketing, Engineering, 
Manufacturing, P&L and Opera-
tions, and supporting Manag-
ing Directors Stefan Schreiber 
in Mexico and Javi Richmond in 
Canada.

“I’m here to help our organi-
zation grow by adding resourc-
es, solutions and a support net-
work for both our customers and 
our employees, and I believe 
‘the best way to predict the fu-
ture...is to create it’. – Abraham 
Lincoln.  This is why we are 
working as a team to create the 
solutions and provide value to 
our customers. Let’s Connect,” 
says Mr. Hodgson.

Mr. Hodgson has been a 
part of the Weidmuller team for 

more than 17 years, beginning 
his career with Weidmuller as a 
Sales Representative in the Al-
berta market. He served most 
recently as the Managing Direc-
tor of Weidmuller’s Canada op-
erations in Markham, Ontario 
for ten years. While serving as 
Managing Director, he also had 
the Canadian responsibilities for 
Sprecher+Schuh, a division of 
Rockwell Automation. Prior to 
his role as Managing Director, Mr. 
Hodgson was the Regional Sales 
Manager for Weidmuller Canada, 
Alberta and Mid-West.

TPC Wire & Cable Corp. 
Acquires Canadian-Based 
Specialty Supplier Milrail, Inc.

TPC Wire & Cable Corp. (TPC) 
announced today that on No-
vember 30, 2018, it has com-
pleted the acquisition of Milrail, 
Inc. located in Point-Claire, Que-
bec to strengthen its position as 
a high-performance supplier of 
wire and cable solutions. Milrail 
is a North American specialty 
supplier of wire, cable, inter-
connect devices and grounding 
systems to the Rail, Transit and 

Military markets.
In making the announcement, 

TPC President & CEO Jeff Crane 
explained, “We continue to ex-
ecute our strategy of building 
on what is already one of North 
America’s leading wire and 
cable suppliers. TPC and Milrail 
share an approach of using high 
quality, innovative solutions to 
solve complex customer prob-
lems. We are excited and com-
mitted to expand Milrail’s prod-
uct and service reach, delivering 
their great tradition of quality to 
even more customers through-
out North America.”

Of the transaction, Milrail’s 
Vice President and Co-founder, 
Donald Laplante stated, “Milrail 
will conduct business with the 
same passion and pride that has 
become its trademark and we 
are excited to find new partners 
in TPC that share these values. 
The new team gives us the op-
portunity to further increase our 
presence in the US and Mexico 
as a leading supplier of electrical 
interconnect transit products to 
the Americas.” Milrail President 
and Co-founder, Allan Laplante 
adds, “After 28 years of serv-
ing the Rail, Transit and Military 
markets in Canada, we’ve seen a 
shift in our customer’s thinking: a 
desire to work with larger com-
panies with an extended reach. 
Combining Milrail’s exceptional 
customer service and techni-
cal support with TPC’s broader 
commercial capabilities, allows 
our two companies to carry this 
torch into the future and through-
out North America in the wire, 
cable and connectivity market.”

Terry Hodgson

http://www.coasteltools.com
http://www.wiringharnessnews.com
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RLO - Consulting
for the Wire Harness Industry

• Strategic Market Planning	

• Lean Initiatives

• Overall Equipment Efficiency	

• Standards & Qualifications

• Lead-Time Reduction	

• Quality Improvement

With over 35 years in this industry, I can help 
you identify markets you’re missing, streamline 
your facility, and show you how to get quality 
products out the door!

Randy Olson (503) 320-9040
rlo4242@gmail.com

“The  Slicker Stripper, Quicker Shipper”

mailto:rlo4242@gmail.com
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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 Rep-
resentative for; Electrical Wire Harness, Electronic Cable Assembly along with 
Value Added product applications. My objective is seeking a long term business 
relationship with your organization that is presently challenged with future ad-
ditional sales growth in your company’s  new business development efforts within 
the various marketplaces. 
	 Please submit your company’s interest of requirements, whereby we can mu-
tually explore and strategies these great business opportunities confidentially to:

Wiring Harness News 
PO Box 669

Schererville, IN  46375
Attn: Classified Ad #13263

To place your classified ad in 
Wiring Harness News 
contact Jim Brown

www.jim@wiringharnessnews.com

mailto:www.jim@wiringharnessnews.com
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http://www.whma.org
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