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A Primer on Small Wire Crimping

By Joe Tito
Wiring Harness News

 _____________________________

Since 1977, the company that 

is now SemahTronix has 

been producing high com-

plexity harnesses and subassemblies 

in Flippin, AR. Originally specializing 

in Military applications, the company 

builds assemblies to exacting stan-

dards in Medical, Security & Defense, 

Communications, Industrial and Spe-

cialized Industries. They are certified 

to ISO 9001 and AS9100 C.

WHN had a recent conversation 

with Alex Stubenfoll, Director of 

Marketing and Sales and Travis At-

kinson, Vice President of Business 

Development – Engineer, about the 

company’s history and unique abili-

ties. Alex began noting the company 

was formed in 1977 in Flippin as a 

division of LaBarge Electronics. At the 

time, she revealed, there were some 

complimentary industrial incentives, 

and a high-quality workforce was 

available at favorable rates. The com-

pany was acquired by Avnet, Inc. in 

1995 and became Avnet Cable Tech-

nologies (ACT). Then in 2000, a group 

of private investors purchased ACT 

and changed the name to Actronix. 

In 2006, the company began a 

partnership with the Arkansas De-

partment of Corrections under the 

Prison Industry Enhancement (PIE) 

program that allows the company to 

employ offenders who have volun-

teered to be a part of the initiative, 

Alex described. Through this part-

nership, Actronix opened a second 

facility in Newport, Arkansas on the 

grounds of the McPherson Women’s 

Unit. 

In April of this year, as Alex cited, 

the company came under the new 

ownership of Rusty Hames, and be-

came SemahTronix. Rusty is an entre-

preneur with a plethora of success 

stories across many industries. 

Travis talked about the develop-

ment of the company over the years, 

saying, “Traditionally our business is 

in harness and subassembly manu-

facture for medical and military & 

aerospace markets.” He noted their 

expertise has always been in low-

volume, high-complexity assemblies 

that hold high quality and reliability 

standards. “All of our engineering de-

velopment and test capabilities are 

done in-house with no external de-

pendencies,” he noted, “so not only 

does that make us resourceful, we 

are also fast to deliver small volumes 

_____________ Continued on page 18

Complex wire assembly on the board at SemahTronix.

Employing Disabled Workers: A 
Discussion with the Experts at 
Chinook Enterprises

By Joe Tito
Wiring Harness News

 _____________________________

Earlier this year, I intercepted 

an email from Steve Pilip-

chuck, Vice President and 

General Manager at Wallace Elec-

tronics, on the WHMA Yahoo group 

listserv (if you’re not on it, ask the 

folks at WHMA if you can be a part 

of it). Steve asked, “Does anyone have 

experience working with Disadvan-

taged Workforce Programs?” Steve 

had some basic kitting operations he 

thought would be a great fit for such 

an organization, but he didn’t know 

where to start. I followed up with 

Steve. He got some input from the 

group, but hit some brick walls. 

I dug into this as a research project 

for Wiring Harness News. Towards 

the end of this article, I outline some 

specific resources you might use to 

find such organizations. Should you 

wish to consider bringing disabled 

workers onboard (and I hope you 

do), there is also plenty of useful in-

formation in that regard. But first, I 

wanted to introduce you to a won-

derful gem of an operation I discov-

ered along the way.

Chinook Enterprises 
Chinook is a social enterprise, 

meaning they are a non-profit de-

signed to operate as a business, but 

with a very specific social mission. 

Chinook’s goal is to support full par-

ticipation in community life for peo-

ple with disabilities. They feel strong-

ly that full participation begins with 

successful employment. 

There are many different facets to 

Chinook Enterprises. They work to 

find employment for disabled work-

_____________ Continued on page 14

By Matt Houser
Manager, R&D Development 

Engineering TE Connectivity, 
Application Tooling

 ______________________________

Introduction

Trends toward miniaturiza-
tion and electronification, 
especially in the automo-

tive industry, are driving increased 
demand for small wire terminations.  
TE Connectivity (TE) defines small 
wires as anything that has a wire 
cross sectional area of 0.35 mm2 (22 
AWG) and smaller.  This article will 
focus on open-barrel F-crimps.  Ap-

proximately 45% of wires in a typical 
mid-size car are 0.35 mm2 or smaller, 
and that percentage is expected to 
increase to 72% in the near future.  
Harness makers must be prepared to 
crimp higher volumes of small wires 
to keep up with these trends (See Fig 
1 page 22).

Small wire terminations present 
unique quality challenges due to 
their sizes.  This article will describe 
some of these challenges, list com-
mon ways to inspect for quality, and 
outline how to overcome the chal-
lenges of small wire terminations.
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1 No Harness Too
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 SemahTronix
No challenge is too difficult 

for SemahTronix. Read about the com-
plicated assemblies they make and 
how they operate one of their facilities 
at a womens correctional facility.

1 A Primer on Small
 Wire Crimping

Matt Houser of TE Connectivi-
ty gave a well received seminar on small 
wire crimping at EWPT Expo in Milwau-
kee. He has adapted that presentation 
in this great reference article.

1 Disabled Workers
 Programs - Chinook 

 Industries
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pany. Learn about employing disabled 
workers.

4 The Power Women of 
 the Wire Harness 

 Industry
Melissa Femia speaks with 

Lisa Whatley about her experience as a 
woman in the harness industry.

10 Summer in the Rear  
 View Mirror

Paul Hogendoorn took some 
time away to reflect on leadership and 
learning the language of others.

28 Connect the Shop
 Floor to the Top Floor  

 for Wire Harness   
 Companies
 Connecting the shop floor 
to management is a challenge for Har-
ness producers. David Oeters explores 
bridging the gap. 

39 Air Force Research
 Labs Paves the Way to 

 Lower Cost on Wire  
 Harness Assembly
 The US Air Force specifies 
requirements for ProjectionWorks’ aug-
mented reality platform.

40 “The Specialist”
 Take a look inside one of the 

most exciting and successful ad cam-
paigns to hit these pages. Learn about 
how “The Specialist” came to life.

58 Equipment Industry’s
 Support of an  

 Industry-Wide Data  
 Collection Solution  
 Will Benefit Wire  
 Harness Manufacturers 
 Ensuring complete and accu-
rate product substance information is a 
daunting task. Mike Wurzman updates 
the industry on tracking this information 
in the supply chain.
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______________ Continued on page 6

By Melissa Femia
 _________________________________

Earlier in my career, I was 
transferred by an automo-
tive supplier to Michigan 

from Ohio.  I was fortunate to have 
worked with several welcoming and 
talented people.  I particularly recall 
one female engineer who exuded a 
warm, yet professional disposition.   
Now as the Director of Sales for 
Yazaki’s Component Business Unit, 
Lisa Whatley continues to exemplify 
a competent female engineer making 
industry strides.  Her career progres-
sion demonstrates the possibilities 
for females with degrees in engineer-
ing.  As she was an example to me, 
Lisa is the spotlight female engineer 
in this edition of the Power Women of 
the Wire Harness Industry.   I recently 
met with Lisa to learn more about 
her career as well as her thoughts on 
females in engineering.

When I asked Lisa how she de-
termined to pursue engineering in 
college, she advised that she was a 
good student in math but wanted to 
do something other than be an ac-
countant like many members of her 
family.  She attended North Carolina 
State University and attained a Bach-
elor of Science in Industrial Engineer-
ing.  Post college, she worked in the 

defense industry at Martin Marietta in 
Orlando, Florida.  After 2 years, she re-
alized that the industry and the man-
agement was not a fit for her.  Dur-
ing that time, a faculty member from 
NC State suggested that she return to 
college to pursue a Master’s Degree, 
which she achieved in Industrial En-
gineering.  She then landed at the 
Packard Electric Division of General 
Motors as a result of a job fair that 
GM held at NC State.  

After learning of Lisa’s educational 

The Power Women of the 
Wire Harness Industry
Spotlight on Lisa Whatley

Melissa Femia
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accomplishments, I focused on 
her perceptions of female en-
gineers in both the academic 
environment as well as in the 
workplace.  In terms of being 
a female student, she admits to 
feeling overwhelmed as one of 
the 2-3 females in her engineer-
ing classes (though she man-
aged to excel nonetheless).  As 
for the workplace, her percep-
tion from working in and with 
various automotive companies 
is that females still remain un-
derrepresented though the 
market presents many opportu-
nities for them.   She likes the 

flexibility available to engineer-
ing females as they may remain 
in technical areas including 
design or opt to work in areas 
such as sales, where they utilize 
the learned technical expertise 
without it being the daily focus.  

Her advice to new engineers 
in the area of wiring and com-
ponents is that ‘never’ should 
be excluded from their vocab-
ulary.  As Lisa grew up in the 
South, she vowed to ‘never’ 1) 
move to the North, 2) attend 
graduate school, or 3) work in 
the automotive industry.  She 
is now a successful student of 

graduate study work-
ing at a reputable, lead-
ing-edge supplier in the 
automotive industry in 
Michigan.  

As if Lisa weren’t 
enough of a role mod-
el, she is also a breast 
cancer survivor.  She 
is thankful not only 
for overcoming it, but 
also for the flexibility 
and latitude that she 
was offered by Yazaki 
during the time that 
she was fighting the 
disease.  Thank you, 
Lisa, for your time and 
effort supporting the 
initiative to encourage 
females to pursue en-
gineering and work in 
the wire harness or re-
lated field.

Spotlight story writ-
ten by Melissa A. Fem-
ia, President of Jana 
Diversity Solutions 
(J-Di).  J-Di is a female-
owned small business 
that manufactures wire 
harnesses and sup-
plies warehousing & 
logistics as well as en-
gineering services.  If 
you would like to be 
spotlighted in a future 
edition of WHN or if 
you would like to rec-
ommend someone to 
be highlighted for the 
benefit of advancing 
females in engineer-
ing, please send the 
contact information to 
melissa.femia@janadi-
versity.com.  Inspiring 
individuals working 
in or around the wire 
harness industry are 
encouraged to partici-
pate, but the require-
ment is that the female 
must possess an under-
graduate degree in an 
engineering discipline 
since the premise of 
the series is to encour-
age females to pursue 
and persist in engineer-
ing along with work in 
a wire-harness related 
industry. 

The Power Women of the Wire 
Harness Industry Continued from page 4  ____________

Lisa Whatley
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By Loren Smith
____________________________

Shortly after I moved with my 
wife and three children from 
Boston to a town of 1000 

in northeast Iowa to acquire a small 
wire harness company, I was sitting 
in our kitchen with a retired farmer 
who was helping me with a house-
hold repair. Suddenly, he asked, “Do 
you own or do you labor?”   

His question revealed at least two 
probable suppositions: 1) that own-
ing is preferable to laboring and 2) 
that owning does not entail as much 
laboring. While the latter implication, 
that owners have it easier somehow, 
is a rich topic for discussion, I didn’t 
go there. I simply replied that, hap-

pily, I owned. The desire to become 
an owner was the reason I had left 
the security of a position with a large 
company and moved to rural Iowa.

Over the years I’ve been asked 
many times “what it takes” to join the 
ranks of those who own their own 
business, and it is not lost on me that 
many of the individuals who have 
posed that question are employed by 
large corporations. Obviously, I was 
not an original thinker in wondering 
how I would fare as an owner. 

So why did I take such a significant 
risk? A desire for independence, cou-
pled with a disdain for the politics 
and dysfunction associated with large 
organizations, is what motivated me. 
But although plenty of others share 

my attitudes, few do take the plunge. 
So what is holding them back?

“Owning vs. laboring” is a difficult 
decision that can’t be determined 
easily, but I do think the obstacle can 
be identified easily. It’s fear, and thank 
goodness for a healthy dose of fear. 
That emotion keeps us out of lots of 
perilous situations.

But individuals who ask me “what 
it takes” do need to put fear aside 
while they consider the entire risk-
reward picture. And when one con-
siders the opportunities that exist in 
this country for entrepreneurs, the 
wire harness industry still presents 
compelling ownership opportunities.

While there has been some con-
solidation in the harness industry, all 

of the needs of North American wire 
harness customers cannot be served 
by large corporations. Many small (un-

der $10 million) wire-
less companies serv-
ing regional markets 
are providing service 
levels simply not avail-
able from larger orga-
nizations, and that will 
continue. Meanwhile, 
some of these com-
panies will transition 
from founders to family, 
but in many instances a 
founder does not have 
family members inter-
ested in stepping into 
an ownership position. 
This situation can then 
provide an opportunity 
for an individual who 
wants to own a busi-
ness––and it can pro-
vide a retiring owner 
with an additional pro-
spective buyer.

Although the cus-
tomary buyers for har-
ness companies are 
in businesses strategi-
cally aligned with wire 
harness companies––
such as a connector, 
harness or electrical/
electronic assembly 
company––these pro-
spective buyers might 
not be interested in an 
acquisition at the point 
when a retiring entre-
preneur wants to sell. 
That clears the path for 
an outside individual 
who wants to buy a 
business.

As I said, jumping 
from “labor to owner-
ship” is not a simple 
matter, and financing is 
an obvious stumbling 
block, but a wide vari-
ety of capital sources 
are available for ac-
quisition transactions. 
Individuals with the 
know-how to run a 
business who are moti-
vated to own can often 
find a way if they are 
persevering. That’s the 
best answer I can give 
to “What does it take?” 

Loren Smith can be 
reached at lms@blv-
capital.com or www.
bluevalleycapital.com

“Do you own or do you labor?”

Loren Smith CEO 
Blue Valley Capital
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By Paul Hogendoorn
 _____________________________

Summer 2017 is now offi-

cially over. Kids are back to 

school and businesses are 

returning to normal, when there are 

enough people to not just look after 

the present but to also be working 

on the future as well. Summer is the 

season when we most tend to be in 

the present, but as this summer ends, 

I thought it would be worth a quick 

look back to share some experiences 

and glean a few insights.

This summer was different for me 

than my typical summer seasons. I 

didn’t have a single significant vaca-

tion, but instead had many small little 

adventures, the longest of which was 

5 days. Some were little excursions 

on the boat with family or friends 

on Georgian Bay, and others were on 

the motorcycle, or on the trail. Each 

one though was a chance to recharge 

my batteries, and reflect on the ad-

ventures of life and business, and 

discover a few things that perhaps 

I should’ve learned a long time ago. 

Here are a few of those reflections.

Leadership requires more than 

just following your internal compass, 

it requires learning the language of 

others. Just seeing it yourself and ex-

Summer in the Rear View Mirror

_____________ Continued on page 13
Paul Hogendoorn
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pecting others to accept it and follow 

is not enough. It is not directing or 

managing others, it’s leading them 

so that they can see and get to the 

goal themselves, even when you are 

not there. This past year I’ve had to 

deal with bankers and accountants in 

ways I never have had to before. I real-

ized that it’s not enough for me to un-

derstand what we as a company are 

doing, it’s equally important for them 

to understand it in their own terms, 

not just mine. Although my internal 

compass is enough for me to go on, 

I needed to learn their language so 

that they could see where we are go-

ing too. It’s good to lead by example, 

but that implies that you are always 

there in sight of those 

you are leading, and 

that’s not always the 

case. It’s better to also 

learn their language, 

so you can help them 

see and set their eyes 

on the destination, and 

not just on watching 

you as you lead.

Leadership also re-

quires having an out-

come in mind that is 

greater than what you 

want to achieve for 

yourself. It’s a jour-

ney and not a desti-

nation. On one of my 

trips this summer, I 

took a couple friends 

on a motorcycle trip 

around the Manitou-

lin Island, stopping to 

visit some of my favou-

rite places from my 

past. After the trip was 

over, I asked one of 

my friends what his fa-

vourite part of the trip 

was. He said that every 

place was special, but 

what he liked the most 

was that “the price of 

admission was high”. 

Traveling by motor-

cycle is not as easy and 

comfortable as travel-

ing by car, and sleep-

ing in tents is certainly 

not as convenient as 

staying in hotels. We 

had to invest more of 

ourselves into the trav-

el, and as a result, the 

entire trip itself was 

what was most satisfy-

ing, and not just one 

specific destination or 

place along the way.  

 

Business and en-

trepreneurship is 

an adventure. Many 

years ago I attended a 

friend’s wedding, and 

in a toast to the cou-

ple, his father shared 

the story of his own 

life adventure;  from 

escaping Germany at the outset of 

the war, only to have to later escape 

Poland and leave everything behind 

again and start all over a third time. 

Just as I was wondering how this sto-

ry related to his son’s wedding day, 

he summarized it all by saying that 

“his life had been like climbing a long 

and steep mountain, and that if the 

climb was not as long or as steep, or 

the mountain as high, the view today 

would not be nearly as beautiful”. 
  

That thought was on my mind the 

day I hiked the Cup and Saucer trail 

on the Manitoulin. Along with Randy 

Hess, I began a new adventure four 

years ago by cofounding FreePoint. I 

wasn’t looking to create a job for my-

self, nor did I feel the need to start 

a new career. It was just an idea that 

both he and I believed was really 

worth doing, and so we set off on the 

adventure, with more of a direction in 

mind than a destination. There were 

many times along the way when it 

would’ve been easier to turn around 

than to continue, and with each new 

challenge, the question is asked anew. 

Do we turn around here, or do we go 

forward? We kept going forward.

Along the Cup and Saucer trail, 

my buddies and I encountered a few 

hikers coming back down. “Keep go-

ing” they encouraged, “don’t stop un-

til you see it – not the small one, but 

the big one.” There were no specific 

signs, they said, but “you’ll know it 

when you see it”. They were right – 

we knew it when we got there and 

saw it. It was worth the price of ad-

mission.

I hope your summer was equally 

satisfying, and that you got your bat-

teries recharged and ready for the 

coming seasons of adventure.

Paul Hogendoorn co-founded 

FreePoint Technologies. “Measure. 

Analyze. Share. Don’t forget to share”. 

He can be reached at paul.hogen-

doorn@getfreepoint.com or www.

getfreepoint.com

Summer in the Rear View Mirror Continued from page 10  ___________
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ers in and around the Skagit 

County area in Washington. In 

doing so, thier Employment 

Services Staff provides train-

ing and follow up tailored to 

each individual and situation. 

Chinook also works with em-

ployers in their area who wish 

to hire disadvantaged workers. 

They provide hiring assistance, 

employee screening, training, 

assessment and follow-up ser-

vices. In this capacity, Chinook 

is committed to developing a 

strong understanding of local 

employers in order to find the 

right match.

In order to fund these en-

terprises, Chinook operates 

a Grounds Maintenance busi-

ness, as well as a Assembly & 

Wire Harness division. The lat-

er division is fully compliant to 

ISO 9000, as well as the Boeing 

version (D1-9000), AS-9100, 

and builds harnesses in accor-

dance to IPC/WHMA A-620.

I recently spoke with Re-

becca Murray, Industrial Sales 

Director, Dan Bruce, Produc-

tion Manager, and Rob Martin, 

Founder and Executive Direc-

tor at Chinook. My initial con-

versation was with Rebecca 

who gave me some of the his-

tory of the enterprise. 

Chinook was founded in 

1980 by Rob Martin. This was 

a calling for him as his fa-

ther was disabled by a stroke 

when Rob was just a boy. “He 

had this great job with Se-

attle City Lights, but after the 

stroke their lives completely 

changed,” she said. Rob saw 

how losing a job due to 

a disability can change 

a generation of lives, so 

he eventually got a de-

gree in social services. 

Upon meeting his wife 

who was disabled her-

self, the two set out on 

their endeavor.

They got a tiny grant 

from the county and 

Rob scoured businesses 

in and around Mount 

Vernon asking if they 

needed any lawn or 

landscaping services. 

“He would load up his 

Pinto with about six 

guys, drop them off, 

then load up some lawn 

mowers and drop those 

off; and they would 

mow the lawns,” Re-

becca explained. Today, 

Chinooks Landscaping 

Division employs 25 

and handles 600 acres 

per week all over Skagit 

County.

From Cutting Boards 
to Wire Harnesses

Through another 

small grant, Chinook 

started a woodwork-

ing business producing 

unique kitchen cutting 

boards. County Lake 

Cutting Boards were so 

successful that a night 

shift was added and 18 

sales reps were hired. 

But in 1985, a com-

petitor stole the design 

patterns and had the 

boards made in China. 

The County Lake ven-

ture was terminated, 

and Rob set out to find 

employment for the dis-

placed workers.

Around that time, 

Rob was made aware 

of a Boeing program 

called Boeing Offload. 

The program was  

designed to enable lo-

cal small businesses an 

opportunity to provide 

goods and services to 

Continued from page 1  ______

Employing Disabled Workers: A Discussion 
with the Experts at Chinook Enterprises
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the Boeing Company at competitive 

rates. While Chinook continues to 

provide services for other companies, 

its Boeing work generates a good por-

tion of the harness revenue. Without 

production operating as Chinook’s 

commercial engine, the success in 

the social services sphere would not 

be possible.

In 1989, the Boeing Everett Plant 

presented Chinook its first award for 

on-time deliveries and superior qual-

ity of production. This was the first of 

many awards to follow, and Chinook’s 

cabinet is full of Boeing awards for 

quality, on-time deliveries, and superi-

or service. This same success remains 

today with Chinook building a full 

range of harnesses for Boeing, as well 

as many other customers.

I asked the team about what it’s 

like filling positions with the dis-

abled, and Dan indicated it’s not un-

like a puzzle. “You find out what their 

strengths are and hopefully you have 

work in that category.” To that, Rob 

added, “One of 

the most impor-

tant things, and 

something Dan 

does a great job 

with, is establish-

ing a good build 

plan. Those need 

to be clearly 

spelled out so 

that anybody 

can pick that 

work up and do 

it.” Both Rob and 

Dan stressed the 

build plans as 

key to maintain-

ing Chinook’s 

high quality 

and consistency 

rates. 

Resources

Rob pointed 

to a rather aston-

ishing statistic 

during our con-

versation, “The 

current unem-

ployment rate 

for people with 

disabilities is be-

tween 75 and 80 

percent depend-

ing on where 

you look. Fortu-

nately, there are 

o r gan i z a t i ons 

around the coun-

try working to 

find people op-

portunities and 

jobs. 

If you have 

some kiting, or 

assembly work 

you think might 

be a good fit 

for Chinook En-

terprises, you 

can contact Re-

becca Murray 

at rmurray@chi-

nookenterprises.

org. Chinook 

handles custom-

ers throughout the United States. If, 

however, you are interested in find-

ing companies who hire predomi-

nantly disabled workers in your area, 

contact the Social Enterprise Alliance. 

They are a clearing house for these 

types of enterprises and you can visit 

their website at socialenterprise.us.

United Cerebral Palsy has some 

great information on hiring people 

with disabilities of all kinds. There 

is a great primer available called 

Disability Employment 101 For Your 

Business, and you can download it 

at ucp.org/resources/employment/ 

employers.

The American Federation for the 

Blind has an excellent resource page 

for employers. It is designed to be a 

practical guide providing useful in-

formation about hiring and working 

with blind or visually impaired work-

ers. It’s a long URL, so I’ve shortened 

it (case sensitive): bit.ly/AFB12345.

The Disability Job Exchange has 

an excellent site for those with dis-

abilities seeking employment. They 

also have a tab for employers looking 

to hire disabled workers with some 

great information. Check them out at 

disabilityjobexchange.com.

Tax Benefits

There are tax benefits for hiring 

disadvantaged workers, but as Rob 

warned, “A company would be well 

advised to read [the guidelines] care-

Chinook Enterprises wire shop

_____________ Continued on page 16
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fully, and work with their ac-

countant to make sure they 

qualify.” He indicated many 

companies neglect a tiny de-

tail that makes them ineligible 

for the tax credits, and stressed 

professional guidance.

Here is the link to the IRS 

page entitled Tax Benefits for 

Businesses Who Have Em-

ployees with Disabilities. It’s 

another long URL, so I short-

ened it (case sensitive): bit.ly/

IRS12345

Concluding Thoughts 

and Call to Action

One of the statistics 

Chinook enjoys shar-

ing with the business 

community is that their 

entry-level placements 

average a retention rate 

of 6 years – well above 

the national average. 

In researching some of 

the resources Rob out-

lined, I discovered this 

is not isolated. Nation-

ally, the retention rates 

for disabled workers 

are substantially higher 

than average. 

The average initial 

accommodation cost 

for a disabled worker 

is only about $600, and 

most disabled workers 

require no accommo-

dations. The disability 

claims rate is lower for 

disabled workers, and 

there is no difference in 

the absentee and sick 

rates for disabled and 

nondisabled workers. 

It seems that many 

business owners have 

discovered that hir-

ing a disabled employ-

ment candidates is an 

efficient and effective 

business decision. I sin-

cerely hope you will 

consider this the next 

time you look to fill any 

position within your or-

ganization.

I would like to 

thank the folks at Chi-

nook Enterprises and 

especially Rebecca 

Murray for making 

this article possible. 

I would also like to 

thank Steve Pilipchuck 

of Wallace Electronics 

for getting my gears 

turning on this subject.

Continued from page 15  _____

Employing Disabled Workers: A Discussion 
with the Experts at Chinook Enterprises

The production staff at Chinook Enterprises.....
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with short lead times to the prototyp-

ing and first article requirements of 

each customer.” 

Under the new ownership, the 

team asserted their intention to grow 

and expand in the traditional mar-

kets, while placing an increased em-

phasis on commercial specialty ve-

hicle markets, along with agriculture 

and other off-highway heavy equip-

ment. “Those are areas we have not 

been accustomed to traditionally, but 

obviously, they are complimentary to 

many of the things we have done in 

the past,” Travis said. He also discussed 

their mission to expand their existing 

recreational marine and shipbuilding 

applications.

Facilities

The main SemahTronix facility is 

62,000 sf and employs 75 people. The 

secondary facility at the McPherson 

Women’s unit is just over 22,000 sf 

and has 40 employees. “At that facil-

ity, we do more of our higher volume, 

lower complexity assemblies,” Travis 

specified. They don’t have over-mold-

ing capabilities there, but easily could 

should demand arise.

Asked about the challenges of op-

erating in that environment, Travis 

indicated it isn’t much different from 

their main location. SemahTronix has 

some non-incarcerated supervisory 

staff at that facility in human resource 

and quality management. It is also 

No Harness Too Complex for SemahTronix
Continued from page 1  _____________________________________________

Rusty Hames, Owner of SemahTronix.
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fully compliant with their quality and 

certification guidelines. “From what 

I’ve learned since I’ve been here is 

that the resounding benefit of that fa-

cility is the high quality of workman-

ship,” he advised. Travis asserted the 

women working in the facility are ea-

ger to participate. For most, it’s their 

only way to make dependent support. 

They have the benefit of learning a 

vocation, and the pride in their work 

keeps them in the program. “The 

thing that’s unique about it is, for our 

commercial business, it allows us to 

get extremely high quality manufac-

turing in a US facility at a competitive 

rate.” He stressed SemahTronix’s ex-

tensive efforts in training individuals 

with valuable new skills they can put 

to use in their future.

SemahTronix Standing Out

When asked what makes 

SemahTronix unmistakable, both Tra-

vis and Alex agreed it is their ability 

to handle extremely complicated, 

high-level assemblies. “The work that 

we do represents a challenge that  

some companies would run from,” 

Travis said, “and no challenge is too 

large, and no two jobs are alike.” 

No Harness Too Complex 
for SemahTronix
Continued from page 18  ___________

Travis Atkinson, Vice President 
of Business Development – 

Engineer 

Alex Stubenfoll, Director of 
Marketing and Sales 
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SemahTronix has an extensive in-

house tool shop “so if it doesn’t exist, 

we make it!”

Something else unique to the com-

pany, and something for which they 

are sought after, is their RF matching 

capability. “If you have 50 conduc-

tors that have to be identical in phase 

matching, we’ve developed a unique 

and proprietary way to do that,” Trav-

is instructed. “Most companies would 

have a high level of difficulty with 

that.”

The final thing that makes 

SemahTronix unmistakable, is some-

thing they call the Pin Pusher, and 

Travis was eager to talk about it. It’s a 

special tool they have developed and 

patented, that ensures pins on a DB9 

connector are fully seated. He de-

scribed the connectors as having up 

to 64 pins, all needing to be seated, 

shielded, potted, molded, then over-

molded again. “And if you’ve done 

that process 64 times, and have a pin 

that is not fully seated, you’ve basi-

cally lost many hours of labor; and 

that assembly has to go in the trash.” 

So, they have developed a patented 

means of taking the pins to full seat, 

and verifying they are at full seat. The 

tool then conducts a full conductiv-

ity test, pre-shielding and post-mold-

ing. “Where most companies would 

have a high fallout rate, we have 100 

percent confidence from initial pin 

seat that they are fully engaged.” The 

unique tool is actually something 

they are contemplating marketing to 

the harness industry.

The folks at SemahTronix love to 

talk about their rigorous standards 

and of the complex nature of the 

products they make. Travis and Alex 

seemed quite proud of the com-

pany’s accomplishments and refusal 

to back down from any challenge. 

In a recent USA Today article owner 

Rusty Hames said, “We are commit-

ted to supporting both current and 

future customers with high quality, 

high customer service, and competi-

tive pricing.”

Molding.......

SemahTronix Assembly  
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Small Wire Termination 
Challenges

There are several challenges inher-
ent to small wire crimping due to the 

small size of the wire, terminal, and 
tooling.  This is not a complete list, 
but users see these issues most often 
in small wire crimping.

1. Difficulty aligning the terminal 
over the anvil

Setup issues and tooling quality 
can contribute to difficulty aligning 
the terminal over the anvil.  Since the 
anvil is smaller, the target for the ter-
minal is smaller.  Applicator feed ad-
justments are more critical because 
smaller adjustment increments are 
needed to place the terminal where 
it needs to be (Fig 2).

2. Terminals are easier to deform 
on the carrier strip

Small terminals are easier to twist 
or bend on the carrier strip because 

Continued from page 1  ____________

A Primer on Small Wire Crimping

Figure 1.  Comparing the size of 
a crimp with 0.172mm wire cross 
sectional area to that of a U.S. 
dime

Figure 2.   Terminals misaligned over the anvil
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the tab holding them to the strip can 
be very weak.  Storing, routing, and 
feeding terminals can deform them 
on the carrier strip if users do not 
follow proper storage, handling, and 
setup procedures (Fig 3).

3. Wire memory, camber, or rigidity 
issues

Small wires are more susceptible 
to memory issues and are more dif-
ficult to straighten.  In addition, small 
wires may droop excessively if users 
or machine grippers hold them too 
far from the stripped end (Fig 4).

4. Flash issues
Crimp quality specifications typi-

cally relate the amount of allowable 
flash to the terminal material thick-
ness.  Terminal manufacturers typical-
ly use thin material to manufacture 
small terminals, so small amounts of 
flash constitute a higher percentage 
of terminal material thickness.  Flash 
that would barely be noticeable on a 
larger terminal is significant on small 
wire terminals (Fig 5).

5. Crimp inconsistencies
Inconsistencies in terminal sym-

metry and flash are more common on 
small wire terminations.  Small varia-
tions in the crimp tooling can have 
a significant impact on the resulting 
crimp cross section (See Fig 6 on 
page 24).

Inspecting Small Wire 
Terminations

Traditional inspection methods 
apply to small wires and large wires 
alike.  Crimp height inspection, ten-
sile tests, visual inspection, and cross 

Figure 3. Terminal catching on a 
terminator guard

Figure 4.  Placing a wire in the ter-
minal

Figure 5. Flash on a 0.172mm 
crimp

_____________ Continued on page 24
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sections are all important.  We will 
briefly discuss the first three and fo-
cus more on cross sections.

Crimp height inspection: In-
spectors can use crimp height mi-
crometers to inspect small wire ter-
minations, but often involve some 
operator skill to measure crimp 
height accurately.  Bench or machine 
measuring stations are typically more 
accurate and repeatable than microm-
eters, especially with small wires.  In-
spectors should check crimp height 
periodically during production runs 
to ensure consistency throughout 
the run (Fig 7).

Tensile tests: Inspectors can 

typically perform tensile tests for 

small wire terminations on the same 

equipment used for larger wires.  The 

clamps must be able to grip the ter-

minal and wire without slipping.  

Inspectors must take care to disen-

gage the insulation crimp on small 

wire terminations if the tensile test 

requires it.  Many tensile test require-

ments specify the rate at which the 

Continued from page 23  ___________

A Primer on Small Wire Crimping

Figure 6.  Two cross sections from the same batch showing inconsis-
tencies in symmetry and flash

Figure 7.  Crimp height inspec-
tion with micrometers

Figure 8.  Tensile pull test
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tester pulls the specimen, so a motor-

ized tester may be required (Fig 8).

Visual inspection: The visual 
inspection criteria are the same for 
small wire terminations as they are 
for large wire terminations, but they 
can be much more difficult to see.  
Ample light and magnification are of-
ten required to perform an adequate 
visual inspection.  Harness manufac-
turers must train their operators in 
the visual identification of crimp fea-
tures that indicate whether the crimp 
is acceptable.  TE publishes a poster 

for visual crimp inspection, which 
can be found at www.te.com and 
searching for part number 65780-4 
(Fig 9).

Cross sections: Cross sections 
provide the most complete view into 
crimp quality.  Industry standards 
such as TE Connectivity specifica-
tion 114-18022, USCAR-21, and UL 
486A-486B define measurable re-
quirements for crimp cross sections 
and different standards can have dif-
ferent requirements for the same ter-
minations.  Users must understand 
what the requirements are for their 
particular applications.  Cross sec-
tions can be very difficult to create 
for small wire terminations and high 
quality equipment is required to cre-
ate good cross sections.  When we 
analyze cross sections for small wire 
crimps, the two most problematic 
areas are crimp asymmetry (as mea-
sured by the support angle, support 
length, and flank end distance) and 
flash.  Several factors contribute to 
each of these issues, and this article 
will explore them in detail (Fig 10).

Asymmetry
Asymmetry in excess of what 

specifications allow can reduce elec-
trical or mechanical performance of 
the crimp, contribute to Crimp Qual-
ity Monitor variability, and reduce 

Figure 9.  Excerpts from the vi-
sual crimp inspection poster

Figure 10.  Crimp cross section measurable requirements from TE 
Connectivity specification 114-18022

_____________ Continued on page 26
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tooling life (Fig 11).  It is important 
to note that some level of asymmetry 
and variation in symmetry from one 
crimp to the next is normal and will 
not affect crimp performance.  Sever-
al variables that contribute to asym-
metry are difficult or impossible to 
control.  For example, the orientation 
of the wire strands can affect crimp 

symmetry.  Harness makers should 
follow the specification require-
ments and not try to achieve perfect 
symmetry on every crimp.

The main areas of focus in reduc-
ing asymmetry are applicator and 
terminator setup, tooling quality, and 
tooling condition.  If the terminal is 
overfed, underfed, or twisted over the 
anvil, the cross sections will very like-
ly exhibit asymmetry.  Terminal over-
feed and underfeed conditions are 
caused either by a bad terminal feed 
setup or poor terminal feed perfor-
mance.  Operators should check and 
adjust the terminal feed as needed 
every time they setup the applicator 
for a production run.  Accurate and 
repeatable feed adjustments are very 
important to center the terminal over 
the anvil (Fig 12).

Continued from page 25  ___________

A Primer on Small Wire Crimping

Figure 11.  Terminal cross section 
exhibiting asymmetry

Figure 12.  Misaligned terminal (left) and twisted terminal (right)
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After operators place the terminal 
over the anvil, they have to rely on the 
terminal feed to repeat the position 
of the terminal for every subsequent 
crimp.  The quality of the terminal 
feed is crucial to achieving good feed 
repeatability.  TE mainly uses pneu-
matic or servo terminal feeds for 
small wire applications because they 
have superior feed repeatability to 
mechanical feeds.  Pneumatic feeds 
are more repeatable because they 
typically have hard stops at the ends 
of their stroke and users can throttle 
the stroke velocities for a smoother 
feed.  The chart below shows feed re-
peatability distributions for three dif-
ferent classes of feeds.  Higher quality 
pneumatic feeds (green distribution) 
have a C

pk
 around 2.0 for small wire 

applications.  This distribution shows 
that, with proper setup, high quality 
pneumatic feeds will place the termi-
nal over the anvil very consistently.  
Medium quality pneumatic feeds and 
high quality mechanical feeds (yel-
low distribution) have a C

pk
 around 

1.4 for small wire applications.  If op-
erators can center the terminal per-
fectly over the anvil, the yellow distri-
bution should be adequate, but this is 
extremely difficult to do in practice.  
Low quality feeds (red distribution) 
have a C

pk
 around 0.8 for small wire 

applications.  Low quality feeds can 
exceed the feed limits even if opera-
tors are able to center the terminal 
perfectly over the anvil.  Consistent 
crimps require high quality pneumat-
ic feeds (Fig 13).

If the terminal is twisted over the 
anvil, it is likely that there is an issue 
with the terminal routing or applica-
tor feed track setup.  Handling ter-
minals during transport and loading 
terminals into the applicator present 
the opportunity to deform the termi-
nals.  It is important to remove the 
deformed terminals before beginning 
the crimping process.   In addition, 
terminals passing through guards 
can catch and twist on the carrier 

strip.  Check to make sure terminals 
have adequate clearance through the 
guards.  If operators adjust the appli-
cator feed track too tightly, the track 
can twist the terminals as they pass 
through it.  Make sure the feed track 
allows free movement in the feed di-
rection and minimal movement per-
pendicular to the feed direction.

Another significant cause of crimp 
asymmetry is crimper tip wear (Fig 
14).  The crimper tip wears over time 
with use and can break down to the 
point where it is no longer able to 
guide the crimp legs into consistent 
alignment.  If the crimper tip has 
worn, it may allow one terminal leg 
to pass beneath the other at the inter-
face point, which will cause asymme-
try.  If terminal asymmetry shown in 
cross sections is consistent on every 
crimp, it is likely a sign of a setup is-
sue.  Check to make sure the terminal 
is centered over the anvil and is not 

_____________ Continued on page 44

Figure 13. Applicator feed repeat-
ability distributions

Figure 14.  Crimp tip wear
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By David Oeters 
Corporate Communications 

with CIMx Software
 _________________________

Success in manufactur-

ing requires a skilled 

workforce supported 

by the right tools and process-

es. You need employees that 

can make fast, efficient deci-

sions to meet business goals 

and capitalize on opportuni-

ties.

Unfortunately, many wire 

harness companies struggle 

with inefficiency. Business 

elements operate in silos be-

cause the shop floor and the 

top aren’t aligned. Without 

alignment, the business can’t 

adjust to market pressure or 

capitalize on opportunity. This 

disconnect hinders efficiency, 

profit and growth.

Bridging the Gap

Wire harness companies 

need to bridge the gap be-

tween the shop floor and the 

top floor. The four critical steps 

below eliminate business silos 

and empower your business to 

work collaboratively:

1) Set and Align Busi-

ness Goals: You need to set 

clear and connected goals for 

your business. That starts by 

getting management, opera-

tions, IT and other business el-

ements together and talking. 

Gather feedback, discuss initia-

tives and set shared priorities. 

You can then confidently set 

goals with expected buy-in 

from everyone involved. 

2) Production Visibil-

ity: A business can’t operate 

without a clear view of finan-

cials, billing and ex-

penditures, but many 

manufacturers limp 

along with a hazy un-

derstanding of opera-

tional processes and 

almost no manufactur-

ing visibility. Produc-

tion and labor data, 

and a real-time view 

of Work In Progress 

(WIP), fuel sustain-

able process improve-

ments and help con-

nect production and 

business goals.

3) S i n g l e -

source Production 

Data: Collaboration 

requires accessible 

and complete produc-

tion data. Frustrated 

manufacturing em-

ployees forced to rely 

on guesswork will 

make mistakes. Once 

you unlock produc-

tion data for your 

team at the point deci-

sions are made, oppor-

tunities improve, and 

alignment and collab-

oration quickly follow.

4) C o n n e c t 

your Tools: Many 

companies still rely 

on their ERP or a 

homegrown system, 

which simply cannot 

adequately support 

manufacturing. These 

systems leave gaps 

in your processes. By 

connecting your ERP 

to a dedicated manu-

facturing software 

system, you gain com-

prehensive business 

visibility. Business 

managers can quickly 

identify underper-

forming or high-per-

forming elements in 

the workflow and 

then optimize utili-

zation. Performance 

efficiencies result in 

increased output and 

Connect the Shop Floor to the Top Floor 
for Wire Harness Companies

Continued from page 30
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profitability without signifi-

cant investment, and capital 

can then be rerouted to other 

areas.

Business Improvement 

through Collaboration

Once you’ve aligned your 

shop floor and top floor, and 

are profiting from real shop 

floor visibility and connected 

systems, collaboration will re-

veal further business advan-

tages.

With actual labor and pro-

duction data on hand, you’ll 

refine job costs with an ac-

curate view of your expenses. 

You can eliminate guesswork 

from estimates and know ex-

actly how much is made from 

each order.

The shop floor will have a 

real-time view of order status 

and WIP, and they can see how 

their work affects the busi-

ness. When a rush job comes 

in, they understand the impor-

tance of accuracy and preci-

sion with each operation, and 

can track progress as a team.

As you identify high-per-

forming manufacturing ele-

ments, you begin assembling a 

data-driven list of production 

best practices. By updating 

your existing library of ap-

proved planning with these 

best practices, you quickly 

accelerate the production of 

lower-performing elements.

The First Step toward 

Collaboration

Some compa-

nies are quickly 

overwhelmed by 

the prospects of an 

improvement proj-

ect, even one as im-

portant as this. We 

suggest you start by 

looking at your cur-

rent processes and 

identifying where 

you don’t have vis-

ibility. Do you have 

actual, real-time 

labor data? How 

quickly can you as-

semble quality re-

ports?

If you’d like help 

in getting started, 

CIMx offers a free 

Shop Floor Analysis. 

After a quick dis-

cussion with an Ap-

plication Engineer, 

you’ll have a report 

that identifies gaps 

in your processes 

along with a list 

of potential solu-

tions. Want to learn 

more, or sign up 

for the Shop Floor 

Analysis? Visit us at 

www.cimx.com or 

contact us at info@

cimx.com.  

Continued from page 28  _____

Connect the Shop Floor to the Top Floor 
for Wire Harness Companies
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600 V CATEGORY CABLE

CATEGORY CABLE
Category cables, also known as 

Ethernet cables, are twisted, low pair-
count cables (usually four pairs) de-
signed for use in local area networks 
such as Ethernet. Currently, they are 
available in categories 3, 5e, 6, 6A 
and 7, which provide different levels 
of performance in signal bandwidth, 
attenuation and crosstalk associated 
with each cable’s design.

Category cables have been in-
stalled in industrial settings for many 
years by separating communication 
and power and control circuits. Ap-
plications are evolving and now elec-
trical and network engineers want to 
install category cables in 600 V cable 
trays without installing barriers. Oth-
er end users want to integrate Ether-
net cables into industrial machinery 
where 600 V is required.

INDUSTRY STANDARDS
Installation requirements for com-

munication circuits and industrial 
equipment are driven by the National 
Electrical Code (NEC) and NFPA 79 
Electrical Standard for Industrial Ma-
chinery. These industry codes apply 
to different regulatory environments 
and have different allowances for ca-
ble selection and installations..

The NEC provides provisions on 
electrical wiring, grounding, over-

current protection and industrial 
equipment installation standards for 
commercial, residential and industri-
al facilities in the United States. The 
NEC provides installation require-
ments for 300 V communication ca-
ble types such as CM, CMR or CMP 
that are dual listed to a Category ca-
ble type. However, the NEC limits 300 
V communication cables from being 
installed in the same environment as 
600 V cables. For example, Section 
800.133 Installation of Communica-
tions Wires, Cables, and Equipment 
states that communication cables 
must be separated by a physical bar-
rier if installed in the same raceway, 
compartment, junction box, etc. as 
conductors of electric light, power, 
Class 1 circuits, etc. Section 300.3(C) 
states that conductors occupying the 

In every issue of Wiring Harness News Anixter will bring you 
informative articles about wire and cable technology.

_____________ Continued on page 37
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same cable, enclosure or race-
way must contain an insulation 
voltage rating equal to the max-
imum voltage of any conduc-
tors installed in the system.

NEC applications for 300 V 
category cables would not be 
acceptable to be installed in 
the same raceway, enclosure 
or cable as other 600 V cables 
unless the application allows 
barriers to be installed. If a 
network engineer wants to in-
stall category cable near 600 V 
cable, the category cable will 
need to be rated to 600 V.

NFPA 79 can also be applied 
to industrial applications, but 
only provides installation re-
quirements for electrical equip-
ment operating 600 V or less. 
NFPA 79 also covers the point 
of the supply to the electrical 
equipment of the machine. 
NFPA 79 provides provisions 
on acceptable cable types in-
stalled as an integral part of a 
piece of equipment. It is im-
portant to note that NFPA 79 
defaults to the NEC for appli-
cations that do not fall directly 
within the scope of NFPA 79 
and NEC provisions may apply. 
Similar to the NEC, NFPA 79 
Section 13.1.3 Conductors of 
Different Circuits does require 
that conductors occupying the 
same cable, enclosure, or race-

way must contain an insula-
tion voltage rating equal to the 
maximum voltage of any con-
ductors installed in the same 
system. Otherwise the circuits 
must be separated by a barrier..

600 V CABLE 
CONSTRUCTIONS

NEC and NFPA standards al-
low different cable types to be 
installed in 600 V applications. 
It’s important to understand 
which industry code applies to 
the application before select-
ing the correct wiring method.

The National Electrical Code 
does not recognize Appliance 
Wiring Materials (AWM) wir-
ing. Category cables that meet 
a 600 V AWM rating would 
still need to be separated from 
power cables. The NEC does 
recognize and provide provi-
sions for CM, CMR, CMP and 
PLTC cables. Standard category 
cables can be dual listed to a 
CM, CMR, CMP or PLTC listing, 
but these constructions are rat-
ed to 300 V and would not be 
permitted to be installed near 
600 V cables.

Instead, NEC allows the use 
of 600 V multi-conductor cable 
under the listing Type TC (tray 
cable). Category cables can be 
dual listed to a TC listing, but TC 
cables are only permitted in siz-
es 18 AWG and larger and must 
meet industry vertical flame 

tests per UL 1277 Tray Cables. 
Category cables approved to 
be dual listed to Type TC have 
a significant increase in overall 
construction and performance 
requirements. The conductor 
sizes must be at least 18 AWG 
along with increased insulation 
and jacket thicknesses. Type TC 
category cables are permitted 
to be installed in cable trays 
and raceways next to other 600 
V cables without separation de-
pending on the application.

NFPA 79 allows AWM cables 
to be installed in listed assem-
blies where  the cable has been 
indentified for use in the equip-
ment or installation. NFPA 79 
Section 12.9.2 provides addi-
tional information. Category 
cables that meet a 600 V AWM 
rating would not need to be 
separated from power cables 
for NFPA 79 applications.

CONCLUSION
Category cable applications 

are evolving where the need 
to install cables next to power 
cables are growing. It is im-
portant to understand which 
industry code applies to the 
application and the associated 
permitted cable standards. The 
NEC recognizes Type TC for 
600 V applications, while NFPA 
79 allows 600 V AWM wiring.

For further information visit 
www.anixter.com

Continued from page 32  _____
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Sponsored by the United State 
Air Force Research Labo-
ratories, Delta Sigma Com-

pany (DSC) of Kennesaw, Georgia, 
launched an investigation into mod-
ernizing the wiring harness assembly 
process by means of technological 
advancements utilizing augmented 
reality (AR) technology.  DSC’s pat-
ented AR system called Projection-
WorksTM had already helped remove 
$111M of assembly cost from the 
F-35 fuselage, and the Air Force want-
ed to find similar improvements for 
wire harness assembly.

The Air Force provided 7 require-
ments to Delta Sigma to guide the de-
velopment process:  

1. Project 
Accurately Scaled 
Objects

ProjectionWorksTM 
has long had the abil-
ity to project 3D scaled 
objects from model 
data, but needed to add 
the ability to project 
2D scaled objects from 
drawing data to be use-
ful to the harness man-
ufacturing community.  
This was completed 
early in the program.

2. System Cost 
Control

The price target was 
to reduce the price to 
one half of what the 
3D version of Projec-
tionWorksTM costs.  This 
objective was also met.  
ProjectionWorks is 
comprised of standard 
priced catalog items, 
and the price of a 2D 
system is 46% that of 
a similar sized 3D sys-
tem.

3. Input Data in Its 
Native Format

Pro jec t ionWork -
sTM imports data with 
little or no alterations 
needed.  If the data 
exists, ProjectionWork-
sTM can probably use 
it.  If the data does not 
exist, DSC has made 
it easy to create the 
missing pieces.  Men-
tor Graphics’ Capital 
Systems can export 
data directly to Projec-
tionWorksTM, and other 
systems will be able to 
do so soon.

4. Multiple 
Projector Harness

ProjectionWorksTM 
can create a harness of 
any size by using multi-
ple projectors. The cali-
bration method built 
into the system will 
compensate for small 
gaps between boards 
automatically so that 
very long wire routes 
are still projected ac-
curately.

5. Sequenced Data 
Presentation

ProjectionWorksTM 
will create sequenced 
tasks (route wire, lace 

bundles, add clamps, terminate con-
nectors, etc.) and the steps within 
a task (each individual wire, lace, 
clamp, ect.).  The sequence can be 
mandated, or the user can select parts 
by scanning a bar or QR code and 
ProjectionWorksTM will show where 
that part goes (such as a wire route).

6. Reconfigurable Harness Board
Augmented Reality makes it very 

easy to use the same board to make 
many different harnesses.  Shops that 
are high-mix/low-volume can use this 
capability to great advantage.  Using 
DSC’s magnetic board or Panduit’s 
Quick-Build boards, setting up a new 
board can be a few seconds to a few 
minutes, depending on size and com-
plexity.

7. Configuration Management 
via Customer MES

The ProjectionWorksTM system has 
been designed for connectivity for 
those who want to use it.  Although it 
is common to be used as a stand-alone 
system, an enterprise system where 
the MES can push work instructions 
to the shop floor is available.

DSC met or exceeded all the Air 
Force objectives.  In addition to the 
items mention above, Projection-
WorksTM can use multiple operators 
on a single harness, uses wireless 
controls for easy user mobility, and 
connects to Cirris test systems.  

Because of the AFRL’s investment 
in this project, augmented real-
ity technology is available to harness  
 

builders at a very affordable price.  
ProjectionWorksTM has been proven 
to substantially reduce the cost and 
improve the quality of assembling 

systems of all kinds.  Based on initial 

results of pilot projects, labor savings 

from 50 to 70 percent are expected 

for harness building. Delta Sigma con-

tinues to work with the Air Force Re-

search Labs and partner companies 

to further develop ProjectionWorksTM

to provide cutting edge solutions to 

improve the industry’s performance.

For more information on Projec-

tionWorksTM check out www.projec-

tionworks.com, or email at info@del-

tasigmacompany.com

Air Force Research Labs Paves the Way to Lower Cost on Wire Harness Assembly
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By Joe Tito
Wiring Harness News 

 _____________________________

If you’ve been dutifully scour-
ing the pages of Wiring Har-
ness News, you have without 

doubt noticed some ads that literally 
leap off the page. Electronic compo-
nent distributor, TTI, has been run-
ning a truly unique ad series featuring 
their beloved character, The Special-
ist, in comic book styled inserts. Some 
are in conjunction with their major 
principles, Molex, Phoenix Contacts 
and TE Connectivity. They are also 
running a version promoting the 
benefits of TTIi’s Advanced Inventory 
Management program, and how it 
can help manufacturers with supply 
chain logistics. 

Some campaigns go outside-the-
box to convey a message. TTI has 
moved-the-box with this creative and 
effective campaign.

WHN chatted with Paula Renfrow, 
Vice President, Americas Marketing 
at TTI. TTI is the world’s leading dis-
tributor in interconnect, passive, elec-
tromechanical and discrete compo-

nents. They are a Berkshire Hathaway 
company, but as she mentioned, the 
founder and CEO, Paul Andrews, is 
still actively involved in the business. 

As Paula revealed, a few years ago, 
Paul was at an annual Berkshire Ha-
thaway meeting where he was privy 
to some of the new Geico commer-
cials. Geico is another Berkshire Ha-
thaway holding. Energized by seeing 
such a creative campaign, Paul came 
home and charged his team to come 
up with a fresh and edgy marketing 
strategy.  With over 4000 personnel 
worldwide, he wanted to stress TTI’s 
value proposition as having the ex-
perts and advisors on board who are 
specialists within the various product 
lines. Thus, The Specialist was born.

The program began, and contin-
ues to evolve, as a series of videos 
featuring The Specialist. “He’s a little 
bit Mission Impossible, and a little bit 
Maxwell Smart,” as Paula discussed 
the Specialist’s save-the-day persona. 
Available at TTI’s website, the videos 
are very instructive, and you’ll find 
yourself watching several at a time as 
they are also funny and entertaining. 

As for more recent adaptations 
of the Specialist, Paula 
mentioned “My boss 
and I were talking and 
he mentioned that no-
body is doing direct 
mail anymore.” They 
saw this as an oppor-
tunity to fill an empty 
spot on the engineer’s 
desk, and the comic 
book adaptation was 
created. “We did a lot 
of research before the 
actual comic [adapta-
tion], and found that 
illustrated novels are 
really back in vogue 
and they reach across 
age and gender demo-
graphics,” she instruct-
ed. 

The WHN ads repre-
sent TTI’s venture into 
print with the comic 
book style of The Spe-
cialist message. “I have 
these pages taped on 
a board in my office 
because I’m so crazy 
about the whole thing,” 
she said, noting that 
the ad’s specific calls 
to action have been 
very effective during 
their run in WHN. “We 
did choose the comics 
and the color specifi-
cally for your publica-
tion because we felt it 
would really pop,” she 
concluded.

Look for more in 
this exciting series of 
ads as the Specialist 
highlights his ability 
to give his customers 
peach of mind. Check 
out ttiinc.com to see 
TTI’s entire line card, 
watch the videos, and 
read more industry tar-
geted news.

Inside TTI’s Creative 
“The Specialist” Ad Campaign 
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Tracks lay of oval 
cable for safe 
jacket removal

DANIELS MANUFACTURING CORPORATION
526 THORPE RD, ORLANDO, FL 32824   

(407) 855-6161
WWW.DMCTOOLS.COM

NEW Twist-StripTM NEW MPT-250C

www.dmctools.com

Wire Prep, Wire Termination and 
Connector Assembly Tooling 

Outer Jacket Stripper for
Shielded Twisted Pair Cable

Upgraded Wire Crimp Pull 
Tester to Verify Wire Terminations

The Wire Stops Here.
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HellermannTyton and TTI, 
Inc. sign wire and cable 
management accessories 
distribution agreement 

HellermannTyton has signed 
an agreement with TTI, Inc., a 
world-leading distributor of 
electronic components, to fa-
cilitate a greater market pres-
ence in North America. The 
new alliance comprises a wide 
range of HellermannTyton’s in-
novative, commercial-grade 
cable ties and fasteners, elec-
trical installation and insulation 

products, application tools, 
cable protection and identifi-
cation systems. 

“This new partnership with 
TTI enables us to grow our 
reach into additional segments 
of the industrial market in North 
America,” said Dan Martin, 
VP of sales, North and Central 
America at HellermannTyton. 
“Both companies have a long-
standing history of placing the 
customer experience at the 
forefront of all our activities, 
and we look forward to con-
tinuing on that path together.” 

Lew Lafornara, VP of suppli-
er marketing for TTI, looks for-
ward to the close relationship. 
“The HellermannTyton range of 

cable management solutions is 
very well respected in the mar-
ket, and we are delighted to be 
able to include these products 
into our portfolio.” 

HellermannTyton cable 
management products will be 
listed and stocked by TTI, Inc. 
of Fort Worth, Texas, with im-
mediate availability. 

About TTI, Inc. 
TTI, Inc. a Berkshire Ha-

thaway company, is an au-
thorized, specialty distribu-
tor of interconnect, passive 
and electromechanical (IP&E) 
components and the distribu-
tor of choice for industrial and 
consumer electronics manu-

facturers worldwide. 
Broader and deeper 
inventory, leading-edge 
products and custom 
supply chain solutions 
have established TTI as 
the leading specialist in 
electronic component 
distribution. Globally, 
the company maintains 
two million cubic feet of 
dedicated warehouse 
space containing over 
850,000 component 
part numbers. Along 
with its subsidiaries, 
Mouser Electronics, 
Sager Electronics, and 
Symmetry Electronics. 
TTI employs over 5,400 
employees and is rep-
resented in over 100 
locations throughout 
North America, Europe 
and Asia. For more in-
formation about TTI, visit 
www.ttiinc.com. 

About Hellermann-
Tyton 

HellermannTyton is 
a global leader in cable 
management and pro-
tection products, iden-
tification systems and 
network connectivity so-
lutions. Its systems and 
solutions are specified 
by major manufacturers 
and contractors in the 
electrical, OEM, data 
communications, auto-
motive, heavy equip-
ment, renewable energy 
and related industries. 
The company’s engi-
neered solutions and 
innovative products 
are designed and con-
structed to meet the 
strictest quality stan-
dards while delivering 
reliable implementation 
at the lowest cost. Hell-
ermannTyton operates in 
37 countries, with North 
American headquarters 
in Milwaukee, Wiscon-
sin. www.hellermann.
tyton.com 
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deformed on the carrier strip.  
If the asymmetry occurs peri-
odically during the crimping 
process, it is likely a sign of a 
worn crimper or a poorly per-
forming applicator feed.  Check 
the condition of the tooling or 
feed and replace as needed 
with high quality equipment.

Flash
Flash, also referred to as 

“burr”, is the terminal mate-
rial that extrudes between 
the crimper and anvil during 
the crimping process (Fig 15).  
Harness makers should reduce 
flash where possible because it 
can cause several issues.  Flash 
may interfere with a connec-
tor housing during insertion, 
it may cut or damage seals or 
heat shrink tubing placed over 
the terminal, or it may break 
off the terminal and become 
conductive debris.  Just as it is 
with symmetry, some level of 

flash will not affect crimp per-
formance in many applications, 
so it is important to follow the 
requirements outlined in the 
crimping specifications.  The 
goal is generally to minimize 
the amount of flash, but not 
necessarily eliminate it.

As was mentioned earlier, 
most crimping specifications 
allow a certain height and 
width of flash based on the 
terminal material thickness.  
As the terminal material thick-
nesses decrease, the amount of 
allowable flash also decreases.  
Flash forms because of gaps 
between the crimper and an-
vil.  Some gap is necessary to 
prevent tool crashing at vari-
ous crimp heights, but smaller 
crimping applications require 
smaller gaps.  Figure 16 shows 
the amount of allowable gap 
to cause significant flash as 
a function of crimp width.  
Please note that there are oth-
er factors involved in the pro-
duction of flash, but these are 
general guidelines for tooling 
geometry.

The three factors that us-
ers can control most easily in 
an effort to reduce flash are 
tooling quality, tooling wear, 
and tooling alignment.  Using 
quality crimp tooling is very 
important for all crimping ap-
plications, but is necessary in 
small wire crimping.  The abil-
ity to control tooling gaps to 
this level of precision requires 
a combination of design and 
manufacturing methods that 
only certain tooling manufac-
turers can produce.  Substan-
dard tooling does not have the 
dimensional control required 
to minimize the tooling gaps 
while avoiding interference.

There are two types of 
flash performance: initial flash 
performance and flash perfor-
mance over time.  If tooling 
manufacturers design and man-
ufacture the tooling properly, it 
will have good initial flash per-
formance.  If this tooling, how-
ever, does not have the proper 

Continued from page 27  ___________

A Primer on Small Wire Crimping

Figure 15.  Terminal cross 
section exhibiting flash.

Figure 16.  Allowable tooling gap as a function of crimp 
width

_______ Continued on page 46
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material and plating selections, it 
will not have good flash perfor-
mance over time.  Tooling wear 
is the most significant factor in 
flash performance over time.  
In addition to the crimper tips, 
crimpers also wear on the sides 
where the crimper legs contact 
them.  This wear happens over 
time, so crimpers will show pro-
gressively more flash over the life 
of the tooling (Fig 17).

Wear on the sides of the crimp-
er is particularly important be-
cause it contributes doubly to the 
tooling gap.  Since the wear oc-
curs on both sides of the crimper, 
the total tooling gap contribution 
is double what it is on one side 
if the crimping process pushes 
the entire gap to one side.  This 
is another reason why it is crucial 
to use high quality tooling.  All 
tooling will wear over time, but 
high quality tooling typically lasts 

much longer than low quality tooling.  
High quality tooling has the proper 
material and plating selections for 
long-term performance.  To avoid fre-
quent, costly tooling changes and po-
tential quality escapements, only use 
high quality tooling.

Tooling alignment is another sig-
nificant factor in flash performance.  
Users should avoid allowing the 
crimping process to push the entire 
gap to one side of the crimper and 
anvil interface, and this effort starts 
with tooling alignment.  Take, for ex-
ample, a situation where the crimp-
er and anvil for a terminal with 1.4 
mm [.055”] crimp width has a total 
tooling gap of 0.1 mm [.004”].  If the 
crimping process pushes the entire 
gap to one side, the terminal will 
likely exhibit significant flash.  If the 
tooling maintains proper alignment 
throughout the crimp and divides the 
gap evenly on both sides, the termi-
nal will likely not exhibit significant 
flash.  Users should align the crimper 
and anvil at setup, which requires 
following an alignment procedure.  
Applicator tolerances are typically 
not good enough to allow a user to 
mount the crimper to the ram with-
out using an alignment procedure.

One final note on flash is the oc-
currence of crashing.  Because small-
er tooling requires smaller gaps, the 
distance between the tooling separa-
tion at crimp height and at interfer-
ence is small.  Small wire tooling can 

Continued from page 44  ________

A Primer on Small Wire Crimping

Figure 17.  Crimp wear (dark 
areas)
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be easier to crash than tooling for 
larger wires if users do not follow 
proper procedures.  When adjust-
ing the crimp height on the ap-
plicator, users should always start 
high and work their way lower.  In 
addition, users should never cycle 
the applicator without a terminal 
and wire over the anvil.  Finally, 
always use a ram collar when the 
applicator is not in use to avoid 
accidental contact between the 
crimper and anvil.  Some sure 
signs of crashed tooling are exces-
sive flash and shoulders on the 
crimper area of the cross section 
(Fig 18).  Users should replace 
crashed tooling as soon as they 
detect it.

Wire Placement Issues
Small wires are typically much 

more difficult for users or ma-
chines to locate in the terminals 
than larger wires are.  Wire flexibil-
ity and camber are the main causes 
of wire placement issues.  If users 

or machine grippers grasp the 
wire too far from the stripped end, 
the wire can droop to the point 
where it is very difficult to place 
consistently in the terminal.  Us-
ers and machine grippers should 
grasp the wire as closely to the 
stripped end as is safely possible.  
Wire is usually stored in a coiled 
fashion, whether in barrels or on 
spools, and the process of coiling 
the wire induces a curvature, or 
camber into the wire.  The smaller 
the core diameter, the smaller the 
radius of camber, and the more dif-
ficult it is to remove the camber.  
The wire can take a set or mem-
ory over time to the camber that 
can be difficult to remove.  Users 
should keep the wire as straight as 
possible so they can place it in the 
terminal in a repeatable manner.  
Wire camber issues are usually 
more noticeable toward the ends 
of wire barrels or spools because 

Figure 18.  Terminal cross section showing evidence of crashing

___________ Contined on page 52
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Tim C. Benincasa Joins MJM 
Industries as National Sales 
Manager.

MJM Industries, a world-class 
contract manufacturer of custom 
overmolded cable and wire har-
ness assemblies serving a broad 
range of industries, announces 
the appointment of Tim C. Ben-
incasa as National Sales Manager, 
effective immediately. In his new 

role, Mr. Benincasa will report 
directly to the company’s presi-
dent and will be responsible for 
the pursuit of opportunities that 
meet and grow the company’s 
revenue and profit goals.

With Mr. Benincasa’s appoint-
ment, MJM Industries hopes to 
strengthen their position in a 
variety of industries as a leading 
supplier for custom over-mold-
ed cable assemblies, wire har-
ness assemblies, over-molded 
parts and potted components. 
Mr. Benincasa will play an instru-
mental role for the company in 
meeting their goals of serving 
more customers while enhanc-
ing the customer experience. 

Mr. Benincasa is a proven 
business development and 
sales executive with a success-
ful record spanning more than 
30 years in technical sales man-
agement and customer relations. 
Most recently, Mr. Benincasa 

served as head liason for a lead-
ing business consulting firm re-
sulting in substantial increases in 
revenue and profits for several 
Electronics Manufacturing Ser-
vices (EMS) clients.

Mr. Benincasa joins MJM In-
dustries with impressive creden-
tials including earning Business 
of the Year for two Kentucky-
based manufacturing plants. Mr. 
Benincasa has also been award-
ed two patents.

MJM Industries is a global 
leader in the design and manu-
facture of custom over-molded 
cable assemblies, wire and 
cable assemblies, as well as flat 
flex and coax cable assemblies. 
Some of their value-added ser-
vices include laser wire strip-
ping for holding ultra tight toler-
ances and 3-D modeling for all 
markets. From concept to fin-
ished product, the MJM Indus-
tries staff works to ensure that all 

parts are manufactured 
to exacting standards. 

For more information, 
contact MJM Industries 
at 440-350-1230 or visit 
the website at www.mj-
mindustries.com.

The Epson LABEL-
WORKS PX LW-PX400 
Portable, Wireless 
Industrial Label Maker 

Epson LABELWORKS 
PX introduces the LW-
PX400, a portable indus-
trial label and wire-mark-
ing printer for creating 
professional labels and 
markers wirelessly or 
via USB. The LW-PX400 
comes with LABEL-
WORKS PX’s unbeatable 
lifetime warranty.

The smallest, light-
est and most flexible 
printer on the market, 
the LW-PX400 can work 
wirelessly in the field 
via Bluetooth, using iLa-
bel and Datacom apps 
for iOS and Android 
mobile devices or the 
powerful Label Editor 
Professional software for 
PC. Label Editor Lite soft-
ware is available for Mac 
computers.

“The LW-PX400 is de-
signed for ultimate ver-
satility and is the latest in 
the LABELWORKS PX line 
of printers with innova-
tive features that save 
time and money,” says 
Andrew Kasun, market-
ing manager for Epson 
LABELWORKS PX. “The 
LW-PX400 is compact 
yet sturdy and is de-
signed for both portabil-
ity or desktop use. With 
both mobile apps and 
software, the LW-PX400 
is a convenient tool to 
create outstanding visual 
communication for pro-

Tim C. Benincasa
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fessionals in any industry.”
The Datacom app is designed 

to streamline labeling jobs com-
mon in the telecom and Datacom 
industries. Pre-loaded TIA-606-B 
patch-panel templates 
from selected hard-
ware manufacturers 
make it easy to fit data 
into different-sized 
panels. The iLabel 
app includes indus-
trial graphics, photo 
import, pre-formatted 
templates, speech-to-
text recognition, date-
time stamp and works 
with Google Drive and 
Dropbox cloud stor-
age.

Print wirelessly 
even when powered 
with 6-AA batteries. 
The Energy Star-cer-
tified LW-PX400 also 
comes with an AC 
adapter for printing at 
a workstation or when 
connecting to an out-
let is more convenient. 
A removable Drop-
Guard printer cover 
meets MIL-STD-810F 
for use in the toughest 
environments.

The LW-PX400 prints 
on supplies from 1/6” 
(4 mm) to 1” (24 mm) 
wide. Create profes-
sional visual identi-
fication with 160+ 
durable LABELWORKS 
PX supplies and mark 
wires/cables with self-
laminating wraps and 
heat shrink tubing plus 
select from magnetic 
tape, glow-in-the-
dark, strong adhesive, 
removable adhesive, 
reflective supplies 
and more. With more 
material per cartridge, 
LABELWORKS PX sup-
plies are designed to 
diversify and simplify 
supply selection for 
industrial applications 
in the facility or field.

For more informa-
tion contact K-Sun 
at 1-800-622-6312, 
info@ksun.com, or 
www.ksun.com.

Schleuniger, Inc. to Exhibit 
New Wire Processing 
Equipment at The 
Assembly Show 

Schleuniger, Inc., a leading in-
ternational manufacturer of high-
precision wire processing ma-
chines, will be exhibiting at The 
Assembly Show, an assembly fo-
cused trade show aimed at help-
ing suppliers, buyers and users of 
assembly equipment in manufac-
turing plants connect, learn, share 
and explore all things assembly. 
This exclusive showcase will be 
held October 24-26, 2017 at the 
Donald E. Stevens Convention 
Center in Rosemont, IL. Schleuni-
ger will be at booth #231 provid-
ing hands-on demonstrations of 

innovative solutions for stripping, 
cutting, crimping and marking all 
types of wire and cable.

Epson LABELWORKS PX 
LW-PX400 Portable, Wireless 

Industrial Label Maker 

Schleuniger Cable
Coiler 1450 

________ Continued on page 50
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New for 2017, Schleuniger will dem-
onstrate its latest pre- and post-pro-
cessing machines, the PreFeeder 3200 
and CableCoiler 1450. The PreFeeder 
3200 is a puller type prefeeding ma-
chine for wires and cables with an 
outer diameter of up to 35 mm (1.37”). 
Made for use with Schleuniger cut 
and strip machines, this economical 
prefeeder provides constant tension to 
the downstream wire processing ma-
chine. The new CableCoiler 1450 offers 
fully synchronized, precise wire and 

cable coiling and is compatible with 
all Schleuniger cut and strip machines.

In addition, for the first time at The 
Assembly Show, Schleuniger will dem-
onstrate the Laser Wire Solutions Mer-
cury-4 laser wire stripping machine 
running as part of a full in-line wire 
processing system. This in-line system 
is the perfect solution for stripping 
shielded twisted pair cables. The Mer-
cury-4 provides guaranteed nick-free 
stripping with radial and axial incision 
capability. The in-line system, which 
can be controlled via Cayman soft-
ware, processes wires and cables up 
to 6 mm (.236”) O.D. and can perform 
virtually unlimited length end strips or 
window strips. 

Also new in laser technology, 
Schleuniger will be demonstrating an 
in-line system featuring a laser wire 

marker from Tri-Star Technologies. The 
Tri-Star Laser Marker, which is fully in-
tegrated with Schleuniger Cayman 

software, can be run in-line with a 
Schleuniger cut and strip machine and 
can apply marks anywhere along a wire 

or cable. The machine 
prints in any font, size, 
and orientation and can 
mark any UV laser mark-
able wires, including 
Kapton, Tefzel, and Tef-
lon insulated wires and 
cables. 

Schleuniger will also 
showcase equipment 
from Exmore, a world-
wide equipment sup-
plier in wire, cable and 
connection technology. 
Schleuniger will demon-
strate the Wire XL Multi 
Connection Machine. 
This high-performance 
machine with program-
mable features has been 
developed for special 
applications in connec-
tion technology. The 
Wire XL is distinguished 
by the constant qual-
ity of the connection 
process. Its user-friend-
liness and modular set-
up make this system an 
excellent production 
tool. In addition, Ex-
more’s Un-Twister will 
also be shown. This 
semi-automatic un-
twisting machine offers 
high production effi-
ciency in combination 
with perfect processing 
quality. It is easy to op-
erate, attractively priced 
and guarantees accurate 
performance. 

Many additional 
products will be dem-
onstrated, including 
the CrimpCenter 36 S, 
MegaStrip 9650, Mul-
tiStrip 9480, EcoStrip 
9380 and StripCrimp 
200 as well as equip-
ment from the UniStrip 
line of wire stripping 
machines and CoaxStrip 
line of coaxial cable 
stripping machines.

More information 
can be found at www.
schleuniger-na.com/as-
semblyshow. Should 
you have any questions, 
please e-mail sales@
schleuniger.com or call 
(603) 668-8117.

Continued from pag 49  ___________

Schleuniger’s PreFeeder 3200
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the inner windings are at smaller ra-
dii than the outer ones.  Many lead 
makers have wire straighteners on 
the wire infeed, so it is critical to ad-
just these straighteners to remove the 
camber.  TE also recommends using 
wire barrels or spools with the larg-
est core diameters too minimize the 
amount of initial camber in the wire.

Summary
Small wire crimping presents a 

unique set of challenges, but harness 
makers can overcome these challeng-
es with the help of the right applica-
tion tooling partner.  TE Connectiv-
ity works diligently to maximize the 
quality of its tooling so wire harness 
manufacturers can produce the best 
crimps.

Here are six keys to high quality 
small wire crimps:

1. Use only high quality tooling
High quality tooling includes the 
applicator, terminator, crimper, 
and anvil.  The applicator must be 
easy to set up and must maintain 
consistent quality.  Users must se-
lect a crimper and anvil designed 
and manufactured for initial qual-
ity as well as longevity.

2. Set up the applicator feed 
properly
Users must center the terminal 
over the anvil and the feed must 

be able to maintain this place-
ment.  The feed track must guide 
the terminals without deforming 
them on the carrier strip.

3.  Align the tooling properly
 Users must align the crimper 

and anvil with each other when 
they are installing them into the 
applicator.  Simply mounting the 
crimper to the ram is not suffi-
cient and users must perform an 
alignment procedure.

4. Be careful handling terminals
 Terminals are very easy to deform 

on the carrier strip during trans-
portation and storage.  Practice 
good reel maintenance and han-
dling to avoid any deformation.

5.  Monitor tooling condition
 All tooling wears over time and 

will eventually produce crimps 
that do not meet specifications.  
By monitoring tooling condition, 
users can replace tooling before 
it causes quality issues.

6. Beware wire placement issues
 Wire memory or camber is a 

significant issue when trying to 
place the wire in the terminal.  
Try to use the largest diameter 
wire core and use wire straight-
eners to minimize wire memory 
effects.

Continued from page 47  ___________

A Primer on Small Wire Crimping
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New Canfield Connector Magnetic 
Sensor Adds Reliability and Safety 
to Vehicles, Machines, Systems

 Canfield Connector is introducing 
ts innovative and resourceful Series CS 
Cylindrical Threaded Mount Sensor, 
which senses magnetism and triggers 
action in a variety of

applications. The rugged and com-
pact CS Sensor is set within a minia-
ture-encapsulated stainless steel M8 
threaded housing and performs effec-
tively where greater sensing distance is 
required. 

“This sensor is valuable in any appli-
cation where you can take advantage 

of the presence of a magnet 
to trigger a switch and make 
something happen,” said 
Todd Harmon, vice president 
for Canfield Industries. “It en-
hances reliability and safety 
in a wide range of situations.”  
Made in the USA, the sensor’s 
first field application equips 
a cement truck, where it picks 
up a signal from a magnet 
mounted to the mixing drum 
and controls how much the 
drum rotates.  I n an industrial 
automation setting, the sen-
sor can detect the closure of a 
door and allow a machine to 
run, enhancing safety. 

The CS Sensor can also re-
act to magnetism that identi-
fies changes in liquid levels 
or positions of parts in a wide 

range of vehicles, machines and sys-
tems including plastic molding ma-
chines, sprinkler controllers, security 
gates, meters, barcode scanners, solar 
panel tracking systems, smoke detec-
tors, keyless entry devices, time clocks, 
telephone systems, furnaces and more. 

CS Sensor features:  Available in reed 
or electronic sensing formats*Resistant 
to vibration and shock *Wash-
down compatible*Equipped with 
stainless steel M8 male-threaded 
body*Impervious to dirt*Compliant 
with National Electrical Manufacturing 
Association (NEMA) 6 standards *Ef-
fective in temperatures ranging from 
-20° to +80°C.

For more information, 
go to www.canfieldcon-
nector.com or call (330) 
758-8299.

New Concept in Wire 
and Tubing Processing 
from The Eraser 
Company

November 8 & 9, 2017: 
The Eraser Company, Inc. 
is excited to release the all 
new M700 Modular Series. 
They will be at the MD&M 
convention in early Novem-
ber 2017 to showcase their 
new product line, located 
at booth 1439.

The M700 Modular Se-
ries is a brand-new con-
cept in wire and tube 
processing. With the mod-
ular design, you can quickly 
switch between wire, small 
tube and large tube pro-
cessing. It’s also designed 
to cut various wire and tub-
ing material to repeatable 
accurate lengths by using 
a choice of multiple style 
cutting modules that can 
be used with or without 
the feeder module.

The M700 Modular Se-
ries is a compact table 
top system that has up to 
100 programmable jobs. It 
is auto sensing and oper-
ates over the input power 
range of 100 – 240 VAC at 
50/60Hz.

The M700F (Feeder) 
Module feeds material to 
precise lengths for cut-
ting with other modules or 
can be used alone to feed 
compatible systems.

The M700TW (Tube and 
Wire) Cutter Module uses a 
pneumatic guillotine style 

Series CS Cylindrical Threaded 
Mount Sensor

___ Continued on page 56
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cutter head to cut copper wire gauges 
up to 10 AWG stranded or 12 AWG sol-
id and cut tubing up to 3/8” (9.5mm) 
OD.

The M700ST (Small Tube) Cutter 
Module utilizes Eraser’s rotary style cut-
ter head that can cut many grades of 
tubing up to 1⁄2” (12.7mm) OD.

The M700LT (Large Tube) Cutter 
Module is a larger version of the ro-
tary style cutter head that can cut tub-
ing from 1⁄2” to 1-1/8” (12.7mm to 
28.6mm) OD.

The Eraser Company, Inc. is an ISO 
certified company located in Syracuse, 
New York. They manufacture machines 
to process cable, tubing, and wire and 
have served thousands of customers 
around the world for more than 100 
years. Their products are proudly made 
in the USA.

BURNDY® Announces the Release 
of UNITAP™ Heavy Duty Series

BURNDY, a leading manufacturer 
and provider of mechanical connector 
solutions to the construction, industrial, 
solar, OEM, energy, data center, and 
transportation industries, announces 
the addition of a Heavy Duty Series of 
multi-tap and in-line splice reducers to 
the UNITAP™ family of insulated con-
nectors. 

This expansion includes 8 tap con-
figurations and an in-line splice re-
ducer available in both clear and UV-
rated black insulation. Each conductor 
port contains 2 set screws to increase 
the strength and performance of the 
connector, and will provide a reliable 
and robust connection in the most de-
manding applications. These new ad-
ditions are Listed to the UL Wire Con-
nector Standard UL486A-486B and 

are dual rated for use 
with both aluminum and 
copper conductor from 
#2 - 750 kcmil.

Headquartered in 
Manchester, BURNDY is 
the only manufacturer to 
have the BURNDY® Engi-
neered System of coor-
dinating dies, connec-
tors and tools. The three 
elements have been 
specifically designed to 
work together and en-
gineered to meet strin-
gent, accepted quality 
standards allowing the 
user complete confi-
dence in the integrity of 
the connection.

For additional infor-
mation, contact Burndy 
at 1-800-346-4175; or 
visit their website at 
www.BURNDY.com.

Continued from page 54  ___________
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Equipment Industry’s Support of an Industry-Wide Data Collection 
Solution Will Benefit Wire Harness Manufacturers

By Michael Wurzman
 _____________________________

Heavy equipment manu-

facturers and their sup-

pliers met earlier in Au-

gust to take their first steps toward 

implementing a unified approach 

toward the collection and manage-

ment of product substance content 

data and to reduce data management 

costs.  The conference, sponsored 

by AEM and DXC (supplier of IMDS 

and CDX data systems), along with  

RSJ Technical Consulting, was held 

in the Detroit area to discuss the 

best ways to meet the industry’s 

collective regulatory challenges.  In-

dustry leading OEMs of agricultural,  

construction, mining, utility and  

forestry equipment, along with key 

suppliers discussed the best ways  

to meet the industry’s collective reg-

ulatory challenges.

Ensuring complete and accurate 

product substance content data was 

the conference’s primary focus. In 

particular, conferees agreed the most 

critical requirement was the ability to 

get substance data from actual mate-

rial manufacturers, the only source 

that can provide complete and ac-

curate data.  For reporting purposes, 

this data needs to be linked to all 

supply chain levels while still pro-

tecting supply chain confidentiality, 

including supplier relationships and 

proprietary “secret sauce” additives.  

Transmitting data along the indus-

try’s deep supply chains, averaging 

11 tiers and sometimes stretching 

beyond 18, presents unique industry 

related challenges. Additionally, par-

ticipants identified the importance 

of having current regulatory require-

ments available to all suppliers in 

their supply chains, in real time.

To understand the industry’s need 

for action, and the impact to the wire 

harness industry, we need to under-

stand the recent regulatory changes, 

impacting both.  These include the 

REACH O5A (Once an article always 

an article) decision of the EU Court 

of Justice, changes to California Prop 

65 warning requirements, the EU 

BPR (Biocidal Products Regulation), 

and the 2019 RoHS2 scope inclu-

sion.   Also of concern were the new 

regulatory requirements coming into 

play in markets around the world on 

an almost daily basis. A deeper under-

standing of the changes helps us ap-

preciate the need for a unified indus-

try approach.

O5A is a major shift in interpreta-

tion of the REACH regulation.  The 

REACH 0.1% w/w substance thresh-

old that triggers certain REACH pro-

visions has not changed.  At what 

article level, the threshold must be 

calculated has changed radically.  

Originally, the threshold was calculat-

ed only for the finished article being 

imported into the EU.  It was virtually 

impossible for a single substance to 

exceed 0.1% of the weight of a mas-

sive finished product.   With O5A the 

threshold is calculated on the weight 

of each article whether entering the 

EU by itself or as part of a larger as-

sembly.  This requires reporting down 

to the substance content level of ma-

terials identified in each component 

of any assembly. Currently this data is 

not easily available to many wire har-

ness manufacturers.  OEMs are now 

scrambling to collect the data neces-

sary to determine O5A compliance 

for every component in every sub-

assembly in every assembly in their 

product.

Prop 65 has changed.  Enforcement 

of these changes begins on August 

Michael Wurzman
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30, 2018. In California, every private 

citizen is a potential enforcer as any 

citizen can sue a company for failure 

to comply with Prop 65. The bounty 

hunters will be out in force on August 

31 looking for opportunities to sue.  

Currently the warnings required by 

Prop 65 are general in nature.  The 

major changes are the requirement 

that a warning must include the name 

of at least one chemical and that B2B 

products are now clearly in scope.  At 

a minimum, to be compliant you must 

know if any of the hundreds of listed 

chemicals is present and provide the 

required warnings.  These warnings 

must be present on products as well 

as on each and every replacement 

part or accessory sold into the state.  

Every wire harness sold will require 

this warning informa-

tion be provided to 

your customers.

BPR is one of the 

newest EU product 

substance regula-

tions.  Its complexi-

ties require not only 

the determination of 

the presence of a sub-

stance, but also the 

purpose for which the 

substance was added 

to a material.  A single 

substance may be al-

lowed, require autho-

rization or be banned 

from a given material 

depending on wheth-

er it was added for a 

biocidal purpose or 

not.  Biocides may be 

present in the plastics 

and rubbers used in 

wire harnesses. Har-

ness manufacturers 

are now responsible 

for reporting this sub-

stance content to their 

customers.  As with 

other recent regula-

tory changes OEMs are 

struggling to obtain 

the necessary data to 

determine compliance 

status for their prod-

ucts as enforcement 

actions are already be-

ing experienced and 

customers are already 

rejecting purchases for 

failure to provide BPR 

compliance documen-

tation.  

On July 22, 2019, 

the final “catch-all” cat-

egory for RoHS 2: “Oth-

er EEE not covered by 

any of the categories 

above” is activated.  

This date will bring 

new products, includ-

ing many in the equip-

ment industry, into 

scope and will require 

data to support their 

compliance status doc-

umentation.

In the EU companies are being 

asked to go well beyond the “what’s 

in your product” compliance ques-

tion.  They are being requested to per-

form Life Cycle Assessments (LCAs) 

on their products and supply chains 

to document water and energy usage, 

greenhouse gas generation and other 

environmental impacts as part of the 

bid evaluation process.  We anticipate 

that OEMS will be reaching out to 

their supply chains for supporting 

data as LCAs become a required part 

of B2B transactions.

As a result of the regulatory discus-

sions it became clear that one data 

collection process that would meet 

all reporting requirements for all reg-

ulations now and in the forseeable 

future, would save time and money 

for the entire supply chain from the 

OEMs down to Tier N.  The key to 

achieving such savings is selecting 

a tool that allows data collected for 

one industry to be used for another 

as well as to be analyzed against the 

requirements of the myriad of regula-

tions globally.

Based on the discussions partici-

pants concluded that IMDS would 

not be adequate for the needs of the 

equipment industry and their supply 

chains. If you are familiar with IMDS, 

you know that the data collected is 

for use only in the automotive indus-

try.  The regulations IMDS manages 

are limited to those pertinent to au-

tomotive.   Furthermore, the data in 

IMDS is owned by the automotive 

OEMs.  It cannot be used elsewhere 

without specific written agreement 

and payment for that usage.  

Although IMDS is not the tool for 

the equipment industry, the data col-

lection experiences shared by the 

automotive industry at this confer-

ence provided valuable insights.  The 

equipment industry has realized that 

collecting accurate, quality data from 

the material manufacturers requires 

a Full Material Declaration (FMD) ap-

proach similar to that taken by the 

automotive industry with IMDS.  The 

conference participants realized that 

their needs made CDX (IMDS’s sister 

_____________ Continued on page 60
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product) an excellent choice as it fol-

lows the validated IMDS approach to 

data collection. 

The key feature of CDX that makes 

it an excellent choice is that CDX is 

a cross-industry platform that can be 

adapted and extended as new regula-

tory requirements come into play for 

any industry sector.   This minimizes 

costs while maximizing the value of 

the data collected.  In other words, 

you collect data once and can send it 

to any customer participating in CDX 

or export it to any of several industry 

standard formats such as IPC1752A, 

IPC 1754 (currently under develop-

ment) or IEC 62474.  Furthermore, 

the system ensures that from the 

material manufacturer through each 

tier, there is the ability to know and 

rely on the accuracy and currency of 

the data.  As regulatory requirements 

change, an OEM must be able to de-

termine immediately if data updates 

are needed from even the deepest 

tier in their supply chain.  

Rick Bromm, president of Altex 

Wire & Cable, as well as chairman 

of the Wire Harness Manufacturer’s 

Association (WHMA) board of direc-

tors, speaking on behalf of his com-

pany, was delighted that conference 

participants recognized the need for 

an industry wide data collection and 

management solution.  He further 

stated, “The need for a simplified, 

cross-industry reporting process is 

long overdue.  We look forward to 

supporting the equipment industry’s 

data collection efforts using CDX.” 

For more information about data 

collection and meeting regulatory 

reporting requirements, contact RSJ 

Technical Consulting.
Michael Wurzman is a leading 

expert in environmental compliance 
for manufactured products. He has 
specialized in the reporting of mate-
rials substance data, beginning with 
the ELV directive for automobiles and 
expanding to include RoHS, REACH, 
Conflict Minerals and the entire 
global “alphabet soup” of product 
substance regulations that continues 
to evolve. Visit them at web site www.
rsjtechnical.com.

Equipment Industry’s Support of an Industry-Wide Data Collection 
Solution Will Benefit Wire Harness Manufacturers
Continued from page 59  ___________

HellermannTyton Announces 
Recyclable Wiring Duct - How one 
change will lessen the load on 
landfills. 

HellermannTyton’s entire line of 
wiring duct is certified by its PVC ma-
terial manufacturer to be recyclable. 
The duct was approved to bear the 
code “3” (PVC) recycling stamp in 
January 2017 and has been in the field 
five months. 

Companies that use wiring duct, 
such as original equipment manufac-
turers and electrical panel makers, typ-
ically purchase the product at lengths 
that are later cut to size for a particular 
application. If the remaining scraps are 
not marked with a recycling symbol, 
most recyclers will not accept them. 
Depending on the production scale, 

this waste can be significant. 
“Sustainability is important to us and 

our customers,” said HellermannTyton 
Associate Product Manager Jessica 
Leverance. “Redirecting surplus mate-
rial to a recycler helps our customers 
better meet their green initiatives – in 
addition to supporting our own com-
mitment.” 

HellermannTyton operates a robust 
Environmental Management System 
based on ISO 14001 requirements. The 
company seeks ways to integrate sus-
tainability in all aspects of the business. 

For more information about Hell-

Recyclable Wiring Duct from 
HellermannTyton
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ermannTyton wiring duct and other 
products, visit www.hellermann.tyton.
com 

Talc-Free Flat Cables
For motion applications that require 

flexible and lightweight cable designs, 
Cicoil offers highly flexible flat cables, 
which eliminates the need for fillers, 
tape and potentially harmful and con-
taminating internal lubricants, such as 
talc, that are necessary in flexible round 
PVC cables.  

Cicoil’s patented extrusion process 
allows individual conductors, pairs and 
even tubing to be placed in a small, 
flat profile, precisely controlling the 
spacing of each component, insulation 
thickness and the overall cable shape. 
Each component is separately encased 
in a solid, one-piece construction, en-
suring that they do not rub against each 
other and wear during a lifetime of 15 
million flexing cycles.  The rectangular 
cross-section also allows multiple flat 

cables to stack, or layer, with almost no 
wasted dead space between cables, 
providing maximum conductor density 
for a given volume.

Flat cables also have greater surface-
to-volume ratio than talc filled round 
cables, consequently having higher 
efficiency in dissipating heat.  This al-
lows a higher current level for a given 
temperature rise and conductor cross-
section.  Unfortunately for some round 
cable manufacturers, the elimination of 
talc in their designs will be exposed to 
heat build-up, conductors sticking to-
gether and ultimately cable failure.

In addition, the Halogen-free outer 
jacket is self-healing from small punc-
tures and will not wear, crack or deform 
due to long term exposure to vibration, 
sunlight, temperature extremes (-65°C 
to +165°C), acid, submersion in water, 
sea ice, steam, coarse sand, flames, ra-
diation, alcohol, mechanical stress, hu-
midity, ozone, UV light, high altitudes, 
autoclave and many chemicals.  

Standard “off the shelf” flat cables 
are available for immediate delivery 
and cable assemblies, complete with 
connectors are offered in 3 foot, 6 foot 
and 12 foot lengths.  Cicoil offers low-
friction coatings, custom shape and 
torsion designs by request.

Cicoil’s Flat Cables are UL Recog-
nized, CE Conforming, RoHS & REACH 
Compliant, Class 1 Clean Room Rated, 
are manufactured in an automated, cli-
mate controlled environment.

Cicoil has been a leader in designing 
and manufacturing high performance 
cable assemblies for over sixty years. 
The company’s Patented Flexx-Sil™ 

Flat Cable Technology provides high 
flexibility, extremely long life, and they 
can withstand temperature extremes 
from -65 degrees to +260 degrees 
Celsius. Cicoil’s flat cables are used in 
thousands of demanding applications; 
including aircraft fuel control cells, 
semiconductor automation, and the 
Space Shuttle. Cicoil designs and man-
ufactures its Flexx-Sil™ jacketed cables 
and cable assemblies in an automated 
facility in Valencia, California. Cicoil’s 
quality assurance system is certified to 
the ISO 900. 

Visit www.cicoil.com for further de-
tails.

Talc-Free Flat Cables from Cicoil
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 DIRECTOR OF OPERATIONS  

 
An established custom cable, wire harness, contract manufacturing company 
headquartered in the Northwest US, is seeking a Director of Operations.  This 
senior level position is responsible for running our manufacturing floor overseeing 
all phases of production. Must have excellent leadership and communication 
skills, along with the ability to plan, forecast and achieve budgets.  Candidates 
will also need the ability to motivate, train and provide corrective action and 
direction to all manufacturing staff. Bachelor degree and/or sufficient qualifying 
work experience a must. 
 
Benefit package includes paid holidays, paid sick leave, paid vacation time, 
medical, vision and life insurance, short and long term disability coverage and 
access to supplemental care insurance.  Drug screen and physical required.  
 
Send resume with cover letter and salary requirements to: 
                                             info@wiringharnessnews.com  

 
 

U.S. Citizenship status is required for some projects in which case, verification of 
such status will be required upon acceptance of employment. 

 
Minorities, veterans, women and persons with disabilities are encouraged to 
apply. All qualified applicants will be considered without regard to race, color, 
religion, sex, sexual orientation or gender identity. EOE/AA  
 
  
  
 

To place an ad in Wiring Harness News 

please contact Jim Brown. 

jim@wiringharnessnews.com

708-594-7764
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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”
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WIRE 
PROCESSING  
 EVENT 

18th ANNUAL

9 &10, 2018 WISCONSIN

@ THE
WISCONSIN
CENTER

Since 2001, the Electrical Wire Processing Technology 
Expo has grown into a comprehensive resource for 
the electrical wire harness, wire/cable processing, 
consumables, cable assemblies, cord sets, and related 
industries. Last year’s show had nearly 3,000 attendees!

This Expo is where the industry meets to present  
and assess new technologies, best practice applications, 
and solutions to challenging wire processing problems. 
Visitors from more than 40 states and 25 countries 
attend this show annually. Will you be there?

The industry meets in Milwaukee in May—don’t miss this opportunity  
to share your expertise. The Expo sells out quickly, so register to exhibit 
today! For more information, contact Cheryl@epishows.com. 

262-367-5500 • ELECTRICALWIRESHOW.COM
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