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Precision Crimping at Electrex

By Michael Wurzman and 
Heidi M Wittenborn

RSJ Technical
______________________________

REACH is starting to get 

some teeth, but that 

doesn’t mean it has to take 

a bite out of your bottom line! Until 

now many companies worldwide in-

cluding many in the EU have adopted 

a strategy of ignoring REACH entirely 

as enforcement actions were focused 

on large volume consumer products.  

Today things have changed.  The EU 

amended its Waste Framework Direc-

tive to include the implementation  

of a database to identify substances in 

all products made in or imported into 

the EU – the SCIP database ((https://

echa.europa.eu/scip-database).  SCIP 

is the acronym for Substances of  

concern in articles, as such or in  

complex objects (products).   

With the 2015 “Once an article, 

always an article” (O5A) decision by 

the European Court of Justice, the 

interpretation of what is an article 

under REACH changed.  The defini-

tion of an article went from the fully-

assembled product to each compo-

nent incorporated into that product.  

The data for the SCIP database is for 

the lowest level article in a product, 

such as the lead frame inside an IC.   

A product, such as a wire harness, is 

a complex object made of multiple 

articles.  Data is needed for each level 

of components in your product.

All companies within the scope of 

the REACH regulation are required 

to submit data to the SCIP database 

no later than December 31, 2020 

for products currently being sold in 

the EU and those which will be in-

troduced in 2020.  From January 5, 

2021, new products cannot be intro-

duced into the EU unless the data has 

been entered into the SCIP database. 

The reporting requirements apply to 

products made in the EU and to prod-

ucts imported into the EU.

Right now, at a minimum you must 

submit data to meet REACH Article 

33(1) requirements.  Ultimately, you 

will be required to submit full ma-

terial declarations (FMDs) for each 

article to meet the EU’s stated goal 

of achieving a circular economy.  An 

FMD lists all substances present not 

just those currently required to be 

disclosed by REACH or other regula-

tions.  

_____________ Continued on page 14

REACH ls Getting Some 
TeethWe all love reading 

the bootstrap stories 

about manufactur-

ers in the wire harness industry. It’s 

important to remember, however, 

that many suppliers to our industry 

share the same humble beginnings. 

That’s why it was such a pleasure to 

sit down with Joe Klekas, U.S Sales 

Manager, Sarah Landeen, Marketing 

Communications, and Ray Jenkins, 

Software Architect of Cirris Systems, 

to hear about the company’s history 

and formula for success.

Back in 1984, Marlin Shelly was 

working for a well-known printer 

company. The company was having 

a problem with the wiring compo-

nents of their printers. They needed a 

way to test the circuits, but there was 

no low-cost solution. He began to tin-

ker in the garage of his Salt Lake City 

home and developed a simple tester 

that his company could use. The unit 

was a hit, and Marlin began to think 

about the commercial viability of 

such a simple circuit tester. What he 

found was an untapped demand for 

low-voltage continuity testers. Joe ex-

plained, “Everything out there was so 

expensive and Marlin saw the need 

for a fast and efficient tester.” 

Having proven the validity and 

usefulness of his creation, along with 

the market viability, Marlin began 

construction of the first commer-

cial model, he called the Cirris Sig-

nature 1000. Like the prototype he 

designed for the printer company, it 

had one position of internal memory, 

or one internal test program.  As Joe 

explained, “Each series of electronic 

connections produces a unique sig-

nature. The claim to fame of those 

first units was that they were able to 

35 Years of Excellence 
at Cirris Systems

_____________ Continued on page 58

_____________ Continued on page 42

Electrex Inc.
By Joe Tito

Wiring Harness News
______________________________

In many ways, Electrex is not 

unlike other cable and harness 

assembly manufacturers. Their 

products, processes, quality standards 

and even their customer base will 

sound familiar to those who read the 

Industry Profiles in each issue. But 

there is a remarkable difference. You 

see, Pete Ochs fashioned the business 

around a model of stewardship, rath-

er than ownership. Randy Johnson, 

Chief Sales and Marketing Officer for 

Capital III, the holding company that 

owns Electrex, sat with me recently 

to discuss the history of the busi-

ness and the unique umbrella under 

which it exists. 

Pete Ochs bought and sold many 

businesses through the 1980’s. An 

investment banker, he became some-

what of a turn-around expert; mak-

ing strategic purchases of businesses, 

building them up to a profitable sta-

tus, then selling them. In 1991, Pete 

was presented with the opportunity 

to purchase Electrex, a small harness 

manufacturer owned and operated 

by a gentleman named Bill Rexroat. 

As Randy described, the company 

was in a small 25’ by 75’ facility with 

eight employees and about $800,000 

in annual sales. “Up until this time,” 

noted Randy, “Pete had never consid-

ered keeping a business long term 

and building a company culture.” 

Electrex was the first company Pete 

chose to develop under a group that 

eventually became Capital III. 

Randy described the vision Pete 

had at the time as pursuing organiza-

tional excellence while serving peo-

ple, stewarding resources and honor-

ing God above all. If it sounds like a 

mission statement, that’s because it is 

for Capital III holdings. Pete believes 

a business should create more than 

just economic capital, so he created 

an organizational model around just 

that. We’ll delve more into the other 

holdings of Capital III later in the ar-

ticle.

As Pete has pulled back from 

many of the day-to-day activities of 

Capital III in favor of building En-

terprise Stewardship (a consultancy 

teaching other businesses how to 

adopt a stewardship model), I didn’t 

get to speak with him directly. But 

he described one of the main ways 

Electrex has lived out these values in 

a recent podcast. Electrex had risen 

to about $3 M in sales by the early 

http://echa.europa.eu/scip-database
https://wiringharnessnews.com/article/company-profile-electrex-inc/
https://wiringharnessnews.com/article/company-profile-electrex-inc/
https://wiringharnessnews.com/article/35-years-of-excellence-at-cirris-system/
https://wiringharnessnews.com/article/1382/
https://wiringharnessnews.us17.list-manage.com/subscribe?u=1f75a9fd6c71d6cdeebe05031&id=47e9acf717
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By Paul Hogendoorn
__________________________________

Often the toughest thing 

to do is just get started. 

Stepping into the un-

known, or perhaps looking forward 

into a big, indeterminate and not fully 

defined project, is easy to avoid do-

ing. As Shawn Casemore, the outgo-

ing president on the EMC rhetorically 

asked and answered at this year’s Ad-

vantage Through Excellence Confer-

ence, “How do you eat an elephant? 

One bite at a time”. Another wise ex-

pression I have often heard is “Even 

a journey of 1000 miles begins with 

a first step”. It sounds easy in slogans 

and sayings, but for many of us, that 

first step – or bite - is not.

Let’s shorten the journey to 100 

miles and break it in to 3 stages: zero 

to one, one to ten, and ten to one 

hundred. The idea is that the prog-

ress of the journey is logarithmic and 

not linear and reflects the degree of 

difficulty at each stage. Whether the 

journey is starting a new business, 

attempting to innovate the plant, or 

building a new sales channel, the 100-

mile journey is the same: zero to one 

is often the hardest stage, but it is the 

most critical stage.

Why is zero to one so hard? It 

requires not just a leap of faith, but 

many steps of faith, and very few 

people in organizations are actually 

willing, not to mention able, to take 

those steps. That’s why new compa-

nies usually start with one, or at best, 

just a few people. The rest “don’t see 

it”, or only see all the roadblocks or 

impediments, or don’t think its worth 

it. In an organization, the few who be-

lieve and are willing to take that first 

step have to contend with the many 

who see only the roadblocks or don’t 

think it’s worth it. It’s why I call this 

first stage “launch”. Just like launch-

ing a rocket, it takes an immense 

amount of energy to lift the rocket 

off the pad even a few hundred feet, 

and the resistance is intense. The re-

sistance lessens only slowly as small 

amounts of momentum are gained, 

but it takes the commitment and per-

severance of the few who believe to 

continue the motion upward, against 

the persistent resistance of gravity.

The second stage, from one to ten, 

happens when the early momentum 

makes it possible for a slightly larger 

group to believe. As there is now 

some growing momentum, there is 

also less resistance – but there still is a 

lot of resistance. However, now there 

is a larger group to help, and some of 

those that initially only saw problems 

and impediments can now be recruit-

Zero to One: Getting Difficult Projects Started

Paul Hogendoorn

______________ Continued on page 6
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ed to solve them. The key here 

though is to recruit the folks 

that want to solve the problem 

and get to the third stage, and 

not those that want to make a 

career of being the expert on 

solving a particular problem. Vi-

sion has to be first, not career. If 

the wrong people are added at 

this point, the initiative will stay 

stuck in this stage and never hit 

the ten to one hundred, or third 

stage.

If the vision was right, and 

the trajectory correct, the rock-

et will accelerate rapidly on the 

momentum gained in the sec-

ond stage and will almost cer-

tainly hit its target, however lofty 

they may first have seemed. Get-

ting everyone to jump onboard 

at this point (third stage) will 

not be a problem, since the ob-

jective is in sight and the course 

is clear. At this point it’s a mat-

ter of scale and continued pro-

pulsion. Since there is far less 

resistance, the same amount of 

energy applied can take you a 

lot further and a lot faster.

Although getting to the third 

stage is the goal, and getting the 

right people involved in the crit-

ical one to ten stage is often the 

difference between success and 

failure, the zero to one step is 

where the vision is first formed 

and where motion is first ex-

perienced. One of the lessons 

I learned as a boater is that the 

boat can’t be steered unless it 

is in motion. Unless there’s wa-

ter going past the rudder, the 

course cannot be altered. First 

motion is key. What happens 

after that then becomes equally 

important.  

In our Manufacturing com-

panies today, there are a lot 

of companies contemplating 

things like “Industry 4.0” and 

“Smart Factories”, thinking 

they have to accurately 

predict and plan their 

way from zero all the 

way to one hundred, 

and not knowing even 

where to start. To them 

I’d suggest to simply 

start with zero to one; 

find a simple project 

and an early champion 

(or better yet, champi-

on it yourself), and take 

that first step. Then af-

ter achieving first mo-

tion, be careful who 

gets recruited to help 

solve the first prob-

lems, choosing people 

that are focused on the 

third stage objective 

over those that are fo-

cused solely on solving 

second stage problems. 

Choosing wrong at the 

one to ten stage usually 

means remaining stuck 

at that stage, and the 

critical zero to one mo-

mentum is lost. 

Zero to One: Getting Difficult Projects Started
Continued from page 4 ________
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Diana Zielonka is a ‘Power 

Woman’ in the wire har-

ness industry.  She is cur-

rently employed at Fiat Chrysler’s 

Technical Center in Auburn Hills, 

Michigan but her path started many 

miles South in Honduras.  

Although Diana’s father worked 

as an electronics technician while 

she was a kid, he did not involve her 

in any of his task-related activities.  

However, her dad did enlist support 

from her brothers with electrical and 

home improvement activities.   Even 

though he had a mechanical, prob-

lem-solving mind, her dad was also 

the parent that brought her and her 

two younger brothers to elementary 

school every day.  Her mother, on the 

other hand, was an accounting man-

ager at a large Honduras bank.  She 

had the prestigious title and was the 

main breadwinner of their family.  

From a young age, Diana knew that 

she wanted to have an esteemed ca-

reer similar to that of her mother’s.  

Because she liked math, Diana was 

leaning toward Finance as a college 

major.  However, her mother advised 

her to alternatively consider engi-

neering because Diana was ‘much 

too curious’ to pursue Finance.  Di-

ana then changed course.  She con-

sidered attending a well-renowned 

public engineering school, but the 

school was associated with nega-

tive scheduling issues.  Instead, she 

attended the most highly ranked en-

gineering school in the country Uni-

versidad Tecnologica de Centroamer-

icana (UNITEC).  Even though it was 

a private college and part of a global 

university system, Diana cautions 

that it was not like attending a pri-

vate college in the United States.  

UNITEC offered three engineer-

_____________ Continued on page 10

Melissa Femia
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position for about 1 year, then also 

took on responsibilities as SQE for 

electrical and chassis components 

like the electro-mechanical shifters, 

power distribution centers and in-

strument clusters. She held the posi-

tion from ~2013 through 2016.  Sub-

sequently, Diana was promoted to 

Supervisor of Supplier Quality within 

the Powertrain team. She remembers 

being nervous about moving to a role 

outside of wire harnessing as the role 

was more mechanical and she was 

not experienced in engine compo-

nents or processes.  She nonetheless 

performed well.  In 2019, Diana be-

came the Engineering Program Man-

ager of the e-Torque system in the 

Electrified Powertrain team.  With all 

of the emphasis on emissions reduc-

tion and more fuel-efficient vehicles, 

she expected that hybrid and electric 

technology would be an exciting area 

in which to work. 

Diana advised that FCA also has 

an initiative to highlight empowered 

women in the workforce.  She was re-

cently honored to be one of 25 FCA 

females chosen within North America 

to be part of the first ever Women’s 

Leadership Experience in 2018. This 

program focuses on developing and 

empowering women in the organiza-

tion utilizing training, coaching and 

executive sponsorship. As a graduate 

of this program, Diana continues sup-

porting the program as a mentor for 

the next phase of selectees.

As far as Diana’s opinion of females 

in engineering, she believes that engi-

neering is very flexible and engineers 

are needed in many different indus-

tries.  One can stay technical or move 

in to program management or busi-

ness.  She views there to be endless 

opportunities.  As Diana was raised 

in a country where engineering was 

uncommon for females, she felt that 

an engineering degree granted her 

initial respect that she then solidified 

with strong job performance.  Like 

her mother, Diana is a power woman, 

just on the technical side in her case.

Thank you, Diana, for supporting 

and promoting engineering among 

females.  Your advancement is testa-

ment to the opportunities that exist 

for females in engineering.   

If you are interested in sharing the 

stories but missed the original WHN 

distribution, the articles are available 

on the Jana Diversity Solutions web- 

site at www.janadiversity.com, or at 

wiringharnessnews.com.

If you know a female engineer 

who would make a great candidate 

to feature in the Power Women series, 

please direct them to me at melissa.

femia@janadiversity.com

Power Women of the Wire Harness Industry
Continued from page 10 ____________
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Collecting data for the SCIP data 

base will be challenging for many 

reasons.  First, the database structure 

is being finalized now.  The final struc-

ture of the database is expected by 

the end of the first quarter of 2020.  

A second issue is the protection 

of confidential business information.  

Discussions for determining what 

will be legitimate confidential busi-

ness information in FMDs, and, there-

fore, allowed to be kept confidential 

are ongoing.  The EU is committed to 

protecting such information.  What 

we do know is this information is 

defined as NOT including declarable 

substances, i.e. those subject to regu-

lation. 

To compound the data collec-

tion challenge, the EU is commit-

ted to significantly increasing the 

Candidate List (SVHC list) by the 

end of 2020 through the European 

Chemical Agency’s Community Roll-

ing Action Plan (CoRAP) (http://bit.

ly/2DQKFMt).  CoRAP calls for all 

currently identified potentially haz-

ardous substances to become Can-

didate List entries by December 31, 

2020.  

Given this short time frame and 

the unknowns surrounding which 

substances will be added to the SVHC 

list, you need to start collecting your 

product substance content data now.  

The commonly collected certificates 

of compliance and reporting of cur-

rent SVHCs only will be insufficient 

in the future.  Furthermore, certifi-

cates already collected will be obso-

lete.  While some leeway is expected 

initially, SVHCs contained will be the 

minimum information required for 

initial data entry.

To meet SCIP requirements, you 
will need to provide:

• information that allows the ar-

ticle (product) to be identified;

• the name, concentration range 

and location of the SVHC in the ar-

ticle; and

• possibly other information on 

the safe use of the article.

The SCIP database will be accessi-

ble to customs and other EU authori-

ties, as well as consumers and your 

competitors.  Authorities will be able 

to check for the presence of prod-

uct substance data before allowing a 

product into the EU or being sold in 

the EU.  This is what will give REACH 

enforcement real teeth.  

What You Need to Do
You need to start now gathering 

the data you will need to populate 

the SCIP database for your products.  

Due to the anticipated expansion of 

the SVHC list, the most practical solu-

tion is to collect FMDs to minimize 

data recollection efforts.  (Data recol-

lection efforts are costly and can be 

difficult as you exhaust your supply 

chain’s willingness to respond with 

repeated requests for data.)

Step 1 – Formulate a Plan to 
Collect and Manage the Data

You will need to collect more data; 

manage it effectively; analyze it for 

the information needed to comply 

with regulatory requirements; and 

create data submissions for the SCIP 

database.

Compliance data can be challeng-

ing to collect especially for items 

already in inventory or items pur-

chased as lifetime buys.  You are going 

to have to go back to your suppliers 

Continued from page 1 _____________REACH ls Getting Some Teeth
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on parts you may not have purchased 

in a while.

You need to
- Understand what data you need

- Determine the mechanism you 

are going to use to collect the data.

Step 2 – Collect the Data
Collect full material declarations 

for all materials and components used 

in your products.  Collecting the data 

includes reviewing incoming data 

for acceptability which means devel-

oping standards of what constitutes 

acceptable data.  Collecting the data 

may well include educating your sup-

ply chain to provide data that meets 

your acceptability standards.  Finally, 

you must continue to pursue the data 

until you have acceptable data for ev-

ery material and component in your 

product.

A critical part of your data collec-

tion efforts will be your communica-

tions to your suppliers.  You must set 

the expectation for full FMDs while 

allowing for less than full declara-

tions to be acceptable for any first at-

tempt by a supplier to provide data.  

Some suppliers will ignore requests 

for data in hopes that the issue will 

go away.  Others may refuse to supply 

data because they are not contractu-

ally obligated to do so.  

Educating suppliers regarding the 

data needed and the criticality of 

providing it will be an ongoing chal-

lenge.  Do not expect your suppliers 

to get it perfect the first time around.  

Also remember that your suppliers 

may have to reach out to their suppli-

ers and on and on to tier N to obtain 

the necessary data.

Step 3 – Analyze Your Data
You need to identify which of your 

component parts and assemblies, 

if any, contain reportable amounts 

of SVHCs.  The reporting threshold 

is 0.1% of the substance against the 

weight of the part.  In other words, 

if a part weighs 10 grams and the 

amount of the substance present in 

the part is 0.01 grams, you must re-

port this part as containing an SVHC 

that meets or exceeds the reporting 

thresholds.  Remember reporting an 

SVCH includes not only identifying 

the substance and the amount pres-

ent but also exactly where the SVHC 

is in your product.

If you have any questions re-

garding the SCIP database and the 

required data collection and man-

agement process, contact Michael 

Wurzman, mwurzman@rsjtechnical.

com.

http://www.powerandsignal.com
http://www.cetecerp.com
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By Loren Smith
__________________________________

Because borrowing money 
to finance various business 
activities is such a normal 

practice, I am often asked about the 
pros and cons of incurring debt. The 
best way for me to respond to this 
question is anecdotally, based on my 
own years as head of my wire har-
ness company.

To change careers and acquire 

Monona Wire Corporation, at the 

time generating less than $1 million 

annually, I needed to borrow capital. 

I chose a medium-size bank for my 

financing. 

Within a few years, I had two 

credit facilities with the financial 

institution––a working capital loan 

and equipment financing––and my 

growth plan was working. I was mak-

ing money. But then I got a surprise 

call from my loan officer.

He informed me that the bank had 

been sold and, as a result, the bank’s 

credit criteria had been modified. 

Our small company fell below their 

size minimum, and all customers 

who no longer fit the credit criteria 

were required to pay off their loans. 

Although all of our loan covenants 

were in compliance, my attorney ad-

vised me to move quickly, as a bank 

can always find a legal reason to ask 

for its money.

We didn’t have the cash flow to 

enable us to immediately pay off 

the debt; nor did I have the personal 

wherewithal to pay it off. As a conse-

quence, we had to find another lend-

er quickly, which we did, but the time 

crunch made that process disruptive. 

Most critically, the tight time frame 

prevented us from finding an optimal 

deal or the right financial institution 

for our needs at the time.

A number of years later, we had 

long since weathered loan problem 

#1 when we had a similar experi-

ence. Even though we were now gen-

erating approximately $20 million in 

annual revenue, I got a call from our 

bank at that time letting me know 

new management had revised the 

bank’s credit criteria. Though prof-

itable and with all of our loan cov-

enants fully compliant, we neverthe-

less encountered déjà vu. 

 

Thankfully, I now had the abil-

ity to pay everything off within sev-

eral days, and I then resolved that as 

long as I owned a harness company I 

would be debt-free. 

Given that bank financing is a nec-

essary part of business, experiences 

like mine are not that unusual––be-

cause changes in the ownership or 

policies of financial institutions are 

not unusual. For that reason, I rec-

ommend that business owners con-

templating borrowing money from 

a bank make sure they have a solid 

plan B. You can never be certain you 

won’t need to contend with a call 

like the two I received. 

Loren Smith can be reached 

at lms@blvcapital.com or www.

bluevalleycapital.com

Loren Smith CEO 
Blue Valley Capital

A Downside of Debt

mailto:lms@blvcapital.com
http://bluevalleycapital.com
http://www.inscoinc.com
http://www.getfreepoint.com
https://wiringharnessnews.com/article/m-a-101-lessons-learned-from-decades-of-deals-jan-feb-2020/
https://wiringharnessnews.com/article/m-a-101-lessons-learned-from-decades-of-deals-jan-feb-2020/
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Print a bar code label only Restrict an operator from Identify the operator for Verify the bar code label
if the harness passes? altering the program? labels and data collection? is applied to the harness?

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

This year marks the 

20th anniversary of 

IPC APEX EXPO and 

IPC is thrilled to celebrate this 

event milestone with exhibitors 

and attendees. APEX EXPO con-

tinues to be the best place to 

network with peers, re-connect 

with fellow committee mem-

bers, participate in professional 

development courses, listen to 

a fascinating keynote, and ex-

perience a show floor, host to 

top-rated suppliers, innovators 

and experts in the electronics 

industry. 

What’s New at IPC APEX 
EXPO 2020

• Technical Conference Fea-

turing the Fundamentals Pro-

gram: The Fundamentals Pro-

gram is a new option for those 

attending the Technical Confer-

ence. Geared toward adding val-

ue to the attendee experience, 

the program provides curated 

content covering the many fac-

ets of the electronics industry. 

Program to include intro to IPC 

and standards basics, safety/

EHS – environmental standards, 

circuit board design and fabri-

cation, components and termi-

nology, soldering process, sur-

face reliability considerations, 

and more

• Sessions @ the Intersec-

tion: Whether at the intersec-

tion of business and engineer-

ing or the intersection of two 

industry organizations, these 

sessions are free to all attend-

ees and will address the hottest 

industry topics. Session topics 

include diversity in the supply 

chain, PCB challenges, emerg-

ing applications, and technol-

ogy developments evolving 

material and fabricator expec-

tations.

Other show highlights

• Listen to aerospace legend 

Burt Rutan speak on the new 

era in commercial space travel 

and race for space in his key-

note presentation.

• Offering something for ev-

eryone, from informative class-

es for engineers ready to level-

up in their careers to advanced 

classes, this year’s professional 

development courses will help 

you build your knowledge and 

enrich your career.

• Take in a multi-

tude of networking 

activities, from the 

newcomer’s recep-

tion and ribbon cut-

ting ceremony to 

the ice cream social 

on the show floor. 

• IPC CFX Indus-

try 4.0 Digital Fac-

tory: Participate in a 

live demonstration 

Tuesday through 

Thursday on the 

show floor of IPC-

CFX, the electron-

ics industry’s de-

veloped standard 

for the foundation 

of Industry 4.0. The 

demonstration will 

feature how both 

the HERMES stan-

dard (IPC-9852) and 

IPC’s Connected 

Factory eXchange 

(CFX) IoT messag-

ing standard (IPC-

2591), work seam-

lessly together to 

deliver SMT auto-

mation value.

The IPC APEX 

EXPO will be held 

at the San Diego 

Convention Center. 

Meetings and cours-

es are February 1 

– 6, with the con-

ference and exhibi-

tions February 4 - 6. 

Register here:  regis-

tration@ipc.org

IPC APEX EXPO 2020 
Celebrating 20 Years of Excellence in Electronics

mailto:registration@ipc.org
mailto:registration@ipc.org
http://www.anmarwiring.com
http://www.dynalabtesters.com
https://wiringharnessnews.com/article/ipc-apex-expo-2020-celebrating-20-years-of-excellence-in-electronics/
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By Multi/Cable
__________________________________

INTRODUCTION

At the core of your standard 
or custom cable is a con-
ductor, the metallic wire 

which allows for the flow of electric 
current. The success of your appli-
cation depends on the conductor’s 
ability to effectively carry the electri-
cal load – without breaking, corrod-
ing, oxidizing, or otherwise failing – 
throughout the product’s lifetime.

Thus, as a key component of your 
cable and your overall application, 
the conductor should be selected 
carefully, with thought given to its 
size, material, flexibility, conductiv-
ity, and service temperature, among 
other factors. 

This guide will walk you through 
the preliminary considerations that 
should be made before ordering your 

cable, including your application re-
quirements, environmental condi-
tions, and electrical parameters.

1. SELECTING A CONDUCTOR 
MATERIAL
Conductivity & Cost

Metals are the best conductors of 
electric charges—but not all metals 
are equally up to the task. Table 1.1 
shows the top electric conductors 
(the list includes both pure metals 
and alloys). 

Corrosion
If the cable will be used in an envi-

ronment with high humidity or near 
salt water, or with certain connectors 
which require the conductor to be 
exposed, bare copper could quickly 
corrode. In these situations, utiliz-
ing a copper alloy or tinned copper 
would offer additional protection 
from corrosion. 

Choosing a Conductor for Your 
Cable - A Practical Guide

http://www.cetecerp.com
http://www.springmillsmfg.com
https://wiringharnessnews.com/article/choosing-a-conductor-for-your-cable-a-practical-guide/
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Service Temperature
If the application requires high 

temperatures, a copper conductor 
with silver plating or nickel plating 
would be recommended. As shown 
in Table 1.2, plating can drastically 
increase the service temperature and 
prevent oxidation of copper conduc-
tors. While nickel is less conductive 
of electricity than copper, it is the 
best choice of coating for applica-
tions requiring very high and sus-
tained temperatures.

Typical Conductor Materials
Table 1.3 examines some of the 

more typical conductor materials 
with their pros and cons.

2. STRANDED VS. SOLID 
CONDUCTORS

There are two options for the 
construction of your cable’s conduc-
tors: stranded and solid. Stranded 
means multiple smaller conductors 
are twisted together to make a larger 

conductor. A solid conductor refers 
to a single, solid wire. Each construc-
tion has benefits and drawbacks—so 
again, the conditions of your appli-
cation should be considered when 
making this selection.

Stranded Conductors
Stranded conductors consist of 

multiple thinner conductor wires 
combined to act as a larger conduc-
tor with a higher gauge. Multiple con-
ductor stranding options are avail-
able, depending on your needs (see 
Table 2.1 Page 23).

The primary benefit of strand-
ing is flexibility—the construction 
of stranded conductors makes them 
less rigid and stiff than their solid 
counterparts. As a rule, higher con-
ductor flexibility can be achieved by 
increasing the number of strands, and 
decreasing the strands’ diameter.

_____________ Continued on page 23 

http://www.multicable.com
https://www.ttiinc.com/content/ttiinc/en/services/supply-chain/aim.html
https://wiringharnessnews.com/article/choosing-a-conductor-for-your-cable-a-practical-guide/
https://wiringharnessnews.com/article/choosing-a-conductor-for-your-cable-a-practical-guide/
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While stranded conductors are 
typically more expensive than solid 
conductors, they also offer easier in-
stallation and longer lifespan (in typi-
cal applications), so in the long term 
they may be a more cost-effective 
choice.

Stranded Conductor Applications - 
Flexible stranded conductors are 

a good choice for applications such 
as circuit boards, where a wire may 
need to twist and bend intricately. 
Stranded is also a good choice where 
the conductor will be subject to re-

petitive motion or to vibration (such 
as in robotics), as they can endure 
these factors better than a solid con-
ductor.

Solid Conductors
As the name suggests, a solid con-

ductor consists of a single metallic 
core. This is usually much thicker 
than the individual wires found in 
stranded conductors.

 While this option is less widely 
used, and offers less flexibility, solid 
conductors are more rugged and 

Choosing a Conductor for Your 
Cable - A Practical Guide
Continued from page 21 ____________

_____________ Continued on page 25

https://www.ttiinc.com/content/ttiinc/en/manufacturers/p-s/panduit/products/panduit-cable-tie-installation-hand-tool.html
http://www.cetecerp.com
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durable than their stranded counter-
parts. And thanks to their simple con-
struction, solid conductors also offer 
the benefit of lower cost.

Because a solid conductor lacks 
the spaces between multiple wires, 
its diameter can be more compact 
than a stranded conductor, without a 
decrease in carrying load. This lack of 
empty spaces also makes solid con-
ductors better at preventing electron-
ic interference.

However, it is important to re-
member this rigidity can also be an 
obstacle in many applications. If used 
in an environment where the cable 
is subject to frequent motion, a solid 
conductor will become worn more 
quickly. Thus, a cable that was initially 
lower cost will turn out to be less 
cost-effective. This factor may be dis-
regarded in applications intended to 
have a shorter lifespan.

Solid Conductor Applications - 
Because of their inherent durability, 
solid conductors are frequently used 
in applications where harsh condi-
tions may be present—especially if 
the conductor will be exposed to 
adverse weather. When corrosion is 
possible, a solid construction can of-
fer better performance and a longer 
lifespan. Both blasting wire (which 
connects a detonator to an explosive 
device) and direct burial wire (e.g., 
used to connect homes to a power 

transformer) utilize solid conductors.

3. HOW MANY CONDUCTORS 
DO I NEED?

Once you have determined the ex-
act conductor type needed for your 
application, your next question will 
be, how many conductors do I need?

Depending on the requirements 
of your application, your cable can 
have one or more conductors – even 
hundreds of them. The typical range 
is 2–100, but the number will ulti-
mately be determined by the needs 
of your application – how many cir-
cuits it contains that need to be con-
nected, and whether spare wires are 
desirable.

4. CONDUCTOR SIZES
The size of the conductor wires 

should be selected based on the nec-
essary power load of your applica-
tion, as well as any physical require-
ments your application has.

Refer to the Stranded Conductor 
Data (Table 5.1) and Solid Conductor 
Data (Table 5.2) tables for informa-
tion on sizing and power to find the 
AWG size that meets your needs.

About AWG - In the United States, 
wire sizes are measured with the 
American Wire Gauge (AWG). AWG is 
a standardized stepped wire gauging 
system for the diameters of round, 
solid, nonferrous, electrically conduc-

Choosing a Conductor for Your 
Cable - A Practical Guide
Continued from page 23 ____________

_____________ Continued on page 27

https://imada.com/product-category/force-applications/crimp-testers/
https://www.ttiinc.com/content/ttiinc/en/apps/part-search.html?searchTerms=&systemsCatalog=254613&inStock=true&parametrics=4294205839%2C4294205837%2C4289219042%2C4289273600&krosSearch=false&x=true
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Choosing a Conductor for Your 
Cable - A Practical Guide
Continued from page 25 ____________

tive wire. Higher numbers indicate 
cables with smaller diameters.

Current-Carrying Capacity
Can your conductor(s) safely car-

ry the necessary current? Of course, 
higher voltages mean higher temper-
atures, but there’s more to consider. 
Don’t overlook these factors, which 
can contribute to overheating:

• Ambient Temperature: Is your 
cable for an indoor or outdoor ap-
plication? What do you anticipate the 
temperature and/or weather condi-
tions typically being? Will adequate 
ventilation be available along the 
conductor’s entire length?

• Construction Type and Diam-
eter: When multiple (stranded) con-

_____________ Continued on page 28 

https://www.ttiinc.com/content/ttiinc/en/apps/part-search.html?searchTerms=&systemsCatalog=254598&inStock=true&parametrics=4293889787%2C4293892130%2C4294654107%2C4293878107%2C4294661957%2C4294728786%2C4294256594%2C4293857019%2C4293889789&krosSearch=false&x=true
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ductors are cabled together in any 
construction type, more heat will be 
produced.

• Insulation: You’ll need to think 
ahead here about what insulation 
material is best to use – choose one 
that is rated to handle the anticipated 
temperatures, at minimum.

Voltage Loss
Voltage loss does not typically 

need to be considered unless your 
wire run will be quite long (25’ or 
more).  In these situations, voltage 
loss can be minimized by appropri-
ately selecting your conductor:

• Materials with better conductiv-
ity (e.g., copper) will lose less voltage 
than those with lower conductivity 
(e.g., aluminum)

• Shorter wires will lose less volt-
age than longer wires (when com-
paring cables of the same AWG). For 
short runs (under 25’), drops in volt-
age are considered negligible.

• Thicker wires will lose less volt-
age than thinner wires (when com-
paring cables of the same length).

ABOUT MULTI/CABLE
Multi/Cable Corporation is a lead-

ing manufacturer of multi conductor, 
multi-pair / triad and specialty com-
posite wire and cable. Since 1975, we 
have supplied customers around the 
world with cables for their most criti-
cal applications. Should you require 
more data for your application, visit 
www.multicable.com, or contact 
their experts at (860) 589-9035

Choosing a Conductor for Your Cable - A Practical Guide
Continued from page 27 ____________
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And a recap of the 
additional great 
benefits included in 
membership

By Christine Siebert
__________________________________

A little background on the 
WHMA organization first. 
The Wiring Harness Man-

ufacturer’s Association® (WHMA) 
was established in 1993 to serve 
and dedicate their resources to the 
global cable and wire harness indus-
try.  WHMA is the ONLY trade asso-
ciation exclusively representing the 
cable and wire harness manufactur-
ing industry including manufactur-
ers, their suppliers and customers. 
The Wiring Harness Manufacturer’s 
Association is dedicated to provid-
ing our members the technical sup-
port, access to leading edge technol-
ogy, benchmarking and the ability 
to network with the leaders in wire 
processing equipment, services and 
manufacturing.

WHMA’s goal is to “LEAD”, “EDU-
CATE” and “CONNECT” their mem-
bers to resources that make them 
industry leaders. WHMA leads by pro-
viding members knowledge exchang-
es of best practices through partici-
pation at events, peer networking 
and sharing valuable information on-
line. Educating the industry with the 
only industry-consensus standard for 
the Requirements and Acceptance of 
Cable and Wire Harness Assemblies, 
IPC/WHMA-A-A620. WHMA connects 
their members and promotes the val-
ue of building relationships through-
out the year. The WHMA membership 
is currently comprised of over 200 
manufacturing companies and over 
55 supplier organizations. 

With these goals of the organiza-
tion, there are many benefits for Wire 
and Cable companies to become a 
WHMA member, but one new ex-
citing benefit was just announced! 
WHMA and IPC members now have 
exclusive access to health plans you 
typically only find with larger manu-
facturing companies. These are top-
quality health plans with flexible 

A New Incredible Benefit for 
WHMA Members!

_____________ Continued on page 31 

https://www.ttiinc.com/content/ttiinc/en/manufacturers/k-o/molex/campaign/molex-battery-lug-perma-seal.html
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options, potentially lower premiums 
and reduced administrative costs. 
We have partnered with NAM Health 
Care to give our members more flex-
ible coverage options, including den-
tal, vision and life insurance plans. 
Visit https://ipc.namhealthcare.com/ 
to learn more. 

Also as a WHMA member, you re-
ceive:

• Opportunities to interface per-
sonally with leading industry Suppli-
ers and Manufacturers

• 50% discount on all IPC/WHMA-
A-620 training materials

• Knowledge exchange of best 
practices through Peer Networking 
at WHMA events such as the Annual 
Conference

• Free Company Job Postings on 
WHMA’s Exclusive Industry Job Post-
ing Page

• WHMA members’ only email List 
Serv – a perfect business resource 
and a great place to sell excess inven-
tory and equipment.

• A free print subscription to Wir-
ing Harness News – Official Publica-
tion of WHMA. (Contact Jim Brown 
for details at 708-594-7764 or  jim@
wiringharnessnews.com)

• An enhanced website, which 
includes a Member Roster, that also 
identifies your company’s market seg-
ments (Manufacturers Only)

• Supplier logo featured on 
homepage with link to Supplier’s 
website (Suppliers Members Only)

• Supplier company information 
listed on Supplier Profile page (Sup-
plier Members Only)

• Opportunity to be an Exhibitor 
at our Annual Conference! And dis-
counts on attendance to conference.

• Access to WHMA’s Members 
ONLY Area – access to industry news, 
webinars, past conference materials 
and more

• AND with the IPC affiliation, you 
receive even more benefits!!!

• 50% Discount on  EVERY  Stan-
dard

• Free Monthly Webinars “Wisdom 
Wednesdays”

• Every Member receives a com-
plimentary listing on the IPC Global 
Marketplace

• And much more…

As you can see, there are many 
benefits to becoming a Manufacturer 
or Supplier Member of the WHMA or-
ganization. To learn more or join, go 
to www.whma.org or email contact.
us@whma.org with any questions. 
We would look forward to connect-
ing with you.

A New Incredible Benefit for 
WHMA Members!
Continued from page 29 ____________  
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3 - AMP ‘K’ Presses
1 - AMP Tapetronic Machine
1 - ARTOS MTX5 Multi-Task Wire Processor
1 - ARTOS CS338 Cut & Strip Machine, 2014
2 - CARPENTER Model 39, 36A Cut & Strip Machines
1 - ERASER Model 1256 Wire Stripper, Part #RC-1071
1 - EUBANKS 8000 Cut & Strip Machine 
1 - EUBANKS 2900 Cut & Strip Machine w/Model 6880-05 Prefeed
2 - GETTIG #2000 Tape Machines
4 - HAAKO FX300 Solder Pots
1 – HANKE (ARTOS) Crimpmatic 963 Crimper, 2011
1 - JUNQUAN 2T Semi-Automatic Terminal Crimping Machine, 
		  Model SATC-20, 2007
8 - KENCO 3T and 5T Presses, 1.5”, 1.25”, 1.125” Strokes
1 - KODERA C551 Cut/Strip/Crimp Machine
1 - KODERA C377 Wire Stripper
1 - KODERA C373 Cut & Strip Machine  
1 - KOMAX Gamma 333LCD Crimping Machine
1 - KOMAX Gamma 311 Automatic Crimping Machine
4 - KOMAX Kappa 325, 310, 225 Cut & Strip Machines
4 - KOMAX 106, 125R, ADS112, ADS119 Prefeeds
1 - LOEPFE Thermal Transfer Printer, Model TTP4000  (Schleuniger TTP4000
1 - MARKEM IMAJE 9040 Inkjet Printer
1 - NEW ENGLAND BUTT 48-Carrier Braider, new 2018 (Harness capability)
1 - NEWBURY 30T Injection Molding Machine, Model V5 30ARS
6 - NITRONIC Model ST730T Coax Cable Stripping Machines
1 - ONDAL Linear TaperS, 2016
2 - PERKINS 3T Presses, Models JR and 3-C, 1-1/8’ Stroke
1 - RAMATECH Prefeed, Model ABW 800/300, 2005 				  
	1 - RONI 220lb Mobi Crane		     	     
2 - SCHLEUNIGER CC60 CrimpCenters
1 - SCHLEUNIGER CC500 CableCoiler
1 - SCHLEUNIGER CS5500 CoaxStrip, 2018 		
1 - SCHLEUNIGER CP1500 Heavy Duty Coiler 
1 - SCHLEUNIGER HS4128 Hot Stamp Machine 
1 - SCHLEUNIGER OS9400 OmniStrip 		
1 - SCHLEUNIGER PC3700 PowerCut
3 - SCHLEUNIGER PF4000, PF1100 Prefeeds 
1 - SCHLEUNIGER SC750 StripperCrimper
4 - SCHLEUNIGER WS1000 Wire Stackers 		
1 - SONOBOND Model SM86 SeamMaster Knitter
1 - SPECTRUM Capris 50-100 Benchtop Laser Marker, 2017
1 - SPECTRUM ‘Sienna 210S’ Radial & Axis Laser Wire Stripper 
		  (modified to Model 210D)
1 - STAPLA ‘Raptor II’ Ultrasonic Welder 
1 - TESA TECHNOLOGY Micro-Hite 3D Tree Dimensional Coordinate 
		   Measuring Machine
2 - TRI-STAR TECHNOLOGIES Auto Crimp Systems, Models 
		   TAC-7AE, TAC-10AE
1 - TRI-STAR TECHNOLOGIES Laser Marker, Model M-100L/FG-TT

Contact: Martin Kenner
COMMISSION BROKERS, Inc.
P.O. Box 8456 • Cranston, RI 02920-0456
Tel: (401) 943-3777 • Fax: (401) 943-3670
Website: www.commissionbrokers.com 
E-mail: marty137@aol.com

In every issue of Wiring Harness News, Anixter will bring you 

informative articles about wire and cable technology.

Ethylene Propylene 
Diene Monomer 
(EPDM) Insulated 
Wire and Cable

EPDM rubber was developed in 

the early 1960s as chemical compa-

nies and chemists set out to produce 

unique synthetic elastomers. After 

its first initial discovery, the DuPont 

chemical company was the first to re-

fine the rubber into the product that 

we know today. The Ethylene Propyl-

ene Diene Monomer compound is 

created by chemically cross-linking 

the elastomer. 

EPDM wire and cable products 

are nearly identical with many of the 

physical properties of natural rubber 

insulations and jacketing compounds 

with an added property of provid-

ing a weather-resistant jacket. EPDM 

compounds have much better resis-

tance to heat, light and ozone as com-

pared to unsaturated rubbers like nat-

ural rubber, SBR, PCP (Neoprene®) 

or Polychloroprene. As such, EPDM 

can be formulated to be resistant to 

temperatures as high as 150°C, and, 

properly formulated, can be used 

outside for many years or decades 

without degradation. The one major 

problem with EPDM compounds is 

that they are extremely poor in appli-

cations where oil is present. EPDM is 

not to be used in applications where 

hydrocarbons, such as kerosene, gas-

oline and hydrogenated solvents, are 

present.

EPDM insulation and jackets are 

compounded with fillers such as car-

bon black and calcium carbonate and 

with plasticizers such as paraffinic 

oils, and have useful rubbery prop-

erties only when crosslinked. Cross-

linking typically is performed via 

continuous vulcanization (CV) with 

sulfur, but is also accomplished with 

peroxides (for better heat resistance) 

or with phenolic resins. High-energy 

electron beam radiation (irradiated 

or E-Beam) is used for producing 

high-quality EPDM wire and cable 

products. 

EPDM has good low-temperature 

properties, with elastic properties to 

temperatures as low as -40°C. As the 

demand for UV-resistant wire and ca-

ble increased, so did the use of EPDM 

for both hook-up wire and electrical 

cables. EPDM offers great flexibility, 

http://www.commissionbrokers.com
mailto:marty137@aol.com
http://www.commissionbrokers.com
http://www.getfreepoint.com
https://wiringharnessnews.com/uncategorized/wire-wisdom-jan-feb-2020-ethylene-propylene-diene-monomer-epdm-insulated-wire-and-cable/
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durability and is resistant to mois-

ture.   It also performs well in high 

temperatures and in high-voltage ap-

plications. Typically, EPDM wire and 

cable is used for high-temperature 

applications (125° to 150°C), such 

as appliances. Another use of EPDM 

compounds is in the manufacturing 

of medium-voltage test leads. EPDM 

insulated products can be used as 

appliance wire and as lead wire for 

motors, ballasts, transformers, coils or 

solenoids, where high temperature 

and/or high voltage is required. Com-

mon standards include UL 3284, UL 

3374; CSA 1254 from sizes 18 AWG 

to 4/0. 

Common Types of EPDM Wire or 

Cable

•	 EPDM Lead Wire, UL 3340, 

	 UL 3374, UL 3399 	

	 UL 3284 & UL 3340     

	 (Anixter 5MF part numbers)

•	 EPDM are common insulators 	

	 for welding cables (Anixter 

	 5J part numbers)

•	 Appliance wire UL 3399

Contact an Anixter expert at an-

ixter.com/contact to learn more.

http://anixter.com/contact
http://anixter.com/contact
http://www.anixter.com
http://www.mecalbi.com
http://annualconference.whma.org
https://wiringharnessnews.com/uncategorized/wire-wisdom-jan-feb-2020-ethylene-propylene-diene-monomer-epdm-insulated-wire-and-cable/
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Wiring Harness News Pilots a 
Spanish Language Newspaper

Wiring Harness News (WHN) re-

cently partnered with M-Expo and 

WHMA to produce a Spanish lan-

guage newspaper. The publication 

was delivered specifically to harness 

manufacturers in the all-important 

Juárez market, as well as distributed 

at the M-Expo Wire Processing Show 

held in Juárez last October. 

The publication featured informa-

tion on process improvement, equip-

ment maintenance, testing/quality 

control, software, and other edito-

rial pertinent to the industry. Like the 

main publication, it also featured 

new products and services in these 

fields. “We are trying to create a more 

global footprint,” explained Joe Tito, 

Editor for WHN. “We now have the 

electronic version that is available 

free anywhere in the world, but only 

in English. The concentration of har-

ness producers in Mexico, especially 

Juárez, makes a Spanish language ver-

sion the next logical step in increas-

ing that footprint.”

The opportunity for the pilot 

publication was presented to WHN 

in mid-August by Gustavo Farrell, 

President of Cesar-Scott, who also 

promotes the M-Expo. 

Timing was an issue as 

it was determined the 

best way to distribute 

was as an insert in El 

Mexicano, a general 

manufacturing publica-

tion for the Juárez mar-

ket. “We had 20 days to 

put this thing together,” 

Joe recalled, “and that 

included getting adver-

tisers on board with 

Spanish language ads 

translating current arti-

cles.” He went on to in-

dicate the latter would 

not have been possible 

without the efforts of 

Gustavo in finding a 

translator capable of 

handling technical ma-

terial.

“Most of the adver-

tisers in the pilot pub-

lication will be familiar 

to readers of our main 

newspaper,” said Jim 

Brown, Sales Manager 

for WHN, “but we also 

intend to reach out to 

businesses like tool 

and die makers, who 

support the Juárez mar-

ket on a more local ba-

sis. “

Special thanks are 

also due to Ingrid 

Flores, Marketing Man-

ager of Cesar-Scott, and 

Christine Siebert, Own-

er of Siebert Consult-

ing Group, for their ef-

forts. Plans are already 

underway for what will 

likely become a quar-

terly Spanish language 

version of WHN. 

If you are interested 

in placing an ad or sup-

plying editorial, please 

contact Jim Brown or 

Joe Tito respectively. 

(See contact info on 

page 3) You can view 

the entire publication 

by following this link:  

https://joom.ag/Tjve

https://joom.ag/Tjve
http://kmusallc.com
https://wiringharnessnews.com/article/wiring-harness-news-pilots-a-spanish-language-newspaper/
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Few investments beat 

those which enrich 

us personally and 

professionally. A few years ago, 

WHMA embarked on a journey 

to vastly upgrade the offering 

at their annual conferences. 

WHMA conferences of recent 

years have been unparalleled 

opportunities to learn, grow, 

share, and discover new ap-

proaches to many aspects of 

the wire harness business. The 

WHMA organization, now un-

der the management of IPC, 

has stepped up the game even 

more for 2020. The event will 

be held on February 18-20, 

2020 at the JW Marriott Las Ve-

gas Resort & Spa.

This year’s conference key-

note presenter will be B. Gen-

try Lee with his presentation 

titled “A Passion for Space Ex-

poration”.  Buchholz is chief 

engineer for the Solar System 

Exploration Directorate at the 

Jet Propulsion Laboratory (JPL) 

and successful science fiction 

writer. During his keynote pre-

sentation, Lee will talk about 

the highlights of his explora-

tion career and touch on the 

role of wires and harnesses on 

the most memorable space-

craft.

Other presentations and 

topics to be covered at the con-

ference:

• “Wire Harness Industry 

Economics – Managing in an 

Uncertain Economy” presented 

by Taylor St. Germain

• “Space Challenges from 

Wire Harness” presented by 

Robert WM. Cooke

• “Megatrends of CASE (Con-

nected, Autonomous, Shared 

and Electrification)”

New this year, WHMA is hold-

ing a Technical Education Work-

shop - The Evolution of IPC’s 

Cable & Wire Harness Docu-

ments: IPC-D-620, IPC/WHMA-

A-620 and IPC-HDBK-62 pre-

sented by Robert Cooke. This 

presentation will be a detailed, 

but often light-hearted and re-

alistic, discussion on how the 

IPC’s cable and harness assem-

bly documents were created.

We Will Be There!
Stop by our booth at the 

Conference and let us know 

what topics you would like us 

to discuss in future issues of 

Wiring Harness News. We are 

always looking for companies 

to highlight in our Industry 

Profile feature seen in every is-

sue. Drop your card off and let 

us know if you are interested 

in having your business show-

cased in an upcoming issue.

Join Wiring Harness News at the 2020 WHMA Annual Conference
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CAMI Research and Doyle 
Manufacturing Release ZIF 
Light Director™ Fixtures for 
Guided Connector Assembly    

CAMI Research Inc.  (Acton, 
MA) and Doyle Manufacturing 
Inc. (Bristol, IN) have joined 
forces to create Zero Insertion 
Force (ZIF) Light Director fixtures 
providing CableEye® users with 
increased options for light-guid-
ed assembly of connectors.

CAMI and Doyle developed 
this fixture solution under a re-
cently announced partnership.  

CAMI manufactures Cable-
Eye, a highly versatile, expand-
able and upgradable, diagnos-
tic and Pass/Fail check Cable 
and Harness Test System that’s 
PC-based. It’s used for assem-
bly, prototyping, production, 
and QC of standard or custom 
wire cables and harnesses in 
countless applications such as 
Transportation, Energy, Medi-
cal Devices, Defense, Scientific 
R&D, Telecom, and more. The 
first CableEye tester was sold 
twenty-six years ago, and sys-
tems are now installed in thou-
sands of locations around the 
world. 

Doyle is a custom machine 
shop specializing in pogo pin 
(spring pin) test plugs, produc-
tion connectors, and continuity 

testing fixtures. The products 
can be found on assembly lines 
and test stations across USA, 
Canada, and Mexico. Doyle has 
been serving the industry since 
1989.

The Application
CAMI’s Light Director™ sys-

tem is a CableEye accessory that 
provides a computer-guided 
technique for assembling con-
nectors used in aerospace, 
medical, and other high-reli-
ability applications. This system 
uses LED-lit fibers to individually 
illuminate target cavities in the 
connector being assembled. 
When the technician enters the 
wire code printed on uncon-
nected wires, or touches a wire 
connected at the other end, the 

CableEye software turns 
on the appropriate fi-
ber, thereby causing a 
bright, flashing light to 
project from inside the 
target cavity guiding the 
technician to the proper 
insertion point. Correct 
insertion is confirmed 
by the elimination of 
light from that location, 
whereas insertion into 
an incorrect location 
leaves the flashing light 
visible.

Using synthetic 
speech, Light Director 
can read the pin number 
to the technician, further 
reinforcing the target 
location. Speech can 
be activated in English, 
Spanish, French, Ger-
man, Chinese, Japanese, 
Korean, Polish or Turkish 
when a matching gener-
ic voice font has been 
downloaded. Speech 
recognition is also avail-
able as an option per-
mitting the technician to 
speak wire codes to the 
system, thus eliminating 
the need for a keyboard 
or monitor.

Normally, technicians 
crimp pins on wires in 
advance of assembly 
to the connector. Wires 
may be identified dur-
ing the assembly pro-
cess by numeric code, 
bar code, color code, 
or if no codes are pres-
ent, by electrical detec-
tion using a wrist-strap if 
the far end of the cable 
has already been assem-
bled and can be electri-
cally connected to the 
system. Field testing has 
shown that the Light Di-
rector greatly increases 
accuracy and assembly 
rate over manual meth-
ods while nearly elimi-
nating errors. Because 
the Light Director greatly 
reduces the perceptual 
challenge of manually 
locating pin cavities in 
a complex connector, 

Continued on page 57 

http://www.whiteproducts.com
http://www.sonobondultrasonics.com
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2000s. Following a brief setback after 

9/11, the company began to flourish 

once again. “We had a rapidly growing 

manufacturing company in the small 

town of Hutchinson Kansas, and we 

happened to have a maximum and 

medium security prison there.” Pete 

recalled. “We could not hire enough 

entry-level manufacturing people, 

and so we resorted to hiring work re-

lease inmates.” These were folks who 

were nearing their release date and 

would be bussed to Electrex during 

the day, then returned at night. 

It worked out great for a few 

months and Pete approached the 

warden to attempt to bring in more 

workers. “He said, ‘Well unfortunately 

I don’t have any, but if you can figure 

out a way to move your business be-

hind the walls of my prison, I’ve got 

1,200 guys ready to go.’”

The timing couldn’t have been 

better for the warden as well. Most 

prisons have areas of industry where 

inmates typically work. It’s usually 

work for the state like making license 

plates, furniture and fixtures for other 

prisons, and other items not typically 

found in the business marketplace. 
Kansas was shutting down the opera-

tion at the Hutchinson prison, so the 

warden had 20,000 sq. ft. of manu-

facturing space. “Within 30 days, we 

moved a portion of the business in-

side the walls of a maximum-security 

prison,” Pete recalled.

In most prison work programs, in-

mates make a meager wage that may 

go toward use in the commissary. But 

that’s not the case with inmates em-

ployed at the Electrex prison facility. 

“We pay the market wage for manu-

facturing,” Randy instructed, “and it’s 

set by the state of Kansas.” 

It creates a win for the prison sys-

tem, the taxpayer, and the inmate, as 

25% of the wage goes towards room 

and board. Another portion goes to-

wards a victim’s fund, and to pay 

fines and restitution for the things 

that landed them in prison. But a 

large portion is placed in a savings ac-

count for their eventual release from 

prison. “It’s one of the biggest causes 

for individuals going back to prison,” 

Randy lamented. Most inmates exit-

ing the prison systems in the U.S. do 

so with no means to buy groceries or 

find a place to live. “These critical sav-

ings allow them the resources to start 

a new life, and now with marketable 

job skills.”

It’s not just work that Electrex/

Capital III brings to the prison sys-

tem; it’s also a spiritual endeavor. “We 

developed a Spiritual Life Center in 

the facility that is nearly completed, 

Randy cited. “It serves as what most 

people think of as a church. It’s non-

denominational and open to all reli-

gions, with a lot of transformational 

things going on there.” 

Electrex has also started “TUMI” - a 

seminary level, 3-year program - grad-

uating individuals within the prison 

to serve as mental health triage sup-

port. “There’s 2,500 guys in that facil-

ity,” Randy noted “and few resources 

Continued from page 1 ____________Electrex Inc.

_____________ Continued on page 44

Production inside the Hutchinson Correctional Facility
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to address mental health issues.” After 

a long day working, seminar gradu-

ates visit with fellow inmates in need 

of counseling.

You might be curious about what 

affect this all has on folks who work 

for Electrex in the prison program. 

Nationally the recidivism rate is 

70%. “Seven in ten people who get 

out of prison end up back...why?” 

Randy asked, “Because they haven’t 

got work skills, they have no money, 

and they haven’t turned their lives 

around.” In the state of Kansas, due in 

part to the partnerships with private 

industry, the recidivism rate is 35%. 

“Well the recidivism rate for people 

who go through our program is only 

8%,” he emphasized. 

This statistic provides purpose to 

Randy and the whole team. “People 

who may not be so interested in 

wire harnesses are blown away with 

what’s going on in these people’s 

lives. It’s a great example of living the 

principles of economic, spiritual and 

social capital that Electrex is built on. 

We’re not only providing great har-

nesses to our customers, but we’re 

having a real impact on the commu-

nity where we live, and that’s the so-

cial and spiritual piece.”

Electrex’s revenues have grown 

significantly and they now have about 

500 employees. They have facilities in 

Fresnillo, Zacatecas Mexico and, of 

course, at the medium and maximum 

facilities in Hutchinson. They build 

wire and cable assemblies, battery ca-

bles as well as complex control panel 

builds.

Like a lot of harness houses, the 

company started out as a build-to-

print manufacturer, but that has 

evolved. “We serve OEMs who are 

producing complex electromechani-

cal platforms like harvesting com-

bines, large cranes, or equipment 

designed to put a pipe under a river. 

These are highly complex machines 

with a wide variety of configurations 

and revisions.” Randy noted. 

These customers are experts at 

building machine functionality, but 

they don’t necessarily maintain a 

team of electrical engineers who are 

experts in optimizing the electrical 

harness system performance. “And 

that’s where we excel.” he explained. 

“We’ve got a team of engineers and 

technicians who have deep experi-

ence optimizing wiring systems for 

a wide variety of complex, specialty 

equipment.” 

The handling of information be-

tween hydraulics, actuators, control 

systems and human interface com-

ponents requires very specialized, 

high value harness work, as Randy 

pointed out. That’s really Electrex’s 

core competency. “If you think about 

GPS links, auto-navigation and other 

complex features; these electrical 

systems are becoming the highest 

value components on many differ-

ent platforms. How do you integrate 

all of these complex systems while 

minimizing downtime and avoiding 

launch issues?”  It’s a complex task 

that Electrex has been built around. 

As he stated, “these systems aren’t 

spacecraft, but that they are much 

closer to spacecraft than they are to 

household appliances or other sim-

ple electrical platforms.”

It is not a surprise that most of 

Electrex’s new business is from 

word-of-mouth. “We’ve got a reputa-

tion in the industries we are in, and 

we get a lot of inquiries from com-

panies we’ve never done business 

with,” Randy said. They also get refer-

rals from component suppliers with 

whom they are allied because they 

provide something unique either 

in reliability or functionality. “When 

you’re a straight shooter, you do busi-

ness the right way, and you have the 

kind of design capability and skill set 

that we are blessed to have, you’ll 

always have new opportunities,” he 

proclaimed.

Other Capital III Ventures

In addition to Electrex, Capital 

III is also the holding entity for Seat 

King, a manufacturer of specialty seat-

ing for the turf, mobility, agricultural, 

and specialty transportation sectors. 

They also operate Rio Energy, an en-

ergy development company building 

hydro power generation in Honduras. 

Enterprise Stewardship is a leader-

ship and organizational development 

endeavor committed to developing 

virtuous corporate leaders. Capital III 

is also involved with Trinity Academy, 

a Christian School in Wichita, as well 

as many other community outreach 

activities, some of which they publi-

cize and some of which they don’t. 

Making an Impact

Randy certainly hopes this article 

generates some conversations about 

how to provide a better harness 

supporting increasingly complex 

machinery. But more than that, he 

and the management team at Capi-

tal III hope it will spark the interest 

of other business owners or CEOs 

who would like to have an impact on 

their community beyond just making 

money and supplying jobs. “That’s 

the message we want to spread,” Ran-

dy said. “I always encourage people 

who have an interest in community 

impact to join us via teleconference, 

or come visit us and talk about how 

to develop a faithful commitment to 

managing the profit entrusted to you.”

More Information

If you’d like more information on 

setting up your business dedicated to 

these principles, visit capitaliii.com. 

You’ll find inspiring videos that tell 

the story, as well as other resources 

to help in your endeavor. You can also 

contact Randy Johnson at randy@cap-

italiii.com.

Continued from page 42 ____________Electrex Inc.

Hands-On Harness Work at Electrex
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By Andrew Bogaczyk, 
Joel Boone, and Loreen Katz

of Phoenix Contact
__________________________________

Introduction

Where do you find sig-
nals in industrial/semi-
industrial settings? 

Everywhere. Generally, devices such 
as sensors, actuators, switches, valves 
and cameras need signal connections 
for control and monitoring. As more 
and more devices are added to the 
plant floor, secure and reliable con-
nections are of absolute importance. 
Devices today must handle a wide 
variety of functions and include fea-
tures that will ensure cost-efficiency, 

reliability and safe operation. 
Based on customer comments and 

surveys, we have identified the fol-
lowing concerns that end users have 
regarding their device connection 
technology choices. 

Cost
Cost is frequently the driving fac-

tor when deciding on a connector 
style for device installation. Engi-
neers and buyers consistently require 
cost-effective connectors that pro-
vide quality and value and meet the 
application requirements. However, 
purchasing personnel can overlook 
the applied costs versus the com-
ponent costs. Extensive labor rates 
and downtime due to troubleshoot-
ing and loss of throughput during 
lengthy installations must be consid-
ered in addition to the component 
costs. A solution that can save time 
and money not only includes the best 
component pricing, but also brings 
more efficiency to the operation and 
installation of a device. Equally as 
important, connector manufacturers 
can evaluate the use of application-
appropriate materials and designs, as 
well as global manufacturing efficien-
cies to offset some of the impact of 
rising raw material costs.

Top 10 Concerns for Signal 
Connections

_____________ Continued on page 48 

As PCB design becomes more 
complex, designers need to con-
sider many factors to choose the 
best signal connectors for a spe-
cific application.
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Environment
The environment where the con-

nection is made often dictates certain 
criteria. For example, electromechan-
ical interference (EMI) from drives, 
motors and other nearby noise-pro-
ducing equipment can cause loss or 

unreliable signal transmission. Using 
shielded connectors and cabling will 
eliminate concern for EMI.

There are several methods of 
shielding a cable; however, the most 
reliable manner is a braided cop-
per screen with a minimum of 85 

percent coverage 
around the con-
ductors. The cop-
per braid is termi-
nated to the head 
of the connector 
on both ends of 
the cable to pro-
vide protection 
from EMI from the 
point of connec-
tion throughout 
the whole cable 
assembly.

A d d i t i o n a l l y, 
elements in the 
environment such 
as dirt, water, oils, 
chemicals, high/
low temperature 
and sunlight can 
affect the perfor-
mance of a con-
nector. To alleviate 

these concerns, selecting a product 
with ingress protection rating of IP67 
or higher and Viton gasket materials 
will prevent corrosion and damage of 
the housing. 

Vibration
Mechanical stress during instal-

lation or operation of a device can 
cause substantial vibration to the PCB 
and connector contacts. Therefore, 
many industrial applications require 
connections that meet vibration and 

shock resistance in accordance with 
IEC 60512-4 or EN 50155. Connec-
tors designed to these standards will 
have construction elements such as 
locking screw thread, radial o-rings, 
mounting flanges, set screws, potting 
of the body cavity, which all protect 
against vibration. 

Spring technology is another com-
mon method to protect against vibra-
tion. Spring technology has become 
the choice termination technology 
for the rail industry (Figure 1), be-

cause the spring ter-
mination can sustain a 
constant force on the 
wire throughout many 
environments prone to 
vibration. 

High-density 
The overall trend 

in device manufactur-
ing to reduce PCB size 
and increase I/O count 
has inspired connector 
manufacturers to offer 
high-density products. 
Many I/O terminations 
need to be made where 
space is limited, creat-
ing the challenge of 
connector density. This 
miniaturization limits 
the amount of PCB real 
estate dedicated to I/O 
connections. Multi-level 
terminal blocks and 
compact connector 
designs allow for more 
terminations in the 
same small footprint.

Signal integrity 
Any breakpoint 

along the connection 
can affect signal integ-
rity, but this is mainly a 
concern at the contacts. 
Without a reliable con-
nection, system main-
tenance could become 
extremely costly, and re-
sistance due to fretting 
corrosion could cause 
signal loss or open cir-
cuits.

To prevent fretting 
corrosion, two primary 
methods are employed. 
With tin surfaces, it is 
important to have a 
stable connection in-
terface. This is accom-
plished with “high” con-

Top 10 Concerns for Signal Connections Continued from page 46 ____________

Figure 1.  High-vibration industries, such as railroad, need connec-
tors that will meet strict requirements to withstand shock and vibra-
tion.
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tact forces, which assure that fretting 
corrosion due to micromotions does 
not occur. Gold-plated contacts are 
another way to ensure a reliable con-
nection. Gold is a noble metal with 
good electrical properties and is not 
subject to corrosion issues. Gold-
plated contacts do not require high 
contact forces for protection against 
corrosion. Therefore, gold is the pre-
ferred method for high pin count 
connectors, where high contact forc-
es would lead to undesirable connec-
tor insertion and withdrawal force.

Fast connections
Making fast connections is usually 

necessary for an installer, especially 
when the job requires numerous 
connections. The faster the installa-
tion is, the less cost involved for the 
project. Often, these connections are 
located in hard-to-reach areas or in 
poor lighting, making it difficult to 

see. Additionally, finger fatigue and 
cross-threading can plague the suc-
cess of fast installation.

Some of these issues can be pre-
vented at the design stage by using 
connectors with fast-connection 
technology (Figure 2), such as spring 
cage or insulation-displacement 
(IDC) and quick-locking or push-pull 
pluggable connections. These con-
nection technologies allow more 
connections in a shorter time. Several 
time studies have shown that IDC 
can save 60 percent more time than 
traditional screw wire termination. 
Half-turn circular connectors can 
save up to 90 percent more time than 
the traditional threaded connectors. 

Miswiring
The most common errors that 

technicians make in the field are 

Figure 2.  Connectors with fast-connection technology, such as the 
ONECLICK quick-locking system from Phoenix Contact, can reduce 
installation time and cost. 

_____________ Continued on page 50 
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miswired I/O connections. Not 
properly terminating wires to 
the correct terminals can delay 
system commissioning and de-
vice start-up. Using color-cod-
ed terminal blocks or inserting 
markers on all wire/connec-
tion points can eliminate con-
fusion and reduce time spent 
on troubleshooting errors in 
the field. 

Quality, environmental and 
safety requirements

In today’s global economy, 
engineers and product design-
ers require a trusted connec-

tor source around the world. 
Partnering with a manufactur-
er who upholds strict quality, 
environmental and safety pro-
grams is essential. The manu-
facturer who meets interna-
tional standards organizations’ 
requirements will be a reliable 
partner. 

Connectors that conform 
to industry standards and have 
agency approvals (RoHS, CSA, 
and UL) eliminate concerns 
with inspectors and users of 
the finished device. Connector 
manufacturers with in-house 
laboratories offer product test-
ing and qualified solutions from 
prototype to series production. 

Mismating 
Mismating similar connec-

tions is another common con-
cern – that is, where multiple 
identical connectors are used 
on the device. The confusion of 
plugging the wrong connector 
into the wrong socket is caused 
by having a row of connectors 
with the same configuration 
(thread size, footprint, pin spac-
ing, pole count, etc.). In these 
instances, the addition of a key-
ing or coding element can help 
to distinguish the appropriate 
cable or terminal block con-
nection. Some circular connec-
tors will offer standard coding 
such as A, B, C, D, S, T, X or Y. Ter-

minal block connectors 
can be keyed in several 
different patterns, al-
lowing only the correct 
plug to be mated with 
the appropriate socket. 
Cable labeling or color 
coding can also reduce 
mismating potential. 

Mounting 
Improper mount-

ing of connectors can 
also cause problems. 
Many PCBs require 
plenty of hand-placed 
components. Also, 
many connectors can 
appear very symmetri-
cal in design. Thus, it 
is quite common for 
such connectors to be 
positioned 180 degrees 
from proper alignment 
when being hand-
placed. Polarization 
pins or non-linear pin 
arrangements can elim-
inate this very simple, 
but common, mistake. 

Conclusion 
When choosing an 

industrial signal con-
nection, the user must 
consider many vari-
ables to determine the 
right connector for 
the job. Phoenix Con-
tact’s industrial plug 
connectors and PCB 
connectors work to-
gether to create signal 
connections for any ap-
plication, on or off the 
printed circuit board. 
For more information 
about connectors for 
control, power, and 
networking, visit www.
phoenixcontact.com/
connectconfidence. 

Many thanks to An-
drew Bogaczyk, Prod-
uct Marketing Manag-
er, Joel Boone, Product 
Marketing Manager, 
and Loreen Katz, In-
tegrated Marketing 
Manager at Phoenix 
Contact who authored 
this article.

Top 10 Concerns for Signal Connections
Continued from page 49 ______
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By Apollo Seiko
_____________________________

Soldering has long been 
considered a method 
of choice in the join-

ing of electronic components 
to wire leads. When properly 
executed it produces a depend-
able connection that is vibra-
tion resistant and able to sur-
vive corrosive environments.  
Automation has advanced this 
process even further by elimi-
nating the inconsistencies of 
hand-assembly.   A soldering 
robot will unfailingly apply 
the same amount of solder, the 
correct amount of heat and 
produce an extremely precise 
solder joint.  Further-
more, hand soldering 
has a reputation for be-
ing more costly than 
other forms of wire 
connecting while au-
tomating this process 
has proven to greatly 
reduce costs and mate-
rial waste.  Also, in the 
past 3-5 years hiring 
skilled hand solder op-
erators has become ex-
ceedingly difficult.  

Robotic soldering 
also resolves issues 
with high conductor 
counts and unique sol-
der alloys.  

Automated solder-
ing solutions provider 
Apollo Seiko Ltd., in 
Bridgman, MI has expe-
rienced great success 
soldering notoriously 
problematic Nitinol 
alloy wires.  Nitinol 
is favorably used in 
the manufacturing of 
stents, catheters, and 
heart valve replace-
ments as well as other 
endoscopic instru-
ments.  It is revered for 
its shape memory and 
super elastic character-
istics.  This remarkable 
material is also able 
to change shape and 
length as a response to 
temperature changes 
or at the introduction 
of an electrical cur-
rent. Due to the nature 
of Nitinol there are 
some additional engi-
neering challenges to 
overcome.  One of the 
biggest obstacles is the 
intrinsic titanium-ox-
ide-rich exterior layer 
of the alloy that hin-
ders access and bond-
ing ability for the mol-
ten solder.  Fortunately, 
advances in flux formu-
las have yielded both 
flux, solder wire and 
solder paste products 
that are able to remove 
the surface oxides and 
wet the solder to the 
surface.   Apollo Seiko 
has had great success 

using these special flux prod-
ucts to attach Nitinol catheter 
wires to stainless steel compo-
nents.  

In addition to advanced al-
loys, electronics manufactur-
ing is seeing a shift toward 
miniaturized wires and compo-
nents.  Apollo Seiko is provid-
ing laser soldering solutions to 
meet the technical challenges 
of nanosized component as-
sembly.  These laser soldering 
robots are capable of produc-
ing micro-sized laser beams 
for applications deemed oth-
erwise too small for traditional 
soldering and assembly meth-
ods.  Advanced optical technol-
ogy provides a reliable solution 

for micro and narrow pitched 
parts frequently used in high-
density electronic equipment.  
This method is also good for 
soldering circuit boards that 
must withstand harsh envi-
ronments. Because the energy 
intensity of the laser can be 
precisely adjusted, the risk of 
damage to peripheral compo-
nents is minimized. 

Applications featuring 
unique alloys and unusually 
small components are not the 
only projects that benefit from 
automated soldering.  Apollo 
Seiko has been able to provide 

New Benefits with Automated Soldering Innovations

_______  Continued on page 54
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the optimum solution for traditional 
wire lead assemblies such as filling 
solder cups on connectors, soldering 
thru-hole and SMT style wire leads 
to PCB’s, and soldering wire leads to 

USB connections.
These more traditional applica-

tions are typically accomplished with 
the use of iron tip soldering systems.  
These robots feature advanced acces-
sory items such as temperature con-
trol units, position calibration units 
and highly engineered wire feed-
ers.  Apollo Seiko wire feeders have 
built- in roulette cutting blades. These 
blades perforate the soldered wire to 
expose the flux core. This prevents 
solder balls, which are formed when 
molten flux bursts free of the solder 
wire as it touches the hot iron tip. If 
the wire is pierced prior to reaching 
the tip, the flux can outgas from the 
wire before the solder melts, prevent-
ing solder splatter which can be dan-
gerous to the integrity of electrical 
components.  It also provides consis-
tent flux coverage allowing the sol-
der to melt on a clean, active surface.  

New Benefits with Automated Soldering Innovations

Continued from page 53 ___________

SMT Style Wire Leads Soldered 
to a PCB

Thru-hole Wire Leads 
Soldered to PCB

Solder Cups Filled on 
Connectors
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Automated soldering technology 

continues to advance well beyond 
wire feeding innovation. Apollo Seiko 
recently introduced their new ARC 
5000 option.  The ARC 5000 provides 
the ability to adjust the angle of the 
iron soldering unit using an auxiliary 
access function.  This allows for the 
iron unit to tilt and position itself on 
a 5th axis beyond the standard range 
of movement.  For more information 
about this new technology or to find 
out more about how automated sol-
dering may benefit your assembly 
process please visit www.roboticsol-

dering.com.  
Last year, 2019, marked 50 years of 

soldering excellence for Apollo Sei-
ko.  They are a global company with 
locations in 10 different countries.   
In addition to traditional soldering 
methods, they feature a specialized 
laser soldering system, sleeve solder-
ing for desktop or inline as well as a 
new AF Series for in-line or off-line 
selective flow.   From automotive to 
biotechnology, Apollo Seiko believes 
all electronics industries can benefit 
from automated soldering.   Meet us 
in person at the IPC APEX EXPO in 
Booth #2051.

New Benefits with Automated Soldering Innovations

Continued from page 54 ___________

J-CAT Lyra 330 Iron Tip Soldering Robot

INDUSTRIAL INFO-TAINMENT	 Wiring Harness News JANUARY/FEBRUARY  2020 57

technician fatigue is greatly reduced, 
permitting a continuous, high produc-
tivity rate throughout the workday.

The new zero insertion force Light 
Director fixtures allow for easy and 
rapid connection and disconnection 
of the connector being assembled 
so even greater productivity can be 
achieved.  The connector simply slides 
into place - threaded connectors are 
NOT screwed onto the mating inter-
face. Press the top of the fixture lightly 
to lock, and the lever to release.

Customers can order both Light Di-
rector™ (for light-guided assembly) 
and electrical test versions of these fix-
tures. The two types of blocks can be 
placed next to each other so that the 
customer can assemble on the Light 
Director block and then quickly move 
the UUT to the other for the electrical 
test. Or the customer can have them at 
entirely different stations on the pro-
duction line.

Available immediately, the Light Di-
rector with ZIF Light Director fixtures 
starts at $195. A CableEye tester with 
AutoBuild™ optional software is re-
quired to operate this accessory. The 
Light Director accessory works with all 
CableEye systems except the model 
M2U-basic.

All CableEye test systems are auto-
mation-ready and start at $1,295.

Contact sales@camiresearch.com or 
(978) 266-2655 for a quote.

Note: Prices are USA only and sub-
ject to exchange rates, freight and im-
port costs. Contact your local autho-
rized distributor for local pricing.

CAMI Research produces expand-
able and upgradable diagnostic Cable 
& Harness Test Systems for assembly, 
prototyping, production, and QC of 
standard or custom cables. CableEye® 
Testers display, and document basic 
electrical properties such as continu-
ity, resistance, capacitance, dielec-
tric breakdown, insulation resistance, 
miswires, and intermittent defects. 
camiresearch.com

New Book Helps Transform Indus-
try 4.0 Concepts Into Reality 

Salem, OR—Bring your manufactur-
ing practices into the digital age with 
The Printed Circuit Assembler’s Guide 
to… Advanced Manufacturing in the 
Digital Age. The Printed Circuit Assem-
bler’s Guide to… is an ongoing series 
specifically dedicated to educating 
those in the circuit board assembly 
sector, and serves as a valuable re-
source for electronics industry profes-
sionals seeking the most relevant infor-
mation available.

Author Oren Manor, from Mentor, A 
Siemens Business, explores the most 
important steps to consider when 
building a digital manufacturing com-
pany that transforms Industry 4.0 con-
cepts into reality. Industry 4.0 has the 
power to drive quantifiable change in 
the manufacturing industry and trans-
form how companies work, collabo-
rate, and serve their customers; it can 
also create a positive, cultural shift 
across an organization. 

This is essential reading for anyone 
looking for a holistic, systematic ap-
proach to leverage new and emerging 
technologies. The benefits are clear: 
fewer machine failures, reduced scrap 
and downtime issues, and improved 
throughput and productivity.

Farid Anani, VP of operations at 
Computrol Inc., said, “This book is a 
must-read for those embarking on their 
IIoT journey; it provides a very accurate 
description of preparation require-
ments and risks to consider and avoid, 
not just technologically, but also orga-
nizationally.”

Download your free copy at www.I-
007ebooks.com/amda. For more infor-
mation, contact Kiersten Rohde pr@
brpublishing.coms

Continued from page 40 ____________  
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CableEye systems except the model 
M2U-basic.

All CableEye test systems are auto-
mation-ready and start at $1,295.

Contact sales@camiresearch.com or 
(978) 266-2655 for a quote.

Note: Prices are USA only and sub-
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specifically dedicated to educating 
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sector, and serves as a valuable re-
source for electronics industry profes-
sionals seeking the most relevant infor-
mation available.
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important steps to consider when 
building a digital manufacturing com-
pany that transforms Industry 4.0 con-
cepts into reality. Industry 4.0 has the 
power to drive quantifiable change in 
the manufacturing industry and trans-
form how companies work, collabo-
rate, and serve their customers; it can 
also create a positive, cultural shift 
across an organization. 

This is essential reading for anyone 
looking for a holistic, systematic ap-
proach to leverage new and emerging 
technologies. The benefits are clear: 
fewer machine failures, reduced scrap 
and downtime issues, and improved 
throughput and productivity.

Farid Anani, VP of operations at 
Computrol Inc., said, “This book is a 
must-read for those embarking on their 
IIoT journey; it provides a very accurate 
description of preparation require-
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produce an algorithm to learn, verify 

and test the connections, cables and 

harnesses very quickly and economi-

cally.” That principle remains at the 

heart of Cirris testers sold today. Iron-

ically, Cirris was able to buy back that 

first tester and the working unit sits 

in a case in Cirris’s lobby (Figure 1).

By the time he introduced that 

first tester, Marlin had moved his op-

eration to State Street in Salt Lake 

City, and began to build his company. 

From there, his new team developed 

the next unit which was the Signature 

1000 M, the M standing for memory. 

“They spent the first half dozen years 

expanding the number of test points 

from 128 on up to 1024 points” Joe 

chronicled. 

Having gained a great deal of in-

sight into the needs of his customers 

on the low voltage spectrum, Marlin 

began to explore high-voltage, or hi-

pot testing capabilities. “Like the low-

voltage testers, the hipot units on the 

market were very expensive, and he 

developed a low-cost unit that could 

perform the DWV (Dielectric With-

stand Test) and the IR (Insulation Re-

sistance) on the high voltage end,” Joe 

detailed. That unit was known as the 

1000 H and opened up a large field in 

a myriad of industries for Cirris.

Not long after, Cirris developed the 

1000 R that provided LV resistance 

measurement and also the ability to 

test and verify electrical components 

such as resistors and diodes. “I guess 

the underlying thing about all of this,” 

Ray recanted, “is that everything out 

there was too expensive for small 

companies to afford, and Marlin really 

wanted to be able to fill that part of 

the market.” 

It was a good place for Cirris to 

find themselves. “Marlin’s philosophy 

at that time was to stay in the blue 

water by providing solutions with-

out having to compete with other, 

larger companies,” Ray said. “Our ini-

tial customers were the cable shops 

who supply the OEMs, so that’s what 

made the price point so important.”

Ray joined the company in 1992 

and discussion had just begun about 

PC control of the Cirris line of tes-

ters. “When I was hired, they had just 

added serial communications to the 

testers, but we soon came up with 

commands that we call CTL (Cirris 

Test Language) that would send test 

programs to the tester and manage in-

formation and results from a PC.” This 

was about the time Windows was 

gaining a foothold as a PC operating 

system. “We decided to jump right in 

with the Windows market and came 

up with Easy-Wire™ software. It was 

the very first Windows software for 

running these types of testers, and it 

really helped us have an advantage 

over other companies who were us-

ing DOS based programs.” 

These units were then given the 

“C” designation, C standing for com-

puter controlled. On the high voltage 

side, the 1000 CH+ became a rack-

mounted system with up to 100,000 

test points (CH2). On the low volt-

age side, the CR units went up to 

20,000 test points. Joe added, “Fifteen 

years ago we introduced the Touch 

1, which had a touch screen and PC 

integrated into the unit, with today’s 

unit being the Easy-Touch™ Pro.” The 

units continued to upgrade to the 

current lineup:

• The Easy-Touch™ Pro with a 

built-in PC for an all-in-one test sys-

tem.

• The CH2 compact high-voltage 

tester used for harness testing.

 • The 4200 Series (Figure 3), the 

newest benchtop tester for easy test-

ing.

 • The CR, a versatile low voltage 

tester often used to test during as-

sembly.

Joe informed that the company 

has been perfecting the Easy-Wire 

software for 20 years. “We continue 

to have people across the military/

aerospace, medical, and industrial in-

dustries who are blown away by the 

simplicity and intuitiveness of the 

software.” Ray added to that line of 

thought saying, “That’s really the goal 

for the company is to make our sys-

tems not only economical, but also 

easy to use.”

Sarah mentioned Cirris also manu-

factures adapters to fit all of the tes-

ters, allowing the attachment of vari-

ous cables and harnesses connectors 

to the different test systems. “We have 

a team dedicated to building both 

standard and custom adapters for any 

cable assembly.”

High levels of success require an 

intense focus on customer service, 

and that is certainly the case at Cir-

ris. “A complement to our technology 

is the high level of technical support 

we have,” Joe stressed, “and we always 

get very high feedback from our cus-

tomers on our customer service that 

are way above normal levels for simi-

lar size companies.

That intense dedication to custom-

er service and product developments 

comes from the company culture 

Marlin instilled from the beginning. 

The team described the close-knit 

culture at Cirris as being very much 

like a family. As Sarah elaborated, 

“From the beginning, Cirris has been 

really good about taking care of em-

ployees. From free breakfasts and 

snacks to some great parties and 

events throughout the year.” Marlin 

always fostered an active culture at 

Cirris. Many team members are cy-

clist and runners and head out for 

exercise during lunch breaks. 

Industry Resources

If it’s information you’re looking 

for, Cirris has accumulated a great 

deal of it, and Sarah suggested check-

ing out the Learning Center on their 

website. “We’ve got thirty-five-years’ 

worth of free articles on our website. 

While many of these articles pertain 

to Cirris products, plenty of articles 

talk about general testing concepts 

that can apply throughout the indus-

try.”

Custom Systems

Sarah explained that companies 

often need specialized units to per-

form simple and accurate testing. 

Cirris also builds custom adapters, 

cable interfaces and racks for these 

needs. “These large rack-mounted 

test systems (Figure 4) can contain 

thousands of test points and dozens 

of connectors,” she explained “and 

our custom products group provides 

solutions to some really difficult situ-

ations.”

Continued from page 1 _____________35 Years of Excellence at Cirris System

Figure 1.  Original Cirris Tester

Figure 2.  Easy-Touch Tester

Figure 3.  4250 Tester

Figure 4.  Rack-mount Custom System
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Employee Ownership

In 2013 Marlin Shelly decided it 

was time to think about retirement, 

and decided to sell the company. But 

rather than finding an outside buyer, 

Marlin sought to place his company 

in the most capable hands — those 

of his employees. “We were able to 

secure an SBA loan and convert the 

company to an ESOP (Employee 

Stock Ownership Plan),” Joe noted. 

“We appreciate the opportunity he 

has given us to be shareholders mov-

ing forward, and the company has 

doubled in revenue since the ESOP.”

Facilities and International 

Affiliations

The company has always been 

based in Salt Lake City. “We’ve had 

three facilities over the years, not 

counting Marlin’s garage,” Joe joked. 

“We were on State Street for about 

10 years and then Marlin bought a 

16,000-sq. ft. facility, and we were 

there for well over 20 years. Three 

years ago, we bought a 27,000-sq. ft. 

building here in what’s called the In-

ternational Center near the airport, 

and it’s been a great location.”

Cirris has representation on every 

continent now, with direct offices in 

Great Britain, Germany and China. “I 

want to mention that those particular 

three affiliations have been key com-

ponents to our growth,” Joe empha-

sized, “they were more than just dis-

tributors, they were almost divisions 

of our company.”

Challenges

The subject changed to some of 

the challenges Cirris is facing these 

days, and Ray quickly quipped, “Well, 

the water isn’t so blue anymore.” 

Other larger companies have en-

tered into the market space Cirris 

had carved out. As such, they need to 

remain at the cutting edge of innova-

tion to hold the top spot. 

Ray pivoted another challenge, the 

task of managing the efforts of what 

is now a much larger company. “We’re 

no longer a mom and pop shop so we 

have to make sure we have the right 

processes in place.” It’s not like it was 

in the early days with Marlin at the 

top controlling everything. There’s 

now a board and management team 

in place. He further asserted, “We are 

careful to grow at a planned rate so 

we don’t grow ourselves out of busi-

ness.”

Recent AS9100 Certification

Cirris has been ISO 9001 certified 

since 1994. One of the more recent 

challenge hurdles, however, has been 

the jump to the AS9100 certification. 

Sarah explained that these processes 

were already in place, but certifica-

tion just made them more formal and 

will ultimately provide even better 

quality to customers. She was proud 

to say, “The auditors told us it takes 

most companies two to three years 

to become certified, but we did it in 

nine months.”

Conclusion

Cirris had a great start and was 

given a solid foundation under Mar-

lin Shelly. He handed the employees 

a great company, and through their 

market savvy and determination, 

they’ve made it even better. The team 

wished to relay they are committed 

to providing reliable products with 

excellent customer service, and are 

always looking at innovations to 

meet market needs.  Joe summed it 

up nicely saying, “About 80 to 90% of 

our business is with repeat custom-

ers, and that speaks volumes about 

our relationship with our customers. 

We are appreciated, and we appreci-

ate the many customers we have had 

through the years.”

Small Custom Tester

Cirris Employees celebrating 35 years of  excellence at Cirris Systems

Cirris Systems tradeshow booth at the Electrical Wire Processing 
Expo, Milwaukee, Wisdconsin.
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CALL 717-215-0518
AMP, AMP CLS AND G TERMINATOR

ARE TRADEMARKS OF TE CONNECTIVITY

REPAIR-RECONDITION
AMP CLS CONTROL BOARDS AND TOUCH SCREEN.

6-TERMINATOR SUPPORT.

SALES REPRESENTATIVE AVAILABLE
FOR WIRE HARNESS / CABLE ASSEMBLY                                                                                        

_ ____________________________________________________________________________________________________________________

	 Well established “hands on” personable individual with a very strong industry 
knowledge and proven experienced professional contract Sales/ Marketing Rep-
resentative for; Electrical Wire Harness, Electronic Cable Assembly along with 
Value Added product applications. My objective is seeking a long term business 
relationship with your organization that is presently challenged with future ad-
ditional sales growth in your company’s  new business development efforts within 
the various marketplaces. 
	 Please submit your company’s interest of requirements, whereby we can mu-
tually explore and strategies these great business opportunities confidentially to:

Wiring Harness News 
PO Box 669

Schererville, IN  46375 • Attn: Classified Ad #13263
Email: info@wiringharnessnews.com

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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SALES REPS WANTED
KM USA is seeking additional outside independent sales represen-

tation throughout the North American market.  Join our team that of-
fers some of the best products with the lowest prices, great customer  
service all backed by the longest warranties in the industry!  

Please contact us by email at 
sales@kmusallc.com or call us at (231) 237-9060.

To place Your Classified Ad 
in  Wiring Harness News contact Jim Brown

Phone 708-594-7764
Email jim@wiringharnessnews.com

mailto:sales@kmusallc.com
mailto:jim@wiringharnessnews.com
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http://annualconference.whma.org
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http://www.electricalwireshow.com
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http://www.electricalwireshow.com
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American Hakko ............................................46

Anixter............................................................33

AnMar.............................................................18

Apex/ IPC 2020 Expo.....................................60

Applitek Technologies Corp...........................22 

Artos Engineering Company.............................2
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Atkins & Pearce................................................4

Atlas Wire LLC...............................................44 

Cablescan........................................................41
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Carpenter Mfg. Co., Inc..................................13
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Chief Supply Inc.............................................50  

Cirris System.....................................................7

Commission Brokers Inc.................................32  

Composite & Wire Machinery, Inc...................3
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Diagraph .........................................................53

Dynalab Test Systems.....................................18  

East Penn Manufacturing Co, Inc...................29

ECC.................................................................38 

EIC Wipers......................................................48  
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Electrial Wire Processing Expo................ 64-65
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Eubanks...........................................................51
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FTZ...................................................................3
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Hamilton Products, Inc...................................42

Harber Industrials............................................54

HellermannTyton............................................39
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Industrial Wire & Cable Corp.........................46

INSCO/Insulation Supply ............10, 13, 14, 16

James Monroe Wire........................................50

Judco Manufacturing Inc..................................4 

KM USA...................................................36, 53

Komax Wire................................................9, 68
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Mark-10...........................................................11

Mecalbi...........................................................33

Mecal by Starn................................................55

Mechtrix Corporation......................................17  

Mello Company Inc The...................................3

Multi/Cable Corp............................................21 

Odyssey Tool...................................................48

Phoenix Contact..............................................24

Power & Signal Group....................................15

Pro-Line............................................................6

Samec Macchine.............................................30 

Schaefer Megomat USA Inc...........................47

Schaefer Technologies LLC..............................5

Schleuniger Inc......................................... 34-35

Schunk Sonosystems North America........27, 37 

ShinMaywa.....................................................42

Siemens...........................................................43

Sonobond........................................................40

Spring Mills Manufacturing......................20, 28 

Strunk Connect Automated Solutions Inc.......14

Techflex...........................................................44

TE Connectivity..............................................67 

Telsonic Solutions...........................................45

Thermosleeve....................................................6

Tri-Star Technologies................................19, 49

TTI....................................21, 23, 25, 27, 29, 31

Wardwell Braiding Machine Co.....................38

White Products................................................40

Wiring Harness Maufacturing Association.56, 63

Xuron Corp.....................................................57

Zuken..............................................................26
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http://www.komaxwire.com

