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Company Profile:

MCX, Inc.

By Joe Tito
Wiring Harness News

olid foundations are a pre-

cursor for success for any

business. MCX, Inc. was built
on the principles of efficient manu-
facturing and continues to build on
that platform today. Pam Dutton, Pres-
ident of MCX, Inc., recently spoke
with WHN about the history of the
company and how recent enhance-
ments have them poised for even
more Success.

The company was founded by
Pam’s father, Arthur McCluskey Jr., in
1981, and was located in the Silicon
Valley.“He had been doing consulting
work in what we would call lean man-
ufacturing nowadays,” Pam detailed.
One of those consulting customers
was a test equipment manufacturer
who was building cable assemblies
internally. Arthur was helping them
build lean production lines and engi-
neering practices to design products
for manufacturability (DFM). “Prior
to the consulting business, he had a
wire harness and board house that

t is with solemn hearts that we

announce the passing of the

founder of Wiring Harness
News, Fred Knaack. Along with start-
ing Wiring Harness News in 1994, he
was also one of the founders of the
Wire Harness Manufactures Asso-
ciation (WHMA). Because WHN and
WHMA began around the same time,
many have assumed, even to this day,
that they were tied together. But Fred
kept his publication endeavor operat-
ing as a separate entity, and sold the
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he sold because he wanted to get out
of the PCB side for various reasons,’
she noted. Because of his manufactur-
ing expertise and prior experience
as a harness supplier, the customer
encouraged Arthur to start the busi-
ness with the objective of moving the
wire harnesses out of their domain.

The location in Silicon Valley was
ideal for the new endeavor. As Pam
explained, “Computers were hitting
the ground running at that point,
and there was a big need for inter-
nal wiring and related assemblies.” As
electronics invaded all aspects of our
lives, MCX, Inc. has expanded their
customer base.“We went from build-
ing products for buttoned-up IBM,
to making assemblies today for ev-
erything from advanced military as-
semblies to harnesses for Jell-O shot
machines.”

By 1991 MCX, Inc was moved to
Oregon at the request of their larg-
est customer. After a lot of research,
the town of Klamath Falls, Oregon
seemed to offer many benefits.“It’s lo-
cation 10 minutes inside Oregon puts
us one day away from our California

Label application on finished assembly at MCX.

clients as well as our Oregon clients.”
Their proximity to the Oregon Insti-
tute for Technology was another ma-
jor plus for the company. It provides
a major resource for technology ad-
vancement and is also a springboard
for new markets.

One of the other major benefits
of Klamath Falls is that it is in a HUB
(Historically Underutilized Business)
zone. “That means we have a higher
unemployment rate than a normal
community,” Pam explained. “Being
in a HUB zone doesn’t help us with
commercial work, but it does help in
government or military work.”

MCX, Inc. had always been a fam-
ily business. A few years back, Pam
grew concerned there would be no
third generation to eventually take
over the business, and began to work
on a long-term successor strategy. In

Fred Knaack 1939 - 2020

publication to his private partners
some 20 years ago.

Marilyn Magowan of Wiring Har-
ness News worked with Fred in the
beginning, and remembers the up-
beat and friendly atmosphere he cul-
tivated.“Fred was a fun guy and we all
enjoyed his company” She added,“He
was very kind to his employees and
everybody he dealt with both pro-
fessionally and personally” Marilyn
also noted how seriously he took the
business, saying, “Fred was very inno-

vative and knew how to get things
done’”

In the early days, Fred worked
closely with Norm Sagon, another
WHMA pioneer. “I knew Fred for
more than 28 years with WHMA and
WHN,” Norm noted, “and also his fa-
ther Gus, after whom we developed
the WHMA ‘Bud and Gus Award.’”
Fred, along with Dennis Melugin, cre-
ated the special recognition award in
memory of their fathers Gus Knaack
of Able Cable, and Bud Melugin of
Lamcor, Inc. Recipients were nomi-
nated based on exemplary work and
special achievements within the wire
harness industry. The winner was
voted on at the annual WHMA BOD
meetings.

Always the idea guy, Fred was also
instrumental when the original for-
mat of the EWPT Expo in Milwau-
kee was crafted. “Fred was the main

2016, she decided to partner with an
investment firm with a specialized
focus on businesses in underserved
communities. The partnership allows
Pam to run the business in relative
autonomy. “We’ve been working to-
gether about four years now,and they
are who they said they were,” she as-
sured. “When you take on a partner
you can lose control, but they are su-
per hands-off” The firm allows MCX,
Inc. to do what they know best, build
cable assemblies, while they bring
welcome expertise in overall busi-
ness planning to the table.

Currently, the number one market
for MCX, Inc. is with assemblies for
medical devices. “Right now, in the
middle of COVID, our medical busi-
ness has really picked up,” Pam noted.

Continued on page 13

reason we did things right when we
started the Expo,” said Jay Partington
of EPI Shows, the original and long-
time managers of the show.“He knew
so much about the wire harness in-
dustry. Fred told us who to talk to
(and who not to) then wrote, and re-
wrote, the prospectus for the show,”
Jay remembered.

Vernon Judy of Qualastat Electron-
ics shared, “Fred enjoyed life and the
people around him enjoyed Fred”
Many similar responses were shared
as we spoke with folks about their
experiences with Fred.

Those who know Fred will not
be surprised that he wrote his own
obituary. Even if you never had the
pleasure of meeting Fred Knaack,
we strongly encourage you to read
his funny and uplifting words on
page 4.
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WE PROCESS
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RANGE

OF WIRE
BAR NONE

CrX-44HD:
BUILT FOR THE BIG STUFF,
PROCESS UP TO 95mm2.

Artos CRX-44HD
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FULLY AUTOMATIC, HEAVY DUTY COPPER AND
ALUMINUM LARGE WIRE PROCESSING.

The CrX-44HD: For the first time,
a large-gauge, fully automatic
processor has been built from the
ground up to handle the largest-
gauge applications.

Where other machines may be
upgraded from light-wire units,
the CrX-44HD handles the heavy-
duty jobs with ease. It leads the
industry by taking on large-gauge
copper and aluminum wires of up
to 95mm2 (000 AWG), with fully
automatic crimping to 70mm?2
(00 AWG).

The powerful processor features
a heavy-duty feed drive, cutter

head and wire grippers. The “Pick
and Place” terminal technology
allows for fast changeovers of the
terminal gripper and die set and
lower tooling costs. Different loose-
terminal feeding systems can be
incorporated, including feeding
bowls and feeding fracks, both of
which can be easily exchanged for
different terminal set-ups.

To see how the CrX-44HD
stands alone in fully-automatic

processing of large-gauge wires call
262.252 4545 now.

The first name in wire processing

ZARTOS

ENGINEERING COMPANY

Artos Engineering Company | 21605 Gateway Ct. | Brookfield, Wl 53045 USA
Phone 262.252 4545 | www.artosengineering.com | e-mail sales@artosnet.com
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¢ Rugged Construction
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Frederick William Knaack

1939 -

Frederick William Knaack,
Age 81, Superior, WI.

hope you enjoy reading my

obituary as I am writing it my-

self. I have had a good life, but
I hope everybody is very sad that I
am gone and will miss me forever. I
was born in Chicago, IL to Gustav and
Edna Knaack, and spent many won-
derful summers enjoying the Lake
Geneva area.The best thing I ever did
in my life was marry a beautiful wom-
an, Lenore Rockne, and she gave me 4
amazing boys. The best thing Lenore
ever did for herself was to divorce my

2020

sorry excuse for a husband.I am writ-
ing this so maybe one of you will read
it and try to best the husband and fa-
ther you can be because I screwed
it all up. I have been lucky enough
to spend many good years with my
adult children.

I was in the Navy for two years as
a photographer and loved every sec-
ond it. I have been a magician (even
live on the Art Linkletter show), a bar-
tender, a pizza joint owner, general
comedian, and a newspaper publish-
er.Are you a fan of wiring harnesses?
My father, Gustav, owned Able Cable
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Whatever you pull, tug or lug we'll get you
WIRED for maximum power.

100% pure copper conductor trailer cable, starter cable, primary wire,
jacketed duplex wire, bonded parallel wire and many more styles and sizes.
Custom orders for unigue needs. Built in the USA and built to last,
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and I learned to love everything

about wiring harnesses.This prompt-
ed me to start the Wiring Harness
Association and the Wiring Harness
News. 1 sold my portion of the Wir-
ing Harness News 20 years ago and
since that time, my dream has been
to publish a funny newspaper for all
of us that are getting old. We all just
need to keep laughing and be able to
make fun of our wrinkles and droop-
ing body parts. . I wanted to leave
a legacy for my grandchildren and
hopefully, they will continue with my
work. Obviously, if you are reading
this, I am dead - so maybe don’t try
and reach all your goals like I did as I
must have done everything I wanted
to do and then kicked the bucket-I
sure hope I didn’t die from Covid-19.
I wish I would have spent more time
on Lake Geneva, and way more time
in the Playboy Club.Why do all great
things come to an end?

I leave behind some amazing
people that I love more than they
will ever know: My sons, Deryl, of
Austin, TX, Kevin (Stacy) of Lake Ne-
bagamon, W1, and Curtis (Pamela) of
Lake Geneva, WI. My grandchildren,
Michael Knaack, Curtis Knaack, Ste-
ven Knaack, Christopher Knaack, and
Ryan Knaack. I also hit the lottery
with step-grandchildren, Trevor (Si-
erra) Guenard, Olivia (Jacob) Zoltak,
Wesley (Megan) Caple, Keenan Wil-
low, and a bonus, Brian “B” Tapani. I

have one step-great-grandchild, Ade-
line Guenard, nieces, Julie Knaack of
Rockford, IL, Marcia Knaack of New
Orleans, LA, Jenni (Tony) Benson of
Rochester, MN, and two great neph-
ews Caden and Brady Benson. In ad-
dition, I have two brothers, Richard
(Sherri), of MN/FL and Robert (Cin-
dy) of Woodstock, IL.To my brothers:
Well, I guess you won the bet and
I was the first to go. But good luck
trying to get me to pay up! I am also
survived by my former wife, Lenore
(Stephen) Pfaff of Port Hueneme, CA
and my cat, Tom-Tom, of Superior, WI.

Don’t worry about me because I
am now with my son, Galen “Rocky”,
my parents, Edna (Finer) and Gustav
Knaack, many aunts, uncles, cousins,
friends and my beloved “Spike”. I
have requested a private service in
Lake Geneva,WI, to be held at a later
date. In lieu of flowers, donations to
Lakeland Animal Shelter, 3615 WI-67,
Delavan, WI 53115, would be greatly
appreciated to honor all the won-
derful dogs and cats I have had. My
remains were well taken care of by
Downs Funeral Home, 1617 N 19th
St., Superior, WI. To Gwen and Sue
from The Dove Home Health Care:
Thank you for taking care of me and
putting up with all of my crap. Love
you both!

Until we all meet again-I'll keep a
rabbit in my hat for you.

) Techflex® is still launching solutions
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SEAL-CRIMP MACHINE SSC3
SEALING OF THREE-CORE CABLES

» Stripping, sealing and crimping of multi-core cables
* Wide range of potential applications
* Short set-up time and high flexibility

« Powerful touch interface for intuitive operating

» Integrated vacuum cleaner
« Optional quality equipment

» Useable with all common seal types

SAMEC
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Samec Macchine s.r.L

Via delle Prese, 45
360714 Santorso (V1) - Italy

Phone: +39 445576149
Fix: +39 445 501 755 Cutting-Stripping Machine TSA-25 Crimping Machine Megomat 800

E-Mail: service@samecmacchineit Automatic processing of cables with large Processing of wires with cross sections of
Web: wwwsamecmacchine.t diameters with batch collection options 0.20 - & mm* for individual applications
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PUTTING INSIGHTS INTO ACTION

Does Data Lie?

By Paul Hogendoorn

oes data lie, or does it

always reveal the truth?

It’s an interesting ques-
tion, at an extremely interesting time
in world history. Readers of this col-
umn are likely to recall my oft-shared
opinion that “context matters,” and
that the narrative is as important to
collect and consider as the empiri-
cal data. This has never been as im-
portant as it is now, with all the data
collected, analysed and shared about
COVID-19.

Data may be empirical and unbi-
ased in and of itself, but the collection
and analysis applied to it are not. For
this, we have to understand confirma-
tion bias - a human condition that
we all have to one degree or another.
People tend to filter out messages
they don’t agree with and hold firmly
to those they do, continually reinforc-
ing what it is they already believe.
Once an opinion or a bias has been
established, it is very hard to have an
outside influence change it.The filter-
ing process is often applied to data
analysis by selecting only specific
subsets of the data, and tailoring the

analysis to arrive at a desired conclu-
sion. Taken out of context, and with
a specific intent in mind, data can be
used to lead to a desired conclusion,
leveraging the implied credibility and
“truth” of data.

Regarding intent, people analyze
data with an inherent confirmation
bias built in. Even the “scientific
method” begins with a hypothesis - a
human assumption of what they sus-
pect is correct, from which a series of
tests is then designed to prove or dis-
prove that assumption. Scientists, by
and large, are extremely disciplined
in their approach, and remain open
to either possibility, genuinely driven
with the pure intention of new dis-
covery. The same is not true for any-
one trying to influence the opinion
of the masses on any topic - social,
political, or now most notably, CO-
VID-19. There is a steady stream of
headlines each day revealing new
“facts” and implied truths based on
data, but the data is seldom presented
in full and accurate context - because
it no longer needs to be;the headlines
and factoids are already feeding into a
firmly entrenched confirmation bias

Some may hold that to perform

true non-biased, empirical analysis,
the human influence needs to be re-
moved, and that perhaps this could
be done by employing artificial in-
telligence (AD) and machine learn-
ing (ML) technologies. The problem
here though, is that these technolo-
gies are already being used widely in
society for exactly the opposite rea-
son - to influence our behaviour by
first learning it, then finding ways to
influence it. Social media feeds Al sys-
tems that learn your behaviour, your
opinions and predict your inclina-
tions, then delivers you a steady diet
of small messages designed to influ-
ence your next purchasing decision,
or your next vote. Before the internet
and social media, these things hap-
pened broadly, through newspapers,
TV news and radio stations. Our con-
firmation bias was fed by our choice
of what paper we subscribed to, and
which news stations we watched or
listened to. Regulations and oversight
were in place to protect society. With
social media as the I/0 device into so
many of our lives, and the power of
Al and ML technologies as the pro-
cessing engine, empirical data can be
collected, analyzed, and reports engi-

Paul Hogendoorn

neered with even more power and
impact, and with the perception of
scientific neutrality - with less over-
sight, accountability, or protection for
society.

Data is useful for many things, and
data-driven decisions are valuable.
But context and intent are key. In
manufacturing companies, the pur-
chasing group uses data as empiri-
cal proof they have lowered costs of
tooling. Engineering however, uses
data to show that the new tooling
has a significantly lower meantime
between failure. The quality depart-

Continued on page 8

®

HAK<OD

ORVISIT US AT

American Hakko Products, Inc. = 28920 Avenue Williams, Valencia CA 91355 » www.HakkoUSA.com

FOR INQUIRY CALL:
1-800-88-HAKKO (42556)

THERMAL WIRE STRIPPER
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that provide better alignment accuracy.
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Cirris Has Solutions for
Your Unique Cable & Harness
Testing Challenges
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Cirris has addressed the evolving
needs of customers for over 35 years.
We provide off-the-shelf, semi-custom,
and fully-tailored solutions.

To Give You An Idea:

A leading aerospace developer
had a large investment in existing
interface cables. They wanted to
connect these cables to a Cirris
high-voltage test system and
analyze thousands of circuits.

The Cirris customs team designed
a mobile rack-mounted system

with an integrated Cirris tester and
interface panels to connect with the
existing cables.

This turn-key system saved the
company time and money while
improving their testing experience.

The test experts at Cirris can develop your unique testing g
solution while you focus on doing what you do best.

Tailored testing products by Cirris are helping cable manufacturers all over the world test faster
and smarter, Our team of experts have solutions for your specific circumstances including:

Interface Panels Test Boards Interface Cables

CALL THE TEST EXPERTS AT CIRRIS TO DISCUSS YOUR PROJECT: 801-973-4600. ( " EI ZIS
SEE MORE UNIQUE TESTING SOLUTIONS AT CUSTOMS.CIRRIS.COM.
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ment uses data to prove that scrap
rates have gone up and that warranty
costs will rise for an extended period
of time.All of them use data, but most
often, the purchasing department

wins the day because its data and
metrics are easiest to understand, re-
sulting in a strong confirmation bias
that needs to be overcome.The near-
term effect weighs heavier than the

~“HAEROSPACE

"/ WIRE & CABLE INC.

(UL) PLTC

PRODUCT HIGHLIGHTS

long-term cost. Purchasing gets the
nod because they achieve their im-
mediate-term goals while the effects
only show up in financial statements
indirectly sometime next year, or four
years from now. The other voices
have a long, hard uphill climb to in-
fluence the company to the eventual
proper decision later, costing the
company exponentially more than
they may have saved with the short-
term decision.

And so it is with COVID. Politi-
cians’ approval ratings are at an all
time high - whether right wing or
left wing, and the six-o’clock news

has not had this many regular, en-
gaged viewers tuning in daily in a
long while. It’s an uphill battle for
those with an opposing view.

Data doesn’t lie, but that doesn’t
mean data is always telling the truth.
For that, we have to be willing to
dig deeper, understand context, and
when necessary, examine intent.
Technologies may provide us with
ever-increasing amounts of data, and
increasingly powerful analysis tools,
but there are no shortcuts or opt-
outs. It’s still up to us personally to
really understand what the data is

telling us.

1 Passes (UL 1581 and FT 4 flame tests

2 Resistant to sunlight and approved for
class 1 and division 2 hazardous locations

2021 WHMA 28th ANNUAL

3  EURoHS and Reach Compliant

4 MNEC Substitute for class 2 (CL2P), class 3
(CL3P) and CMP plenum applications
FEBRUARY 16-18 | The Westin La Paloma Resort & Spa | Tucson, AZ

w

G 0 DESI

14 AWG (UL

A HUMBER OF CONDUCTORS / PAIRS / TRIADS
A CONDUCTOR MATERIAL AND SIZE

M SPECIAL COLOR CODES

M SHIELDANG f FOLDING TECHMIQUES

M1 JACKET AND INSULATION MATERIAL

MABE I3 TYRECLAP TYPE PLTI

RoHS

For more information or to register for the conference
visit www.annualconference.whma.org

PHONE: 1800-395-0200 FAX: 1718-338-2522 EMAIL SALESSAEROIPACEWIRE.COM

CableEye® HVX Systems

The Smarter HIPOT Tester!
See What It Can Do for You...

» Test continuity and HiPot in sequence. Check
shorts, opens, miswires, components, leakage
current and insulation resistance in one step - fully
automated.

Harness bise.24
Requires test ixtura bigg |
| This batch test s automated, 1|

star then follow an-screesn
work instructions.,

Display image-rich work instructions to reduce
operator errors.

-

Adjust ramp time and trip current to compensate
for capacitive loads.

* Measure leakage (0.1pA), Zener diode
breakdown voltage, 4-wire (1m(l), twist pairing.

= View, record, and create reports of your tests for
each connection inc. test voltage, leakage current,
insulation resistance.

------ .. PASS * Program automatic test procedures with Macros

or JavaScript. LabVIEW and C ++ / .NET API
interface available.

-

Control external devices with unlimited relay outputs.
+ Design First Article cables and modify others.

» Block unauthorized access.

« Amazing graphics & reports.

« External terminals for single-channel electrical

Sample Customizable Screen Report ¥ N
safety tests of chassis, transformers, panels, etc.

AEEE FYeetiE Be [

0] e
D54 TDREt Pat— DC AT ST T AL T z:fr:gte voltage activation control for operator
i B B2 Value Aesults Current Yoltagel solation Cument Voltagel solation :
1 28 2 [axti6ma S S[cips TUsSv D16 P1s0mapssv M + Up to 2100Vdc/1200Vac. Expandable to 1024 Test
2 30 30 4% 12 m H_'FH <Tps 1499V |16 173 maAyI96 W EH Points
| EE 32| &% bamn |E= B |ciph [1499V > 16 [0.189mAl396Y [5M :
4] 34 M| 4 125m0 B aoips emav |16 [0204malasey [5M » Operating software included. READY TO USE!
5 36 36 A 243 m) Fi_E:l <Tps 1439V |>106 204 m&dT36Y 5 M
6 8 38 | 4w S00mey  |== BS|ciph [1499V |>1G  [0.200mAlSS5V |5M 1 Yr Renewable Warranty
Free Tech Support!
camiresearch.com/hipot | Pemo Qg8 Ba.CableEve®
Systems 3 -CaARDICEYyEC
Available! ® CAMI Research Inc.

Automation-Ready: Scan Barcodes, Control External Devices, Display Work Instructions

| BoIAdeS Jawolsna queadng sieinduwos uesasss Yonol R Jale| JO # UIph yusm aignedwos weisAs peseg-Od

Continuity * Resistance * 4 Wire * Capacitance » HiPot * Components +1 978-266-2655 | sales@camiresearch.com



http://www.annualconference.whma.org
http://www.camiresearch.com/hipot
http://www.aerospacewire.com
http://annualconference.whma.org
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MODULAR

AND FLEXIBLE
FOR CHALLENGING
CONDUCTORS

KAPPA 330
Cut and Strip

Available as Single Head or

Dual Head, the Kappa 330 is
extremely flexible and offers various
special knives for simultaneous cut-
ting and stripping. Up to three processing
steps can be carried out in one pass. The
optional slitting unit, the inner conductor
separation unit and the ribbon cable processing
are perfect for customers who want to process a
very wide range of challenging cables.

komax

komaxgroup.com

to the live experience



http://www.komaxwire.com

10 NOVEMBER/DECEMBER 2020 Wiring Harness News

INDUSTRIAL INFO-TAINMENT

M& A101: Lessons learned from decades of deals

Why Culture Matters

*ﬁ

nave you Enyere
(+ 4

Your Metri-Pack connector

Qur ES10 CAP

Use your connector with our ES10 CAP
to create a SEALED MINI FUSE HOLDER.

For harsh environments and engine
compartment conditions ¢ IMDS certified

Call (440) 871-0800 « Email sales@whiteproducts.com
www. whiteproducts.com

W H |

TE

APPLICATORS / CRIMPING PRESSES / TOOLING

Mini

Left to Right

Mini (2 Post) Air
Left to Right

Heavy Duty Slide
Quick Change Tool Pack

2.2 Ton

By Loren Smith

any years ago, as
a new owner of
a small (under $1

million revenue) wire harness

company, I found myself sitting
with about a dozen other wire
harness manufacturers in the
conference room of a major
construction equipment com-
pany. We had been invited to
attend a presentation by the
connector and terminal suppli-
er that had just been chosen by
the construction equipment
manufacturer as its preferred
provider of future designs.
One of the other harness
firms, let’s call it Big Guy Har-
ness (BGH), had several in-
dividuals in attendance who
over the course of the presen-
tation conducted themselves
rudely and arrogantly. I later

learned those fellows were
the top management of BGH,
a company many times larger
than all the other wire harness
suppliers to the construction
equipment industry combined.

My company, Monona Wire
Corporation, was doing only a
minuscule amount of business
with most of BGH’s customers.
But as construction equipment
manufacturers reduced their
supplier base to a more man-
ageable level (no one needed
14 harness suppliers), they did
so by more diligently measur-
ing performance. BGH, remain-
ing aloof because of its years of
supreme dominance, started to
fall short of rising performance
standards and began losing
customers and encountering
financial problems. Meanwhile,
my company was fortunate to
achieve performance
that enabled us to gain market

levels

-

Med. Duty Air

End Feed

Quick Change Tool Pack

1 Applicator Base, Many Terminals

Run mylar strip, plastic carrier, double
or single carrier - all in the same base!

Quick Change Tool Packs
Change Over in 5 Minutes or Less!
Reduced Cost and Down Time!

ODYSSEY CRIMPING PRESSES

=1 &=

4 Ton

Med. Duty Slide
Quick Change Tool Pack

Loren Smith CEO
Blue Valley Capital

share, some of it at the expense
of BGH--once 1000 times our
size.

With my front row seat as
an observer of BGH’s decline,
I received a lesson in what not
to do.While failure, or success,
is rarely a result of a single fac-
tor, you can often point to a
root cause.

At the root of the
fall of BGH was its
dismissive, inflexible
culture.

The lofty attitude
I had witnessed in
the conference room
permeated the com-
pany’s key personnel,
which manifested in
performance
opening the
for competitors that

issues,
door

were providing cus-
tomers with more
responsive perfor-
mance. As BGH lost
market share while
still failing to address
their culture issues,
its financial perfor-
mance spun out of
control. Before long,
despite its history of
market leadership
and revenue that had
dwarfed its competi-
tion, BGH ceased to
exist.

Over the decades
since, I have had the
opportunity to ob-
serve the strengths

For details visit our website, or contact a sales representative.

See More @ WWW.ODYSSEYTOOL.COM

Phone:(586)-468-6696
Fax:(586)-468-8422

and weaknesses of
many wire harness
companies--with
the clear relationship
between success and
culture always appar-
ent. And a company’s
culture always starts
at the top.

Lorven Smith can
be reached at Ims@
blvcapital.com or
www.bluevalleycapi-
tal.com.


https://wiringharnessnews.com/article/m-a-101-lessons-learned-from-decades-of-deals-nov-dec-2020/
https://wiringharnessnews.com/article/m-a-101-lessons-learned-from-decades-of-deals-nov-dec-2020/
http://blvcapital.com
http://www.bluevalleycapital.com
http://www.bluevalleycapital.com
http://www.whiteproducts.com
http://www.odysseytool.com
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Wire Crimp
Pull Testing

Whether pulling to a break, pulling
to a force, or holding at a force, rely
on Mark-10 pull testers to satisfy
your UL, ISO, ASTM, SAE, MIL,
and other testing requirements up
to 1,500 IbF / 6.7 kN of force.

Select from manually operated,
motorized, or handheld solutions -
all engineered, manufactured, and
supported in the USA.

Visit www.mark-10.com for videos,
complete specifications, and pricing.

MIAIRIK]-]1]O}

www.mark-10.com = 888-MARK-TEN



http://www.mark-10.com/instruments/menu-wiretesters.html
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Plan on Building Harnesses
for Aerospace & Defense?

There's a reason every branch of the
US Military and every one of their
Tier 1 suppliers use DIT-MCO wiring
analyzers. From cables, harnesses
and relay racks, to panels, black
boxes and LRU’s, DIT-MCO has been
the #1 tester of choice for over 60
years. You might use other wiring
analyzers for commercial customers,
but you'll want DIT-MCO for your
defense customers.

More than just selling you a tester,
DIT-MCO strives to assure you

produce guality wiring products
more efficiently with us as your

complete partner.

Call or e-mail DIT-MCO today = DIT-MCO
to discuss your next wiring test = ) Intermnational

application with one of our N~ S———
experienced test experts. 800-821-3487 « 816-444-9700



http://www.ditmco.com/
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M cx , I n c | Continued from page 1

The electrical test equipment
market continues to be a solid
source of revenue for them as
well. Government and military
orders are becoming a bigger
part of MCX Inc’s business,
and the company just received
their AS9100 certification to
help them penetrate further
into that realm. Current mili-
tary work includes harnesses
in support of drones and per-
sonal safety equipment. The
company also does a lot of
work in the commercial arena.

While on the subject of CO-
VID, Pam mentioned the pan-
demic has had a major effect
on small fans for elec-

for MCX, Inc. takes over. “We
try to work with them to figure
out solutions and think out-
side-the-box so they can meet
the needs of their end users.”

Another thing that makes
MCX, Inc. an invaluable asset
to their customer base is their
dedicated quick-turn line. “We
will never tell a customer we
don’t have any labor available.
We will find a way to make it
happen. Often times you get
a new customer because they
have a problem, and problems
can’t wait standard lead times,”
Pam asserted.

tronics coming from
the hard-hit Malaysia
and Singapore markets.
“They are quoting 25-
week lead times right
now, and that has put
some of our customers
behind the eight ball
she explained. “So,
we've spent a lot of
energy working with
them to design in re-
placement fans that are
readily available until
the pipeline is refilled.”

When
about what makes
MCX an unmistakable
supplier to their cus-

queried

tomers, Pam related an
interesting story that
helped formulate their
business  philosophy.
“Years ago, a customer
told us to never answer
but
instead answer, ‘how
much.” MCX, Inc. had
no-quoted an assem-
bly the customer had
submitted. “They said,
‘If T offered you a mil-
lion dollars, could you

a question ‘no,

do it?’ I said, ‘Sure’ and
they said, ‘Then how
much will it cost be-
tween zero and a mil-
lion dollars?’”

That
changed their whole

experience

way of thinking, and
became the main busi-
ness philosophy at
MCX, Inc. “The cus-
tomer has a need, and
not meeting that need
does neither one of us
any good. So, the ques-
tion becomes,
can I meet the need in

how

the most cost effective
manner” She conceded
that often times, the
customer’s need may
not justify the cost of
building to the current
print.That is where the
spirit of DFM, baked
into the original mold

WIRE & CABLE CORPORATION

A CUSTOM CABLE MANUFACTURER FOR OVER 40 YEARS

-G

1 w‘ﬁ -

Quality and Certifications
As mentioned earlier, MCX,
Inc. is certified to AS9100, and
manufacturers to IPC/WHMA
A-620. They have certified
A-620 trainers, and all of their
25 employees are certified
specialists. “We’ve developed
an extensive internal training
program. We are in a lumber
town and we can’t really hire
anybody with experience,”Pam
cited.“Our program allows em-
ployees to go from unskilled
labor to what we call Accom-
plished Assembler in about 18

Continued on page 14

Custom Cable Solutions

We Design, Manufacture and Deliver Solutions for a wide
variety of Specialized Wire and Cable Applications. We also

provide customers with a broad range of UL and CSA approvals,

Innovative Fixture Solutions for
Your Critical Testing Issues

- Continuity Test Fixtures
- Slave Cables for Functional Testing
+ “Burn-in"Test Fixtures

- Terminal Seating Testing

- Component Presence Detection
- Color Detection

- Wire Routing Products

\ | 4 - Reduce CycleTime
- Reduce Maintenance Time
: Reduce Operator Fatigue

- Improve Quality

Your Wiring Harness Solution Provider

ELECTRICAL CONTINUITY & COMPONENTS
Ph. 61424099104 Fax. 614240949115
www.eccco.com

1] g

Solar & Wind

Elevator & Lift

Crane & Hoist

Mining

Specialty Military
Electrical & Electronics
Industrial Automation
specialty Oil & Gas

Specialty Communications

WWW.jamesmonroewire.com

info@jamesmonroewire.com
978-368-0131 / 800-316-8877

RoHS and CE compliant products, Exceptional Manufacturing
Capabilities at Competitive Prices with On-Time Deliveries and
Minimum Order Quantities of 1,000ft.


http://www.eccco.com
http://www.jamesmonroewire.com
http://much.xn--evgi
http://inc.xn--s-ihn
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AND Increase Production

HCAP-02 >
Split-Cycle Hand Crimp Pres
Fatented Design Made in U5 A,

AMifing

* Make your hand tools semi-automatic.

* 30 second tool change-overs.

" Secures terminal in tool before crimping.

ETE

Use your tools by hand or in-press
with modification.

:_ig?’ Two (2) FREE tool modifications with purchase.
Your best source for:
Cable and Wire Pull Testers
Pneumatic Cable Cutters
Center Strip Equipment
Cable & Wire Stripers
Wire Twisters
Wire Coilers

LTL’s PT Series
Cable & Wire
Pull Testers

PT-1000
PT-500
PT-200

Call or visit our website for more information.
www.LTLTooling.com

LeTroLaq Tooling & Assembly

185 East Walnut Street | Sturgeon Bay, WI 54235

Phone: 920.858.0806 | Fax: 920.743.3811
www.LTLTooling.com | e-mail: claude@Itltooling.com
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months” It’s a combination of
IPC and hands-on training and
is documented throughout the
system. At any time, they can
see what jobs a particular em-
ployee is qualified to perform.
“If you give me someone who
has a work ethic,we can do the
rest,” she informed. “At the end
of 18 months, they are earning
a living wage for our commu-
nity, and that’s why turnover is
really low.”

Pam elaborated on the im-
portance of employment lon-
gevity at the company. Her key
managers have all been with
the company over a decade,

and her trainers and quality

people are all working on 5
plus years.“It’s super critical to
us,” she emphasized, “our turn-
over is low and that helps us
be more cost effective, and we
know exactly what we can do.”
In addition to these quality
standards, Pam is also leading
the company in a cyber secu-
rity certification called CMMC.
“It’s going to be a requirement
for all government contractors
and subcontractors. It’s cut-
ting edge right now, they won’t
even have the certifiers until
the first quarter of 2021, but
we are jumping on the train
because we see the benefit of
doing the work,” she detailed.

Marketing
MCX, Inc. has always had
direct and commissioned

sales staff. From the beginning,
the main marketing strategy
at MCX, Inc. is to become a
stronger supplier so they can
increase their footprint within
existing customers. It’s served
them well, and is the big rea-
son they sought the AS9100
certification.

In addition to building a
lean operation with an expert
staff, MCX, Inc has invested
in automation to make them
competitive with overseas pro-

Continued on page 16
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products in:

- Single wall

+ Dual wall

. High temperature
- Diesel-resistant

with one of our experts.

QPL SAE AS23053 - Qualified Solutions

Shawcor now offers DSG-Canusa brand, QPL SAE-qualified heat shrink

We stand at the ready to service any of your heat shrink needs and welcome
the toughest applications whether its Military, Aerospace, Automaotive, Electrical
Utility, Communications, or Electronics. Visit

) SHAWCOR

to connect



http://www.dsgcanusa.com
http://www.ltltooling.com

INDUSTRIAL INFO-TAINMENT Wiring Harness News NOVEMBER/DECEMBER 2020 15

Our Product Line
s Our Spokesperson

ETCO Now Manufactures PANCON Terminals

ETCO.COM

50 9001:2015

ATF 16945:2016 MADE IN THE LISA

ETCO has begun manufacturing Pancon's electric terminal product line utilizing dies purchased from Pancon, which had
phased out production in its two manufacturing facilities in Massachusetts and California. ETCO can now serve the production
needs of former Pancon customers and help minimize any disruption to manufacturing facilities.

Pancon’s products are largely complimentary to ETCO’s 1800 standard products but there are some differences in the end

product depending on the product line. In addition, ETCO's ability to engineer custom products means that we can meet
almost any product need.

Interested parties should contact Sean Dunn, Vice President of Marketing at 1.941.756.8426 or sdunn@ETCO.com.

£ ETCO



http://www.etco.com
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SCHIFFER CORPORATION

WE PAY TOP $$% FOR YOUR
AUTOSPLICE SAS /2
SPLICE MACHINE
IN ANY CONDITION

EVERY TYPE/SIZE SPLICEBAND
IS AVAILABLE AND READY
TO SHIP TODAY !

2MM, AMM, 6MM

Over 2,000 Rolls of Spliceband in Stock

Endless Supply of Spare Parts & Consumables

s for SAS Machines in Stock

PLEASE CALL OR EMAIL ONE OF
OUR KNOWLEDGEAELE
CUSTOMER CARE MEMBERS

INDUSTRIAL INFO-TAINMENT
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ducers. With this solid infrastructure
in place, the partner company sug-
gested boosting marketing efforts a
couple years back.Along with a new
website utilizing cutting-edge SEO,
the company began to branch into
a somewhat aggressive trade show
marketing campaign. “We’ve done
the Medical Design & Manufacturing
show in Anaheim and a smaller show
here in Oregon called NEDME,” Pam
listed. They have also done the De-
sign-2-Part show for contract manu-
facturers in San Jose. “We were also
registered for the AeroDef Show in
Dallas last March, but that was can-
celled”

With trade shows off the table
for the time being, the company has
looked for new ways to fill the lead
funnel including email marketing.
They have also worked with the Small

R

Business Administration through
Southern Oregon University to get a
list of leads for military and govern-
ment opportunities. “Unfortunately,
they didn’t have email addresses,
so we’ve gone old-school and we’re
doing post cards,” Pam explained. “I
think it’s too fresh to determine the
overall effectiveness, and it’s some-
thing we will likely do multiple times,
but compared to the price of a trade
show, it’s pretty cost effective.”

One of the most striking things
about the conversation is how Pam
and her father were well ahead of the
power curve as far as facility and or-
ganizational planning. MCX, Inc. has
made great decisions to meet both
internal and external challenges, and
they are definitely well-poised for
growth.

g

Setting up an automated wire processing station at MCX.

With Muiti/Cable YOU get to choose
high quality, speciality cable, and
receive exceptional service, and fast

turnaround at competitive pricing!

THE ADVANTAGE OF CHOICE

With off-the-shelf cable products you don't get
the chance to decide on many critical features of
the finished product such as: design, materials,
tolerances, and manufacturing techniques.

FOR EXCELLENT SERVICE

GINA@SCHIFFERCORFORATION.COM
AUTOSPLICE@SCHIFFERCORPORATION.COM

Custom designed and manufactured cables:

* Special Constructions # Instrumentation « Control » Tray
* Thermocouple * High Temperature » Audio & Sound

* Shielded » Direct Burial » Underwater

37 Horizon Dr. Bristol, CT 06010
= Tel: 860.589.9035
@“'t'/ Eﬁ!}!ﬁ Fax: 860.589.7520
www.MultiCable.com
info@multicable.com

269-465-3400

WWW.SCHIFFERCOQRFPORATION.COM



http://www.multicable.com
http://www.schiffercorporation.com
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" World’s lowest-price
/ laser wire marker

~ ECONOLASE.

AFFORDABLE. PORTABLE.
' Call for details.

Yes to the ultimate laser wire marker, Tri-Star'’s M-100L FG-TT,
most advanced, cost-effective marker on the planet.

Maintenance free YES

Proven industrial grade system YES

Diode pumped solid state UV laser YES
Proof against dust and vibration YES
Unlimited software-linked font choices YES
Superfast 150 high-speed option YES
Made in USA YES

With nothing to slow down production and everything to
speed it up, the M-100L FG-TT is the fast, low-cost high
performer. Now the world’s favorite laser wire marker.

M-100L FG-TT

The ultimate laser wire marker

kTri-Star Technologies

Contact us at: www.tri-star-technologies.com
5 2020 TrvSeir Tochewlagies alex kerner@tri-star-technologies.com » 310-567-9243



http://www.tri-star-technologies.com
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AppliteK

TECHNILDGIES CORPORATICN

MADE IN THE USA

Crimping Applicators

Applitek and all of it's employees are proud of the fact that we are one of the oldest
independent applicator manufacturers in the United States. Our Company was founded
on designing and manufacturing quality products using our in-house capabilities. To this
day the tradition continues and we are prouder than ever to say “Still made in the USA"

Mini style applicators with mechanical feed
mechanisms are supplied in a variety of
feed configurations. Adaptable to most
crimping presses.

Model 1700 Model 2000

Pneumatic feed mini-style .

applicators can - a
accommodate terminals
with center to center I

distances up to 2 inches.

Model 1500 Model 2100

DSA applicators are designed for large
terminals manufactured from heavy gage
material with center to center distances up
to 3 inches and widths to 3.5 inches. Available
in left to right, right to left and rear feed
configurations.

DSA Series

Applitek has a solution for all your termination requirements. That’'s why many major
wire harnessing companies and Original Equipment Manufacturers use and specify
Applitek applicators. Our base applicator frame designs have proven themselves over
the years with their reliability and have been able to accommodate over 3000 different
types of terminals.

Give us a call at (401) 467-0007. Our business is applicators, not terminals, not wire,
not connectors, etc., etc. It's our only business.

Visit our web site: www.applitek-usa.com
Applitek Technologies Corporation, 174 Georgia Avenue, Providence, Rl 02905 Tel: 401-467-0007 Fax: 401-467-5525



http://www.applitek-usa.com
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QPL SAE AS23053 — DSG-Canusa
Qualified Heat Shrink Solutions

By Peter Schwab
Shawcor

ver the past 10 years,The

Heat Shrinkable Tub-

ing & ID Markers group
within the SAE AES-D Wire and Cable
Committee has worked to define and
formalize the standard for heat shrink
tubing in the military and aerospace
sector. The newest standard, SAE
AS23053, replaced the old US military
standard, AMS-DTL-23053 in October
2016. As part of the new version of
the specification, a QPL (Qualified
Product Listing) would be imple-
mented and maintained by NAVAIR
(Naval Air Systems Command), a sys-
tem command group operated by the
US Navy in Patuxent River, Maryland.
The QPL itself is a tool used by sup-
pliers and sub-suppliers of products
for the US government to expedite
product identification and accep-
tance; basically, if you make products
that meet the spec,and you can prove
that you meet the spec through prod-
uct testing (internal and external)
and on-site audits, your products can
be listed in NAVAIR’s QPL. This at-
tention to (and rigid interpretation
of) the standard conveys a formal
sense of conformance to our custom-
ers - any products listed on the QPL
are certified to the standard by none
other than the US Government them-
selves. Through strict traceability and
auditing of the material, this is the
true gold standard of heat shrink for
products that will eventually end up
on US and allied military platforms -
fighter jets, ships, munitions, land ve-
hicles and more.

As one of the leading manufac-
turers of heat shrink products and
shrink equipment, Shawcor have al-
ways considered the strategic impor-
tant markets, Aerospace, Military, and
Mass Transit, as an important avenue

to be involved in the new standard
and QPL. Our inclusion on the Quali-
fied Products List represents years of
product testing and inspections at
our facilities, assuring our customers
of complete conformance to the pro-
cesses and requirements of both SAE
and the US Military. With the latest
September 2020 update to NAVAIR’s
QPL, Shawcor is launching the fol-
lowing DSG-Canusa branded, QPL-
approved products:

* Single wall - DERAY®-I and
CNP 200 is used for identification,
bundling and abrasion resistance

e Dual wall - CPA
300 and FCFW is used primarily for
battery and ground terminals, envi-
ronmental sealing in military ground
vehicles and exterior low voltage wir-
ing applications

* High temperature heat shrink
tubing - DERAY®-KY175, DERAY®-
KYF190 and DERAY®-VT220 TW are
used near engine exhaust, transmis-
sions, high temperature areas in rock-
ets, missiles and turbine engines

* Diesel-resistant heat shrink
tubing - DERAY®-V 25 is used for
brake line covering, resists rock hits
and in areas that need resistance to
automotive fluids (diesel, gasoline,
motor oil, aero fuels and lubricants)

We have qualified products from
both our North American manufac-
turing site (Toronto, Canada), as well
as our European manufacturing site
(Rheinbach, Germany), serving both
locations for distribution from our
centrally located warehouse in Cin-
cinnati, OH. We stand at the ready
to service any of your heat shrink
needs and welcome the toughest ap-
plications whether its Military, Aero-
space, Automotive, Electrical Utility,
Communications, or Electronics. Visit
www.dsgcanusa.com to connect
with one of our experts.

demandiag. requ

for t(:xtilc‘ﬁg‘dmr wire shicl
Our capacity of 1 to 1,000

harnesses and our extensive

knowledge of specialty braiding and

installation requirements.

shielding allows us to manufacture to your
specifications, or custom design to meet your

For the best, call the best. Call Hamilton Products.

HAMILTON PRODUCTS, INC.

PO.Box 1100 » 43A Rte 12 South » Sherburne, New York 13460
Phone: (607) 674-2030 ¢ FAX (607) 674-9367

E-Mail: a_critton@iwgbwd.com or s_malloy@iwgbwd.com
Home Page: http://www.hamprods.com

And the Specialist for:

Achievement in Supply
Chain Management

goes o...
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By Melissa Femia

evon Gonteski is the fea-
ture engineer in this edi-
tion of The Power Women

series. Originally from the East Coast,
Devon attended elementary and
middle school in New Jersey, subse-
quently high school in Colorado as
her father’s job transferred the family
there. Her mother worked after her
younger sister was born while her fa-

Wire & Cable
Management
Solutions

‘Expandable Sleeving
¢ Ben-Har™

9 =
& ol

» Mil-5Spec Lacing Tape

ther had a career in communications.
Devon’s dad often brought home
equipment and technology from the
workplace, sometimes setting up and
testing video chat equipment or oth-
er new products. At one point, she
recalls, he acquired and modified an
old projector and ended up creating
a theatre room with it. Interested in
science and knowledge from a young
age, she could often be found avidly
watching the Discovery Channel.
Despite early science-related in-

i Fibe s Sleeving

P Enclose® Wrappable Sleeving

terests and introductory technical
exposure, Devon was interested in
liberal arts in high school. Enroll-
ing and completing the Internation-
al Baccalaureate program, she took
the standard level science and math
courses while choosing to enroll in
the higher-level English classes. Fol-
lowing the liberal arts path to univer-
sity, she decided to pursue a degree
in Philosophy in college. Preferring
to live in the East, Devon chose to
attend The Catholic University of
America located in Washington, D.C.
Within her Freshman year, however,
she grew dissatisfied with her aca-
demic path; she did not enjoy the
Philosophy program as much as she
had hoped and decided she wanted
to move toward a more STEM-related
field. She considered Electrical Engi-
neering but opted on a path towards
a bachelor’s in Physics instead.
Moving along the Physics track,
Devon found herself often one of
two or three women in the major-
ity of her physics courses during
college. With at most only around a
dozen students in the entire under-
graduate program, she recalls being
frustrated at the lack of study part-
ners and groups. While perhaps un-
intentional, Devon felt that she had
something to prove as one of the
only women in the technical pro-
gram. Luckily, upon forming a friend-
ship with another female student,
they were able to collaborate with
each other to teach each other the

Melissa Femia

material. Devon actually attributes a
lot of her college success to having
had a female friend with whom she
could do coursework.

Amidst her collegiate years, Devon
worked as an intern at the universi-
ty’s School of Engineering and the Vit-
reous State Laboratory. Post college,
Devon submitted many resumes and
had workforce interviews, ultimately
choosing an employer that she met
via a networking opportunity. As she
recollects, her first interview for an
internship with the company Lectro-
mec, she was not offered the position,
but nine months later and around the
time that Devon completed her de-
gree, she returned for an interview as
a full-time junior engineer.

Lectromec is a small business spe-

SPRING MILLS MANUFACTURING, INC.

Save S’s

Wrap A Spot Tape
Automatically

Gettig Taping Equipment
measures and cuts from
a roll, a piece of plain

or preprinted pressure
sensitive tape and wraps
it around an object in
about One Second.

Object Diameter:
1/16” to 1-1/2"

Tape Widths:
1/2" to 2”

104 East Streamside Place = PO Box 85 = Spring Mills, PA 16875-0085
P: (814)422-8892 » F; (814)422-8011 = info@SpringMillsMfg.com

www.SpringMillsMfg.com
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Devon Gonteski

cializing in wire and cable testing.
Devon’s first-day training began with
her creating wire bundles—cutting
cable into pieces to be used for test-
ing. She remembers that a client was
visiting the facility that day, and the
client asked her how long she was in
her position. Of course, she answered
that this was her first day, assuming
the customer asked because she was
fumbling with the wires clumsily. At
that point, she figured she had some
efficiency gains to make! Outside of
creating test batches, Devon spent
her early time familiarizing herself
with test standards and various as-
pects of the lab environment. After
gaining comfort in those areas, she
was able to complete tests herself.
After a couple of years, Devon is now
a mentor figure to new employees

*%% FOR SALE **%*

5- AMP ‘K’ Presses, P/N 565435-5; 1-471273

1 - AMP CLS-IV+ Leadmaker

Model SATC-20, 2007
3 - KENCO Presses, 3k-7-150; 5k-7-150

1 - KODERA C377 Wire Stripper
1 - KODERA C373 Cut & Strip Machine

1 - ONDAL Linear TaperS, 2016

1 - PANDUIT PCP-10 (CPD-24-156F)

6-Tooling Shuttles

1 - SCHLEUNIGER CP1250 CoilerPans

1 - TIE BOY Tyer, Model A206

1 - WDT Model GST-32/N Prefeed

Commission

2 - ARTOS MTXS5 Multi-Task Wire Processors

1 - ARTOS CS338 Cut & Strip Machine, 2014

1 - AUTOSPLICE SAS/2-40 Splicing/Crimping Machine

2 - CARPENTER Model 39 Cut & Strip Machines

1 - CARPENTER 14B Magnet Wire Stripper

2 - COBRA 450 32-Carrier, 24-Carrier Braiders

1 - ERASER WT20 Wire Twister, P/N AR4220

1 - ERASER Triple Element Benchtop Glo-Ring Infrared Heat Tool, P/N AH2711
1 - HANKE 963 Crimp Press, 2011 (ARTOS Crimpmatic 963)

2 - HELLERMANN-TYTON TT230SM, TT330SM Thermal Transfer Printers
1 - JUNQUAN 2T Semi-Automatic Terminal Crimping Machine,

1 - KODERA C551 Cut/Strip/Crimp Machine

1 - KOMAX BT752 Bench Top Crimper, 2014

1 - KOMAX Gamma 333PC Crimping Machine w/MECHTRIX Prefeed

1 - KOMAX Gamma 333LCD Crimping Machine

2 - KOMAX Gamma 263 Crimp to Crimp Machines, 2014

4 - KOMAX Kappa 325, 310, 225 Cut & Strip Machines

1 - LASELEC Sylade 7d Laser Wire Marker & Stripper

1 - LOEPFE Thermal Transfer Printer, Model TTP4000 (Schleuniger TTP4000)
1 - MARKEM IMAJE 9040 Ink Jet Printer, 2009

1 - PANDUIT CP-881 Semi-Auto Ferrule Inserter w/Tool Kit

1 - RAMATECH Prefeed, Model ABW 800/300, 2005
1 - SCHLEUNIGER CC36SP CrimpCenter, 2019
1 - SCHLEUNIGER CC60 CrimpCenter w/TS60 Shuttle Rack,

2 - SCHLEUNIGER CC4000, CC500 CableCoilers
1 - SCHLEUNIGER CP1500 Heavy Duty Coiler

1 - SCHLEUNIGER CS5400 CoaxStripper

1 - SCHLEUNIGER HS4500 Hot Stamper, 2019

1 - SCHLEUNIGER JS8400 JacketStripper

2 - SCHLEUNIGER PF2000, PF1000 Prefeeds (PF1000 is refurbished)
2 - SCHLEUNIGER US2015 Wire Strippers

1 - SCHLEUNIGER Capris 50-300 Laser Wire Marker, 2005

3 - T&B Crimpers, Models 25000, 13500, 12050

1 - TE High Voltage Hydraulic Crimping Machine, P/N 528008-4, 2014

1 - TRI-STAR TECHNOLOGIES Laser Marker, Model M-100L/FG-TT
2 - WARDWELL 16-C, 24-C Harness Braiders, like new

28 - SCHLEUNIGER, MECAL, KM USA Applicators

Contact: Martin Kenner
COMMISSION BROKERS, Inc.

and went from being the trainee to
acting as a trainer. She loves the role
and finds it very satisfying to mas-
ter concepts, then teach others and
watch them thrive.

When Devon started her job with
Lectromec, she was the solo female
technician in the lab. Since then, the
company has grown to include sev-
eral more. As the company utilizes
unique testing equipment, there are
limited suppliers. As a result, Lectro-
mec often builds the specialized test
fixtures in-house both for their own
use and for other companies. Wheth-
er creating test bundles or manufac-
turing the equipment, she loves her
position and the work environment,
feeling very supported by all of the
surrounding individuals.

Devon’s advice to others is to stay
positive and recognize that any goal
is achievable if you invest the time
and energy. Regardless of what any-
one says negatively, have confidence
and self-value. Try to live in the mo-
ment.

Thank you, Devon, for your contri-
bution to The Power Women series.

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

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
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e

ck to Basics

Contact Selection: How to Find the
Right Contacts for Your Connector

ust as selecting the right elec-

trical connector is a crucial

step in designing a reliable
system, so is choosing the correct
contacts to use with that connector.
The right choice of contacts, howev-
er, might not always be clear because
electrical contacts come in a variety
of sizes, contact types, layouts, plat-
ings, and termination types — all of
which are related to specific applica-
tion requirements.

What are Electrical Connector
Contacts?

Electrical connector contacts are
the pins or sockets that form the
electrically conductive portion of
a connector. When two connectors
are correctly mated, electricity can
flow through the contacts. Because
we depend on the contacts for reli-
ably transmitting signals and power,
making an informed decision when
choosing them cannot be overem-
phasized.

The starting point for selecting
connector contacts is the electrical
specifications for the application.The

application’s defined electrical volt-
age and current requirements will
help determine not only what con-
nectors are available to choose from,
but which contacts are most appro-
priate for use.The contacts are a criti-
cal part of having a connector that
can perform within the rated voltage
and current specifications.

Additionally, it is essential to verify
that the connector can handle the
power requirements related to the
connectors, especially in connection
to heat generation. Consider this: as
electrical current goes through the
connector, heat is generated in the
contacts, and the more contacts there
are, the more heat will be generated.
The connector itself must be able to
handle the heat generated in the con-
tacts.

Contact Layout and Sizes

Many applications require a spe-
cific connector layout or number of
wires. Part of meeting the electrical
requirements of an application in-
volves verifying that the correct num-

Continued on page 25
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Contact Selection: How to Find the
Right Contacts for Your Connector

Continued from page 23

ber of contacts based on that layout
and number of wires are being used.
Each connector layout is designed for
specific contact sizes, so selecting a
connector layout compatible with
your needs will narrow down which
contact sizes you have to choose
from (and simplifies the selection
process).

Contact Type

The three main contact type cat-
egories include: stamped, formed,
and machined. Stamped and formed
contacts are often grouped because
they are similar. They are well suited
to high volume production because
of how easy they are to manufacture
(i.e., feeding strips of thin metal into
an automated crimping machine).

Machined contacts are preferred
for low volume orders because they
require more effort to fabricate. How-
ever, they may be necessary for pow-
er applications that require heavy-
duty usage.

Contact Plating

Another key consideration when
selecting contacts for an electrical
connector is the plating: contact
plating affects both the conductivity
and the durability of the connection.
Gold plating offers excellent conduc-
tivity, and its high lubricity means it
can withstand high mating cycles. Its
primary disadvantage is high cost, so
it may be most beneficial to use for
smaller contacts. Tin, on the other
hand, is usually used for bigger con-
tacts since more material is required

Continued on page 27
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Contact Selection:

How to Find the

Right Contacts for Your Connector

Continued from page 25

for its larger surface area and there-
fore, greater associated cost. It also
performs exceptionally well for low-
vibration or static conditions.

Contact Termination Type

The termination type is also cru-
cial when selecting the contact type
for an application because it has a sig-
nificant impact on both the assembly
equipment and the processes used
in manufacturing connectors. The
two most common options are crimp
contacts and solder contacts.

A crimp contact is terminated to a
wire by crimping with an appropriate
die and tool. After termination, an in-
sertion tool is typically used to insert
the crimped contact into the con-
nector. The contact can be removed
using a specialized removal tool un-
less it is a removable crimp contact,
in which case it will either be front
or rear release without the need for a
unique tool. Because crimp contacts
can be removed, they are often easier
to repair in the field.

Solder contacts, unlike crimp con-
tacts, cannot be removed by the user
because they are bonded into the
insulator. In this case, the contact is
terminated to the wire with solder.
While this termination type may not

be as simple to repair, it is easier to
seal against the ingress of moisture.

It is important to note that while
some connectors include contacts by
default, others may require that the
contacts be ordered separately. (see
ote below from PEI-Genesis who sup-
plied this article.)

Note from PEI-Genesis

Trying to find the right combina-
tion of layout, size, type, plating, and
termination type for your contacts
can be tricky. While some connectors
include contacts by default, others
may require that the contacts be or-
dered separately. At PEI-Genesis, our
team of experts can help you find the
right contacts for your system, even if
it involves engineering custom con-
nector solutions.

About PEI-Genesis

PEI-Genesis is one of the world’s
fastest assemblers of precision con-
nectors and cable assemblies. From
the largest connector component
inventory in the world, they develop
engineered solutions that support
the military, industrial, medical, aero-
space, transportation, and energy sec-
tors worldwide. More information
may be found at www.peigenesis.
com.
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Cable and Harness Manufacturing
Checking the Quality of Connections

&

Checking for Intermittent Con-
nections

Overview:Today, most companies
manufacturing and/or integrating
cables and wire harnesses, will test
electrical integrity with programma-
ble, automatic multiconductor testers
- time-saving, productivity-boosting
equipment that checks for and lo-
cates faults across all conductors of
the Unit Under Test (UUT) without
operator intervention.

Resistance measurement capabil-
ity within a multiconductor cable
tester is not simply for measuring the
values of resistors.

As well as measuring any embed-
ded resistors, the resistance-measur-
ing feature of a cable tester is needed
when measuring the quality of the
connection and the quality of the
non-connection. This test is recom-
mended whether or not products
have embedded resistors.

To check the quality of a connec-
tion, you must check for good intend-
ed connections as well as good in-
tended non-connections (Fig. 2), and
for that you need a tester that a) mea-
sures resistance, b) allows you to set
up limits, also known as dual thresh-
olds, and ¢) allows you to check for
intermittent connections.

Without performing these checks,
you run the risk of releasing or ac-
cepting faulty product. It is impor-
tant to know and understand the
parameters against which your cable
or harness has been judged to have
“passed”.

What are “Dual Thresholds”?

Dual threshold set-up is required
to check for connection quality (Fig.
3.

Without measuring resistance, the
tester will tell you when your intend-
ed connection is connected (passing
a simple continuity check), but not
whether that connection is com-
promised by something that affects
the total resistance of that connec-
tion perhaps, for example, because
of poor soldering. In short, resistance
measurement capability within a tes-
ter is not simply for measuring the
values of resistors.

Continued on page 31
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3M™ 7700 Series
Flat Cable

IM™ 7700 Series Round Conductor, Controlled Impedance Flat
Cable, is an excellent choice for o wide range of controlled
impedance, wireto-board applications, designed for low-voltage
ditferential signaling applications.

The cable's quick installation and exceptional versatility means it
offers a variety of connection options, including up to 50 positions of
progrommable differential pairs, grounds and power - in end-c-end
lerminations or direcksolder PCB applications.
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Visit ttiinc.com or call 1.800.CALL.TTI to learn more

TTI, Inc. :
The Specialist in Electronic Compeonent Distribution

A Berkshire Hathaway Company
1.800.CALL_TTI - ttiinc.com
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Quoting, Manufacturing,
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Automate your processes to quickly and
easily create harness documentation
from drawings or wirelists.
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Cable and Harness Manufacturing

Continued from page 29
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Figure 3. Dual Thresholds

For most cables, you do not need
to measure the actual resistance of
each wire. Rather, you would like to
confirm that the resistance of a good
connection does not exceed a maxi-
mum limit, and that the isolation be-
tween unconnected wires does not
fall below a minimum limit. We refer
to these two limits as thresholds.

CableEye measures embedded
resistors automatically when the re-
sistor value falls between the high
and low thresholds. When you save a
cable in the database, the resistance
values associated with any embedded
resistors are saved along with the tol-
erance, wire list, and other cable in-
formation. Thus, embedded resistors
become one of the characteristics of
the stored cable and must be present
in a test cable to successfully match
against the saved data.

For this example (Fig. 4), the Maxi-
mum Conductor Resistance Permit-
ted has been user defined within the
software as 0.5 Q and the Minimum
Isolation Resistance Permitted has
been set to 1 MQ.The cable measured
contains a resistor between pins 5
and 5.The 2.70 kQ resistor falls not
only between the upper and lower
limits of measurement shown on the
drawing above (e.g.0.02 Q and 6 MQ
for the Model M4), but also between
the user-programmed resistance lim-
its, so it is displayed as an embedded
resistor.

Conductors between SH, 1, 2, 3,
4,6,8 and 9 are all under 0.5 Q, and
are displayed as good quality connec-
tions.

The connection between pins 7
and 7 is above 0.80 €2, which is above
the Maximum Conductor Resistance
permitted. This line is highlighted as
a fault, and the cable is failed.

You can easily experiment with
your own tester if you have a selec-
tion of resistors and a test interface
fixture with screw terminals. Con-
nect the resistors to the test inter-
face fixture and adjust the resistance
thresholds to see how the tester dis-
plays the results.Figure 4: Example
of Netlist (Top) and Wiring (Bottom)
ResultsWhat Constitutes an Accept-
able Connection Resistance?The
Maximum Conductor Resistance Per-

mitted sets the highest value of resis-
tance acceptable for a “good” connec-
tion.

Wire connections in a cable that
exceed your maximum resistance
threshold will be flagged as defective.
High-resistance connections like this
may be caused by incomplete crimps,
by insufficient mating between the
knife-pin and wire conductor in IDC
flat cables, or by cold solder joints
in soldered connections. These mar-
ginal connections may then result
in circuit misoperation, intermittent
connections, or physical heating in
the cable if enough current flows
through that connection.

In a properly managed cable as-
sembly shop, high resistance con-
nections occur rarely. However, resis-
tance testing is needed to ensure that
absolutely no bad cables make their
way into a customer’s product.This is
especially important for product des-
tined for mission-critical applications
such as aerospace, military, and medi-
cal devices. For example, you may set
CableEye HVX-series continuity and
HiPot systems to check for an accept-
able connection resistance of as little
as a few milliohms (refer to Fig. 3 for
other models). Such low resistance
checking is often recommended for
shells and shields.

The best test systems will allow
you to optimize your test by letting
you set different thresholds for dif-
ferent conductors in your cable or
harness. For example, you may set
the Maximum Conductor Resistance
Permitted to a very small value only
for the shells and shields, and other
values for the other conductors.

If you set this value to less than
5 Q, the measurement time may in-
crease by a factor of two or more due
to the increased sensitivity you are
asking for, and you may pick up mar-
ginally higher resistance values that
will have no effect on the function of
the cable. Other than for shells and
shields, use the smallest threshold
of 0.5 Q or less only when you test
power cables or any cables that are
expected to carry significant current
(20 gauge or thicker wire).

Continued on page 55
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Figure 4: Example of Netlist (Top) and Wiring (Bottom) Results
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~1Schleuniger

Exceptional Processing Range for
Large Cable Diameters

The MegaStrip 9680 automatic cut & strip
machine processes single core wires,
multiconductor cables and shielded cables up
to 35 mm (1.387) in outer diameter. It is
optimized for maximum production output and
i5 offered in two basic configurations.

= Precise, multistep stripping thanks to the
Schleuniger multiblade cutting unit and
SmartDetect quality monitoring system

= High flexibility thanks to the SmartBlade
system with exchangeable cartridges for the
quick changeover of complete blade sets

= Extensive libraries for recurring cable end
types and processing methods simplify
programming

» Economical production and waste avoidance
using up to two independent inkjet printers
positioned downstream of the cutter head

Wire Solutions for a Connected World

schleuniger.com TO' Be P I"ECi Se .
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High-End Cut & Strip Machine for
Efficient and Precise Production

The PowerStrip 9580 automatic cut & strip
machine was designed with a focus on high-
precision processing, excellent production
output and a high degree of production
flexibility. It is available in four basic
configurations, combining processing with
functional modules to cover a wide range of
wire processing applications.

= High-precision processing of discrete wires
with cross sections up to 70 mm? (2/0 AWG),
shielded cable and complex multiconductor
applications

8 Modular, flexible and retrofittable machine
concept

= Innovative machine contral for high
productivity and process reliability

* Short changeover times and intuitive
machine operation

| = State-of-the-art safety concept

Wire Solutions for a Connected World

schleuniger.com TO Be Pl"ECise.
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Our Gun out-shrinks the competition

5 seconds vs. 12 seconds*

*polyolefin, 5" length
The Focus-Lite™ FLG3™ by Judco Manufacturing, Inc., is the solution to all your heat-shrink
operations. You can say goodbye to the high labor cost, excessive heat, and inefficiencies of
other methods. The Focus-Lite™ reduces the time necessary to shrink most types of heat
shrink tubing. It also improves the process control and overall quality of your shrink
operation. The FLG3™ can be used for high volume benchtop applications and is completely
portable and mobile for board mounted harnesses and tight space assemblies.

Focus-Lite™ technology uses radiant energy to shrink heat-shrink tubing in a fraction of the
time of traditional methods.

Here'swhy it works: Dual Quartz Halogen bulbs are focused to direct all of the usable radiant
energy to the cable/wire diameter covered by shrink tube. This allows for 10 times the
average energy expended by the bulbs to be delivered to

the target zone. What you will see is an amazing

difference in shrink time!

The Focus-Lite™ is equipped with an adjustable timer for
repeatable shrinking, time after time. It also has a
dimmer switch that controls the power for sensitive
components. Visit our website at www.judco.net and
see ourfull line of Focus-Lite™ products.

Judco Manufacturing, Inc )
1429 W, 240th St,, Harbor City, CA 90710 (310) 534-0959 www.judco.net

FocusLite"

Heat s-nrlnh Processing Machines
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WIREwisdom™ ANIX(ER

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

APPLICATORS ARE
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for both hook-up wire and electrical
cables. EPDM offers great flexibility,
durability and is resistant to mois-
ture. It also performs well in high
temperatures and in high-voltage ap-

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 SMF part numbers)

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 «  EPDM are common insulators

of medium-voltage test leads. EPDM for welding cables (Anixter

insulated products can be used as 5 part numbers)

appliance wire and as lead wire for

motors, ballasts, transformers, coils or . Appliance wire UL 3399

solenoids, where high temperature
and/or high voltage is required. Com- Contact an Anixter expert at an-

mon standards include UL 3284, UL ixtercom/contact to learn more.

2021 WHMA 28th ANNUAL

Save up to 80% of your
labor cost on heat shrink operations

The Focus-Lite™ by Judco Manufacturing, Inc., is the solution to all your heat-shrink
operations. You can say goodbye to the high labor cost, excessive heat, and inefficiencies of
other methods. The Focus-Lite™ reduces the time necessary to shrink most types of heat
shrink tubing. It also improves the process control and overall quality of your shrink
operation. The The Focus-Lite™ can be used for high volume bench top applications as well
as low volume prototypes and laboratory applications.

FEBRUARY 16-18 | The Westin La Paloma Resort & Spa | Tucson, AZ

Focus-Lite™ technology uses radiant energy to shrink heat-shrink tubing in a fraction of the
time of traditional methods.

Here's why it works: Dual Quartz Halogen bulbs are focused to direct all of the usable radiant
energy to the cable/wire diameter covered by shrink tube. This allows for 10 times the
average energy expended by the bulbs to be delivered to the target zone. What you will see is

anamazing difference in shrink time!

Focus:lite

Heat Shrink Processing Machines

The Focus-Lite™ is equipped with an adjustable
timer for repeatable shrinking, time after time. It
also has adimmer switch that controls the power for
sensitive components. Visit our website at
www.judco.net and see our full line of

Focus-Lite ™products.

For more information
or to register for the conference
visit www.annualconference.whma.org

Judco Manufacturing, Inc )
1429 W. 240th St., Harbor City, CA 50710 (310) 534-0959 www.judco.net

Keeping Your Operation Lean and Green

With skilled labor in short supply, manufacturers are adopting new operational efficiencies to meet performance
expectations. Partner with Anixter, your trusted full-line distributor, for global procurement, engineering alternatives,
inventory solutions and environmental compliance expertise. We'll help you optimize the flow of raw materials

to improve your efficiency and profitability so you can be more competitive in the OEM marketplace.

For more information, contact your Anixter representative
or visit anixter.com/oem.

Orardiinte Tarkhans sy O o ves b rmal C LA
aNixXier.com Products. Tec NOICEY. SEMVICES. Delivered Globally.
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Preventing Safety Critical Electrical Failures with Grease

By Jeffery Wheeler
Nye Lubricants

he number of electronic

components in the average

car has mushroomed over
the past several decades and shows
no signs of slowing. A single car has
upward of 700 connectors, and that
number is expected to increase to
thousands per vehicle with the pro-
liferation of electric vehicles (EVs)
and autonomous driving technology.
Electronics and electrical systems are

increasingly replacing mechanical
ones as designers add modern com-
forts that consumers demand, includ-
ing infotainment systems and safety
features. These amenities require
electrical connections, and to speed
assembly, terminals are arranged in
large connectors that are assembled
once and, hopefully, forgotten.
However, increasing electrifica-
tion means more connectors and
the potential for failures that are sig-
nificantly more serious than a quiet
radio. Brake pedal sensors, wheel
speed sensors, and sensors for air-

See the VALUE of

VERSATILITY

Eraser's MT00 Series is a wire and tube processing

system unlike anything in the industry. Thanks to

an innovative modular design, preparing to cut

different materials or gauges takes just seconds.
Simply swap out separate cutting modules

to meet your changing needs.

Be Heard SR@ISEP \5ibuc

s Aty o PRATEL
www.eraser.com/panel

Technologies

Maintain Remote
Visibility in your shop

bag deployment are a few examples
where an instantaneous short circuit
or a communication network fault
due to signal loss can be catastroph-
ic. In addition to more serious issues,
faulty connectors usually mean inter-
mittent operation for the consumer,
which takes a toll on the perceived
quality of the application and the
manufacturer’s reputation. For OEMs
— and increasingly for their compo-
nent suppliers — connector troubles
mean more customer service calls,
field maintenance, and product or
part replacements.

The risk of electrical system fail-
ures is already apparent. In 2012,
there were about 20 recalls related
to electrical component failures, and
in 2016 this number grew to almost
60, according to a report by AlixPart-
ners. Something seemingly as small as
connector reliability could mean the
difference between safe operation
and dangerous, costly recalls. As con-
nectors and electrical systems evolve
and become more sensitive to resis-
tance changes, connector lubricants
must progress to keep up with appli-
cation needs.

As car makers lengthen warranties
and increase reliance on electrical
and electronic systems, the challenge
for connector and wiring harness
manufacturers is to extend the oper-
ating life of connectors in ever more
harsh environments. Lubrication aids
wiring harness manufacturers on and
beyond the assembly line to ensure
solid connections and provide a layer
of protection against fretting and en-
vironmental corrosion.

Fretting Corrosion, A Silent Killer
The risk of safety-critical electrical
failures puts increasing pressure on
connector suppliers to ensure their
connectors will operate reliably for
the life of the vehicle. One of the most
common reasons for electric connec-
tor failure is fretting corrosion - wear
that forms on electrical connectors
and contacts when they are exposed
to micromotions from vibration and/
or thermal expansion caused by heat-
ing or cooling cycles. Throughout
the vehicle, connectors are subject
to vibration from the engine, drive
train, suspension system, and related
components. Micromovements wear
through metal coatings into the base
material that then oxidize, eventually
creating an open connection and ul-
timately, power failure or signal loss.
As this oxide layer builds up, it acts
as an insulator between the contacts,
creating an open circuit and voltage
drop across the terminal. Fretting
corrosion has been reported on some
of the most popular connectors used
today for ADAS, including FAKRA,
USB-A and USB-C connectors.
Sometimes un-mating and re-mat-
ing connectors is enough to solve
intermittent power failures. However,
unless a connector lubricant is ap-
plied, the connector will continue to
wear and will eventually oxidize and
corrode. Connector grease has two
primary benefits. The grease reduces
physical wear between the connect-
ing surfaces as they undergo micro-
motions and fretting wear. This wear

Continued on page 38
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FreePoint’s non-invasive and cost-effective industrial l1oT system

monitors Job, Operator and Machine data from any of your new

and legacy machines delivering performance information in real
time to the people that can make a difference right away.
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Hellermannlyton

www.Hellermann.Tyton.com

Because you do
this thousands of
times a day.

Your identification workflow is a complex
process. Welcome to true Print Automation.
HellermannTyton’s TagPrint® Pro 4.0 software,
printers and labels will reduce or eliminate
user error and time-consuming print tasks. It's
all replaced with a single job number or swipe
of a barcode reader. Even on multi-label,
multi-printer jobs. One swipe, done. Enjoy
effortless label design and print simplicity in
one, powerful solution.

MADE FOR REAL"
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To learn more about TagPrint Pro 4.0 3
YEARS B =
or schedule a demo, call 800.822.4352 % L
or email inside-sales@htamericas.com
HellermannTyton
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“WORLD'S LARGEST INVENTORY OF TERMINALS AND FUSES™
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ELECTRICAL PRODUCTS SALES CORP
has one of the largest inventories of terminals and fuses in
the United States. When you receive requests for these items,
use our vast inventory to draw from.

Access our Line Card and Inventory on the World Wide Web:
http:/fwww.electricalproducts.com

Your Best Source Since 1947
Call Today 1-800-342-1422

Fast Delivery!

Please visit our new on-line store at electricalproductsstore.com

Preventing Safety Critical
Electrical Failures with Grease

Continued from page 36

reduction preserves the connectors’
layered coatings designed to prevent
oxidation and minimize resistance.
It also insulates the system from the
surrounding environment, prevent-
ing insulative oxide layer buildup,
which increases resistance and signal
loss. Although connector lubricants
are non-conductive, they still allow
the microscopic asperities of the
contacts to transfer signal and pow-
er, while filling in the valleys of the
connectors where oxides and wear
debris can form. Dielectric proper-
ties become especially important in
multi-pin connectors, eliminating the
possibility of a short between pins.

Insertion Force and Connector
Reliability

The force required to mate sepa-
rable connectors is of particular
concern to wiring harness manufac-
turers and connector manufacturers
alike. NIOSH warns that employees
who perform repetitive wiring tasks
on assembly lines may be at risk of
developing carpal tunnel syndrome
and other musculoskeletal disorders
of the hand, wrist, and arm. The risk
of injury is exacerbated in the auto
industry because workers often
mate connections in hard-to-reach
positions. These connectors require
more force to mate the connections,
increasing assembly technicians’ risk
of musculoskeletal disorders. As the
number of connectors in the average
vehicle increases and more force is
required to mate an entire assembly,
reducing insertion force per connec-

tor will become key to protecting the
health of those putting together wir-
ing harnesses.

Insertion force isn’t just a problem
on the assembly line, high insertion
force also negatively impacts the
quality of connections. Most connec-
tors have locking devices, but high in-
sertion force can prevent proper mat-
ing, and the connector can separate.
A properly selected lubricant lowers
insertion force by decreasing the
coefficient of friction between mat-
ing surfaces. It reduces mechanical
wear by placing a film of oil between
the mating surfaces. Lower insertion
force ensures solid connections and
reduces physical strain on assem-
bly line workers, which can reduce
worker compensation claims.

Environmental Corrosion

The automotive environment chal-
lenges even the highest quality con-
nector. In the engine compartment,
connectors must survive rapid heat-
ing and cooling cycles as well as cor-
rosive gasses, fuel, water, salt water,
and road grit. Power mirrors, door
locks, and other external systems
face water and detergent baths in
car washes. High levels of humidity
threaten connector performance be-
tween door panels. Inside the passen-
ger compartment temperatures can
soar when exposed to sun and drop
well below freezing in cold climates.

All these conditions are catalysts
for oxidation and corrosion, which
create resistive oxides and in turn
result in intermittent faults or electri-

Continued on page 41
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by Applying a Custom Label
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SPRING MILLS MANUFACTURING, INC.

® Computer Generated
® Printed & Applied in only 1 second

e (Costs start at four-tenths of a cent
depending on the size

® Replaces expensive peel-off labels,
while drastically reducing labor costs

e Print one, or thousands, of the same
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Schunk Sonosystems
SPHOSYSHEInS-. North America
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250 Andover Street Wilmington, MA 01887
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Repair and Calibration

Did you know that DMC offers Repair and Calibration services for all of our tools?

DMC has earned a reputation for High Quality and Reliable Tooling throughout the world.
Our tools and related products have been utilized to manufacture and support some of the
most complex and sophisticated systems across multiple industries. When your tool
requires service or repair, our experienced technicians evaluate the condition of the tool
and, if possible, restore it to the required level of performance for which it was designed.

Whether at the DMC Factory in Orlando, or at one of our DMC Authorized Repair Centers™,
your tool will be evaluated and if necessary, repaired, using original DMC Factory Parts and
Equipment. The tool will be gaged and inspected using the same criteria as a new tool.
Optional certificates of calibration can be provided at the customer’s request.

In order to assist in determining the condition of a tool at the
customer’s facility, DMC offers Go/No-Go Gages that, when used
regularly, will indicate wear or a tool that is out of tolerance and
signal it is time for DMC’s Tool Repair and Calibration Services.

Maintenance Kits Tensile Testers
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www.dmctools.com dmc@dmctools.com
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Preventing Safety Critical Electrical Failures with Grease

cal failure. Aside from fretting
protection, connector greases
also act as a seal to protect
connectors against keeping
out water, dirt,and other corro-
sive elements that can lead to
power failure. For automotive
assemblies, a connector grease
with good water washout and
salt spray properties are rec-
ommended.

Is a properly designed con-
nector enough to ensure that
it will operate reliably for the
life of a vehicle? Connector
quality depends on many fac-
tors, including materials, con-
tact geometry, normal force,
and design of springs, crimp
mechanisms, and housings.
But connector redesign is of-
ten a costly task that involves
added resources and delays
the launch of a product. When
the cost of electrical failure is
driver safety, great care should
be taken to ensure connectors
operate reliably and
without interruption.
Readily available lubri-
cants backed by appli-
cation data are a cost-
effective solution to
reduce insertion force
and protect connec-
tors against fretting
corrosion, environ-
mental corrosion.

About Jeff Wheeler
Jeff Wheeler is a
Regional Engineering
Manager at Nye Lu-
bricants where be spe-
cializes in lubrication
solutions for connec-
tors and other electric
and autonomous ve-
bicle components. Pri-
or to working for Nye,
Jeff worked as an en-
gineer for the United
States Steel Corpora-
tion. Jeff holds a Bach-
elor of Science degree
in Chemical Engi-
neering from Michi-
gan State University.

About Nye Connector
Greases

For more than
25 vyears, OEMs like
Ford, General Motors,
Navistar, Paccar, and
Chrysler have been
protecting their con-
tacts with NyoGel®
760G,
standard dielectric
grease. NyoGel® 760G
is just one product
in our complete line
of connector greases

the universal

formulated specifi-
cally to address high
temperature and high
vibration operation. In
trucking, automotive,
and marine applica-
tions, it is particularly
important that the lu-

bricant within your

assembly can withstand harsh
environmental conditions. To
address these needs, our con-
nector greases have superior
salt spray resistance with little
water washout or grease evap-
oration. With some wire har-
ness assemblies, material com-
patibility can become an issue
as you must ensure that the
lubricant will not eat through
plastic components. NyoGel®
760G, along with our other
connector greases, are resis-
tant to harsh chemicals and are
compatible with a wide range
of plastics and elastomers.

As a trusted supplier, we
work directly with design en-
gineers to form a partnership
and assist with proper grease
selection to ensure perfor-

Print a bar code label only
if the harness passes?

Transfer programs to tester
via a memory card?

mance, avoid warranty claims,
and prevent costly, time-con-
suming repairs. For design
engineers outside of the auto-
motive industry, we also offer
specialty connector greases
with low outgassing proper-
ties or low toxicity to meet the
unique requirements of wire
harnesses in aerospace, medi-
cal, and semiconductor appli-
cations. To accommodate dif-
ferent requirements, Nye offers
a variety of grease packages to
suit both high-volume produc-
tion dispensing and small vol-
ume manual dispensing. If you
would like to learn more about
how our connector lubricants
can work in your wire harness
assembly, please contact Jeff
Wheeler at jwheeler@nyelubri-
cants.com

Restrict an operator from
altering the program?

-

Send alert if harness is
removed prematurely?

If not, contact Dynalab today for more information!
www.DynalabTesters.com

- TEST SYSTEMS

Dynalab Test Systems, Inc.

Reynoldsburg, OH USA

Identify the operator for
labels and data collection?

transfers and data collection?

NnAR

Experts in ThermoPlasticElastomer and
Flexible PYC Electrical plugs and receptacles

4

An-Mar Wiring Systems, Inc.
711 E. Grove 5t. « Mishawaka, IN 46545
Phone: 574-255-5523 Fax: 574-255-5355

Email: sales@anmarwiring.com

wwrw, AnMarWiring.com

Verify the bar code label
is applied to the harness?

without needing a computer?
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www.DynalahTesters.com B14.729.6550
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Wire Labels: Continuous Vs. Ladder Style Heat-Shrink Sleeves

ne of the most common
types of wire identifica-
tion is with the use of la-

bels. There are two basic categories
of wire identification labels: adhesive
labels and heat-shrink sleeves. This
article deals with heat-shrink labels.
(For a quick overview of adhesive la-
bels take a look at, Basics of Adhesive
Wire Labels on page 44.)

First, it’s probably a good idea to
review some of the main reasons for
wire identification.

Identifying wires and cables is a
critical component to a cable man-
agement solution.This is true wheth-
er wires are going into a panel/box,
or being shipped as a harness. Over-
all, labeling can be a great way to im-
prove customer satisfaction. Here are
some specific advantages:

1. Provides professional looking
panel or harness with clear
identification of wires and
blocks.

2. Improves connection of
wiring to panel

3. Insures accuracy of wire
placement.

4. Allows easy tracking of wires
and cables.

5. Reduces human error in initial
assembly as well as field
repairs.

6. Reduces time in trouble-
shooting problems.

7. Branded sleeves can help
OEMs track authorized repairs
and help with tractability with
products in the field.

Ladder Versus Continuous Heat-
Shrink Labels

Heat-shrink labels generally offer
a more professional look and are a
much more durable option over ad-
hesive labels. They fit over the end
of a cable and shrink when exposed
to heat for a snug fit. A heat source
is typically used to shrink the sleeve
onto the wire, but some users leave
the material unshrunk so the label

applications.
#9180

Quality, precision hand tools for
wire harness, cable assembly
and electronics manufacturing

Kevlar® Scissor

#2175
Maxi-Shear™
Flush Cutter

Made in the

For a demonstration or a listing of authorized distributors,

please contact sales@xuron.com

To see our full range of products, please visit www.Xxuron.com

TEL: 207-283-1401

Technologies

can be moved to be more readable
after installation. Since the sleeve
will not fit over most terminals, lugs
or contacts, they are generally not
used on terminated wires. For termi-
nated wires, adhesive labels or some
other method of marking will likely
be used.

Ladder Style

Ladder style labels (Figure 1)
come on a reel in pre-cut lengths and
are taped on the back to hold them in
place. They come in a couple of dif-
ferent lengths, with two-inch being
the most common and least expen-
sive.At an additional cost, ladder style
labels can be ordered with perfora-
tions on each label so that one label
can be split into multiples.

Figure 1. Ladder Style Labels

These labels can be printed on
both sides and are typically only of-
fered in military grade polyolefin (MIL
23053 or
The cost of ladder style labels is typi-
cally calculated between $.15 - $.80

per inch depending on specifications.

One of the big advantages of lad-
der sleeves is the carrier. It allows for
easy application and tracking during
assembly.

SAE-AMF-DTL-23053/5).

Figure 2. Continuous Style
Labels

Continuous Style

Continuous style labels (Figure 2)
come as a flattened continuous tube
on a reel. The material is the same
polyolefin used for ladder style labels.
The printer can print the information
on both sides of the sleeve, and will
also make perforated cuts on the ma-
terial at desired lengths.The operator
simply pulls apart the labels for appli-
cation. The cut depth of the perfora-
tion can be adjusted to make it more
difficult or very easy to pull apart.

Generally, both ladder and contin-
uous tubing can be run through the
same printing systems. It is about a
four-minute changeover, however, so
if a lot of continuous label printing
is done, it is suggested to have a be-
spoke printer. As the use of continu-
ous style shrink sleeves typically rep-
resents a 70% savings in material cost
versus ladder style, this cost can be
easily justified.

Continuous sleeve tubing is avail-
able in the same military grade as the
ladder style. There is also the option
for a less expensive UL approved ma-
terial suitable for most applications.

There is one caution with continu-
ous sleeve tubing. It is best to choose
a printer that is center justified and
will accept narrower base rollers.
This will allow for better printing
performance at the middle, all the
way up to the edges of the material.

SUBSCRIBE FREE

WiringHarnessNews.com

getfreepoint.com
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TELSONIC

ULTRASONICS

ULTRASONIC METAL WELDING

Wire splicing | Wire to terminal | IGBT | Special applications

S

Wire splicing
from 0.26-75mm?

|
Wire to terminal

up to 160 mm? with 10kW power

IGBT and special applications

gentle ultrasonic welding

' -
Telsonic takes an innovative path to new solutions in ultrasonic metal welding. Our high powered systems and

unique torsional welding expand the metal welding spectrum, facilitating the joining of a wide range of
materials, sizes and geometries previously outside the capability of ultrasonic metal welding.

Wire to terminal
Alurmmnun

Vwire on 30D 1erminal

Terminal to bus bar
Carmmection bolt on aluminum conductor
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Wire to terminal

Copper wire on MAR

1GET application

Copper lerminal an

Copper plated ceramic

Wire splicing

“opper and aluminum

Wire splicing

Multi-conductor cables

COMDINGTDnNS

TELSONIC Solutions, LLC | 16 Esquire Road | Billerica, MA 01862 | USA

Tel. 41 617 244 0400 | Fax +1 617 415 1555 | E-Mail info.boston(at)telsonic.com | www.telsonic.com
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Basics of Adhesive Wire Lahels

dhesive labels are a great
economical way to iden-
tify wires in an assembly.

(For a look at the overall importance
of identifying wires with labels see
Wire Labels: Continuous Vs. Ladder
Style Heat Shrink Sleeves on page
42) As with any technology, the se-
lection of the proper material is the
key to success with adhesive labels.

Label materials have varying degrees
of memory.They come flat and have
a tendency to want to remain flat. Ab-
sent proper material selection, a label
can begin to unpeel or flag up.

Common materials are foil, polyes-
ter and vinyl. The most common ma-
terial used is vinyl due to its durabil-
ity and conformability.

-1

a schunk company

Email Support

Stapla Direct Factory
B Service and Support

We're Here For You

One on One Technical Phone Support

Next Day Standard Parts and Tooling
Factory Repair and Refurbishment
Quick Turn around Time

Onsite Training and Repair

Spanish Speaking Technical Support

Stapla Ultrasonics Corporation
A Global Leader in Ultrasonic Metal Welding
+1 978 658 9400

www.staplaultrasonics.com
contact us at service@staplausa.com

There are three main types of ad-
hesive labels, wrap around, self-lami-
nating and cable flags.

- Wrap-around labels (Figure 1)
are available in different sizes and can
be printed on a thermal transfer or la-
ser printer with the legends needed
to mark wires or cables. These labels
can be ordered pre-printed.

N
Figure 1. Wrap-around Lable

- Self-laminating labels (Figure 2)
are available in different sizes and can
be printed on a thermal transfer or
laser printer. They will have a white
printable area and a clear laminating
tail that will wrap around the wire
and cover up the printable area for
extra protection.

- Cable flag labels (Figure 3) can
fit several lines of data and even bar-
codes. Cable flags are also adhesive
labels, but rather than wrapping
flat around the wire, they adhere to
themselves and stand out like a flag.
Due to the thinness at the neck of
the material that wraps around the
wire, these labels are generally less
durable than other types.They make
up for this lessened durability with
increased labeling space, making it
easy to fit multiple lines of data on a
small wire or cable.

Figure 3. Cable Flag Label

About Dasco Label

Many Thanks to Ken Shultz of
Dasco Labels for compiling this ma-
terial. Dasco provides extensive label-
ing solutions for the wire processing
industry. Dasco specializes in leading
customers to a labeling system that’s
right for the application.You can pur-
chase labels and printers online at
www.dasco.com or contact them at
877-855-2235.
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Introducing the CTCS connection system family.

l[,r-" T,
CTCS Unsealed Series J

Series Features:
= Connector locks tethered in position
to prevent lock arm droop and provide
consistent audible click
« Modular design for decreased number of parts
+ Secondary lock for terminal unseat detection

CTCS SP Series

Series Features:

= Lever lock integrated into the back shell
for easier plugging

* Locking features on slides prevent accidental
release of connectors prior to full mating

CTCS XP Series

Series Features:

* Optional back shells in 180° and 90° angles
with additional ribbing for improved vibration
performance

= (-gap design of back shells provides superior
protection against dust and debris ingress

* Locking features on slides prevent accidental
release of connectors prior to full mating

NA\N\GW

Power & Signal Group

Delivering world-class solutions for the transportation industry. For more product information go to:

@ % E% www.powerandsignal.com

DESIGN CLSTOMER SUPH'I'EHJ\-IN LEADER N
SERVICE  MANAGEMENT CISTRIBUTION
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IPC/WHMA to Help Grow Electrical Wire Processing Technology Expo

CHIEF SUPPLY INC.

Q‘\\\ 4/1,)

«
We buy

empty reels...

Plastic * Wood * Cardboard
Almost any size or shape

\CHIEF SUPPLY INC

_ chiefsupply @att.net
Phone: (847) 290-8686

145 S. Lively Bou[evatzgi__ _
Elk Grove Village, IL 60007

arlier this year, IPC/
WHMA announced
that it was selected

to manage the Electrical Wire
Processing Technology Expo
(EWPTE), to be held in Milwau-
kee,Wis., starting in 2021. What
does IPC/WHMA bring to the
table? David Bergman, WHMA
executive director and IPC vice
president, standards and tech-
nology, and Alicia Balonek, se-
nior director, tradeshows and
events, explain.

Q. Why IPC/WHMA? How
can this help EWPTE grow?

A.IPC is an industry associa-
tion with more than 60 years of
providing excellent service to
the electronics manufacturing
industry with a mission to help
companies build electronics

better. IPC got involved in wire
harness in the early ‘90s when
our members requested work-
manship standards for wiring
harnesses.We collaborated with
the Wiring Harness Manufactur-
ers Association and together
developed IPC/WHMA-A-620
Requirements and Acceptance
for Cable and Wire Harness As-
semblies. After developing the
standard, the two organizations
created a certification program
for wiring harnesses. IPC/WH-
MA-A-620 and its certification
program have grown globally
to become one of our most
popular standards and training
programs, with 17-20,000 indi-
viduals trained to IPC/WHMA-
A-620 every year. The synergy
between IPC and WHMA led

to the two organizations sign-
ing an affiliation agreement in
2019, enabling an even closer
working relationship and the
opportunity for more services
for WHMA members.

Q. What does IPC/WHMA
bring to the table from the
show perspective?

A. IPC got involved in pro-
ducing shows for our mem-
bers in the early ‘90s with
Surface Mount International
(now SMTA). Subsequently, IPC
was asked by our suppliers to
the PCB industry to develop
IPC Printed Circuits Expo. In
the late 90’s, IPC merged with
the Surface Mount Equipment
Manufacturers Association
(SMEMA) which directly led to
the launch of IPC’s APEX trade

show.These efforts made

Our most
popular
tubing

1
) -

For shorter tubing lengths or smaller reels, our
convenient 100' spools provide a great solution.

4-FT STICKS
An industry standard, our 4' sticks are available
in a variety of sizes, colors and material types.

OTHER CUSTOM L
Custom cut to size lengths...easy enough.
Request a quote today, you'll be
pleasantly surprised!

FACTORY MASTER REELS
If you're using large quantities of heat shrink
tubing, consider our factory master reels,

100-FT REELS

ENGTHS

12753 Moore 5t., Cerritos, CA 90703 - Toll Free: 800-421-3536 « Local: 562-404-9998 - Fax: (562)404-9698
sales@thermosleeve-usa.com » www.thermosleeve-usa.com

We deliver

(800) 421-3536 | sales@thermosleeve-usa.com

it very clear to us that
there is a tremendous
benefit to bringing end-
user customers and man-
ufacturers together with
suppliers in an industry
trade show event. This
is the logic behind IPC/
WHMA’s bid to manage
EWPTE and our vision is
to bond the associations
and EWPTE together.

Q. Why is IPC/
WHMA the best orga-
nization to take on this
event?

A. WHMA'’s aspirations
are to:

* LEAD - By providing
knowledge and best prac-
tices

* EDUCATE - By de-
veloping standards and
distributing information

* CONNECT - By fos-
tering relationships

EWPTE is the perfect
place to take action on all
three aspirations, along
with IPC’s vision to help
the world build electron-
ics better. It’s good for
IPC/WHMA and good for
the show.

Q: Now that IPC/
WHMA are producing
EWPTE, will this mean
a whole new look and
feel?

A. EWPTE has a 20-
year history of success.
Our goal is to build on
that and make it even bet-
ter. IPC/WHMA'’s promise
to our members are for
a focused, fair, and cost-
effective event. It has
worked for IPC’s flagship
event IPC APEX EXPO
and WHMA'’s Annual Wire
Harness Conference,
and it is our belief it will
work here. So, tweaks
and enhancements are
being planned, but not
wholesale overhauls. We
recognize that there is a
comfortable family feel to
the event, and we don’t
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intend to lose that, but to in-
stead grow the family.

Q. You have stated that
you will develop a techni-
cal conference component
to this event. How will that
be developed and what will
it include? Can you high-
light particular conference
tracks?

A. This is still in the early
planning stages. Historically
there have been exhibitor
sponsored workshops and
seminars which are very popu-
lar with the attendees of the
Milwaukee event. These will
continue. We have reached out
to OEMs and fabricators that
come to the event to deter-
mine what educational topics
will attract more of their peers.
We will pull together
a program committee

and their industry knowledge.
And finally, the opportunity to
network with peers, suppliers,
and customers to refresh ex-
isting relations and make new
connections.

Q: Why is this event so
important for wire and
cable manufacturers? How
does this event differ from
WHMA’s annual wire har-
ness conference?

A. EWPTE is the largest
show of its kind for the wir-
ing harness manufacturing in-
dustry in the United States. If
WHMA members are going to
go to one event, it would be
this one. Many WHMA mem-
bers send multiple staff to
check out and hopefully buy
the latest materials compo-

nents and equipment.

The WHMA Annual Con-
ference held in Q1 each year
serves a different audience.
This meeting is targeted more
to the executives of harness
manufacturing companies and
is intended for business leader
networking. WHMA’s annual
conference is smaller than
EWPTE, and while there are a
number of tabletop exhibits, it
does not compare to the busi-
ness activity that takes place at
the Milwaukee Center.

Q. Where can people go
for more information on
the 2021 show?

A.Those interested in learn-
ing more about EWPTE 2021,
can visit www.electricalwire-
show.com.

EIC Wipers
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WIRE CODING WIPERS

1/2” & 1” Dia in silicone & foam rubber.

Also 1-3/16” Dia gum rubber scrubbers.
For complete list & prices go to

WWW.EICWIPERS.COM
Tel: 619-303-7924
Fax: 619-303-7925

Same Day Shipping

Ask for Chuck

that can provide first-
hand feedback.

Q. How will you
increase the global
reach of EWPTE?

A. TPC/WHMA has
hundreds of wiring
harness manufacturing
members and thou-
sands of companies
that have expressed in-
terest in wiring harness
technology. This is the
advantage of binding
the associations and
the show together. Our
goal is to reach out to
these thousands of
companies and moti-
vate them to partici-
pate in the show.

Q. You will be
managing the up-
coming EWPTE May
11-13, 2021. Wwill
you include a virtual
component if the
pandemic situation
continues?

A. We have had hy-
brid elements to our
productions
available for many
years. However, our
exhibitors have not
embraced the usage of
these available tools.
If the pandemic con-
tinues, maybe this will
change. We will be ac-
tively promoting the
virtual/hybrid tools to
our exhibiting mem-
bers and encouraging
companies to take ad-
vantage of them.

show

Q. What are the
three top reasons
to attend EWPTE in
2021?

A.Certainly the trade
show activity would
be first: come and see
the latest industry so-
lutions on the show
floor. Attendees should
also plan to check out
the educational offer-
ings: improving oneself

Schaefer Megomat USA Inc.

W233 N2B30 Roundy Circle West
FPewaukee, Wl 53072, USA

Phone! +1 242 524 1100
Fax +1 2462 524 1133
E-Mail: pewaukes@schaefer.biz

Web: www. achaeferhbiz

o JEFREA

= Ergonomic design modeled after customer requirements

CRIMPING MACHINE MEGOMAT 600
FULLY AUTOMATIC WIRE PROCESSING

NSCHAFER
y

* Quick change shuttle system for fast setup and changeovers
« Powerful WireStar20 for intuitive operating
+ Software system with network capability

« Four processing stations for added flexibility
« High durability and longevity

INDIVIDUAL SOLUTIONS

FOR YOUR WIRE AND TERMINAL PROCESSING
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A Welding Machine for All Terminals

By Saeed Mogadam
TELSONIC Solutions LLC

tilization of ultrasonic
metal welding, especially
for wire/cable termina-

tions has become increasingly popu-

lar and accepted by the automotive
industry. Both wire harness manufac-
turers and OEMs have gained more
knowledge on the technology and,
as a result, have made substantial
progress in product development of
connectors. The suppliers of weld-
ing equipment, in the meantime,

have made significant contributions
to this growth by making continu-
ous advancements in the technology.
The introduction of a new connec-
tor for any automotive application
starts with the product designer and
ends with the best solutions from
the equipment supplier. Factors in-
fluencing the welding feasibility and
its quality are illustrated in figure 1.
The process of design and material
selection, along with the plating con-
ditions, is the responsibility of the
connector manufacturers. However,
the equipment supplier must make
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Facilities in lllinois & Arizona
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sure that the welding process, equip-
ment, and the human interface, is
made simple, yet consistent and easy
to maintain. This process of close
collaboration between the connec-
tor manufacturer and the welding
machine supplier is an established
process. Thus, the Ultrasonic metal
welding process for wire harnesses
and cable terminations/assemblies is
more acceptable than ever.

Factors Influencing the Weld
Quality

Today, new terminals in all differ-
ent shapes and forms are being de-
signed and utilized for automotive

common applications are for high
voltage cable terminations and bat-
tery cable assemblies. Such a variety
in the automotive terminal designs
has heightened the demand for uni-
versal welders. A universal welding
machine must be simply adaptable to
most terminals, if not all. Such weld-
ing equipment allows manufactur-
ers to utilize the same machine for a
wide spectrum of designs and manu-
facturing process requirements. And
yet, the universal welder must be able
to do a variety of terminations with
minimal change-over, tooling replace-
ment and stringent quality control.

applications. The latest and most Continued on page 50
Metal
type
Human Condition of the
influences surface
Welding Workpiece
parameters design
Welding
equipment

Figure 1: Factors influencing the weld quality
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A Welding Machine for All Terminals

5 A e

e,

To address these developing re-
quirements, the universal welder
must be designed with standardized
flexible modules to make the adap-
tion to every termination very sim-
ple on the same machine. All mod-
ules must be capable of controlling
the process with quality standards
such as USCAR38 and with minimal
change-over or replacement.

The MPX-TC universal welder
was developed by Telsonic to meet
the industry demands for simplicity
and consistent quality. The machine
works on the principles of longitu-
dinal vibrations which is most com-
mon in the industry. The machine is
available with a wide range of power
offerings from 2.4 KW to 7.2 KW for
copper cables up to 50 mm?2.The im-
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Continued from page 48

ages below illustrate the variety of
terminals commonly used in the in-
dustry today.

In its simplest form, a universal
system can be a benchtop welding
machine for battery applications or
any spot welding. At the same time
by adding standardized modules, the
MPX can perform manual operations
for terminations as well as complex
tasks such as semi-automatic termina-
tions and more. These modules are
designed to be robust and allow for
24/7 operations. Once the terminal
design is defined and accepted to
be feasible, the MPX can simply be
configured by adding standard and/
or optional modules (possibly just
two components) to complete a fully
functional machine.

The MPX universal welding ma-
chine advantages are:

¢ Minimal changeover for similar
terminals or perhaps different size
cables with the same terminal.

* Easy integration of modular sub-
assemblies when terminals require
additional steps such as insulation
crimping or automatic feeding.

The flexibility of the MPX allows
the manufacturer to utilize the same
machine for many different terminals.
For high volume production, the ma-
chine is common to all applications
and allows the plant staff to be easily
trained on the operation, and qual-
ity control, while using fewer parts.
The maintenance of the equipment
on the manufacturing floor is thereby
reduced and simplified. All welding
and quality control parameters can
be transferred among machines. The
standardization of the machines of-
fers better quality, interchangeability,
higher production rate, lower main-
tenance, and overall effective manu-
facturing costs. This machine is also
ideal for application development
and feasibility at customers’ sites or
at Telsonic application laboratory.
Furthermore, customers will have the
advantage of shorter manufacturing
and delivery time.

Specific configurations of the ma-

chine are defined by the terminal
design (Flat, 3D, with side walls) and
process requirements. Here is the
view of the MPX-TC with all standard-
ized module and options for different
terminals and requirements.

Basic Machine for Flat terminals
with or without walls

Terminal Feeding Module

Crimper Module

Standard modules in MPX-TC
consists of:

¢ The MPX actuator: the welding
system

¢ The gather mechanism, also
known as downholder: this is to con-
trol the width of the weld nugget
according to the USCAR 38 require-
ments

e Anvil fixture: acoustically de-
signed to be universal and have mini-
mum deflection during welding

¢ Cable stop to control the weld
position: two vertical and horizontal
motions for all terminals

¢ Bad weld cutter (optional): this
is a requirement by some standards,
where the bad weld needs to be cut
automatically

¢ Cable clamp: to hold and posi-
tion the single or bundle of wires
during welding
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* Gather inserts with single ver-
tical motion are universal for all flat
terminals. For the terminals with
walls, the gather inserts are slightly
different. The single vertical motion
is for faster cycle time and less adjust-
ment.

Custom tools and optional
modules are fewer, compared to
any other welding equipment

Different cable sizes might require
a different size sonotrode (horn).
Also,when terminals are geometrical-
ly different, then one should design
the nest to position/load the terminal
correctly each time. Therefore, the
only custom tools that one needs for
different situation are mostly the so-
notrode and nest.

Common Applications Used
By Industry

In cases of flat terminals with dif-
ferent cable sizes, the machine re-
quires just the nest and sonotrode for
change-over.

=

-1

3D flat terminal with 35 mm2 cable

Terminals with walls require gath-
er inserts with recess in addition to
the sonotrode and nest.

Royal Power Solutions terminal
with wall and 16 mm?2 copper
cable. High power lock box con-
nectors, which allow for high en-
ergy efficiency due to lower re-
sistance.

Terminals with insulation crimp,
like ground lug (GL), also known as
eyelet terminals, will require install-
ing the crimping module to the stan-
dard MPX-TC.

The GL terminal is used to con-
nect multiple ground wires together
in one location. An automotive har-
ness can have over 10 GL terminals
depending on the vehicle complexity.
But they all come in different shapes
for mounting on the automobile chas-
sis. These traditional terminals are
available in 4 and 7 mm (inside wall
width), with a maximum of 20 mm?
total cross-sectional area for all wires.
Recently,some OEMs are using newer
GL terminals that have no walls and

are flat. The trend in the harnesses is
that there will be more GL terminals
in the future. In either case, the MPX
welder can easily switch from one
with walls to flat versions.

Flat terminals on the reel (carrier
strip) will require the feeding unit
module, the reel mount, and the con-
tact strip separator, as well as a so-
notrode and a nest.

Continued on page 52
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Lear MAK Terminal with 16 mmz2.

MAK terminals designed and pro-
duced by Lear corporation are anoth-
er popular connection system in au-
tomotive wire harnesses.There could
be as many as 10 terminals in the har-
ness for north American automobiles
and perhaps more for European cars.
It is mostly used for following mod-
ules in a typical automobile:

* Perfuse centers: harness con-
nection to fuse arrays

» Cooling/rad fan: pigtail or inline
connection

* Power steering

e E-turbo charger

* Pluggable power feeds to IP dis-
tribution boxes

MAK terminals are available as
MAK12 or MAKS8 and have been used
primarily on low voltage applications.
The MAK12 is specified for cables up
to 35 mm?.This terminal is now used

more often for high voltage (HV) ap-
plications and in electric vehicles
than for low voltage applications in
the harness. In one of the future car
programs, the battery distribution
unit has 10 MAK terminals as part of
the design. It is normally available on
a reel. Therefore, the MPX machine
uses the feeding unit as well as the
terminal separator in the welding
area.

Simplicity of a universal welding
machine cannot be achieved with-
out well thought and established op-
erating software. This is the reason
that equipment manufacturers have
invested in developing better soft-
ware in the last few years. Telsonic
developed a universal software that
can work with all Telsonic welding
equipment including the MPX-TC.
Telso®Flex with its intuitive HMI
touch screen, makes the changeover
and operation even easier and more
reliable. The Telso®Flex is a pioneer-
ing controls technology with a high-
level quality monitoring, machine
troubleshooting, and networking
from remote location.

The demands on a system control
can change over time due to adjust-
ments in the production environ-
ment. For example, adjustments to
the process workflows require differ-
ent interfaces, or a different operating
language is needed due to produc-
tion relocations. Due to its modern
architecture, the Telso®Flex software
can be adapted to these needs and
upgraded with add-ons. New func-
tions can also be installed later.

copper wire and
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e Appliance Wire & Cable
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cable products

rp has been manufacturing

Productivity is affected in several

timize process times. It starts with
the design of the application for pro-
cess-reliable parameters. During pro-

ways. The Telso®Flex offers various
functions to increase quality and op-
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For traceability and quality control, all welds, including all parameters
and results, are logged. This log can be saved locally, on a USB stick,
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If assistance is needed, the error log can be exported and analyzed

by Telsonic. This means that global support is provided quickly and
efficiently.
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The universal and modular fea-
tures of the MPX with a power
range of 2.4KW to 7.2 KW allows
the capability of a wider range of
applications with the same ma-
chine.

duction, the quality must be continu-
ously monitored, and trends must be
recognized.In this way, an impending
production failure can be recognized
and avoided. When producing large
batches, the batch size of the packag-
ing unit can also be specified, and the
operator can be informed to provide
support.The software offers topic-re-
lated assistance for maintenance and
servicing to shorten the unproduc-
tive time.

In a wider spectrum, there are
applications involving flat bus bar
to larger cables, smaller area for the
specific cable size, and short cables,
where the vibrations may affect the
connection at the other end of the
cable. In addition, geometrical shapes
or much larger cables will require
special welding equipment. Here are
some examples of other applications
utilized by the industry.

For additional information and
evaluation of your applications,
please visit us at www.telsonic.com
or contact our USA branch in Massa-
chusetts -617 244 0400
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Manufact

Implications of Section 889 Reqs on Federal Contactors

By Christine Siebert

n August 12, 2020, Di-
rector of National Intel-
ligence John Ratcliffe
issued a memorandum to the Depart-
ment of Defense (DOD) that waives

—
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the applicability of Section 889 of
the National Defense Authorization
Act for Fiscal Year 2019 as applied to
DOD. Section 889 prohibits agencies
from procuring telecommunications
equipment and services from Huawei
Technologies Company, Hangzhou

Cipc.
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Hikvision Digital Technology Com-
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nally released a memorandum on
July 23,2020, to begin implementing
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Section 889, which was set to take ef-
fect on August 13, 2020, by law, but
Director Ratcliffe’s memorandum de-
lays its implementation. (Part A is cur-
rently active.) His waiver allows DOD
contractors to continue using
banned Chinese telecommunications

equipment until September 30,

2020, Part B.

Section 889 has two parts:

Part A (buy ban)

* Prohibits government from pro-
curing or entering contracts to
directly acquire systems using
covered telecommunications
equipment or services as a
“substantial or essential com-
ponent,” or critical technology.

Part B (use ban)

* Prohibits government from pro-
curing from or entering con-
tracts with entities that use
covered telecommunications
equipment or services as a
substantial or essential compo-
nent, or critical technology, of
any system for any purpose

There
quences of noncompliance (up to
$23,000). All contractors, including
small businesses, must pay closer

are potential conse-

attention to their own operations
and supply chains to make sure
that they are not using, or that they
can swiftly remove, all “covered

”»

telecommunications  equipment
within their operations. There is an
exception for some telecom equip-
ment “that cannot route or redirect
user data traffic or [cannot] permit
visibility into any user data or pack-
ets that such equipment transmits
or otherwise handles.”

At a minimum, discussions be-
tween contractors and their sub-
contractors and suppliers will need
to go into detail to verify that the
prohibited equipment is not some-
where in the contractor’s supply
chain.  Contractors should also
make certain that they thoroughly
document the steps taken and any
information acquired from their
subcontractors and suppliers so
that, if questioned, the “reasonable-
ness” of the inquiry can be prompt-
ly demonstrated to follow the “Rea-
sonable Inquiry” rule.

The bottom line for federal con-
tractors regarding Section 889 com-
pliance may simply mean continu-
ous monitoring and documenting
of supply chains but it will only
need to be reported annually in-
stead of per contract.
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Continued from page 31

What Constitutes a Short Circuit?

The Minimum Isolation Resistance
Permitted sets the lowest value of
isolation resistance acceptable for
unconnected wires.

In addition to certifying that a
wire connection passes a low resis-
tance test, we must also ensure that
internal short circuits do not exist.
While this seems obvious, we need
to define exactly what constitutes a
short circuit.

To certain sensitive electronic de-
vices, especially in medical applica-
tions, a “short circuit” may exist in a
cable when as much as a 1 MQ (or
higher) resistance path appears be-
tween two pins.

In contrast, the high output drive
capability of present-day CMOS digi-
tal circuits can easily maintain the
logic ‘1’ minimum voltage across a
short circuit of as small as several
hundred ohms.

Ideally, we would like an infinite
resistance between isolated conduc-
tors. As a practical matter, though, a
lesser amount will be quite adequate
for most applications.We recommend
a minimum isolation threshold of 1
MQ for general purposes, although
you may set the isolation threshold
to a higher value, depending on your
tester model. Refer to Fig. 2 to deter-
mine the maximum value that you
can set your isolation threshold to.

Note that the contact resistance of
dry human skin is about 2 or 3 MQ.
To minimize the likelihood of false
negatives during production testing,
we recommend setting the isolation
threshold above 1 MQ2 only when you

are testing cables that will be used in
a high voltage or extremely low cur-
rent application.

Why Check for Intermittent Connec-
tions?

We define an intermittent connec-
tion as a temporary but radical change
in resistance between two points oc-
curring unpredictably when motion
or stress is applied or when a change
in temperature causes expansion or
contraction of an electrical contact.

Poorly mated pins, broken wires,
and poor bonding, among other
things, may cause intermittent con-
nections. Checks for intermittent
faults are performed after a success-
ful, static continuity and resistance
check.

An intermittent open circuit ap-
plies to a low resistance connection
which, for a short period of time,
becomes disconnected (high resis-
tance). An intermittent short circuit
applies to two normally unconnected
conductors which, for a brief period
of time, short together (low resis-
tance).

The intermittence test is dynamic:
During the test, you flex the connec-
tors and apply stress (including pull)
to the cable (Fig. 1) while the tester
sends a continuous stream of test
pulses under fast cycle times. A full
cycle comprises a complete sweep
through all test points.

The CableEye software offers two
methods for checking for intermit-
tent connections; one detects conti-
nuity differences only (opens/shorts)
and another detects and reports re-

Continued on page 57
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Astro Tool Corporation

sales@astrotool.com

& \ASTRO TOOL CORP.

CONNECTOR ASSEMBLY TOOLING

Electrical Connecta

EDICAL AND TELECOMMUNICATION INDUSTRIES

Need proven connector assembly and service tooling quickly & reliably?

Contact Astro Tool Corp.

We have been designing, qualifying and manufacturing a wide variety of
erimping and Insertionremoval tools for more than 50 years.

Items in stock ship right away!
Lead times are short and reliable!

!
1

!“h

www.astrotool.com
503-642-9853

BEST.

EVER.

Tri-Star Technologies’ demonstrated track
record of over 1000 systems sold globally now
culminates in the remarkable next generation
X Series Automatic Contact Crimper.

¢ Fully automatic. No foot pedal,
wire triggered operation.

* Fast. Up to 1,800 crimps an hour.

*« Mil-Spec approved. Meets Mil-C-22520/7.
* Versatile. Accepts 16-26 AWG wire.

« Compact. Fits into small spaces.

* Built-in quality controls.

* Dual bowl option. Easy switch between
pins & sockets.

TAC X Series

Automatic Contact Crimper

Now even better.

|
<!+ | Tri-Star Technologies
Contact us at:
www.tri-star-technologies.com
Roger.Lewin@tri-star-technologies.com * 917-972-4133
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s 2021

Meetings & Courses:
March 6-11

Conference & Exhibition:
March 9-11

SAN DIEGO CONVENTION CENTER | CA

6 6 TECHNICALLY O
SPEAKING:

®
IT’S THE
PLACETO

)

IPC APEX EXPO 2021 will be | Denise J. Charest
packed with far-reaching f;::‘;}ﬂf;g:‘:’:ﬂ’ 5

ideas and insights. Circuits

IPC APEX EXPO 2021 is proceeding
as anin-person event. IPC and the
San Dieg c,efmwﬂu ition Center are
committed to the well-being and
health and soietﬁ of all attendees.

Cipc

IPCAPEXEXPO.ORG | $IPCAPEXERPO
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Cable and Harness Manufacturing ...

sistance variations. Furthermore, to
report the resistance variations there
are two options, 2-Wire or 4-Wire re-
sistance measurements. The Continu-
ity Only Test offers the fastest scan
rate.

The test is properly performed
when the sample rate is high enough
to statistically capture enough ran-
dom events to raise the confidence
level in the test result to an accept-
ably high degree. Companies running
stringent quality programs (such as
Six Sigma) will be looking for the
fastest cycle time possible. They need
testers that deliver diagnostic infor-
mation above a simple PASS/FAIL,
so they can provide quantitative and
qualitative data to their process-im-
provement feedback loop.

In advanced testers such as Cable-
Eye systems, when the test runs, a
tone will sound if any faults are found,
the error count will increment, and
a wiring diagram will display all ac-
cumulated intermittent connections
highlighted (Fig. 4). In this case, we
see an intermittent short between
pins 2 and 3 and an intermittent open

between 1 and 1 were detected. With
19 full test cycles being completed
every second, in 570 test cycles, 22
error events were detected.

It is clear that this is a faulty cable
and this test has correctly identified
it as such - in addition to identifying
and locating the errors. If this dynam-
ic test had not been performed, this
cable would have been falsely deter-
mined to “PASS”: all tester indicators,
labels, and reports would incorrectly
show as “PASS”.

Note that with a slower test cy-
cle frequency, fewer of these error
events would have been detected. At
a slow enough rate, despite running
an intermittence test, none might be
detected resulting in a false “PASS”. It
is important to pay attention to the
cycle rate setting.

Clearly, checking for faults in this
way will be able to tell you exactly
which, if any, wire has a break. Gener-
ally, the most likely location of a break
is at the end of the wire i.e. at the
connector. If a cable has been pulled
(experienced tension), it is possible
that a break might occur along the

Virw Differences C

o KT

' Teat Cycles: 570 B |

Ea=E=

Figure 5: Example of Netlist (Top) and Wiring (Bottom) Results

length. Cables for robotic applica-
tions might break along the length
especially if the repetitive motion
causes the cable to rub against a hard
point or exceed the recommended
radius of curvature. Figure 5: Real-
time intermittence testing identifies
a) the number of passes and errors,b)
the type of error (color-coded), ¢) the
location of the error.Conclusion It is
a common misconception that mea-
suring resistance is only required if
the product has embedded resistors.
We have shown the importance of
checking the quality of connections
and that this requires the ability to
measure resistance, to set upper and
lower limits, and to check for inter-
mittent connections.

It is also a common mistake to
assume that a cable is fault-free just

because a tester PASS light lit up, or
because you have an auto-generated
printed report with a “PASS” title.

Be sure you understand the pass
parameters against which the tester
is making the determination.

Check that your test system is ca-
pable of measuring the quality of the
connections, and that it has been set
up to do so with the right values for
your product and its application.

If you are subcontracting your har-
ness and cable manufacturing, ask
your supplier to confirm this infor-
mation and, if necessary, to reset the
pass criteria on their tester.

Our thanks to CAMI Research Inc.
for this paper. If you would like to
contact CAMI, you can do so at (978)
266 2655, or go to camiresearch.com.

Advertise in

Contact Jim Brown

or
Phone 708-594-7764

Wiring Harness News

jim@wiringharnessnews.com

CableEye

Highly Versatile Test and

Cable Management System
for Cables and Wire Harnesses

Whether you're an R&D engineer
designing cables for a new product or
a production worker checking
hundreds of cables an hour,
CableEye's unique graphic wiring
display tells you what you need to
know clearly and immediately.

Graphically see missing or shorted
conductors, miswired cables, reversed

diodes, twisted-pair errors, and
backward connectors.
Print  crystal-clear test results

including the wiring schematic.

Graphically compare two cables by
alternating the display between your
test result and the ideal cable.

Run a high-speed resistance test loop
while you flex the cable to check for
intermittent connections.

Trace hidden wires graphically with
our minihook probes.

Rapidly identify the

unknown cables.

wiring of

Set up electrical- or light-guided
assembly for fast error-free connector
pinning and harness assembly.

Automation-Ready: Scan Barcodes « Control External Devices « Display Work Instructions

camiresearch.com/testimonials

Have and older serial port tester? Ask about our Hardware/Software/Cal/Warranty Bundle Upgrade.

Maodel M3Z, Expandable to over
2500 Test Points, Use with Laptops Too!

Easily automate your tests, log test
results and print batch reports. Control
tower lights, lock and release latches,
diverter gates, label printers and more.

How much is your time worth?
Chances are that it won't take long for
CableEye to earn back your investment.

Basic systems start at $1295.
Operating software included.
READY TO USE!

Continuity * Resistance « 4 Wire  Capacitance * HiPot - Components

Visualize Wiring Schematically or
by Netlist with Color-Coded Errors.
See Full Measurement Data for
Every Connection.
Touch-5creen Compatible.

[ Sttty
Eatde T

Fully Docurment Cables for vour Own
Recaords or for your Customers.

e 18

Autornate Batch Testing

(" TAKEA )
FREE 2 WK ‘
TEST DRIVE!

@.

| P T MACRO EXECUTING.  Test Cound = B, Loons =3, Pasoed = 5

B Match Thaschokde: 10 0 low, 1.0 BT high

1 ¥r Renewable Warranty
Free Tech Support!

=S.CableEye®

i CAMI Research Inc.

+1978-266-2655 | sales@camiresearch.com
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L Y ’P ELECTRONICS
Wiring Harness Manufacturer's Association @ BETTER

An Affiliate of IPC

2021 WHMA 28th ANNUAL

FEBRUARY 16-18 | The Westin La Paloma Resort & Spa | Tucson, AZ

WHMA Annual Wire Harness Conference is your

opportunity to and new
approaches to the wire harness industry.

Enjoy a number of timely presentations on topics
important to wire harness manufacturers, OEMs
and suppliers. Participate in networking events,
best-practices roundtables and a tradeshow with
industry leading suppliers.

FOR MORE INFORMATION OR TO REGISTER FOR THE CONFERENCE,
visit www.annualconference.whma.org.
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{ ELECTRICAL MAY T1:

WORKSHOPS

TECHNOLOGY MAY 12-13:
EXPO 2021 CONEERENCE &

EXHIBITION

-

MILWAUKEE, WI

R(E

Under New
Management: You!

Your industry advocate—the Wiring
Harness Manufacturer's Association—is
leading the development of a new Expo
experience driven by the needs of electrical
wire and cable processing manufacturers
and suppliers. It's your industry—now it's
your show. Get ready to be inspired and to
leave wired—mark your calendar today!

EXPANDED NETWORKING

HEWPTE2021

electricalwires

Produced by:

VWHM A IPC.

Wiring Harfmess Manufacourer's Association BUILD ELECTRONICS BETTER CEMTIR
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GLASSIFIEDS

REPS WANTED

Well established wire processing equipment manufacturer is seeking ex-
perienced and talented outside independent sales representation throughout
the North American market. Contact us to discuss joining our team as we
provide custom wire processing solutions for our diverse customer base dur-
ing these turbulent times! We have a large range of equipment to offer, from
handheld tools, to fully automated and customized transfer lines. We look
forward to talking to you about this opportunity today!

Please contact us via:
Wiring Harness News

PO Box 669 * Schererville, IN 46375
Classified ad # 77424

Email: info@wiringharnessnews.com

— OUTSIDE SALES REP —

Wire Techniques, in Amesbury Massachusetts is seeking an
outside sales rep. We are a contract manufacturing house, we are in-
volved in all aspects of the wire and cable industry. We have a large
board shop, we make cable harnesses of all types, cable assemblies,
etc.

Please contact Elaine Ahearn:
Office 978-372-1300 ¢ email: eahearn@wiretechniques.com.

BRAIDERS WANTED

ALL SIZES, TYPES, OR QUANTITIES.
ANY CONDITION

Call: Tony Ross, Hamilton Products
Voice: 607-674-2030
Fax: 607-674-9367
E-mail: t ross@iwgbwd.com

SALES REPS

Established manufacturer of Power Supply Cord and
Wiring Harness products is seeking both sales rep firms and sales-
people to further expand our growing business. Various territo-
ries are available. We offer some of the best products with the
lowest prices, great customer service.

If interested, please contact us by
email: uscordset@gmail.com or call us 847 361 7862

HIRING B2B
WIRE & CABLE
INSIDE SALESPEOPLE

e Uncapped Earnings
e Account Independence
e Diversified Markets

For Office Locations in:
Collegeville, PA
Pewaukee, WI
Bedford, NH

Apply
awcwire.com/careers

SALES REPS WANTED

KM USA is seeking additional outside independent sales represen-
tation throughout the North American market. Join our team that
offers 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.

crimptools.com

“Specializing in Crimp Tool Needs”

Authorized Distributor For:

Pico Corp, Burndy, Rennsteig Tools,
Thomas and Betts, Sargent

Many Other Manufacturers:

Amp/Tyco, Daniels, Astro, Raychem, Kings,
Molex, Panduit, and many more

Stocking: Same Day Shipping
AMP Hand Tools 1000’s
Hydraulic Crimpers/Crimp Heads and Dies
Pneumatic Crimpers
Hand Crimp Tools & Positioners
Install & Removal Tools
Raychem Heating Tools AA400, IR550, IR1759

ALWAYS LOOKING TO
BUY EXCESS INVENTORY

Dakota Electronics Inc.

512-852-8119
sales@crimptools.com
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CASH FOR SCRAP

WIRE & CABLE

Chicago Surplus & Recycling Inc
Ask for Jared 262-862-2517

PO Box 161 » 11304 260th Ave ¢ Trevor, Wl 53179-0161
Over 30 Years

WWW.DRUMCONE.COM

HIGH SPEED WIRE FEED SYSTEM FOR
AUTOMATED PROCESSING MACHINES

- Heavy-Duty Steel
Construction

- Open Frame Design

- Fits Standard
24" Wire Drums

- Easy-to-Install Kit

- Quick Change Mounting
- Custom Sizes Available
- Made in USA
Dramatically Improves Wire Processing Productivity

by Guiding wire at high speed into
Wire Processing Equipment

info@drumcone.com

678-929-5502 Ext 101

GLASSIFIEDS

Trouble controlling your cable?

A new wire straightener
can help!

To find the best straightener
for your needs, visit:

J2Xsystems.com

4LADDING

BRAIDING
MACHINES

We Build, Buy & Sell
Harness Braiders

We also supply braider
bobbins wound with material.

Products and Services
¢ Braids; Wire and Textile
e Bobbin Winding

¢ Harness, Overbraiding, &
Shielding

¢ Buss Wire
Visit www.gladdingbraid.com

(315) 653-7211

Profiling??

We do it all the time. Each issue, we interview a harness
manufacturer, covering their history and some of the things that make
them stand out. If you would like your business profiled, contact Joe
Tito at joe @wiringharnessnews.com.

Wiring Harness 113/,

Serving the Electric Wire and Cable Processor
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Il YOUR WORLD OF HIGH
VOLTAGE POSSIBILITIES
JUST GOT WIDER I

Increase production with powerful, flexible and affordable high voltage wire prep and
crimping sclutions from TE Connectivity (TE). Our new HV-CP cable prep machine can take

the complexity and long preparation times out of your high voltage cable processing. It can
process (10 - 120mm®) multi-layered conductors in as fast as 30 seconds. And, our com-
pact HV-20 bench-top terminator is powerful enough to produce up to 178 kM (20 tons)

of crimp force in order to process wires up to 120mm?. But don't let their compact size fool
you, our high voltage machines are loaded with additional features like integrated vacuum

systems, crimp quality menitoring and Industry 4.0 compatibility.

Download our whitepaper on the Challenges of Large Wire Crimping at For added flexibility, our unigque
modular platform accomodates a
wide variety of die sets with different
processing orientations to handle
both TE and non-TE terminals.

te.com/hvtooling

Let us put a driving force behind your production by contacting our sales team at

F17-810-2082 or ToolingSales@te.com

S
EVERY CONNECTION COUNTS -_— TE

connectivity

© 2020 TE Connectivity Ltd. family of companies. All Rights Reserved. TE Connectivity and the TE connectivity (Jogo) are trademarks.



https://www.te.com/usa-en/products/application-tooling/applicators.html?te_bu=App&te_type=other&te_campaign=elq_glo_gat-elq-global-oth-gatd-ocean20-parent-campaign_sma-635_1&elqCampaignId=36370
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REDUCED
TO THE MAX

THE COMPACT CLASS
FOR FULLY AUTOMATIC,
DOUBLE-SIDED CRIMP
AND SEAL INSERTION

GAMMA 450

The compact Gamma 450
processes and assembles ca-
bles fully automatically on both
sides. 2 crimp and 2 seal modules
each handle conductor cross-sec-
tions from 0.13 to 4mm?. A fully integ-
rated monitoring system guarantees the
complete traceable quality. Supported by
innovative HMI touchscreen operation and
quick-change systems, the machine allows the
quickest possible set-up and changeover.

komax

komaxgroup.com


http://www.komaxwire.com

