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Company Profile:
Park Manufacturing

By Joe Tito
Wiring Harness News

f you've read many of our in-

dustry profiles, you are no

doubt intrigued by the boot
strap stories they contain. Harness
manufacturers seem to have taken
some extraordinary paths to suc-
cess. Park Manufacturing is certainly
no exception. I recently spoke with
Kevin Knutson, President, and Marlys
Dunne, Vice President, about the
company’s genesis.

Park Manufacturing was started
by Bernie Miller in 1946. Prior to
that, Bernie had been contracted to
produce saw blades for Shopmaster,
a woodworking catalog company.
Shopmaster sought expansion into

other products and markets. They
had an idea for a Christmas tree stand
that had multiple built-in outlets for
light strings. They knew Bernie was a
tinkerer and approached him to help
design and build the new product.
It’s the product that launched Bernie
into electronics and was the impetus
for the formal creation of the com-
pany in St. Louis Park MN. After oper-
ating in his kitchen for a short time,
Bernie opened the first Park Manufac-
turing facility in town.

Bernie sold the business to Art
Torgerson who moved the facility
to Cedar, MN in the early 1960’s. Art
continued to produce electronic as-
semblies and eventually sold the
business to Denny Kleven in 1989.
Denny is the current owner of Park

Boeing Partners with College
in Cable Harness Bootcamp

By Shalin Jyotishi

he pandemic has prompt-
ed more consumers to
seek out shorter, non-de-
gree credentials such as certificates,
industry certifications, occupational
licenses, and other upskilling op-
portunities that require less time or
financial investments in comparison
to a traditional degree program.
Following the trend, skills-building
“bootcamps” have also emerged as an
increasingly popular mechanism for
career preparation. Rightly or wrong-
ly, bootcamps can sometimes get a
bad rep as “fly by night” operations
orchestrated by greedy companies or
individual “gurus” looking to make a
quick buck off those who urgently
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need new jobs-oriented skills.

Many bootcamp providers have
closed in recent years reportedly due
to a lack of alignment with employer
needs, and according to Career Kar-
ma, an organization offering a boot-
camp directory and coaching, 72 per-
cent of bootcamps charge more than
$10,000 which can rival the tuition
for many quality degree programs at
public community colleges.

Additionally, there is no nationally
standardized way for consumers to
evaluate the effectiveness or labor
market outcomes associated with
bootcamps, which can make it diffi-
cult to tell which programs are worth
their salt.

Continued on page 13

kR SR TR
= i e . Es

=l S e e N

- - i

Complex Assembly at Park Manufacturing.

Manufacturing. Recognizing the need
to expand to accommodate automa-
tion and a growing workforce, Denny
opened a state-of-the-art facility in
Cambridge, MN in 2000.

Today, Park manufactures cable
and wire harness assemblies along
with electromechanical assemblies
for specialty automotive (agricultural,
construction and trucking equip-
ment), mil/aero, industrial and medi-
cal markets. “I started here in 1999

and at that time we were concen-
trating mostly on industrial markets,’
Kevin mentioned. As they improved
their work standards and quality pro-
file, the company began to move into
these other markets. “We are a low-
volume/high-complexity ~ manufac-
turer, and we have developed a niche
that we focus on.”

Chatting briefly about some spe-
cific products the company makes,

Continued on page 18

Reshoring Opportunities for
Harness Manufacturers

By Joe Tito
Wiring Harness News

few years back, Harry Mos-
er, Founder and President
f the Reshoring Initia-
tive®, came and spoke about his or-
ganization at an industry event. The
mission of the Reshoring Initiative is
to bring good, well-paying jobs back
to the US by helping companies more
accurately assess their total cost of
offshoring products. The goal is to
shift the collective thinking that off-
shore is always cheaper by highlight-
ing its true cost compared to domes-
tic manufacturing. Harry has worked
with countless manufacturing com-
panies giving them the ammunition
to target these opportunities.

With all that has transpired over
the past couple vyears, it seemed
reasonable to reach out to Harry to
check on the progress his organiza-
tion is making, and review some of
the tools available to wire harness
and cable assembly manufacturers to
directly target the reshoring of the
complex assemblies that U.S. manu-
facturers excel at producing.

WHN - How much business is ripe
for the picking? How much business
can U.S. manufacturers make the case
for reshoring?

Harry - Well, ripe for the pick-
ing, yes. But many of the apples
are high on the branches and will
require a little work. If you look at the
statistics I provided, the line chart
(Figure 1 - Page 6) shows that com-
pared to China, for 8% of the prod-
ucts the U.S. wins on price. We win
32% on total cost of ownership
(TCO) considerations. Basically, if
you are just looking at the FOB price,
very little is reshorable. But based on
TCO, 32% is reshorable.The numbers
would be higher still if all companies
used TCO, since the economy would
grow so much more and become
more efficient as we rebuilt supply
chains here.

Generally speaking, Chinese infla-
tion has been higher than U.S. infla-
tion. I've got a chart showing unit
labor cost for a bunch of countries in-
cluding China and the U.S. Our dollar
cost per hour of labor has remained
flat, while China’s is up 400% since
2000.

WHN - What are some of the tools
available to readers from the Reshor-
ing Initiative to convince OEMs that
offshore isn’t always cheapest?

Harry - The TCO Estimator is a
free online software to help compa-
nies make better sourcing decisions

Continued on page 6
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From the Editor
Greetings Readers,

In the last issue, my rant...| mean position...on sourcing closer to home,
wherever home is, struck a cord. | received many positive comments.
Since then, | reached out to Harry Moser of the Reshoring Initiative, for
his input on the subject. Harry shared some great insights ina Q & A
that starts on the front page of this issue. For me, the money quote is,
“Putting products in boxes and shipping them for four to eight weeks
adds zero value.” That nails it! Harry gives some extremely useful tips
for helping manufactures convince OEMs that offshore is not always
cheaper. | sincerely hope you give the article a look.

Now, we are seeing even more supply chain woes. This time caused by

cybersecurity issues. Earlier this year, we reviewed the DoD’s new é‘:ﬁ Tito
cybersecurity framework. They are requiring strict adherence for all for

. . ; . . Joe@wiringharnessnews.com
suppliers, at any level, in DoD programs. It's certainly something to 407.739.9811

take seriously if you are in that realm. You can review that article in the
Jan/Feb issue, or just go to our website and type the word “cybersecu-
rity” in the search box under the More tab.

It might be a good idea for any company, whether they are supplying
to the DoD or not, to follow these guidelines. At WHN, we have taken
this issue very seriously and have greatly enhanced our own cyberse-
curity efforts. | hope you will consider doing the same.

Keep plugging away,

o

PS - Ideas for articles? Contact me! Joe@wiringharnessnews.com

HERZOG"

— SINCE 1861 —

Cable harness
braiding machines
to be crazy about.

Individual solutions for all your cable and wire
harness production demands. Superior
machine quality and 100%. reliability. So
many reasons to be crazy about HERZOG.

Find out more at herzog-online.com
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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
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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
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Reshoring Opportunities for Harness Manufacturers

Continued from page 1

about offshore vs. domestic. It can

also be used to sell against imports.
TCO quantifies 29 costs and risks,

price disadvantage vs. offshore. The
TCO Estimator is recognized on mul-
tiple U.S. Department of Commerce

websites. Repeated international

often balancing a 15% to 20% FOB studies document the value of using

& \ASTRO TOOL CORP.

CONNECTOR ASSEMBLY TOOLING

RSTRD TOBLE AND SERVICES
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Meed proven connector assembly and service tooling quickly & reliably?

Contact Astro Tool Corp.

‘We have been designing, qualifying and manufacturing a wide variety of
crimping and insertion,/removal tools for more than 50 years.

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

www.astrotool.com
503-642-9853

Astro Tool Corporation
sales@astrotool.com

TCO instead of FOB price for sourc-
ing and siting decisions. We recently
helped one company win a $60 mil-
lion order vs. a Chinese competitor
using the TCO Estimator. It’s useful
and it’s free, and that’s always a great
combination.

Another great tool is the Import
Substitution Program (ISP). A com-
pany contacts us and we identify the
biggest importers of the products
the company produces. We then de-
termine the tonnage being brought
in and uncover the offshore sources.
Then, the company uses the TCO Es-
timator to convince that importer to
buy from them instead. It’s very sim-
ple. It gives you leads, and it gives you
a sales tool to close some of those
leads.

The conversation goes like this: I
see you’re bringing in 20 containers

of product a year from China. We've
automated, and we think we’ve got la-
bor cost down to 15% or 20% of total
cost, so the offshore producer can’t
be more than 10% or so lower than
we are.We’ve calculated 20 points of
hidden costs with the TCO calculator
so we think you will be 5% better off
buying from us.

There is a fee for this. But we
are also marketing it through Manu-
facturing Extension Partnerships
(MEPs). These are non-profit affili-
ates of Commerce, and there’s one
in every state.They are there to help
small businesses like harness shops.
We are marketing through MEPs in
Ohio, New York, Illinois and Rhode Is-
land, and other states are considering
it. For companies in those states, the

Continued on page 8

Figure 1

Chinese Price and TCO, % of U8,
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FA}L

+1-91 5=59—1-9866
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CIRRIS

‘ Complete Testing
Solutions

From the Harness Shop
to Final Assembly

Whether you need to test simple cables or complex harnesses, we are your single source
for standard cable testers, distributed harness testers, and custom testing solutions.

Our Features and Services Include:

’ Low voltage and high voltage (hipot) o Guided assembly, error-proof assembly
testing up to 6000 VDC and 5000 VAC and testing
-3@:- Functional testing with the ability to == Innovative software for testing, tracking
*  energize lights, relays, and sensors e === and reporting
x Expandable systems that grow with your €% Custom hardware design, software
changing needs & integration and programming services
-Fg Solutions to adapt to your existing é Modular test systems for testing,
interface cables and DUT marking, and vision inspection

Learn about our testing capabilities and solutions.
TESTING.CIRRIS.COM | 1-801-973-4600

SCHLEUNIGER TESTING ALLIANCE

adaplronic k |
E dapt CIRRIS pehieqniger To Be Best in Test.
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Program Destructive or Non-Destructive Modes, Force, Speed and Time
Save up to 26 Test Configurations © Quick Change Attachments Available

Manual Testers

Simple One Stroke Operati
Economical Solution
Up to 220 Ibf

Gall 800-373-9989 or Visit imada.com

IMADA®, Inc.

3100 Dundee Rd., Suite 707, Northbrook, IL 60062
Tel: 847-562-0834 Fax: 847-562-0839
imada.com E-mail: imada@imada.com

imada.com

1S0 9001 Registered ISO/IEC 17025 Accredited

CableEye®
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R&D - Prototyping » Productlon Batch Testmg « High MIX Low Volume (HMLV) « Low Mix High Volume (LMHYV)

Tester and Test Management
I - Set up measurement, reporting, networking, log-in conditions.

- Control test workflow with in-built Macros or JavaScript scripts.

jss . Control external devices with unlimited relay outputs.
- - Manage integration with APl and LabView interface.

TR

e - Create embedded pop-up Operator Work Instructions.

« Design First-Article cables and modify others.
= - Setup electrical- or light-guided assembly.
- Link software to custom test fixtures.

» Block unauthorized changes to stored data and scripts.

« Import/Export cable wiring lists and test results.

Tester Management « Troubleshooting - Testing « PASS/FAIL Checks

Continuity * Resistance * 4 Wire * Capacitance * HiPot - Components

Demo i
j 1-
Systems ﬁﬁ .
i Available! @%

CableEye and the CableEye Logo are Registered Trademarks of CAMI Research Inc. LabView is a Trademark of National Instruments Corp. JavaScript is a Registered Trademark of Oracle America, Inc.

Reshoring Opportunities for
Harness Manufacturers

Continued from page 6

MEP's pay for our service.Anybody in
those states can contact us, or they
can contact the MEP and say, ' Hey we
want to play. If your state is not on
this list and you’re working with an
MEP, let them know about this pro-
gram. We’d like to have more states
on board!

WHN - Harry Moser is sworn in
as the 48th President of the United
States. Describe the new administra-
tion’s trade and industrial policy.

Harry - People say it’s not good to
pick companies and it’s not good to
pick industries. In principle I agree.
That’s why I say, don’t pick indus-
tries, pick industry. The only reason
we are in the position we are with
computer chips and other goods is
we haven’t been competitive in mak-
ing those things for so many years.We
are totally dependent on China and
it’s just insane.Those mission critical
industries are gone because we did
not have a cohesive industrial policy.
We have to recover from 40+ years of
de-industrialization.

‘We have also had too many kids go
to university and not enough of them
learning a vocation like toolmaking
and welding. At some point you have

to reverse that if you want to succeed.

All-in-One Test and Cable Management
Maximum Flexibility for the Widest Range of Test Needs

F =i

aille

Testing

Production Mode Batch Testing

« Enable Production Mode with a single-click or barcode scan
to display a limited set of essential controls and information.

- Activate automation scripts with barcode readers.

- Follow illustrated instructions to set up the station and test
batches of cables with automatic label and report generation.

« Check continuity, components, leakage current, insulation
resistance in one step - Fully Automated.

- Search for intermittent connections.
« Instantly report the full set of data for every connection.

« Run automatic Data Logging and Batch Recording.

B<.CableEye®

CAMI Research Inc.

+1978-266-2655 | sales@camiresearch.com

Government data shows that 35% of
the people who have university de-
grees are in jobs that don’t require
them. So, to say we want more people
to go to college and never question
the logic...that’s just stupid!

There has been a turn-around in
some places.The community college
system has put in a lot more manu-
facturing curriculum.There’s one ex-
ample I often mention. In Milwaukee,
there’s a community college called
Milwaukee Area Technical College.
They brag about the fact that they are
the second largest graduate school in
Wisconsin. So only the University of
Wisconsin at Madison has more peo-
ple attending who already have bach-
elor’s degrees. They’ve got thousands
of degreed people coming back to
get a technical or associate degree so
they can make a living.

The most important objective of
sound trade and industrial policy is
reducing our manufacturing cost by
20% vs. most other countries; We do
this partially through automation.
People always say, ' Well, if we do that,
we’re not going to add any jobs, we’re
just going to have robots, and that’s
no good. But I say we will lose more
jobs to Chinese automation if we do
not automate, then we will lose in the
U.S. if we do automate. China is over

Continued on page 10

CABLE FAILED

Discard cable
in red bin

Sk TEST dor faxi cable of
FTOF ta finish batch
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WIRE HARNESS ASSEMBLY STATIONS

Designed for the ergonomic assembly of wire harnesses

Surfaces tilt and adjust up and down
Holds boards from 24" x 24" up to 48" x 96",
Two models to choose from - Electric or Manual adjust
Adjustable front lip holds boards from 250" to 750"

—iLILIN=

THE LEADING EDGE IN MODULAR ERGONOMICS

U

The Leading Edge
in Modular Ergonomics
10 Aveco Road
Haverhill, MA 01835
Ph: 800-739-9067
Fx:978-374-4885

E-mail Bench® [proline.com

www.1proline.com
www.industrialworkbenches.com

Custom Cable Solutions

Reshoring Opportunities for Harness
Mﬂ““facturers Continued from page 8 ___________

there dramatically increasing
their productivity through auto-
mation, and they’re still willing
to work for a third of what our
people are. How do you com-
pete? Automation!

Another area we need to
look at is our tax policy. It’s
tough to get politicians to think
about it because it’s really one
of those third rail things, but we
need a value-added tax (VAT).
Increasingly, 'm seeing econo-
mists come around to saying
the only way to get the kind of
money and incentives we need

WIRE & CABLE CORPORATION

A CUSTOM CABLE MANUFACTURER FOR OVER 40 YEARS

is to have a VAT. If you tax work
and capital as high as you have
to in order to get the trillions of
dollars the government wants
to spend, a lot of people are go-
ing to stop working and stop
investing. The economy won’t
grow. Whereas, with a VAT, you
won’t have as much of that ef-
fect. But you have to offset that.
You have to eliminate some
other taxes like Social Security
and Medicare so that the work-
er comes out about the same.
That’s the tricky part.

Finally, we have allowed the

value of the dollar to rise too
much relative to other curren-
cies. We need a 20% to 30%
lower USD.

WHN - In a recent From the
Editor in WHN, the point was
made that there is wisdom in
sourcing critical supply chain
elements closer to home...
wherever home is.You concen-
trate on U.S. reshoring, but is
it wise for other countries/re-

gions to do the same?

Harry - Yes! Putting prod-
ucts in boxes and ship-

Specialty (

Custom & Specialty Cable

WWW.jamesmonroewire.com

Solar & Wi

Elevator & Lift

Crane & Hoist

] ERTIL (y R T
_"'::'lf‘_nclil",.-' '-,-!ll 'F!ac Las

e L
mns

Communicatio

. ping them for four to
eight weeks adds zero
value. Most reasonably
densely populated re-

gions should produce
goods 1000
miles from where they

within

are consumed. It’s good
for environmental poli-
cy, it makes economies
more resilient, and it
helps with
equality. We currently
cooperate with Reshor-
Holland,

income

ing Canada,

nd UK and Italy in these

endeavors.

None of these things
I've outlined here are
easy. But if it were easy,

ooy they wouldn’t need

Vilning

: me!

Specialty Military
Harry and I would
Electrical & Electronics love to bear of your
reshoring cases. We
Industrial Automaton would like to show
that buyers should

consider US. sources.
It’'s not mnecessary to
name customers. Con-
tact  joe@uwiringhar-
nessnews.com

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,

RoHS and CE compliant products, Exceptional Manufacturing

Capabilities at Competitive Prices with On-Time Deliveries and

Minimum Order Quantities of 1,000ft.

- -

] o -

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

Mawny thanks to
Harry Moser for belp-
ing put this article

togetber. If you would
like more information
on the TCO Estimator
or the ISP programs,

visit  reshorenow.org.
You will find a pleth-
ora of information to
belp bring manufac-
turing back to the U.S.

CLASSIFIED ADS
Pages 59-60
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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
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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 LRUs, 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-MCQO strives to assure
you produce quality 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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Boeing Partners with College
in Cable Harness Bootcamp

Continued from page 1

But we shouldn’t throw the baby
out with the bathwater. When exe-
cuted strategically by a credible edu-
cation provider and with the learner
and employer needs in mind, boot-
camps can maximize affordable train-
ing outcomes for busy learners.

The bootcamp inspiration recent-
ly struck at The Boeing Company and
its partner Mesa Community College
located in the Greater Phoenix area.

In 2019, the aerospace giant, one
of the top fifty largest employers in
Arizona, approached Mesa to help
train four hundred and fifty electrical
technicians skilled in electrical wir-
ing and harness within two and a half
years.

Mesa, a recognized leader among
community colleges in the manufac-
turing workforce ecosystem, has long
offered customized training and non-
degree programs to meet labor mar-
ket demands.

But fulfilling this tall order didn’t
necessitate a new certificate or de-
gree program. Instead, Mesa and
Boeing partnered to create a unique,
stackable, customized, and for-credit
training program structured as a Ca-
ble Harness Wiring Bootcamp.

In 36 hours of in-classroom in-
struction, bootcamp completers earn
the IPC A-620 Industry certification,

three credit hours, and an interview
with Boeing on-site at Mesa - for
$270 with full tuition reimbursement
upon successful completion.

Students attend the bootcamp for
just four hours a day over nine days.
The first week focuses on theory
while the second week is focused
on hands-on learning. Nine adjunct
faculty on loan from Boeing and on
Mesa payroll teach each of the nine
courses.

Students pay the all-in bootcamp
cost amounts of $270 which is fully
reimbursed by Mesa upon successful
completion, thanks to Mesa’s grant
funds from state, federal, and private
sources.

So far, Mesa and Boeing claim a
near 100% completion rate. Upon
completion, students who pass Boe-
ing’s background checks are invited
to interview on-site at Mesa. The
3-credit hours can count as a techni-
cal elective for a certificate of com-
pletion or associate’s degrees Mesa
offers.

So far, 355 students have complet-
ed the bootcamp, 234 students have
been interviewed, and 211 have been
offered jobs (Due to the COVID-19
pandemic, Boeing paused hiring un-
til this summer). Mesa’s surveying of

Continued on page 14

copper wire and

¢ Building Wire 600V

¢ Fixture Wire 600V

¢ Machine Tool Wire 600V

* Power and Control Tray Cables 600V
e Appliance Wire & Cable

e Cross Linked Polyethylene 150C°
¢ [rrigation Cab le

¢ Pet Wire

¢ Thermoset Insulated Wire

e Communication Cable

e Plenum Cables

Industrial Wire and Cable Corp.

Premier manufacturer of high quality

¢ Bare Copper Wire 8AWG-40AWG soft and hard

e Qur products meet or exceed RoHS requirements

cable products

FIELD-PROVEN
MXI150 SEALED
CONNECTORS

from Molex

The environmentally sealed
package and superior
performance in a reduced
package size makes the MX150
Series is a popular choice for
marine, off-road, and
agricultural applications.

All-in-one housings make
for easy and efficient
installation, saving you labor,
time, and money.

Industrial Wire and Cable Corp has been manufacturing
wire and cable products for over 40 years. We only
produce the highest quality products at competitive
prices. Our manufacturing process begins with
5/16 copper rod so we can control all tolerances to the
highest standards in our state-of-the-art facility located
in Lake Zurich, IL

In Stock and
Ready to Ship!

For stocking information call 800-328-2724
or visit www.waytekwire.com/molex

Request a complete catalog by phone, fax, or email today!

Phone: 847-726-8910
800-878-WIRE
Fax: 847-726-7644

Visit our website
www.industwire.com

" WAYTEK

50 YEARS 2 Since 1970

Industrial Wire and Cable Corp.
66 N Buesching Road ¢ Lake Zurich, IL 60047



http://www.industwire.com
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Boeing Partners with College in Cable Harness Bootcamp

Continued from page 13

program graduates revealed that stu-
dents who weren’t hired by Boeing
have leveraged their new skills for
other opportunities or continuing
education.

While Boeing is Mesa’s primary
partner, other national and regional
employers have also said that they
value the skills obtained through the

Bootcamp including Phoenix Logis-
tics,ASSA ABLOY Group, General Dy-
namics, and Honeywell.

The starting salary for Boeing tech-
nicians who complete the bootcamp
is $18 an hour and some technicians
are paid $23 an hour depending on
experience. Both wage rates are re-
spectable when compared to the $11
minimum wage and the $12.29 local

for textile dnd/or wire shiel

Our capacity of 1 t6-1,000
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 Produclts.

HAMILTON PrRODUCTS, INC.

living wage threshold in the Pheonix-
Mesa-Scottsdale region - especially
considering the fact that the program
only takes nine days and is free for
completers.

The bootcamp serves a diversity
of learners from many walks of life:

*  Fifty-six percent of graduates
are adults over the age of 25,and two
percent of graduates are even in high
school, aged 15-17.

* A quarter of graduates are fe-
male (notable given that U.S. man-
ufacturing jobs tend to be male-
dominated), almost eight percent of
graduates are veterans, and fifty-five
percent are first-time credential earn-
ers.

*

Forty percent of graduates are
minorities, mirroring the diversity of
the state.

Compared with those hired from
Boeing’s typical staffing agency, Boot-
camp graduates made significantly
fewer errors once hired.

Graduates are happy with their
career outcomes and a new set of
transferable skills. “The harness and

cable assembly bootcamp was ex-
actly what I needed. It helped me get
to my goal as a permanent employee,’
said Jocelyn Johnson who completed
the bootcamp and now works at Boe-
ing.“The job at Boeing means a lot to
me and my family.”

Mesa was similarly pleased with
their outcomes.“Mesa offers a variety
of jobs-oriented degree and non-de-
gree programs, but Bootcamps offer
one of the fastest returns for our stu-
dents and employer partners. If co-
designed in a reciprocal way, colleges
can be much more agile in respond-
ing to the needs of their students and
the local economy,” said Leah Palmer,
Executive Director of Mesa’s Arizona
Advanced Manufacturing Institute.

Earning a degree in an in-demand
field from affordable, quality public
institutions can still yield the great-
est return on investment for students,
but a degree isn’t necessary to secure
a quality life. As more colleges and
universities explore bootcamps as a
new model for career preparation,
employers, institutions, students, and
local economies may stand to benefit.

For more information, contact
Shalin at Jyotishi@newamrica.org.

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

GABLE = DESIGN

QUALITY « LOST  DELIVERY

a Division of Isodyne Ing.

Cost Delivery

» Let us support your engineering team
»* Assemble your BOM

» Can kit prototype and FAT cables
»* Quicker prototypes, faster to production

* Proactive and efficient
» Decades of experience and knowledge

» Add value to your program
» Ask about our PCB integrated designs



mailto:jyotishi@newamrica.org
https://www.internationalwiregroup.com
https://pick3cable.com

INDUSTRIAL INFO-TAINMENT

By Paul Hogendoorn
What does it mean to “finish
well,” and how important is it to do
so? That’s a question I have thought
about from time to time over the last
dozen years, but more so the last few
months having made the decision to
transition from an active leadership
role in a business I co-founded eight
years ago to a role far less active or
involved, and still largely undeter-
mined (but that specific conversa-
tion would be more
about “beginnings” and
starting next chapters,
while this column is all
about finishing well). A
few months ago,I iden-
tified June 30 as the fin-
ish date, with the goal
of channeling my ef-
forts towards finishing
well.

Throughout our ca-
reers, we do not get
much practice “finish-
ing well” We get far
more practice start-
ing new projects. We
conceive more ideas
and projects in our
minds than we get the
chance or opportunity
to start; we start many
projects that iterate so
much that when they
end, they don’t seem
at all like the project
we started. And many
of the projects we
start stall at some point
along the way, or get
pushed out so often
they simply peter out,
or just blend into our
daily working exis-
tence. That all speaks
to the reason why fin-
ishing well is often so
difficult to do, but it’s
also the biggest reason
why it is so important
to do.

Here are,in my opin-
ion, and based only on
my personal experi-
ence (I've had more
than one crack at this),
the top three reasons
why finishing well is so
important:

Reason omne: en-
during legacy. If you
finish well, whatever it
was you started has the
chance of continuing
on well beyond your
involvement. If you
are an entrepreneur, or
are proud of what you
have helped build, you
will ultimately want

Finishing Well

to be able to look back at what you
started and see it continue on. If you
think that the demise of a company
after your departure is proof of your
value to that organization, you've
completely missed the point,and you
haven’t finished well. True leaders
recognize that they have done their
job well when the organization does
as well, or even better, when they are
not there day to day and are no lon-
ger critical to the achievement of the
goal.

Reason two: making room for
your team to grow. By the end of
your term, you will have spent the
best part of your personal abilities -
your time, energy, talent, learned skill,
acquired experience, etc. - and the
next stage or phase of the project/
dream/vision will require more than
you have left to offer. It would be a
selfish (and likely delusional) thought
to convince yourself that a team of
people you have selected, brought
along and mentored wouldn’t be ca-
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Paul Hogendoorn

pable of taking the project/vision/

Continued on page 17

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.

© 2021 Tri-Star Technologies

M-100L FG-TT

The ultimate laser wire marker

A TRI-STAR

/\\ TECH/NOLOGIES /INVC.

Contact us at: www.tri-star-technologies.com
whn@tri-star-technologies.com e 323-347-5767
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Our Product Line
s Our Spokesperson

ETCO Manufactures Pancon Terminals

ETCO.COM

50 9001:2015
ATF 16945:2016 ! MADE IN THE LISA

Superior quality across a broad range of standard and custom products, reliable delivery and extremely responsive customer
service are the three main reasons why our customers are so loyal.

For 74 years we have been focused on these goals. ETCO now produces 450 Pancon products in addition to our own extensive
line of standard and custom products.

If we may be of assistance please contact Sean Dunn, Vice President of Marketing at 1.941.756.8426 or sdunn@ETCO.com.

$.ETCO
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FiniShing WEII Continued from page 15 ______

company to the next level as persistently.I am forced to face perhaps even more important. In novative F|XtU re SOIUUO”S for
well as you could do yourself. If  the reality that “able time” is a The true measurement of fin- YOUT Critica| TeSting ISSUQS
you did your job right after the finite thing. Finishing well on ishing well is often not what

- Continuity Test Fixtures 4

starting period and in the ac- current projects is what cre- happened while you were . Slave Cables for Functional Testing _—
tive working period,you would ates the capacity to start well there, but what happened « “Burn-in"Test Fixtures 4 2
have those people in place,and  on new projects. there after you finished. * Terminal Seating Testing u
they would be ready to take on Unfortunately, it often takes ’ Ez;‘;?g:gtzﬁsence Detection

. . . " l
the challenges. Finishing well a whole career to learn how Paul Hogendoorn cofound- . Wire Routing Products
means making room for them to finish well. We get so much ed FreePoint Technologies in ;
to grow. more practice and experience 2013, bringing innovative = i

starting than we do finishing, and effective IIoT technolo-

Reason three: creat- ,n( py the time we get to the gies fo the manufacturing
ing new opportunities for finishing stage, we have to start ~ sector to belp them achieve
“starts.”  Throughout my o try to figure everything out. their Industry 4.0 objectives.
working career,I've had a habit  1ps not easy, but as I hope 1il-  Previous to that, be cofound-

of always keeping my plate full  ygtrated above, it is critically ed OES, Inc in 1981 as well as . . .
of projects and responsibili- jmportant - finishing well is at ~ belped launch multiple other Your Wiring Harness Solution Provider

ties, usually to the point of just jeast as important as starting  ventures. He can be reached at ELECTRICAL CONTINUITY & COMPONENTS

overflowing a bit. (Or alot).In el and executing well, and  paul.bogendoorn@gmail.com Ph.614+409+9104 Fax. 614+409+9115
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enough resources, and

no one else available

to do something that
needed to be done.The
problem with having a
lot of unfinished things
on your plate is that it
keeps you from starting

other things. You have

SPOOL

to finish some things in
order to gain the capac-
ity to start other things.

Now, in my case, that

means contemplating
a whole laundry list of
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HEAT SHRINK TUBING &
CABLE SLEEVING SPECIALIST
CALL US TODAY: (800) 421-3536
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YOUR TUBING SPECIALIST

SUBSCRIBE TO WIRING HARNESS NEWS
WWW.WIRINGHARNESSNEWS.COM

12753 Moore St., Cerritos, CA 90703 « Toll Free: 800-421-3536 « Local: 562-404-9998 « Fax: (562)404-9698 - sales@thermosleeve-usa.com « www.thermosleeve-usa.com
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Company Profile: Park Manufacturing c......one:
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C Wipers

P

{

Tel: 619-303-7924
Fax: 619-303-7925

Same Day Shipping

-

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

Ask for Chuck

Original!!!

Kevin noted the assemblies
they are making for the forced-
air patient comfort blankets.
“They are the pre- and post-
operative warming and cool-
ing blankets and we have been
building those products since
before I started.” He also men-
tioned some assemblies they

research

make for medical

equipment. The company also
has some emergency equip-
ment manufacturers in their
back yard and produces assem-
blies for fire trucks and ambu-
lances. They are also a second-
tier producer for a company
that builds a myriad of military
products.

The discussion turned to

The Wardwell Harness Braider is the ideal
machine for over braiding on harnesses. It
works equally well with wire materials or
with textile and synthetic threads. The
improvements to this type of standard
machine include: a motor driven capstan
take-up for accurate coverage of the
harness, a new tubular frame, a self
lubricating horn gear, a new operator station
and sound reduction, among many others.

Technical Features

+ Carriers for both textile and wire

+ Infinitely variable motorized take-off system (18"

capstan)

+ Variable speed drive with foot potentiometer
+ Self lubrication horn gears

Remote Operator Station equipped with
+ Siemens OP3 Display with alphanumeric

fault annunciation for pitch set and fault

messaging.

+ Start, stop, jog and Emergency Stop
+ Optional Speed potentiometer

¢ Articulated Arm

+« Empty bobbin and material break detec-

tion

Stolberger Inc. DBA Wardwell Braiding Co.

1211 High Street, Central Falls, Rl 02863
Tel: 4071 724 8800 Fax: 401 723 2690 www.wardwell.com

WARDWELL

how Park brings in new busi-
ness. “We attend the Design-
2-Part show and we also have
an outside sales force that
work geographical territories
around the five-state area.” Kev-
in said. “We are also working
with a customer who has an in-
ternational sales force, and we
are starting to collaborate with
them on the sales end.”

One of the best ways Park
their
through customer visits. “It

markets business is
does a lot when we bring peo-
ple into the facility to see us in
action,” Marlys stressed. “Once
they get in here and see what
we can do, it’s really a game
changer” The company hopes
to resume visits as things re-
turn to normal, following the
effects of the pandemic.

Kevin and Marlys
agreed, however, that
the
factor in their growth

overwhelming

over the vyears has
been through word-
of-mouth and based
the
they have built. Speak-
of
their entry into the

on reputation

ing  specifically
specialty automotive
industry, Kevin said,
“The company had a
design for intent issue
and we saw the issue
and solved it. And you
know how it goes, you
get a purchasing agent
from one company
who moves to anoth-
er and the business
in that market grows
from there” Marlys
added, “When you get
that relationship with
the customer and you
start making one prod-
uct, they get to know
you and what you can
do. Once you get the
relationship with the
engineers in these
OEM businesses, you
get written into their
designs””

Kevin made a spe-
cific point of recogniz-
ing the outstanding
suppliers who were
in the
growth.
been using

instrumental
company’s

“We’ve
Cirris testers since I
joined 21 years ago. I
used to work directly
with Marlin Shelly on
problems I had with
back
in my early days. Tim
MacAlpine

my programs
over at
Komax and Darren
Teasck with Schleuni-
ger...those were our
back

sales contacts

in the day and they
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Soldering Assembly at Park Manufacturing.

helped us tremendously.”

Marlys mentioned they lost a lot
of business to low-cost alternatives in
Mexico and China through the years,
but that some of that business is com-
ing back due to the relationships they
have built within the OEMs.They are
grasping the true overall price of
sourcing overseas and realizing the
cost benefits of dealing with compa-
nies like Park on many complex as-
semblies.

One of the major challenges Park
faces is bringing in new personnel to
their company. They have come up
with some pretty innovative ways to
get the word out about opportunities
at Park. Marlys recently developed a
plant tour video in conjunction with
the Chisago Lakes School District. It’s
was just one in a series the school dis-
trict has developed to highlight man-
ufacturing opportunities in the area.
“I've been working on this program
for a long time, and four years ago, I
had the privilege of handing out the
first technology scholarship at the
high school in my community,” she
remembered. With $250K in scholar-
ship money to hand out every year,
this was the first to be awarded to a
student wishing to attend a technical
school, and it has grown from there.

Kevin mentioned another way
they attract new talent is by provid-
ing harnesses for complex projects at
local technical schools. “We do a lot
at the Cambridge-Isanti School with
the robotics team,” he outlined. “But
the biggest program we do is up in
Braham where they have a long-dis-

tance gas and electric vehicle team.
There are some pretty tight require-
ments there, and we have been sup-
plying all of their wiring, including
battery leads, and connectors for the
last 10 years” These activities in the
community have raised the local pro-
file of Park Manufacturing and have
helped in their recruiting efforts.

The other major challenge they
face is not unique to Park Manufac-
turing. It’s something we are all fac-
ing, and that is material shortages.
“I've been in industry 25 years and
I've never seen anything like this,
Marlys recounted. “The situation is
crippling so many businesses. Our
suppliers are having trouble getting
raw materials, and they can’t get peo-
ple to work.”Then there is the added
problem with logistics. “Just yester-
day we had a customer who needed
product to keep their lines going. We
were all lined up to ship it via a well-
known common carrier, but they
were concerned about the carrier’s
ability to deliver and actually had an
employee drive here to pick up the
parts” She told about other parts
that were stuck in Port in Portland
because there is no one available to
unload the ship. “We used to say it’s
day-to-day in contract manufacturing,
but now it’s hour-to-hour.” Still, she is
very proud of their accomplishments.
“It’s been a constant scramble, but
knock on wood, we’ve never forced
a customer’s line down.“

Continued on page 20
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Company Profile: Park Manufacturing ..o

I asked what makes Park Manu-
facturing an unmistakable supplier
to their customers. Kevin mentioned
their company motto which is “We
don’t do average, we do awesome’.
“One of the ways we achieve this
is through our customer service
team who constantly interface with

the customer’s purchasing depart-
ment and engineering staff. It’s also
through our outstanding quality de-
partment. We shoot for a low defect
rate and strive for 50 ppm or better.
And we always strive for 100% on-
time delivery. We are currently run-
ning at 99.5% which is kind of un-

INDUSTRIAL CABLES

heard of in our industry”

Wrapping things up, Marlys want-
ed to stress their efforts towards con-
stant process improvement and their
room for growth:

“We’ve been in this facility since
2000 and have worked very hard in-
ternally on process improvement and
maximizing efficiency.We are putting
the best talent in the right places

and that’s really done a lot for us. It’s
helped our bottom line, and it’s also
helped open up capacity. So, we've
been on a very strong mission over
the past two years looking for new
work. We’ve got the ability, we've got
the capacity and we’ve got a fantastic
first article team.
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Lessons learned from decades of deals

You Don’t Always Score
from the Red Zone

By Loren Smith

Getting the final steps of a deal
done can be like moving the football
down the field at the end of a close
game ... on the ground ... a yard at
a time. When you finally reach the
red zone, every move is crucial and
exhaustion is a key factor. In the deal
world we say that a stiff challenge of-
ten arising toward the end of negotia-
tions is “deal fatigue.”

The cliché “There are no easy
deals” is absolutely true. And when
the process has paralleled an arduous
march down the field, the final stages
can be fraught with impatience and
even distrust, jeopardizing all the
time and effort invested in coming to
terms on a sale. Either the seller or
buyer can kill it.

Here is an example from several
years ago that illustrates the precari-
ousness of deal fatigue.

Having been retained to sell a
$40M harness company in the South-
west, we crafted a CIM (confidential
information memorandum) and en-
gaged in dialogue with a wide variety
of prospective buyers. Eventually, one
of them emerged as the hands-down
choice. Not only had he offered a
price and terms that far exceeded the
other buyers, but he also knowingly
overlooked certain obstacles in a way
that no one else had. We soon signed
a letter of intent with the buyer and
started down the path of due dili-
gence.

While the buyer was relatively so-
phisticated, having acquired a num-
ber of companies during his career,
the seller was not. She had spent her
career operating a business, and this
was her initiation in forging a deal.

Nevertheless, we moved fairly
quickly through the due diligence
process, which included both ac-
counting and legal activity. But then,
when the seller was required to
provide additional information, the
process slowed. Her inexperience
with consummating deals was one
challenge, and the thinness of her

Loren Smith CEO
Blue Valley Capital

management structure was another.
She had to expend significant time
and energy to gathering information
while continuing to head the day-to-
day operation of his company.

As a result, when we finally en-
tered the red zone, the seller was
exhibiting severe deal fatigue and
blamed her weariness on what she
felt was an unfairly long process. I
assured her that the buyer’s requests
had been normal and that he now
needed only to explain a few issues
that had surfaced toward the end of
due diligence and provide a forecast
for the coming year to satisfy the buy-
er and cross the goal line. But mental-
ly, the seller was gassed. Her efforts to
develop the last elements of critical
information were half-hearted, and
the deal caved in.

This unfortunate outcome oc-
curred despite my practice of always
orienting an inexperienced seller
to the demands of the sale process
and the realities of deal fatigue. I had
done so with this seller, but main-
taining commitment through the
red zone turned out to be too much
for her. When I think about the risks
that keep deals from happening, this
ranks very high on the list.

Loren Smith can be reached
at Ims@blvcapital.com or www.
bluevalleycapital.com.
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Improving Practices:

A Gandid Gonversation with Randy Gherry - IPG

f you've attended the EWPT
IExpo or any WHMA Confer-
ences, you likely ran into the
smiling face of Randy Cherry, Di-
rector of Validation Services at IPC.
Randy has made a career of working
with companies in the electronics in-
dustry. His knowledge of the harness

industry is vast, and he has a near

photographic grasp of the WHMA/
IPC A-620 specification. I make it a
point to have at least one conversa-
tion with Randy at every trade event,
as I always learn something.

As things open up, Randy is resum-
ing his audit schedule. I thought it
would be a good idea to touch base
with him to see what he is noticing
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in the field. Overall, he thinks the in-
dustry is doing a very good job at ad-
hering to quality standards set forth
by IPC/WHMA A-620.But he does see
some concerning patterns and areas
for improvement. Following are some
of Randy’s observations.

Automated Equipment

During my visits to cable and wire
harness companies, I notice some re-
ally good practices, but also some not-
so-good. I do notice manufacturers
tend to hang on to legacy equipment
a little too long. They try to make
these older machines perform year
after year. At some point, they start
having some quality issues. They’re
just not getting the clean cuts or the
good of crimps they did when the
equipment was newer, for example.

Another thing I notice at the wire
harness companies I visit; is they
typically fall behind on preventive
maintenance (PM) for their assembly
equipment.I do not need to overstate
how important PM is to the manu-
facturing process. Downtime cannot
be tolerated because a key piece of
equipment is unable to perform at
peak efficiency. A solid PM program
or schedule should automatically
alert the maintenance technician so
that nothing is missed. They will get

much more consistent results over
the life of the equipment this way.

Hand Crimpers

I notice particular neglect when it
comes to hand crimpers. With older
hand crimpers, verification of a solid
crimp sometimes gets overlooked.
When a company is assembling a
very complex harness that requires
several unique hand crimpers, this
verification becomes especially dif-
ficult; but it really needs to happen.
Companies should follow the guide-
lines in section 19 [A-620] and use
wires and terminals to make some
sample crimps. They should perform
a pull test and/or dimensional testing
on samples from each hand crimper
and track the results (Statistical Pro-
cess Control). If a hand crimper fails
to meet the test requirements for
a certain crimp and wire gauge it
should be replaced or repaired.

Many of the hand crimpers I'm
seeing are not designed for continu-
ous use in an industrial setting. They
were purchased at the local hard-
ware or department store. These
hand crimpers were not designed to
provide a consistent crimp per IPC
IPC/WHMA-A-620D  for
Class 3 requires that all crimp tools,

standards.

including hand crimpers, control the
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crimping operation to the extent that
once the crimping operation has be-
gun, the tool cannot be opened until
the cycle is complete. In other-words,
a full-cycle/ratcheting tool is required
for Class 3 crimping.

It is a good idea to list all the hand
crimpers and machine crimping tools
on the Production Traveler/Work Or-
der or a Work Instruction.Too often I
see operators using the wrong hand
crimper or do not have the crimping
machine set-up properly to produce
an acceptable crimp to the custom-
er’s drawing. Having a pictorial docu-
ment or spreadsheet showing the
crimp height information for the fam-
ily of terminals being used saves time
during new job setup.

Soldering:

Another area of concern involves
using different solder alloys for wire
tinning and soldering wires to print-
ed circuit boards. I never saw this
issue until the industry moved from
tin/lead solders, to lead-free. For ex-
ample, I have seen operators tinning
wire with a SAC 305 lead-free sol-
der alloy, and then try to solder the
wire to a printed circuit board with
a 63/37 tin/lead alloy. Since the melt-
ing temperatures of each solder alloy
combination are different, you will
never achieve a good intermetallic
bond. Plus, you’ve now contaminated
the SAC 305 alloy with lead. It’s a
good idea to review how you tin your
stranded wires and how you plan to
attach them to the printed circuit
board.

A big concern I have is with opera-
tors mixing solder fluxes. It is a bad
idea! The fluxes need to be compat-
ible.You need to use the same exter-
nal flux for tinning wires that will be
in the flux cored solders for attaching
the wires to the printed circuit board.

Cleaning is another area that does
not seem to get much attention when
tinning or soldering wires. Flux has a
tendency to wick up under the wire

insulation when processing steps are
not followed, or if proper cleaning
is overlooked. Trapped flux residue
under the wire insulation will result
in corrosion of the wire over time.
IPC/WHMA-A-620D calls for the use
of low activity fluxes (L0 and L1) for
tinning and soldering. Many compa-
nies have started using no-clean flux-
es and solders which may not need
to be cleaned. Regardless of which
flux or flux cored solders you select,
always review the manufacturers re-
quirements for cleaning. The goal is
to have either a clean tinned wire or,
if any flux reside is left behind, it is
benign.

I have one more observation on
the wire tinning process.Folks should
always remember to have the solder
tinning pot added to the preventive
maintenance schedule for replace-
ment and replenishment. Typically,
these solder pots are very small and
only hold a few pounds of solder. It is
not cost effective to analyze the sol-
der if the amount is small. Replacing
and replenishing on a regular basis
ensures your solder alloy stays below
the maximum limits for solder bath
contamination (IPC/WHMA-A-620D
Section 4.1.1.1.1Table 4-1).It’s a good
idea to track the daily, or weekly us-
age of the solder tinning pot to deter-
mine the frequency for replacement
and replenishment. You may need to
have a few solder samples analyzed
to establish a benchmark of data to
determine how often this should be
done. The used solder alloy material
can be scraped and reclaimed by an
authorized vendor to get back some
of the value.

Training:

Other challenges that I see in-
volve an overall lack of training due
to high employee turnover and a
limited talent pool of candidates. IPC
now offers Wire Harness Assembly
for Operators training. This on-line
or instructor lead course provides an

Continued on page 25
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Continued from page 23

overview of useful information and
tips for cable and wire harness opera-
tors. This training course is targeted
for operators who are new or need
a refresher to the cable and wire har-
ness assembly methods. (See full ar-
ticle on WHO on page 57).

Ultrasonic Welding for Splices

During my travels,I get to see many
innovative solutions in the cable and
wire harness industry. The increased
use of ultrasonic welding for splicing
is one example. It is especially useful
if you are splicing two different mate-
rials. An example would be welding
copper and aluminum stranded wires
together. This wire combination ap-
pears most often in automotive ap-
plications. Remember you need to
keep the equipment very clean and
well-maintained to ensure ultra-sonic
weld integrity.

Final Inspection:

One big area for debate I find in
the cable and harness industry is
with final harness assembly. Inspec-
tors, operators and engineers often
differ on what is acceptable, and
what is not.I’'m noticing that harness-
es are inspected at too high of a mag-
nification, revealing “issues” are not
really defects or even bad process in-
dicators. IPC/WHMA-A-620D has two
tables (Table 1-1 and 1-2) that show
the correct magnification level based
on wire gauge. Typical inspection
magnification range is 1.5X to 10X.
The maximum referee magnification
inspection range is 1.75X to 20X. You
only need to use the referee magni-
fication inspection range to verify a
harness that has been rejected at the
inspection magnification range. You

never need to go above 20X magni-
fication for production harnesses,
unless you are troubleshooting a par-
ticular manufacturing problem.

Use of IPC/WHMA-A-620D/Third
Party Verification

Many companies that I visit are
still learning and understanding the
benefits of using IPC/WHMA stan-
dards. The IPC/WHMA-A-620D stan-
dard contains valuable information
covering materials, methods, tests
and acceptability criteria for produc-
ing crimped, mechanically secured,
or soldered interconnections associ-
ated with cable and wire harness as-
semblies. Companies who support
this standard find comfort in know-
ing that their manufacturing process-
es meet or exceed this standard.

Third party verification is another
method of knowing that your manu-
facturing processes are compliant
to this standard. IPC Validation Ser-
vices is one option to accomplish
this strategy. Companies that meet or
exceed the IPC/WHMA-A-620D stan-
dard have set themselves apart from
others in the industry. This is a key
marketing advantage over the com-
petition.

About IPC

IPC is the global association that
helps OEMs, EMS, PCB manufacturers,
cable and wiring harness manufactur-
ers and electronics industry suppli-
ers build electronics better. IPC mem-
bers strengthen their bottom line
and build more reliable, high-quality
products through proven standards,
certification, education & training,
thought leadership, advocacy, inno-
vative solutions, and industry intelli-
gence.
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labels, wrap-around labels, and cable markers affixed with a wire tie are easily printed. The
THERMOMARK GO joins the THERMOMARK GO.K handheld printer in helping users

quickly create and print labels around the shop and in the field. Both printers are available
alone and as a set.

www,.phoenixcontact.com/us-go
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By Melissa Femia

his edition of The Power

Women series features Ve-

ronica Pirie, a Product En-
gineer - Electrified Power in the New
Power business at Cummins Inc.
Like some of the women highlighted
in the series, Veronica is involved in
supporting females within the engi-
neering ranks.

Born in San Diego, Veronica spent
many weekends outside with her
family, including her Grandfather, a
science teacher, and Campfire Kid
group, a youth development orga-
nization aimed at helping kids and
teens thrive at life skills. Although
too young to realize she was learn-
ing about science, she believes these
experiences sparked curiosity in the
field at a young age.

In her 7th grade year, her family
moved to Florida because the compa-
ny where her father worked as a me-
chanical engineer transferred him to
a different facility. Her mother, stay-
at-home parent, always had a passion
for art and yarn, owning an Etsy shop
for some years to sell hand-died yarn.
Thus,Veronica had creative, entrepre-
neurial, and technical roots. Although
she was in advanced classes in San Di-
ego and Florida, she was most focused
on band while in middle school and
high school. In fact,Veronica had not
determined a career upon applying
for colleges. Enjoying the TV crime
dramas, she had initially considered a
career in criminology. While she also
considered engineering as a poten-
tial career during her senior year, she
wasn’t sure of her path.

After entering college at the Uni-
versity of Florida, she decided to
pursue engineering without know-
ing which area of engineering would
best fit her. Initially Industrial Engi-
neering was of interest because of
the versatility of the degree. Howev-
er, after hearing from a friend in the
Electrical Engineering department
that they had the most hands-on labs
compared to other engineering de-
partments, she decided to designate
EE as her major.

While at The University of Flori-
da, Veronica was heavily involved in
Women in Electrical and Computer
Engineering (WECE), a student-run
organization that fosters community
among females and gender minori-
ties in the discipline. Veronica joined
the group during her 3rd year of
engineering school upon declaring
her major as EE. She held positions
focused on outreach for the commu-
nity and engineering peers, including
President during her 5th and final
school year. While involved in the or-
ganization, she and her counterparts
were active in recruiting new mem-

Melissa Femia

bers as they identified females in their
classes, which were 6-8% female as
she recollects. The group advocated
for a makerspace study lounge within
the engineering building similar to
the lounge devoted by the depart-
ment for IEEE (Institute for Electrical
and Electronics Engineers). Her team
was also successful in attaining both
departmental and corporate funding
to populate the room with 3D print-
ers, Arduinos, and TI boards among
other tools. While in the lounge, the
females developed a camaraderie and
studied together. They supported
one another throughout their time in
the engineering program.

Veronica’s first internship at Cum-
mins was as a control engineer in the
high horsepower engine area (19L+).
Many of her counterparts selected in-
ternships at more traditional EE com-
panies like software firms and chip
companies. After comparing notes
with them, she realized the diverse
opportunities that would be avail-
able as an EE at a traditionally me-
chanical company. Having no prior
experience with engines or wiring
harnesses, her temporary assignment
provided the background needed to
return full-time upon graduation. Af-
ter a couple of years in high horse-
power, she found an opportunity in
the Electrified Power business, where
she is currently working as a product
engineer. While she enjoyed her first
role working with diesel engines, her
current assignment is better tailored
to her interests in working with in-
novating future technologies.

In addition to the work content,
Veronica enjoys the inclusive atmo-
sphere at Cummins. When starting
with the high horsepower wiring
harness group, she worked on a team
of majority female engineers. Two
years later in a different department
of Cummins, females still comprise
most of the engineers on her team.
This ratio is atypical as most techni-
cal, engineering-focused industrial
groups have traditionally been heav-

Continued on page 29
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The Power Women of

the

Wire Harness Industry

Continued from page 27

She
feels that she is respected by the

ily weighted towards males.

male counterparts in her workplace.
However, she does note that she did
have to adapt to the water-cooler
conversations based on often-differ-
ent interests between the males and
females. She found it challenging to
contribute to conversations on the
hobby-cars or most recent Indianapo-
lis Colt’s win. Over the last few years,
she has learned to join these conver-
sations by asking questions to learn
about hobbies she doesn’t know
about and finding common interests
with those individuals she has not
talked to as frequently.

Like her collegiate days, Veroni-
ca is still involved in organizations
that conjoin females with engineer-
ing. Two years ago, she initiated a
SWENext chapter in Columbus, Indi-
ana. The organization has been chal-
lenged by covid protocols that lim-
ited gatherings, but they are regularly
meeting online with other sections
in Southern Indiana. Per the Society
of Women Engineers (SWE) website,
SWENext is “a way for girls to be-
come a part of the SWE engineering
community as a student through the
age of 18 (https://swe.org/k-12-out-
reach/youth-programs/).

In terms of challenges being a fe-
male engineer, Veronica did not have
large obstacles to overcome. In look-
ing back, she thinks the study lounge
for the WECE group could have been
allotted sooner as the campus group
had been in existence for 10 years
by the time she participated when
finally granted the makerspace. On

the positive side, Veronica thinks that
engineering is a great field for wom-
en with the comparatively higher en-
try level salaries (versus average) in
combination with the job demand.
Her advice to any female consider-

Veronica Pirie

ing engineering is to not focus on the
discipline of engineering if unsure,
but rather just get a degree. Once
the engineering diploma is in hand,
the individual is not limited to work-
ing only within that particular engi-
neering field. In Veronica’s case, she
preferred the new electrification
technology to the diesel engine work
assignment, so she simply changed
groups. With a general need for en-
gineers, the degree will equip an in-
dividual with many transferable skills,
including problem solving, and make
her an asset wherever her interests
take her—whether a change of posi-
tions within a company or an exter-
nal job change.

Thank you, Veronica, for taking the
time to meet with me and for con-
tinuing to encourage females in engi-
neering.

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
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Fluoropolymer Insulation Etching for Bonding Applications in Harness Assembly

aterials like Teflon®,
PTFE, FEP and PFA are
widely used in our
industry for wire insulation. Their
chemical and heat resistance, low co-
efficients of friction and stellar dielec-
tric qualities make them the obvious

choice for use in many high-reliability

wiring applications (see How to Se-
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lect a Polymer for High Temperature
Wire and Cable in the March/April
issue on wiringharnessnews.com).
Their high lubricity, however, greatly
reduces the bonding ability of the in-
sulation. In order to bond, mark, pot,
or mold to these materials, they must
be etched in some fashion.

ISO 9001

& MECALBI

FreePoint

Technologies

This
achieved using a chemical enchant

task is most commonly
solution. Some high-reliability space
applications call for additional rough-
ing of the surface with abrasives like
sandpaper.

An illustration of the effects of
etching to the insulation surface is
shown in Figure 1.This article deals
primarily with the chemical process,
and WHN was fortunate to have Amy
Ricketts of Connectronics to guide us
through this subject.

First, let’s cover some basics. The
etching process is achieved by plac-
ing the fluoropolymer wire into a so-
dium solution (two brands are listed
in the Rescources section at the end
of this article).The resulting chemical
reaction removes fluorine molecules
from the carbon-fluorine backbone of
the fluoropolymer surface.This leaves
a carbonaceous layer that allows the
surface to be easily bondable. Since
the etching process penetrates only
to the depth of a few angstroms, none
of the performance characteristics of
the wire are affected.

For many applications where
Connectronics needs to bond to
fluoropolymer insulated wire, they
purchase pre-etched wire from Wire-
max, which happens to be their sis-
ter company. Wiremax is a leading
manufacturer of silicon coated wire
and produces pre-etched FEP wire in
varying lengths, gauge sizes, colors
and conductor/stranding options.

For other applications where only
a small area of the wire needs to be
etched, or for Teflon or PTFE coated
wire, Connectronics does the etching
in-house.The same chemical etchants
used in large scale or continuous
etching are used in spot or batch
etching. The process is the same for
Teflon, PTFE, FEP and PFA coated
wires.

Although the etching solutions

have a fairly high flashpoint, standard
precautions such as gloves, goggles,
protective clothing and minimal local
ventilation should be used.

Amy outlined the process they
use. As with any surface preparation,
if the parts are soiled, it may be neces-
sary to wash them before etching. If
this is the case, the wires should be
thoroughly dried as water,acetone, al-
cohol or any other cleaning solvents
will quickly deactivate the etching
solution.

droplet

surface

Large contact angle
Unetched surface

droplet

surface

Smaller contact angle
Moderately etched surface

droplet
surface

Small contact angle
Fully etched surface

Figure 1. Contact
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The area of the wire to be etched
should be dipped into the solution
for 30-60 seconds.The vessel should
be of a vertical design to minimize
the area of the etching solution ex-
posed to air, as air weakens the solu-
tion. A waving action helps speed up
the process. A sponge or brush can
also be used. Since the process is a
self-limiting reaction, there is never
the danger of over-etching.

Amy indicated the wire will often
turn a brownish color, but to varying
degrees depending on the wire man-
ufacturer or pigment used. It’s a good
idea to establish in-house standards
correlating the color change to bond
strength by experimenting with vari-
ous scrap pieces.

It should be noted that different
manufacturers of the sodium based
etching solution call out slightly dif-
fering procedures. Follow the de-
tailed manufacturers instructions for
each (see Resources).

Once the etching process has
taken place, the next step is to wash
the parts in water for about 15 to 30
seconds. It is critical that the water
used to rinse the parts is chlorine
free. Since most municipal water sup-
plies have increased chlorine levels,
it’s imperative to use carbon filtered,
distilled or deionized water. Connec-
tronics uses distilled water in a small
vessel heated on a hot plate to about
70 degrees C.

The final step is to dip the wire
in alcohol. The reaction during the
etching process causes a crust to
form on the surface of the wire. Since
this crust can make the material less
bondable, it must be removed by dip-
ping the material in isopropyl alco-
hol.

The finished dried parts are now
ready for bonding. Even though Con-
nectronics usually uses the parts
within a day from etching, they will
remain bondable for several months
if stored at normal room temperature
and humidity. Exposure to UV light
can degrade the bonding ability, so
any parts they don’t use right away
are stored in dark bags that refract
light. Some studies show that the
bond strength actually increases af-
ter 24 hours post etching. Amy men-
tioned the long lengths of pre-etched
wire they purchase from Wiremax
are stored in the same manner.

As mentioned earlier, some specif-
ic applications onTeflon wire actually
call for the wire to be lightly abraded
with fine sandpaper. The roughed-up
surface is then processed chemically
as described above.

Resources:
https://bit.ly/3fZ4rrP
https://bit.ly/2RTgGhT
https://bit.ly/3fZAPuC
https://bit.ly/3wPbPwN

Zuken USA Announces Cloud
Storage for E3.series

Easy plug-in to manage, control, and
securely store projects

uken USA, Inc. has added

cloud storage to its popular

E3.series suite of products
for wire harness and electrical cabi-
net design. Cloud Vault for E3.series
is a plug-in that connects to Amazon
Web Services and Microsoft Azure
for project storage and management.
Companies of all sizes can now take
advantage of the convenience and
security of cloud storage while us-
ing the E3.series design suite. Cloud
service accounts are customer-con-
trolled, providing data privacy and
configurable settings.

Cloud Vault for E3.series works
with all E3.series design modules
with single-user licensing such as
E3.schematic, E3.cable, E3.panel,
E3.formboard, and more. The new
plug-in also supports specialized
modules like Harness Builder for
E3.series.

Enbanced user experience

Cloud Vault for E3.series is easy to
set up and use with Amazon Web Ser-
vices and Microsoft Azure. Users can
also directly connect to the Zuken
Americas Community for quick ac-
cess to articles, how-to videos, and
user forums. The intuitive adminis-
trative options provide configurable

settings for user password change,
application theme color, iteration sav-
ing,language, version increment type,
and more.The commercial cloud ser-
vices provide on-demand scalability,
robust security, and unmatched flex-
ibility.

Easy project management

The E3.series plug-in and desktop
applications together communicate
with the cloud service to store, up-
date, and manage the project data.
User access can be set at the user and
group levels for better collaboration.
Check-in and check-out functions
are seamless, keeping the informa-
tion across the application synchro-
nized. The project version-compare
function streamlines the change
documentation process for tracking
project history. Read-only PDFs are
published automatically at the re-
lease point for upstream and down-
stream users.

Cloud Vault for E3.series is avail-
able today in North America and
supports E3.series 2019 and later
versions. To learn more, visit https://
www.zuken.com/us/product/e3s-
eries/cloud-vault/
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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 (1.38") in outer diameter. It is
optimized for maximum production output and
is 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
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PowerStrip 9580 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

& Modular, flexible and retrofittable machine
concept

= Innovative machine control for high
productivity and process reliability

* Short changeover times and intuitive
machine operation

ke = State-of-the-art safety concept

Wire Solutions for a Connected World
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WHY CHOOSE COBRA?

® Reputable brand with North American client base
® High performance machinery
® High speed operation for improved efficiency
® Reduced reworking

e Lower downtime and higher productivity

e Minimal operational noise
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In every issue of Wiring Harness News, Anixter will bring you

informative articles about wire and cable technology.

WIRE STRIPPABILITY

he ease with which a slug

of insulation can be cleanly

stripped from an insulated
copper or aluminum wire is a charac-
teristic that can impact the efficiency
of the stripping process as well as the
quality of the termination. Wire strip-
pability is often taken for granted, but
it quickly becomes a major concern
if difficulties arise—especially with
high-volume production. The charac-
teristics of wire and automated strip-
ping equipment interact in subtle
and complex ways. As a result, trou-
bleshooting can be difficult and time-
consuming. Below is an overview of
some of the key characteristics that
influence wire strippability.

STRIP FORCE

The strip force of an insulated
wire is the axial force required to
remove a given length of insulation
from a conductor in preparation for
termination. The amount of friction
or adhesion between the insulation
and the copper conductor must be
low enough for the slug to be eas-
ily and cleanly removed, yet high
enough so the remaining insulation
does not slide during stripping or
during subsequent processing. Indus-

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.

anixter.com

Products. Technology. Services. Delivered Globally

try standards provide test methods to
measure this force.

A typical strip force measurement
method consists of the preparation
of a sample of wire with a short
length of insulation removed from
one end of the wire while leaving a
precise length of insulation undis-
turbed.The end of the wire is then in-
serted through a hole in a metal plate
that is slightly larger than the copper
conductor. The remaining length of
insulation is pulled from the conduc-
tor by pulling the conductor through
the metal plate using a tensile testing
machine pulling at a specified rate.
The maximum force reached during
stripping is measured and recorded.

The strip force of a wire varies
with length of slug, wire size, insula-
tion type, type of stranding and oth-
er variables, but it is typically in the
range of 5 to 25 pounds (22 Nto 111
N). Wire manufacturers can control
strip force within reasonable limits
by careful control of conditions dur-
ing extrusion of the insulation includ-
ing conductor surface cleanliness and
texture, conductor preheat, extrusion
temperature, extrusion pressure, €x-
trusion tooling and cooling rate.

¥
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CUT-THROUGH RESISTANCE

The cut-through resistance of wire
insulation must be high enough to
withstand the mechanical forces of
installation and usage and to comply
with industry standards. At the same
time, it must be low enough to per-
mit the knives of a stripping machine
to reliably cut the material. PE (poly-
cthylene) and XLPE (cross-linked
polyethylene) are common materi-
als with relatively high cut-through
resistance, while EPR (ethylene pro-
pylene rubber), silicone and polyure-
thane have relatively low cutthrough
resistance. PVC (polyvinyl chloride)
typically has a cut-through resistance
somewhere between these two ex-
tremes. The knives of the stripping
equipment must, of course, be sharp
enough to cut cleanly through the
insulation or jacket and must also be
properly adjusted so the insulation is
cut all the way through without nick-
ing the copper or aluminum conduc-
tor.

CRUSH RESISTANCE

As with cut-through resistance, the
crush resistance of wire insulation
must be high enough to withstand
installation and in-service mechani-
cal forces and to comply with indus-
try standards.The crush resistance of

a wire must also be high enough to
withstand the force applied by the
grip of automated stripping equip-
ment. This force is often adjustable
and must be set high enough to pre-
vent slippage as the insulation slug
is pulled from the conductor, but it
must be low enough to not damage
the wire insulation. The crush resis-
tance of a wire depends primarily on
the type of insulation, but conductor
material and stranding also has an ef-
fect. Wires with finely stranded con-
ductors typically have better crush
resistance than solid or coarsely
stranded conductors because the
conductor strands will compress.

INSULATION HARDNESS
Insulation hardness can also affect
strippability. Soft, rubbery insulations
such as EPR, silicone or CSPE (chloro-
sulfonated polyethylene) can buckle
and thus bind as they are being pulled
from the conductor if adhesion to the
conductor is too high, especially if
the strip length is long.This phenom-
enon is seldom an issue with harder
polymers such as PE, XLPE and FEP
(fluorinated ethylene propylene).
Polymer hardness is often measured
and reported using a method called
durometer hardness testing.
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shrink tubing. ltalso improves the process control and overall
quality of your shrink operation.
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Here's why it works: Dual Quartz Halogen bulbs are focused
to direct all of the usable radiant energy to the cable/wire
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The Pursuit of Weightless Tools

How shops are reducing occupational strain in
all-day cable tie operations.

By Mike Spanjar and Joe Roberts
HellermannTyton

bout three decades ago,

automated cable tie appli-

ation tools hit the manu-

facturing scene like a motorcycle in

a bicycle race. Heads turned. Jaws
dropped.

Until then, manually operated
hand tools were the sole choice for
manufacturers, wire harness shops
and installers looking for ways to in-
crease productivity in their bundling
and securing operations. Hand tools
are lightweight, portable and quite
good at tensioning and cutting off
cable ties.

Today’s high-volume shops have
a unique problem, however, as these
tasks can be repeated for hours at
a time. Perpetually holding an arm
out over a harness or assembly and
squeezing a manual trigger leads to a
greater frequency of employee inju-
ries and the associated costs.

With the advent of the automatic
cable tie tool, all the manual steps
involved in applying a cable tie have
been reduced to the pull of a trigger.
Today, the entire process takes less
than a second.

An operator assembling a six-foot
wiring harness with multiple branch-
outs, for example, can appreciate the
impressive speed and repeatability of

Robot and cobot applications take the load off the operator.

an automatic tool compared with a
manual one.This is especially signifi-
cant in applications where a single
assembler applies hundreds or thou-
sands of cable ties daily.

But just how maneuverable are
these handheld machines, and can an
operator comfortably use them daily
without risk of developing a strain-
related injury?

That pesky gravity

Just like the motorcycle versus
bicycle scenario, all that power adds
some heft. Depending on the tool,
there may be an onboard motor or
two, a cable tie feeder system as well
as the necessary mechanical parts.
The early automatic tools were quite
heavy.

In today’s repetitive-strain-averse
manufacturing culture, tool weight

musculoskeletal disorders accounted
for one-third of all worker injury and
illness cases.These include tendinitis,
trigger finger, shoulder and elbow in-
juries, and low back injuries.

“The shoulder joint is surprisingly
weak,” says Jay Kapellusch, PhD, as-
sociate professor and chair of occu-
pational science & technology at the
University of Wisconsin-Milwaukee.
“Anything more than 2.5 pounds be-
comes a problem if you have to use
it repetitively, especially if you have
to move the tool around a lot, which
is typically the case with a cable tie
tool”

Naturally, being able to hold and
maneuver the tool by hand is ideal
for operations that require fastening
along multiple points on an assem-
bly. So, how can operators enjoy the
benefits of an automatic cable tie tool

HellermannTyton’s AT2000 CPK reduces the load by affixing, tension- remains a hot topic. The most recent

ing and cutting the cable tie in less than a second. Continued on page 38
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FlagTags: Easy to
See, Easy to Apply

HellermannTyton’s new FlagTag for wires and
cables provides a large print area that can
display data, bar codes and graphics — even in
cramped spaces.

FlagTag’s “locking tail” ensures the label stays
put. A center perf keeps the perfectly folded
labels from sticking to one another.

Templates included in TagPrint® Pro print
software ensure professional, two-sided results
on thermal transfer and laser printers.

Ideal for:
Server racks e control rooms
mobile news vehicles ® cramped enclosures

MADE FOR REAL"
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Talk to Jon Palmer to learn more.
JPalmer@htamericas.com
www.hellermann.tyton.com/flagtag
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The Pursuit of Weightless Tools

Continued from page 36

without suffering arm fatigue or the
resulting injuries?

Tool makers solve this issue in nu-
merous ways - lighter materials, for
example. Some have offloaded cer-
tain components from the tool, teth-
ering them via cables and/or hoses
to external base units that sit on the
floor or are mounted to a rig. In the
case of air-powered systems, there
will also be a connection to an air
compressor. This results in a much
lighter tool for handheld operations.
Of course, if mobility is important,
users will want to consider how that
method doesn’t allow the the tool to
stray far from its base.

A different approach keeps all the
parts on the tool. HellermannTyton
borrowed from an industry standard
suspension system when it devel-

oped an overhead rig that makes its
3.5-pound AT2000 CPK automatic
cable tying tool virtually weightless.
A “bail hook” mounted to the top of
the tool connects to a “balancer”The
operator pulls the tool to the work
by extending the balancer’s recoil
line, and then can let go of the tool
so it returns to its ready position.The
suspension system installs overhead
where space is typically underuti-
lized.

Both approaches accommodate
5,000-tie reels to reduce downtime.
Between the assistive technology and
the ample supply of cable ties, opera-
tors can efficiently bundle wire and
cables for extended periods without
landing on the disabled list.

Going bhands free
Sometimes, the freedom of hand-
held control isn’t relevant to the

R L Ty
; LY Vi

Bench mount: Many handheld application tools can be bench mount-

ed for repetitive tasks.

workflow. For operators stationed at
a workbench, automatic tools adapt
with a little help from another type
of rig.

A bench-mount kit creates an ergo-
nomic workstation for high-volume
repetitive tasks such as applying ca-
ble ties around wire harnesses. Rath-
er than the point-and-shoot method,
the operator simply holds the bundle
in place within the tool’s jaws.A dedi-
cated foot pedal activates the tool.

With a bin full of wire harnesses
beside the operator, throughput is
greatly enhanced compared to at-
taching cable ties manually. Just as
important, it’'s much easier on the
hands.

Many benchtop designs include an
accessory to suspend the 5,000-piece
cable tie reel, keeping productivity
high for extended periods. And since
the tool can be removed easily, users
have the added flexibility to use it in
a mobile workflow if necessary.

Going operator free

At the risk of sounding unsympa-
thetic to the hardworking humans
out there, automation in manufactur-
ing continues to deliver gains in pro-
ductivity and precision.

Robotic operations take fatigue
completely out of the equation. Some
automatic cable tie application tools
are designed to fit right into the mix.
They are typically affixed to a me-
chanical appendage, either stationary
or reciprocating, with a mechanism
to quickly cycle the tool as it moves
across the work.

Hanger: An overhead suspension
kit makes this autotool virtually
weightless but still easy to ma-
nipulate.

Larger manufacturing centers
have found this to be an ideal addi-
tion to the workflow. It allows them
to better utilize their operators in
other processes.

The days of excessive operator
strain injuries are becoming a thing
of the past, thanks to assistive tech-

nologies taking the weight out.

About the authors

Mike Spanjar is a marketing copy-
writer at HellermannTyton North
America. A self-professed tool geek,
he writes extensively about the com-
pany’s full range of industrial cable
management solutions.
Roberts,
North America director of sales - tool-

Joe HellermannTyton
ing systems/OEM products, has been
involved in the sales and marketing
of tool systems for 18 years. He also
currently resides on the board of di-
rectors for the WHMA/IPC Associa-
tion.
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NEWS PLUGS

Souriau UTGX Trim Trio Connectors
in Stock at TTI

TTl, Inc., a leading specialty distribo-
utor of electronic components, now
carries Souriau’s UTGX Trim Trio Indus-
trial Connector line.

Souriau UTGX Trim Trio® Bayonet
Connectors are a versatile, ruggedized
solution for industrial applications.
These connectors are waterproof,
shock-proof and UV resistant, allow-
ing the series to withstand continuous
underwater immersion, routine pres-
sure washing, dirt, dust and other harsh
conditions. Ideal for both indoor and
outdoor applications with a lifespan of
up to 27 years in-application, this UL/
|[EC-certified connector series is a safe
and reliable solution capable of 500
mating cycles. It is also interchange-
able with other Trim Trio® connectors
and uses the same Trim Trio® contacts
making it easy and quick to upsrade
since you don’t need to change your
panel cut outs or tooling.

TE Connectivity Sensor Solutions
Guide on TTl.com

TTl, Inc., a leading specialty dis-
tributor of electronic components, is
pleased to present the new TE Connec-
tivity’s Sensor Solutions Guide. Wheth-
er you are working on the newest tech-
nology in digital and home healthcare,
heavy industrial or harsh environments,
or on the newest electric vehicles, the
solution guide will help you navigate
through TE Connectivity’s top sensor
products. You can learn the basics
and see basic parameters for the top
pressure, humidity and temperature
products, giving you an idea of their
capabilities and different configura-
tion, along with application examples.

To download this guide on TTl.com,
visit https://oit.ly/2T86p1.

About TTI

TTI, Inc., a Berkshire Hathaway com-
pany, is an authorized, specialty dis-
tributor of electronic components.
Founded in 1971, the emphasis on a
broad and deep product portfolio,
available-to-sell inventory and sophis-
ticated supply chain programs has es-
tablished TTl as a distributor of choice
to manufacturers in the industrial,
defense, aerospace, transportation,
medical and communications sectors
worldwide. TTI and its wholly owned
subsidiaries, the TTI Family of Special-

ists, Mouser Electronics, Sager Elec-
tronics and TTI Semiconductor Group
employ over 7,300 people in more
than 136 locations throughout North
America, South America, Europe, Asia
and Africa. Globally, the company
maintains over 3 million square feet of
dedicated warehouse space in 30 dis-
tribution centers, housing over 850,000
component part numbers. For more in-
formation about TTI, visit www.tti.com

About TE Connectivity’
Sensor Solutions

TE Connectivity Ltd. (NYSE: TEL) is
a $13 billion global industrial technol-
ogy leader creating a safer, sustainable,
productive, and connected future. Our
broad range of connectivity and sen-
sor solutions, proven in the harshest
environments, enable advancements
in transportation, industrial applica-
tions, medical technology, energy, data
communications, and the home. With
nearly 80,000 employees, including
more than 8,000 engineers, working
alongside customers in approximately
150 countries, TE ensures that EVERY
CONNECTION COUNTS. Learn more at
www.te.com and on LinkedIn, Face-
book, WeChat and Twitter.

Rugged Cable Solutions
for eVTOL Aircraft

Over the past half century, Cicoil has
supplied tens of thousands of compact
cable assemblies for both commercial
and military aircraft, and today offer
reliable solutions for electric powered
vertical-takeoff-and-landing aircraft
(eVTOL, Air Taxis, UAV’s) as well.

Cicoil’'s lightweight Flexx-Sil™ jack-
eted power cables offer exceptional
all-weather flexibility, mechanical dura-
bility and are ideal when ease of rout-
ing is required. This combination of
features makes Cicoil's power cables
the optimal alternative to stiff wire,
bus bar and bulky power conductors
in powering propellers, electric pro-
pulsion motors, turbofan engines, and
wing flaps.

Manufactured with high-strength,
oxygen-free tinned copper wire,
Cicoil's shock absorbing Flexx-Sil™
design is naturally more flexible than
other types of power cables, and is
immune to the rigors of turbulent flight,
compressive force, vibration, salt spray,
fungus, deicing fluid, corrosion, sun-
light, acid rain, ice, UV light, humidity,
ozone, steam, grease, kinking, cracking
and most chemicals.

For more information, download a
copy of our latest PDF flyer: eVTOL Air-
craft Cables
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Eurotech Blueseal Seals Vehicle
Wiring Splices from the Inside

The Splice Design Toolbox for The
Optimal Wire Harness Finally Com-
plete.

BluSeal by Eurotech provides su-
perior splice protection against water
ingression and contaminants that can
destroy your wire harness. Our unique

low-viscosity automotive-grade formu-
lation has robust moisture and chemi-
cal resistance and maintains flexibility
across a wide range of temperatures.
Drip or dip applied, BluSeal penetrates
between each wire strand and the in-
sulating jacket, and cures to a durable
and flexible barrier. BluSeal provides a
permanent and effective seal, prevent-
ing corrosion failures over the life of the
vehicle even on high wire count junc-
tions.

With the new BluSeal Dip Machine
(BDM), you can increase your splice
sealing throughput and reliability. It is
specifically designed to meet the re-

BluSeal bottle
wislble in
machine for
supply level
chacks

Integrated blow off
system for clean
processing

Stainkess steel construction
for sasy cleanup

Advanced Splice Sealing

Programmable for
h:gh procass cantral

Self-leveling dip-bath
for easy application

quirements of major vehicle wire har-
ness manufacturer’s for ease of applica-
tion and high reliability. The BluSeal is
safely stored inside the machine during
operation and a draw tube in inserted
directly into the provided container.
The unit is easily programmed for the
specific splice configuration and the
operation can begin. Splices are au-
tomatically detected when they are
fully submerged into the BluSeal bath.
Then a dip timer is started and an alarm
sounds if the part is removed prema-
turely. Once the dip timer is satisfied,
the operator is notified to remove the
splice from the bath, and immediately
into the blow-off-station (BOS) where
any excels BluSeal is displaced from the
exterior of the wire insulators. The BOS
also automatically senses the presence
of the splice and is activated accord-
ing to the operator settings. After each
cycle, the BluSeal bath is automatically
refilled to the programmed level.

For a more detailed discussion on
the full functionality of the Eurotech
BluSeal Dip Machine, or for a live online
demonstration, please email or call us
for more information productinfo@eu-
rotechdirect.com +1-330-467-0205, or
visit www.eurotechdirect.com/bluseal
About Eurotech

Eurotech is a proven leader in glob-
al business-to-business partnerships,
providing unigue products, technical
sales, engineering, market develop-
ment, distrioution and order fulfillment
for engineered products used in the
global automotive and commercial ve-
hicle industries.

End Water
Instrusion in
Wire Terminals
and Splices

Eurotech also produces and repre-
sents an exclusive group of advanced
technology products, with partners
headquartered in Europe and Asia,
offering only highly engineered prod-
ucts. These products include a full
range of adhesive tapes, heat shrink
tubing, BluSeal splice sealer, connector
systems and PUR foam quality assess-
ment tools.

With over 200 combined years of
hands-on wire-harmess design and
market experience, the Eurotech team
can also provide value-added services
and analysis in the areas of VAVE, war-
ranty, and should-cost.

With a strong reputation of success
in our markets, we leverage our access
by working directly with global indus-
trial manufactures, automotive OEMs
and Tier-1 suppliers, to introduce
new products, obtain certification to
customer requirements, and provide
program management all the way to
production launch, and beyond. At
Eurotech, there is nothing more impor-
tant than helping our customers, and
your customers, be successful.

Founded in 1998, Eurotech is a pri-
vately held company with direct sales
in excess of $10 million annually, and
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supporting an additional $50 million
client sales indirectly. The company
is headquartered in Northfield, Ohio,
and has additional support locations in
the U.S., Mexico, and Europe.

Heilind Electronics Adds

TE Connectivity’s 2 mm
Receptacles, Breakaway and
Shrouded Headers

Heilind Electronics, a leading global
distributor of electronic components
and authorized distributor for TE Con-
nectivity (TE), a global leader in con-
nectivity and sensors, expands its
range of AMPMODU interconnection
solutions with the manufacturer’s 2 mm
receptacles, breakaway headers and
shrouded headers.

These new connectors occupy 38
percent less space than traditional 2.54
mm (0.1 inch) centerline products,
while reliably and economically meet-
ing the packaging and inter-connection
requirements of today’s miniature, so-
phisticated electronics. Available in
vertical and right-angle orientations, the
shrouded headers come in a double
row configuration with through-hole or
surface mount termination for ease of
manufacturing.

AMPMODU 2 mm breakaway head-
ers can be mounted onto boards with
thicknesses of 1.6 mm or 2.4 mm, pro-
viding customers with a wide range of
options for PCB assembly. The headers
offer an intermateable solution with
major brand receptacles via a polariza-
tion feature that favors correct matins.
They are molded in a flame-retardant

(UL94 VO) thermoplastic housing mate-
rial that is resistant to reflow soldering
temperatures, resulting in a high level
of safety in harsh environments.

The products are designed for use
across multiple industry segsments
where space constraints are of particu-
lar concern. Target applications include
PLCs (Programmable Logic Controllers)
and other /O devices, servo drives,
industrial automation and controls, in-
dustrial robotics, instrumentation and
test equipment, building/factory auto-
mation and material handling.

Visit Heilind’s welbsite for more
information about TE Connectivity’s
AMPMODU 2 mm Receptacles, Break-
away Headers and Shrouded Headers.

About Heilind Electronics

Heilind Electronics, Inc. (http://
www.heilind.com) is one of the
world’s leading distributors of connec-
tors, relays, sensors, switches, thermal
management and circuit protection
products, terminal blocks, wire and
cable, wiring accessories and insu-
lation and identification products.
Founded in 1974, Heilind has locations
throughout the U.S., Canada, Mexico,
Brazil, Germany, Singapore, Hong Kong
and China.

About TE Connectivity

TE Connectivity is a global industrial
technology leader creating a safer, sus-
tainable, productive and connected
future. The broad range of connec-
tivity and sensor solutions, proven in
the harshest environments, enable ad-
vancements in transportation, indus-
trial applications, medical technology,
energy, data communications and the
home. With approximately 80,000 em-
ployees, including more than 7,500
engineers, working alongside custom-
ers in approximately 140 countries,
TE ensures that EVERY CONNECTION
COUNTS.

GET"WIRED

FOR THE ROAD AHEAD

Rigorously tested and certified so that every stretch of wire you use will hold up against
any stretch of the road that's traveled. SAE specifications and ISO standards means
you have the quality, consistency, and durability to be more than ready for the long haul.

Get wired with 100% pure copper conductor
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Manufacturer of % Batteries & Accessories

Lyon Station, PA + www.dekabatteries.com

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.

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

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

e 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.

L TRI-STAR

TECHNGOLOGIES /INvC.

Contact us at:
www.tri-star-technologies.com
whn@tri-star-technologies.com ¢ 323-347-5767
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ZNMAR

Experts in ThermoPlasticElastomer and
Flexible PVC Electrical plugs and receptacles

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

Email: sales@anmarwiring.com
wwnwt AnMarWiring. com
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Print a bar code label only
if the harness passes?

-

Transfer programs to tester
via a memory card?

Restrict an operator from
altering the program?

Send alert if harness is
removed prematurely?

NEWS PLUGS continued
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TE Connectivity Expands
Robust Connector Portfolio
to Meet Reliability Needs
of Complex Vehicles

DT-XT sealed connector
system features innovative,
high-performance seal tech-
nology for commercial vehicle
applications operating in harsh
environments

Today’s complex vehicles
include more connectors than
ever, which brings a higher risk
of failure as one compromised
seal on a single connector can
result in the failure of an entire
system. To address the reli-
ability needs of its customers
operating commercial vehicle
applications in harsh environ-
ments, TE Connectivity (TE), a
world leader in connectivity
and sensors, has expanded

L

Identify the operator for
labels and data collection?

its robust Indus-
trial and Commer-
cial Transportation
IChH connector
portfolio to include
the DT-XT sealed
connector system.

DT-XT  sealed
connector  system
features innovative,
high-performance
sealing technology.
The advanced seal-
ing materials and

covalent bond of-

fer increased flexibility result-
ing in improved tear resistance
and seal positioning for the
ICT market. Additionally, a rear
sealing cover protects against
water ingress due to enhanced
cable management. The con-
nectors have a proven design
that works with the industry’s
current standard tools and
eliminates the need for costly
redesigns. DT-XT connector is

Verify the bar code label
is applied to the harness?

# WA

Connect to a network for file  Work as a standalone system

transfers and data collection?

If not, contact Dynalab today for more information!

www.DynalabTesters.com

- TEST SYSTEMS

Dynalab Test Systems, Inc.

Reynoldsburg, OH USA

without needing a computer?
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www.DynalahTesters.com
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614.729.6550
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IP69K-rated and J2030 power-
wash tested.

“Providing customers with
products that are durable as
well as dependable is our
priority at TE,” said Ryan Wu,
product manager at TE Con-
nectivity. “DT-XT connectors
are the latest addition to our
DT Series within the DEUSTCH
connector portfolio and of-
fer customers a durable, rug-
ged and reliable connector
solution that also cuts costs
and saves on assembly
time.”

DT-XT sealed con-
nector system also fea-
tures secure mating and
unmating as the con-
nector housing has an
integrated lock that pro-
vides secure mating and
electrical connection in
the vehicle. Finger grips
on the locking mecha-
nism provide a ribbed
surface that makes it
easier to connect, dis-
connect and release
even when fingers are
wet, dirty or oily. With
the range of DT-XT
crimp terminals, lower
insertion and withdraw-
al forces are possible.

TE offers the DT-XT
sealed connection sys-
tem in a broad range
of colors and an array
of custom options, en-
hancing poka-yoke and
removing the need for
labeling of wires.

For more information,
visit te.com/ict.

TE Connectivity is a
$12 billion global in-
dustrial technology
leader creating a safer,
sustainable, productive
and connected future.
Our broad range of
connectivity and sensor
solutions, proven in the
harshest environments,
enable advancements
in transportation, indus-
trial applications, medi-
cal technology, enersy,
data communications
and the home. With ap-
proximately 80,000 em-
ployees, including more
than 7,500 engineers,
working alongside
customers in approxi-
mately 140 countries.
learn more at www.
te.com and on Linke-
din, Facebook, We-
Chat and Twitter.
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MECHTRIX

Cutting Edge Technology

Are you

getting the most
out of your current automatic
wire processing equipment?

Optimize your process with Mechtrix Stripping Blades

35,000+ standard and custom designed stripping blades for all of the major wire
processing machines including: Artos * Eubanks * Kodera « Komax * Schafer-
Megomat « Schleuniger * ShinMaywa * Tyco/TE * and many others...

\/ o \/ \' \llll/ =

Improve your operations with Mechtrix Equipment

Engineered to enhance your wire processing systems, Mechtrix’'s unique offering
of auxiliary equipment is designed to maximize your current processes by
increasing efficiency, reducing downtime, and solving other process challenges.

* Wire Prefeeding Systems

» Center Stripping Machines
* Bench-Top Cable Strippers
* Terminal Applicators

» Carrier Strip Cutters

*» Paper Tape Winders

‘- &=

VIEW OUR NEW WEBSITE & EXPANDED CATALOG NOW AVAILABLE AT

WWW.MECHTRIX.COM
Mechtrix Corporation = W147 N9461 Held Drive, Menomonee Falls, Wl 53051 « (262) 255-6555 « sales@mechtrix.com



https://www.mechtrix.com

44 JULY/AUGUST 2021 Wiring Harness News

INDUSTRIAL INFO-TAINMENT

Analyzing Splice Failures in Automotive Wiring Systems

By Paul Waszkowski
Eurotech

ome of the highest causes

of vehicle downtime and

repair are wiring related. It
is difficult to get hard statistics on
this topic because OEMs don’t like
to publish too much information on
what causes their products to fail, but
those of us in the industry know that
this battle for environmental robust-
ness continues, even though many
technical advancements have been
achieved. Most people don’t real-
ize that there were fully functional
anti-lock brake systems (ABS) in the
1970’s that could have saved many
lives, but these mostly had to be
pulled from the market due to wiring
problems.

It would be a few decades later
that the National Highway Traffic
Safety Administration’s Federal Mo-
tor Vehicle Safety Standards could
finally mandate ABS for commercial
vehicles and eventually passenger
cars, because the electrical system
state of the art finally caught up to
the harsh demands of such a safety
critical function.

With ever increasing content on
modern vehicles and the number of
wire connection points easily reach-
ing into the high hundreds, electri-
cal system integrity has never been

more important, since a single failure
can be enough to bring one of these
systems down. In the past it would
be common to see non-sealed con-
nectors and electronic control units
(ECUs) all around the vehicle, but
now these are mostly sealed against
water intrusion.

As these major electrical system
components advanced in design, the
stresses caused mainly by tempera-
ture changes and water contamina-
tion have pushed the failure mode to
the next weakest link in the system;
These
have long been areas of concern for

splices and eyelet terminals.

corrosion, but recent field experi-
ence indicates overall electrical sys-
tem evolution has made them the top
focus for improvements and is driv-
ing updates to electrical standards at
all of the major OEMs.

Two Interesting Examples:

A ground splice located outside on
the chassis harness was in a wet en-
vironment. One of the sealed ECUs
connected to this ground splice was
mounted safely in the cab of the ve-
hicle. However due to temperature
changes, the air volume in the ECU
caused pressure cycling that drew
salt-contaminated water all the way
into the ECU, filling it and causing
failure. This breathing phenomenon
is now recognized throughout the
vehicle industry, and one OEM actu-

“WORLD'S LARGEST INVENTORY OF TERMINALS AND FUSES"

ELECTRICAL PRODUCTS

1333 5.W. 30th Avenue
Deerfield Beach, Florida 33442
44 Established 1947 44

Tel: 954-428-1788 » Fax: 954-429-1511
Toll Free: 1-800-342-1422
E-mail: sales @electricalproducts.com
www.electricalproducts.com

Efﬁﬂ

LUGS = TERMINALS = SPLICES = FERRULES = DISCONNECTS
END CAPS = JUMPERS » CABLE TIES » SOLDER SLEEVES
HEAT SHRINKABLE TUBING « FUSES « FUSEHOLDERS
FUSE CLIPS = MIL SPECS OUR SPECIALTY

MS25036 » MS20659 « MS17143 « MS3367 » MS3368 » MS3339 - MS3341
MS21980  MS21981 » MS35431 « MST7066 - MS77074 » MS25274

MS25435 - MS25439 » MB3519 » M23053 « MS21266 » M23130
NAS1744-NAS1746 » MS25083 » MIL-C-83413/8 AND MANY OTHERS

AUTHORIZED DISTRIBUTORS FOR:

ThomaséBetts mlhm:urrl SBURNDY
¥4 Littelfuse Inc. o
5 HOLLINGSWORTH
P SOLOERLESS
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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

In another case, a splice that was
thought to be sealed was exposed
to water splash in the engine com-
partment. Water ingress progressed
throughout the wire harness due
to the forces of capillary action be-
tween the copper strands and the en-
tire wire harness had to be replaced.
This powerful capillary action can
easily be demonstrated in the lab as
shown in figure 1, using salt water.

Room for Improvement

For many years the industry has ex-
clusively depended on adhesive lined
heat shrink tubing to seal splices and
protect eyelet terminals but with the
new OEM test standards in place, har-
ness manufacturers are forced to vali-
date that the splice is sealed, and this
has exposed issues. Wiring engineers
can erroneously think that if the heat-
shrink glue flows, the splice must
be sealed, but this is not always the
case. As reliable as heat shrink tubing
is when properly applied, there are
many cases where the application
process is not verified. Heat shrink
tubing has also demonstrated limita-
tions due to high splice complexity
and when the geometry of a terminal
is such that it cannot be sealed with
the shrink tube adhesive alone. This
is especially true as the number of
wires terminated to a single splice
junction or eye terminal increases.
This has forced the industry to start
looking and testing alternative solu-
tions for wire sealing like mastics and
butyls, but these have proven to have
their own issues with inconsistent
and labor-intensive manual applica-
tion, compatibility concerns with
wire insulation, and environmental
deterioration.

2 WEEKS

A New Approach

A low viscosity liquid sealer has
been engineered to solve these con-
cerns by sealing wires in an entirely
new way. BluSeal is a low viscosity
liquid sealer that wicks between wire
strands utilizing the capillary forces
and cures quickly forming a durable,
semi-flexible barrier, to provide a per-
manent and effective sealed splice
or terminal over the life of the wire
harness. It has a unique automotive-
grade formulation, with excellent
bend characteristics over a wide
range of temperatures and has ex-
tremely robust moisture and chemi-
cal resistance. Once the sealant is in
place, water and contaminants are
permanently blocked and can no lon-
ger wick, preventing most corrosion
failures. Since the BluSeal advanced
sealing method works at the wire-
strand level, it can provide sealing
on most splices even with high wire
count and substandard construction,
where adhesive lined heat shrink tub-
ing and butyl could fail to seal. This
can allow future wire harness designs
to successfully combine more leads
into fewer splices.

The sealant can be applied to a
terminal using a precision drop appli-
cation or by dipping an entire splice
into a bath. The method will depend
on the splice construction and manu-
facture’s desired process. Eurotech,
producers of BluSeal sealant technol-
ogy, can also provide application so-
lutions such as a dip machine (BDM),
to help reliably increase the manufac-
turer’s splice sealing.

(See full Press Release on Eurotech’s
BluSeal sealant and application
technologies in the News Plugs sec-
tion on page 40)

SUBSCRIBE FREE

WiringHarnessNews.com
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AppliteK
Crimping Applicators

TECHNOLOGIES CORPORATICN

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 -
accommodate terminals s
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
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THE EXPERTS IN CONNECTION.
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E-MOBILITY: E-DRIVES - POWER DISTRIBUTION - BATTERY - INVERTER

E-DRIVES & CHARGING SYSTEMS

STATORS & ROTORS MAGNET WIRES HF - LITZ WIRES / HAIRPIN
&
COMBINATIONS

BUSBARS TO CONNECTORS BUSBARS TO CONNECTORS STARAPHASE CONNECTION BY BUSBAR

HV-STORAGE, BATTERY & INVERTER: MODULE CONNECTORS & FILTER SYSTEMS

HV - MODULE BUTT CONNECTORS INVERTER BUSBARS FILTER SYSTEMS

e T

HY - BUSBARS CONNECTIONS

el

TECHNOLOGIES, THAT CREATE CONNECTIONS. FROM MANUAL TO AUTOMATIC.

HOT CRIMPING

BRAZING
SPLICING

BUTT WELDING
HOT STACKING

STRUNK CONNECT
AUTOMATED SOLUTIONS, INC.
(860) 227 0683
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NEWS PLUGS

OPPORTUNITY
KNOCKS

BYD to Revolutionize
Electric School Buses

BYD (“Build Your Dreams”), the
world leader in electric vehicles, is
introducing a battery-electric Type D
school bus with unparalleled safety
features and performance, wrapped in
a sleek design that will have students
wanting to step onboard.

With length options of 35, 38, and
40 feet, BYD’s Type D battery-electric
school bus is perfect for transport-
ing students to classes, field trips, as
well as athletic and band events. The

T

Type D can seat up to 84 and can be
equipped with an ADA liftgate. The
bus has a range of up to 155 miles on a
single charge.

BYD’s smart technology creates a
new environment where for bi-di-
rectional charging can be the norm.
School buses can be charged over-
night when energy demand is low, and
clean emission free energy can be fed
back into the classroom during school
hours when the bus is parked keeping
classrooms well-lit and students and
teachers plugged-in.

“We are raising the bar for design,
innovation, range and quality, giving
parents peace of mind knowing their
children are benefitting from the saf-
est school bus anywhere,” said Stella
Li, President of BYD North America.
“At the same time, our buses will give
operators the performance and cost

savings that will make migrating to zero
emission technology affordable and
practical.”

Safety

BYD made safety the top priority in
its school bus design, including such
features as electronic stability control
to aid handling, a collision avoidance
system, and a 360-degree monitoring
system to detect pedestrians and cy-
clists when the bus is operating at slow
speeds.

In addition, BYD adds an additional
layer of protection for children as they
exit the bus with its Predictive Stop
ArmTM, which monitors approaching
traffic and notifies students when it
may not be safe to cross.

The Technology

At the heart of the BYD Type D is
its lithium iron phosphate battery, the
safest and most reliable in the electric
vehicle industry. The battery pow-
ers BYD’s unique powertrain featuring
high- speed, dual in-wheel traction
motors which deliver outstanding ef-
ficiency.

BYD school buses are also good for
any district’s bottom line.

For more information, contact Sam-
uel Kang, BYD’s Head of Total Technol-
ogy Solutions at sam.kang@byd.com

The Shyft Group Advances Elec-
trified Mobility With Plan For
Expansive Medium-Duty All-Elec-
tric Commercial Vehicle Chassis
Platform

- Purpose-built EV specialty vehicle
chassis will offer category-leading fea-
tures

- Class-agnostic flexible flat modu-
lar chassis design allows integration
with any specialty vehicle body manu-

facturer

- EV chassis can serve last mile de-
livery, work truck, recreational, mass
transit, and other specialty vehicle ses-
ments

Shyft  Innovations™, The Shyft
Group’s dedicated mobility research
and development team, will introduce
a purpose-built flat modular EV chassis
to any specialty vehicle body builder.
The EV-powered chassis features cus-
tomizable length and wheelbase, mak-
ing it well suited for a variety of vehicle
types. The chassis’ modular design can
accommodate multiple GVWR classifi-
cations, based on build out and usage.
With this high degree of configurabil-
ity, the all-electric chassis is adaptable
to last mile delivery, work truck, mass
transit, recreational vehicle, and other
emerging EV markets.

Vehicle prototypes are expected to
make their way into customer accounts
for route testing early in 2022 with pro-
duction expected to begin in middle
of 2023.

“We've listened closely to our cus-
tomers and to the industry at large to
design this EV chassis to address an
unmet need in the specialty vehicles
market,” said Daryl Adams, President
and Chief Executive Officer of The
Shyft Group. “We have a well-estab-
lished track record as a manufacturer
of choice for purpose-built fleets.
With nearly a decade of EV profi-
ciency and over 15 years of alterna-
tive propulsion category experience,
we're a natural choice for other body
builders seeking a reliable commercial
grade EV chassis,” Adams said. “We

Continued on page 48
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Gettig Handheld Spot Taping Equipment

SPRING MILLS MANUFACTURING, INC.
104 East Streamside Place, PO Box 85
Spring Mills, PA 16875-0085

Phone: 814-422-8892 Fax: 814-422-8011
www.SpringMillsMfg.com

Harness Board Spot Taping System

Save $5$5
Wrap a Spot Tape
Automatically

Object Diameter:

1/8"-1"

Tape Width:

1/2"

Applies a piece of tape in
approximately Two Seconds

A faster, more efficient method to tape
wires on a harness board

Gettig Taping Equipment measures
and cuts from a roll, a piece of plain
pressure sensitive tape, and wraps it
around an object
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Prints in-line with most major
wire processors and a wide
range of wire size.

o

Kingsley Ribbon
Specially formulated
to print on a variety

of substrates

KINGSLEY KIP-20
HOT STAMP WIRE PRINTER  call or E-mail for a quotel
866-421-9898

kingsley@diagraphmsp.com

Continued from page 47

believe this multi-dimensional
platform has the power to fast-
track EV adoption within the
vocation-specific specialty ve-
hicle category. It will be made
domestically by a proven team
of skilled tradespeople already
building today’s most success-
ful fleets.”

About The Shyft Group

The Shyft Group’s coast-to-
coast geographic  footprint,
with  manufacturing facilities
spanning 10 U.S. states from
Maine to California, in addition
to its facility in Mexico, provide
regional manufacturing and
ship-thru convenience across

the full product array spanning
Class 1 — Class 7 purpose-built
vehicles.

The Shyft Group is the North
American leader in specialty
vehicle manufacturing, assem-
bly, and upfit for the commer-
cial, retail, and service specialty
vehicle markets. Our customers
include first-to-last mile deliv-
ery companies across voca-
tions, federal, state, and local
government entities; the trades;
and utility and infrastructure
segments. The Shyft Group is
organized into two core busi-
ness units: Shyft Fleet Vehicles
& Services™ and Shyft Special-
ty Vehicles™. Today, its family
of brands include Utilimaster®,

Royal Truck Body™, DuraMag®
and Magnum®, Strobes-R-Us™,
Spartan RV Chassis™, Builtmore
Contract Manufacturing™, and
corresponding aftermarket pro-
visions. The Company employs
approximately 2,900 associates
across campuses, and operates
facilities in Michigan, Indiana,
Maine, Pennsylvania, South
Carolina, Florida,  Missouri,
California, Arizona, Texas, and
Saltillo, Mexico. The Company
reported sales from continu-
ing operations of $676 million
in 2020. Learn more about The
Shyft Group at www.TheShyft-
Group.com
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WireStar

« Third-party software integration

= Configurable quality process
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« Software for Megomat crimping machines

» Configurable connection to various ERP systems

« Full downward compatibility to previous WireStar versions
« Scalability to support different layouts

« Customer-specific data configuration

INDIVIDUAL SOLUTIONS

FOR YOUR WIRE AND TERMINAL PROCESSING

Schaefer Megomat USA, Inc.
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Contract Awards
Learjet Inc., Wichita,
Kansas, has been award-
ed a $464,851,645 in-
definite-delivery/indef-
inite-quantity  contract
for Battlefield Airborne
Communications Node
(BACN) Bombardier
Global 6000 aircraft. This
contract provides for
the purchase of up to six
Bombardier Global 6000
aircraft and comple-
tion work. Work will be
performed in Wichita,
Kansas, and is expected
to be completed May
2026. This award is the
result of a sole-source
acquisition. Fiscal 2021
aircraft procurement
funds in the amount
$70,000,000 are being
obligated with the initial
delivery order, FA8726-
91-F-0073, at the time
of award. Air Force Life
Cycle Management Cen-
ter, Hanscom Air Force
Base, Massachusetts, is
the contracting activity
(FA8726-21-D-0006).

NISGAA TEK LLC,
Chantilly, Virginia, has
been awarded an
$18,794,450  (PO0O003)
modification to contract
FA8689-20-C-2011  for
the delivery of hard-
ware and software for
the 2021 Remote Piloted
Aircraft  Special Op-
erations Center second
quarter buy. This con-
tract modification is for
procurement of hard-
ware and software to be
consumed in the cre-
ation of an end-product
deliverable. Work will
be performed at Warner
Robins Air Force Base,
Georgia, and is expect-
ed to be completed
March 29, 2022.
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Fuse Clip Terminals: A Case Study

Fuse Clip Connectors with insert and wire.

Project Details
Fargo Assembly of PA

Industry:
Construction, Agricultural, Heavy
Truck and Off-Road Equipment

Case Challenge:

To develop a product that would
eliminate overheating, connection
separation, loose fuses due to truck

and motor vibration

Solution:

ETCO engineers created a second-
ary clip component that fastened the
connection in place and eliminated
arcing, overheating and connection
separation

Fargo Assembly of PA is a diversi-
fied supplier of power & signal dis-
tribution systems and components,
serving the on and off-highway, con-
struction, agricultural, commercial
and consumer grounds care, recre-
ational vehicle and specialty vehicle
market segments. We specialize in
rugged harnesses/electrical systems
exposed to extreme environments.

Fargo Assembly of PA has over 40
years of experience and a proven
track record in accomplishing cus-
tomers’ quality, cost and timing ob-
jectives.

Fargo approached ETCO with an
issue specific to fuse placements
with connectors. The fuses/circuit
breakers used in the wiring harness
connectors for construction, agricul-
tural, heavy truck, off-road equipment

were susceptible to overheating and
separation if they were not properly
fastened. Fargo created the Dill Blox
product and wanted the fuses / cir-
cuit breakers within the products to
stay in position and provide a com-
pletely secure connection. This con-
nection would have to withstand the
vibrations consistent with a variety of
on and off-road conditions.

Top View Fuse Clip Connector.

ETCO engineers studied the prob-
lem and created the fuse clip termi-
nal. The primary issue was the loosen-
ing of the fuses and connections.This
could cause a series of issues once
the connection was reduced or alto-
gether severed. Arcing would lead to
overheating, overheating could lead
to a dangerous situation and discon-
nection could lead to power loss in
specific functions.

The fuse clip terminal consisted
of a stainless-steel receptacle placed

within a female connector that was
force-fastened and was immovable
by vibrations in application. ETCO
engineers tested the connector in
multiple situations to ascertain the
efficacy of the product. The testing
done at ETCO is performed with all
products to ensure the highest stan-
dards of quality are met. ETCO cre-
ated the specification based off of a
pre-existing configuration to provide
a high quality connection as well as
creating a simplified manufacturing
solution. The solution would save
costs and perform flawlessly in a va-
riety of conditions. Over 20 million
parts later, the ETCO fuse clip termi-
nal is featured prominently within
the Fargo Dill Blox product.

Side view Fuse Clip Connector
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Fuse Clip Connectors with insert
and wire.

ETCO has provided Fargo with
go-to market engineering as well as
extensive support for this simple yet
innovative technology. This level of
engineering, service and support is
what ETCO customers and partners
have come to expect.

John Smith, General Manager at
Fargo had this to say:

“ETCO has been an excellent
partner in serving our engineering
and manufacturing needs for compo-
nents and wiring harness connectors.
The company engineer’s attention
to detail and ability to quickly solve
a major issue is the reason why we
come to them every time. High qual-
ity solutions and cost savings means
we’re able to provide the same level
of service to our customers while
passing the cost-savings on to them.”

Advertise in
Wiring Harness News

Contact Jim Brown
jim@wiringharnessnews.com

INSTALL F6" AT THE

FIRST STEP OR LAST STEP
OF YOUR WIRE HARNESS BUILD
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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
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up to 160 mm? with 10kW power

IGBT and special applications
=

gentle ultrasonic welding
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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.
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Wire to terminal
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Terminal to bus bar
Carmmection balt on aluminum conductor

(e ,“

Wire to terminal

Copper wire on MAR
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Wire splicing

“opper and aluminum
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Wire splicing

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

Tel. +1 617 244 0400 | Fax +1 617 415 1555 | E-Mail info.boston(atjtelsonic.com | www:.telsonic.com
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NEWS PLUGS continued

Custom Electrical Terminals
Designed & Manufacctured to

Specification

Custom engineered electrical ter-
minals and connectors of all types
that can be produced to match spe-
cific OEM design, manufacturing, and
packaging requirements have been
introduced by ETCO Incorporated of
Bradenton, FL.

ETCO Custom Electrical Terminals
can be designed and manufactured to
meet precise specifi-
cations with regard to
form, function, mate-
rials, packaging, and
OEM production re-
quirements.  Offering
rapid prototyping us-
ing 3-D solid model-
ing analysis, part sizes
can range from 0.004”
to 0.090” thick with
+0.0005” tolerances,
depending upon the
material and configura-
tion.

Produced from ma-
terials such as brass,
tinned brass, nickel
plated steel, copper
plated steel, phos-
phor-bronze and many
more including clad
and inlaid alloys, ETCO
Custom Electrical Ter-
minals are available
in prototype through
production quantities.
ETCO can provide
services that include
design, material selec-
tion, packaging, and
special application
equipment.

ETCO Custom Elec-
trical  Terminals are
priced according to
configuration,  mate-
rial, and quantity. Price
quotations are avail-
able upon request.

For more informa-

tion contact ETCO
Incorporated, Sean
Dunn, VP Marketing

(800) 689-3826, Email:
sdunn@etco.com Visit
wWww.etco.com

Heavy Duty Slid
Quick Change Tool Pack

2.2 Ton

Amphenol ICC and TactoTek® Team
to Create Automotive Grade In-
Mold Connector for Smart Surfaces

USA- TactoTek® (www.tactotek.
com), the Finland-based company
that develops and licenses in-mold
structural electronics (IMSE®) technol-
ogy, and Amphenol ICC (a division of
Amphenol Corporation NYSE: APH,
https:/Mww.amphenol.com) a lead-
ing global manufacturer of intercon-
nect products, have announced that
they are collaborating to develop au-
tomotive grade in-mold connectors for
TactoTek IMSE technology.

IMSE parts integrate printed elec-
tronics and electronic components
within 3D injection molded plastics.
They combine structure, electronic
functions, and cosmetics in single
piece, seamless smart surfaces. Tac-
toTek IMSE parts often connect to ex-
ternal system electronics or host sys-
tems.

“Standardized in-mold connec-
tors further simplify integrating IMSE
smart surfaces in all types of products,
whether vehicles, appliances or smart
home solutions,” noted Paavo Niskala,
Senior VP Research & Development at
TactoTek. “In addition, the Amphenol
MicroSpace™ connector enables high
speed, automated IMSE production

Left to Right

Mini (2 Post) Air
Left to Right

processes for faster cycle times and
high yields.”

Amphenol ICC is pleased to bring
new technology products to our cus-
tomers with transformational technolo-
gies like TactoTek’s IMSE combined
with Amphenol ICC’s automotive grade
MicroSpace™ connector platform and
Duflex™ crimp technology. “By com-
bining the technical expertise of Tac-
toTek and Amphenol ICC, an innova-
tive interconnect solution was created,
which combines

Amphenol ICC.

TactoTek develops and licenses
IMSE technology. The company works
directly with OEMs and brands to de-
velop production-ready prototypes.
Mass production is done by TactoTek
licensees.

Continued on page 52

the compact V214
severity-2 compat-
ible  MicroSpace™
connector fam-
ily with the industry
proven Duflex™
crimp  technology.
As a global leader
in interconnect solu-
tions, we continue
to drive growth by
accelerating  trans-
formational  tech-
nologies like Tac-
toTek’s IMSE with
proven interconnect
technology”,  says

\ﬁa

nave you Eﬂyere
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Your Metri-Pack connector

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

Qur ES10 CAP

Jerome Petit, Prod-
uct Line manaser at

W H |

TE

Mini
End Feed

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

Med. Duty Slide
Quick Change Tool Pack

ODYSSEY CRIMPING PRESSES

1 & ]

4 Ton

20 Ton

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

See More @ WWW.ODYSSEYTOOL.COM

Phone:(586)-468-6696

Fax:(586)-468-8422
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Continued from page 51

About TactoTek

TactoTek is the leading provider of
Injection Molded Structural Electronics
(IMSE) solutions that integrate printed
circuitry and electronic components
into 3D injection molded plastics.
Leading IMSE use cases include human-
machine interfaces (HMI), connectiv-
ity and electronic styling features for

automotive, smart home, appliances
and other markets. TactoTek develops
and industrializes IMSE technolosy,
Creates mass production ready IMSE
prototypes, and licenses IMSE technol-
ogy for 3rd party IMSE part design and
global mass production.

TactoTek is funded by international
leaders in finance and industry com-
mitted to advancing technology solu-
tions that benefit consumers and the
environment. TactoTek investors in-

HCAP-02 .
Split-Cycle Hand Crimp Pres.
FPatented Design Made in U5 A.

| ﬁ
@“ 30 second tool change-overs.

L=~ Make your hand tools semi-automatic.

{Z=" Use your tools by hand or in-press
with modification.

%"“' Two (2) FREE tool modificati with

Uy

£75" Secures terminal in tool before crimping.

clude 3M Ventures,
Repsol Energy Ven-
tures, Faurecia Ven-
tures, Conor Venture
Partners, Voima Ven-
tures, Nordic Op-
tion Oy, Nidoco AB
and Cornes Technol-
ogies Limited. For
more  information,
please visit www.
tactotek.com.

&

ST“ Pl-land Injuries

AND Increase Production

About Amphenol
ICC

Amphenol ICC, a
division of Amphe-
nol Corporation, is
a world leader pro-

P

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

viding interconnect

solutions for the
Information, Com-
munications and
Commercial  elec-

tronics markets. Am-
phenol ICC designs
and  manufactures

Cable & Wire a wide range of in-
Pull Testers .

PT-1000 novative connectors

PT-500 as well as cable as-

PT-200

semblies for diverse
applications includ-
ing server, storage,
data center, net-
working, industrial,

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

business equipment
and automotive
markets. With global
presence in R&D,
manufacturing and
sales,  Amphenol

FreePoint

Technologies Inc.

Maintain Remote

ICC is well positioned to support cus-
tomers wherever they operate. www.
amphenol-icc.com

Crimping Machines for High-Volt-
age Applications

For the production of high-voltage
connections of the Hirschmann Auto-
motive PowerStar 40system, Schéfer
offers specially developed crimping
machines.

First, the terminals of the HCT4
system are crimped on two-core
sheathed cables with an EPS2001 ma-
chine. In the second step, these cables
are connected to the PowerStar HPS40
plugs by means of pressed shielding
sleeves with an EPS3000 machine. De-
pending on the PowerStar 40 variant
additional processing steps take place.

With integrated functions for qual-
ity assurance, global automotive stan-
dards are taken into account and plug
connections succeed for the highest
demands in electric mobility.

Schéfer crimping machines are cur-
rently available for the following vari-
ants of the PowerStar 40 system from
Hirschmann Automotive:

7
| 4
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d ¥

e PowerStar 40 HPS40-2 (EVS
100096, EVS 100097)

e PowerStar 40 4+2 POL (EVS
100108)

e PowerStar 40-2-SCC  HPS40-2
(EVS 100111)

e PowerStar
100113)

e PowerStar
(EVS 1001392)

40-2 In-Line (EVS

40-2  In-Line-SSC

Contact our technical experts for
advice on your individual high-voltage
application. www.schaefer.biz

getfreepoint.com

Visibility in your shop

FreePoint’s non-invasive and cost-effective industrial IoT 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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Heat-Shrinkable Solutions

Industries We Support:

* Aerospace
e Aircraft

* Automotive

e Defense

e Electrical Appliance

Nomex & PPS
Abrasion & Bundling Solutions

e Electronics
* Energy

e Medical

e Rail

e Utilities

~

Insulation Supply Company

Your Electrical Interconnect Distributor

We Stock and Distribute Heat-Shrinkable Tubing, Adhesive Coated Heat-Shrinkable Tubing, Heat-Shrinkable Molded
Parts, Crimp Splices, Solder Splices, Heat Guns, Wire Identification Solutions - Labels, Software, Label Printers, Tape,
Electrical Protection Sleeving, Lacing & Tying Cord, Cable Ties, Spiral Cut Tubing, Split Loom Tubing, Corrugated
Tubing, Medical Grade Tubing, PVC Tubing, PTFE Tubing, PEEK Tubing and Value Added Services.

Thermal Transfer Printers, Software,
Labels and Wire M

arkers

PTFE Spiral-Cut Cable Wrap

¢ Atkins & Pearce/Ben-Har & Suflex

® Breyden/Gudebrod
* CYG/THERMOSLEEVE /USA
e DSG-CANUSA

¢ Grayline

* Hilec/Delfingen
e Insultab

¢ Judco/Focus-Lite

TE Connectivity (Raychem Products)
Americas Specialty Distributor of the Year — 2012

WWwWWw.inscoinc.com

¢ Brady Product, Facility & Safety Identification

* Federal Mogul/Bentley Harris Protection Products

PTFE Heat-Shrinkable Tubing

Our Top Product Lines:

e LS Cable/Dunbar

e Panduit
e Permacel
s Steinel

¢ TE Connectivity /Raychem
* Thomas & Betts

e  Varflex

e  Western Filament

e Zeus

Judco/Focus-Lite

Heat-Shrinkable Tubing Processing Machine
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Jecla
EMBER

TUV USA Inc.
001:2008/AS9100C

Certificate Registration No.14-1561

insulation supply company visal

Since 1952

(800) 457-7715

info@Qinscoinc.com
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Low Pressure Molding Technology Meets Latest Demands
for Encapsulation of Electronics and Medical Components

enkel’s
Molding technology for

Low Pressure
encapsulating electri-
cal and electronic components in
its Technomelt polyamide adhesive
molding compounds is increasingly
being adopted for medical, electronic
components, power and industrial
automation, HVAC and lighting ap-
plications. The technology offers nu-
merous economic, process control,
design and environmental advantages
over alternative systems such as pot-
ting with reactive resin systems and
high-pressure injection molding.

Various process advantages

Technomelt Low Pressure Mold-
ing (LPM) technology was invented
some 30 years ago by Henkel (for-
merly called Macromelt Molding).
The technology enables the quick en-
capsulation of delicate components
by using specialized polyamides in
combination with standard process-
ing equipment and low-cost molds.
Because the material is injected at a
lower pressure compared to conven-
tional injection molding processes,
and non-abrasive materials are used,
risk of damage to the electronics dur-
ing the encapsulation process is far
lower.

The technology is particularly ad-
ept at encapsulating discrete areas in
complicated assembly where wiring
is attached to a printed circuit board
(PCB), PCBAs and other rigid compo-
nent. One reason for this is that Tech-
nomelt resins, which are all unfilled,
are resistant to high stresses and at
the same time very flexible.

Matthew Hayward, Global Key
Account for Power & Industrial Au-
tomation at Henkel highlights: “I see
Technomelt as an exciting part of our
Circuit-Board Protection portfolio. It
offers many unique advantages that
traditional potting or conformal coat-
ing is not able to provide. It is particu-
larly well suited to high-mix low-vol-
ume applications where throughput
is key.The ability to apply this mate-
rial only where is needed is a huge
benefit. This enables one to ‘skyline’
an application (encapsulating only
the components that require protec-
tion), or to significantly reduce the
weight due to substantially less mate-
rial usage.”

The encapsulating material pro-
vides exceptional electrical insula-
tion, as well as resistance to a broad
range of chemicals, extreme thermal
cycling across high and low tempera-

"IFUSES UNLIMITED

The Circuir Protection Specialist

AUTOMOTIVE FUSE PRODUCTS

=Xl

Authorized Master Distributor for:

w4 Littelfuse

AUTOMOTIVE FUSES ARND
RELATED CIRCUIT PROTECTION PRODUCTS

Check our II‘.WEI‘ItﬂJjI an-line at:
www.fusesunlimited.com
TEL: [BOO) 255-1919

150 9001:2015 Registered

Low pressure molding process: The bare electronics are inserted into
a predesigned mold set. Technomelt encapsulates electronics at low
pressure. After molding, parts get tested and moved to final assembly.

tures, and vibrations. The internal
electronics are fully protected against
outside elements, including ingress of
water and dust, and long-term UV ex-
posure.

Michael Otto, Key Account Man-
ager Engineering Adhesives for Low
Pressure Molding at Henkel explains:
“Unlike traditional two-component
reactive potting compounds, the
polyamides used in the Technomelt
Low Pressure Molding process are

single-component  thermoplastics,
molding cycle times are shorter, and
there are no emissions of volatiles.
Whereas conventional potting can
take as long as 24 hours to complete,
the Technomelt Low Pressure Mold-
ing process has a cycle time that can

be as short as 30 seconds.

High sustainability

Henkel Technomelt polyamide res-
ins are compliant with the European
RoHS (Restriction of Hazardous Sub-

*%% FOR SALE ***

1 - CIRRIS Harness Grid Board System

1 - DANIELS WA27F Hand Crimpers

1 - JST Press, Model AP-K2N

Model SATC-20, 2007

1 - KOMAX DPS272 Coiler

5 - NEB 16-C, 24-C, 32-Carrier Braiders

1 - ONDAL Linear TaperS, 2016

1 - PANDUIT PCP-10 (CPD-24-156F)
1 - PLAS-TIES XL2 H.D. Twist Tyer

1 - SCHLEUNIGER CP1250 CoilerPan
1 - SCHLEUNIGER CenterStrip CSU

1 - SCHLEUNIGER PF1000 Prefeed

1 - TIE BOY Tyer, Model A206
1 - TULSA Spiral Striper, 10’ Oven
1 - WDT Model GST-32/N Prefeed

Comnmission

1 - ARTOS MTXS5 Multi-Task Wire Processor W/ PAWOMAT Seal Applicator
1 - AUTOSPLICE SAS/2-40 Splicing/Crimping Machine

6 - CIRRIS Testers, Models Signature 1000, 1000M, 1000H+ (3 pcs), 2000

1 - HANKE 963 Crimp Press, 2011 (ARTOS Crimpmatic 963)
2 - HELLERMANN-TYTON TT230SM, TT330SM Thermal Transfer Printers
1 - IDEAL STP Shielded Twisted Pair Cable Stripper

1 - JUNQUAN 2T Semi-Automatic Terminal Crimping Machine,

1 - KODERA C551 Cut/Strip/Crimp Machine

1 - KODERA C373 Cut & Strip Machine

1 - KOMAX BT752 Bench Top Crimper, 2014

1 - KOMAX Gamma 333LCD Crimping Machine

1 - KOMAX Gamma 263 Crimp to Crimp Machines, 2014

1 - LASELEC 24-C Braider, Model BRAIDO24, Wire & Yarn Carriers, 12/2018
1 - LASELEC Sylade 7d Laser Wire Marker & Stripper, 2017

9 - MAJOR 5003, 5001 Bench Top Strippers

1 - MARK ANDY INC Model 830-70 Label Printer/Rotary Press for die cutting

4 - MOLEX TM3000 (63801 7200), TM2000 Crimp Presses
1 - MORGAN G-100T Molding Press, 1979

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

1 - RAMATECH Prefeed, Model ABW 800/300, 2005
1 - SCHLEUNIGER CC36SP CrimpCenter, 2019

3 - SCHLEUNIGER CC2000 CableCoilers

1 - SCHLEUNIGER CP1500 Heavy Duty Coiler

1 - SCHLEUNIGER EC3300 EcoCut w/PF2000 Prefeed, CC1400 Coiler
1 - SCHLEUNIGER ES9300 EcoStrip, 2014

1 — SCHLEUNIGER FO7045 Fiber Optic Stripper

7 - SCHLEUNIGER JS8300 JacketStrippers

2 - SCHLEUNIGER MP257 Semi-Automatic CoaxStrippers

10 - SCHLEUNIGER US2015 Wire Strippers
1 - TANTEC ‘CableTEC’ Corona Treatment System
1 - TE High Voltage Hydraulic Crimping Machine, P/N 528008-4, 2014

14 - AMP/TYCO, MECAL, MOLEX Applicators

Contact: Martin Kenner
COMMISSION BROKERS, Inc.
P.O. Box 8456 ¢ Cranston, RI 02920-0456
Tel: (401) 943-3777  Fax: (401) 943-3670
Website: www.commissionbrokers.com
E-mail: marty137@aol.com
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stances) Directive and REACH (Regis-
tration, Evaluation, Authorisation and
Restriction of Chemicals) regulations.
“An additional important environ-
mental feature of these polyamides,
and one that is increasingly appreci-
ated, is that they are largely bio-based,
with up to around 80% of their con-
tent coming from renewable vegeta-
ble sources,” Otto adds.

Henkel offers a range of Tech-
nomelt Low Pressure Molding resins
that have been formulated for spe-
cific applications. Some, for example,
have extra thermal resistance, oth-
ers have improved toughness, or es-
pecially good adhesion to particular
substrates.

Efficient use of material

An advantage of Technomelt Low
Pressure Molding over traditional pot-
ting systems is that it is much more
economical in the amount of material
it uses in the finished part. In potting
operations, the normal approach is to
build a box around the component to
be encapsulated, and then fill the box
until the component is covered.

With Technomelt Low Pressure
Molding, the component is placed
into a mold that has a cavity geom-
etry similar to that of the component,
so that when the polyamide is inject-
ed, it forms a skin around the com-
ponent that is more or less the same
thickness at all points. This means

| Scan Work Order barcoda tg |
| start then follow on-screen |
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that the amount of encapsulating ma-
terial used per shot can be consider-
ably less.

Costs of mold production are rela-
tively low, especially as they are of-
ten made out of aluminum, which is
much less expensive than tools made
out of steel used in high-pressure in-
jection molding. In recent years, even
more cost-effective additive manufac-
turing (also known as 3D printing)
techniques have also been adopted
to make the molds.

Providing value to various
markets

The need for efficient low pres-
sure encapsulation of electronics
has never been as great as it is today.
The Internet of Things (IOT) and
Industrial Internet of Things (IIOT)
depends on a foundation of sensors
and associated electronic connec-
tions and components to support all
sorts of devices in the home, at work,
and on the move.This trend has also
led to increased network connec-
tivity demands for data and power
cables and connectors that function
in the harshest environments. In the
world of healthcare, patient diagnos-
tics and sensing in real time require
new electronic devices like wearable
devices that are used in and outside
of controlled medical environments.
Technomelt Low Pressure Molding
responds to all of these trends.

Continued on page 56
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« Retaining clamps keep wire
stable while cutting and hold
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* Leaves clean, flat end on both
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« Soft non-slip hand grips
provide comfort and control

Discover our full line
of wiring harness tools at

XuronIndustrial:com
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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

Display image-rich work instructions to reduce

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

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

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

» 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
safety tests of chassis, transformers, panels, etc.

« Remote voltage activation control for operator

Up to 2100Vdc/1200Vac. Expandable to 1024 Test

» Operating software included. READY TO USE!

1 Yr Renewable Warranty
Free Tech Support!
5. CableEye®

CAMI Research Inc.

+1978-266-2655 | sales@camiresearch.com
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Jason Spencer, Henkel’s Medical
Market Segment Manager, notes: “Pa-
tient diagnostics and sensing in real
time require new electronic devices
that are worn in and outside of a con-
trolled medical environment. Wear-
ables for vital sign monitoring are be-
coming more important in patients’
everyday lives as healthcare becomes
more digitally connected.”

For certain types of medical ap-
plications, Technomelt can also be
used in applications that go beyond
encapsulation of electronics. For ex-
ample, it is suitable for attaching flex-
ible tubing in liquid delivery systems,
since it does not distort the tubing
and provides a permanent, leakproof
junction. Henkel introduced, Loctite
PA 6951, specifically for this purpose.
Loctite PA 6951 has been tested to
Henkel’s protocols based upon ISO-
10993 biocompatibility
with certificates available on request.

standards,

Partnerships with equipment
suppliers

In collaboration with partners
producing processing equipment
around the world, Henkel provides
a total solution for low pressure in-
jection molding. “These partners are
critical for our success,” says Otto.
“Technomelt is a total system that
brings together materials, machines,

molds, and technical service and en-

gineering. Our partners have their
own sales forces, which adds to our
ability to access and assist the vast
global market.”

Additionally, Otto highlights “there
are many developments pushing up
requirements for high-quality, low-
cost component encapsulation. We
at Henkel believe Technomelt Low
Pressure Molding technology is an
important part of the answer to these
needs.”

Technomelt is registered trade-
mark of Henkel and/or its affiliates in
Germany and elsewhere.

About Henkel

Henkel operates globally with a
well-balanced and diversified portfo-
lio. The company holds leading posi-
tions with its three business units in
both industrial and consumer busi-
nesses thanks to strong brands, in-
novations and technologies. Henkel
Adhesive Technologies is the global
leader in the adhesives market -
across all industry segments world-
wide. In its Laundry & Home Care
and Beauty Care businesses, Henkel
holds leading positions in many mar-
kets and categories around the world.
Founded in 1876, Henkel looks back
on more than 140 years of success. In
2019, Henkel reported sales of more
than 20 billion euros and adjusted op-
erating profit of more than 3.2 billion

Battery sensor circuit board before and after low pressure molding
process. Electronic parts get protected against moisture, chemical

exposure and high temperature.

euros. Henkel employs more than
52,000 people globally - a passionate
and highly diverse team, united by a
strong company culture, a common
purpose to create sustainable value,
and shared values. As a recognized

leader in sustainability, Henkel holds
top positions in many international
indices and rankings. Henkel’s pre-
ferred shares are listed in the German
stock index DAX. For more informa-
tion, please visit www.henkel.com.

SUBSCRIBE FREE
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Independent Stocking Distributor

Electronic Interconnecting
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Standard Cable Connectors
Ribbon Cable Connectors

D-Subminiature
1/0 Connectors

Headers, Housing & Contacts
Circular Plastic Connectors & Accessories

Pins & Sockets

Ultra Fast Receptacles & Tabs

Terminals
Splices
Superseal 1.5

w’f@ $¢

i

email: info@harberconnect.com

phone: 708-594-7744
fax: 708-594-7761

www.harberconnect.com
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=WHMA UPDATE

IPC/WHMA Launches Wire Harness Assembly for
Operators Course - Online Training for Frontline Workers

By Christine Siebert

any companies in the
cable and wire har-
ness manufacturing
industry struggle to find skilled and
knowledgeable production workers,
identifying a need for a comprehen-
sive fundamental training solution.
To provide that solution, IPC/WHMA
launches its newest workforce devel-
opment training course,Wire Harness
Assembly for Operators.

IPC’s Education team worked with
industry subject-matter experts to de-
velop a course that teaches the skills
and competencies critical to a wire
harness assembly operator.

The Wire Harness Assembly for
Operators training course delivers to
each participant the ability to iden-
tify and use the key tools, materials,
and processes that wire harness op-
erators need to reliably and repeat-
ably assemble quality harnesses. The
program is composed of 14 modules
that allow organizations to imple-
ment customized learning paths for
different roles in the organization.

Each learning module provides
meaningful opportunities for stu-
dents to actively engage with the
content and apply what they learned
in real-world contexts. The program’s
carefully curated video presentations,
detailed illustrations, interactive ac-
tivities, and practice quizzes are all
formulated to make even the most
complex topics easy to understand
and master.

Students that successfully com-
plete the seven mandatory modules
earn an IPC certificate that identifies
them as a Qualified IPC Wire Harness
Operator.These certificates are serial-
ized with a unique ID number that
can be utilized for validation and are
valid for a two-year period.

“WHMA members participated ex-
tensively in the development of the
WHO training program by identifying
the breadth of topics and field testing
the course. What we’ve delivered is
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a complete training solution for op-
erators in the cable and wire harness
industry” said Rick Bromm, WHMA
Chairman/ALTEX Wire and Cable
president.

Carlos Plaza, Senior Director of
Education Development at IPC, com-

mented, “The response from IPC/
WHMA members who have imple-
mented the course has been over-
whelmingly positive. Trainers are
reporting that the explanations and
examples used in the WHO program
perfectly reflect the daily duties and

—_

WHMA—

Wiring Harmess Marufacturer's Asnooistion

An Affiliate of |PC

and much more

Posting Page

BUND ELECTRONICS BETTER

Harness the Power of TWO Industry
Organizations with ONE Membership

WHMA/IPC membership allows you to:
» Enjoy a free single-user download of every new or updated IPC standard

» Receive exclusive member rates on all standards, registration for in-person
events such as WHMA Annual Conference and IPC APEX EXPO, certification,

» Be included on the WHMA .org Directory of Manufacturer and Supplier Members

= Listen to experts discuss the latest issues in our industry through our FREE
Wisdom Wednesday wehinars

« Receive 25% discount on all IPC/WHMA-A-620 training materials
» Post your company job openings for FREE on WHMA's exclusive Industry Job

« Enjoy a complimentary listing on the IPC Global Marketplace

* Receive exclusive access to health plans you typically only find with larger
manufacturing companies. Visit IPC.NAMHealthcare.com, to learn more about

skills required of their operators.”

Companies may qualify for a trial
course trial. To learn more about Wire
Harness Assembly for Operators, visit
https://www.ipc.org/wire-harness-

assembly-operators.

MAM Health Care and to get a quote!

» Benefit from the advocacy work done by IPC Global Government Relations as
they proactively engage policymakers in the United States, Europe and Asia to
adopt policies that strengthen the talent pool, bolster the value chain, and right-
size regulations to spur greater technological innovation and economic growth,

WHMA membership has provided our company the opportunity
to share ideas, discuss challenges and innovate through
networking opportunities. We have built relationships with
colleagues, competitors, and industry specialists. Those
relationships have been invaluable to our organization.

lason Zoubek, Absolute Quality Mfg., Inc.

Save 50% on your First Year’s Membership! Sign up for multiple years to save more,

For more information, contact Norm Sagon, WHMA/IPC sales representative.
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MEXICO ASSEMBLY

wWirRETECH

THE FIRST EXPO IN MEXICO DEDICATED TO THE WIRE HARNESS INDUSTRY

TRENDS, TECHNOLOGY

& INNOVATION IN ONE
PLACE!

a"lr
/.

f

m_, ON-SITE B2Bs & -
' CONFERENCES

NOVEMBER
03 & 04, 2021

CENTRO DE
CONVENCIONES
CHIHUAHUA, CHIH.

CHIHUAHUA |S CONSIDERED

“THE CAPITAL OF THE ELECTRIC HARNESS”
WITH MORE THAN 200 WIRE ELECTRICAL
MANUFACTURING PLANTS ON THE

STATE OF CHIHUAHUA.

EXPECTING VISITORS FROM THE FOLLOWING
WIRE HARNESS INDUSTRIES

muﬂnﬂu wunt HEAVY MEDICAL
GOODS  EQUIPMENT

CONTACT US TO MAKE YOUR RESERVATION!

© (915) 216-3331
m info@wiretechmx.com
= www.wiretechmx.com
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Manufacturers Sales Rep
Seeking Gable and Harness Line

Nighthawk Technology serves Southern California and has a
customer base of Medical, Mil/ Aerospace, and Automotive OEMs.
We are currently looking for quality custom suppliers.

Please contact Michael Friedman at
Michael.friedman@nighthawk-tech.com or at 760-445-1664

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

COMPANY FOR SALE
OWNER RETIRING

325+ DOD Approvals - since 1963 - Small Business
SCHLEUNIGER Production Equipment

CONTACT: Martin Kenner,
Commission Brokers Inc.
P.0.Box 8456
Cranston, R1 02920

401-943-3777
mkenner@commissionbrokers.com

GLASSIFIEDS

" DO YOU NEED
COMPONENTS
MADE T0 YOUR SPECIFICATIONS?

ﬂ

WE CAN HAI(E
TERMINALS = GONNECTORS = CLIPS

OR ALMOST ANY WIRING HARNESS COMPONENT

Ifyou Ilave component Ilrlllllﬂllls IIIIE to
ohsolescence, slow delivery or price increases,
send us your technical drawings and samples.

Fast Turn-Around for Quotes, Pre-Production
Samples and Finished Product

YTy TY YTy

HMC Distribution

hmcdst@gmail.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

MERGER & ACOQUISITION SERVICES

Merger & Acquisition Advisory
Serving the Wire Harness Industry

.

Loren M. Smith, CEO

Ims@blvcapital.com
www.bluevalleycapital.com
913-660-8039
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* %% FOR SALE % %

DELFINGEN NU-SLEEVE SG-200
Silicone rubber coated braided fiberglass sleeving
Part# ER5650013W - 1000 foot rolls

No reasonable offer refused
Call RPC Electronics, Ira Dryer * 440-461-4700 xt 1176

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

JOB DESCRIPTION

DO NOT APPLY unless you have performed ALL functions
described --- AND meet ALL listed requirements.

Job Responsibilities - Cable/Harness Manufacturing Assembly
Experience Necessary:

- Construct Prototype Wire Cable and Harness Assemblies
from customer prints. using soldering, crimping, and other
techniques as required in the WHMA-A-620 standards.

- Write detailed work instructions, including charts and/or
pictures when possible.

- Work with Engineering, Production and Quality Managers.
- Solve problems with customer cable designs.

Must meet ALL Requirements:
- NO EXCEPTIONS - 5 years minimum wire cable and

harness manufacturing assembly experience performing
ALL job responsibilities listed above.

- Work with limited supervision.

- Knowledgeable in the use of hand tools, wire strippers,
crimping applicators.

- Must have good oral and written communication skills and
be able to read and write in English.

- Legal authorization to work in the US on a full-time basis.

Desired: WHMA-A-620 certification

Salary: Dependent upon ability to demonstrate knowledge of require-
ments

Location: Central Florida just North of Orlando in Sanford, FL

Job Type: Full-time

Pay: $14.00 - $20.00 per hour

Please contact us via: Wiring Harness News
PO Box 669 ¢ Schererville, IN 46375 Classified ad # 28862
Email: info@wiringharnessnews.com

GLASSIFIEDS

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

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

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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Save the Date

for North America’s largest
advanced battery technology event

THE |
- " electric
BAITERY 1250 § ¢ hybrid
S H OW vehicle technology expo

September 14 - 16, 2021

Suburban Collection Showplace | Novi, Michigan

Use promo code WHN for free expo registration
and $100 off conference pricing.

For more information please visit:

TheBatteryShow.com

(@ -) informamarkets
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m DANIELS @
MANUFACTURING

" 4 | 'lv CORPORATION

Connector Assembly Tools
to Support your Wire Harness Production Needs

e Adaptor Tools e Jam Nut Tooling e Strap Wrenches
e Circular Ring Pliers ¢ Bench Mounts * Torque Wrenches
e Soft Jaw Pliers e Assembly Vice & Jaws ¢ Connector Wrenches

1 - —-"
1/ j e —
Insertion/Removal Tools Banding Tools Contact Retention Tools

407.855.6161 www.dmctools.com dmc@dmctools.com
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MAXIMUM
FLEXIBILITY

FULLY SEQUENTIAL AUTOMATION
FOR PANEL BUILDS

ZETA 640/650
PLATFORM

Equipped with 13 process
modules allowing many
possibilities for small batches or
sequences. This new generation
Zeta automates all processes such as
cutting to length, stripping, termination,
ink-jet marketing, ultrasonic welding, and
tube insertion, simultaneously on both wire
ends, enabling production without the need
for changeovers. The automatic wire changer
provides up to 36 different wires over the entire
cross-section range 26awg — 10awg.

For additional

information visit

M1650 TUBE MARKER ko ma )(

komaxgroup.com
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https://www.komaxgroup.com/en/Products-and-Solutions/Products/Harness-Manufacturing/Zeta-640-650/

