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Company Profile:

Qualastat Electronics, Inc

By Joe Tito
Wiring Harness News

remember Vernon Judy Sr.

from the early days of WHMA.

He was instrumental in the
creation of the of the A-620 standard.
He was at the very first meeting and
was later asked to co-chair a com-
mittee for a number of years. He also
acted as technical advisor for instruc-
tional materials on crimping that are
still in use today. When it was recent-
ly suggested by Brent Stringham of
DIT-MCO that I do a profile on Ver-
non’s company, Qualastat Electron-
ics, I thought, surely we must have
profiled them at some point. But a
lengthy check through the archives
revealed that we never had. How did
that happen? It’s been long overdue,

but I had a great conversation with
Vernon Sr. and Vernon Jr. to see what
they are up to these days.

We began our discussion where
we usually do in our profiles - the
humble beginning. “I used to work
for another company where I ran
the shop, and really ran the whole
company, Vernon recalled. He was
working too many hours and decided
he needed a different vocation. The
thought of opening his own business
seemed daunting, but he felt it would
ultimately give him more control of
his time. Vernon’s boss told him he’d
never replace his current income,
and for many years, that was indeed
the case. But it wasn’t about money
for Vernon. He truly wanted to spend
more time being a husband and fa-
ther.

Solutions in Cable
Labeling at Dasco

asco Label was founded
in 1954 by Donovan A.
Schultz, and was known
as the D.A Schultz Company.
was an electrical engineer who pre-
viously worked at 3M and wanted
to start his own distribution busi-

Don

ness. In the beginning, the company
handled a wide variety of electrical
supply products including silicone
adhesives, tubing, sleeving, tapes,
varnishes, and insulation materials
as they supplied the manufacturing
industry. Don had started other com-
panies and included his family in his
entrepreneurial pursuits. When he
passed away in 1978, his wife Doro-
thy took over the business adding
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on new product lines, including W.H.
Brady. That move brought them into
the identification and labeling indus-
try.

The company progressed to the
second generation of ownership
when Don’s oldest son Ken and his
wife Holly purchased the company in
1987.
pany as a kid, maintaining the yard,
cleaning the facility, etc. He systemati-

Ken had worked in the com-

cally held positions in the warehouse,
customer service, sales and eventu-
ally, management.

Growing up in an entrepreneurial
family really had its ups and downs for

Continued on page 8

Vernon'’s experience with his pre-
vious company, General Reliance,
set the scene for his new venture’s
specialization. “My background was
with military stuff, and the company
I worked for was making electro-me-
chanical products with direct con-
tracts with the government,” he said.

Around this time, Vernon had at-

tended a soldering workmanship

training class. A fellow student was a
quality engineer at a similar company.
He and Vernon hit it off and became
friends. Sometime in the second
week, Vernon’s new friend began to

tell him about concerns with some

Continued on page 27

Automated Wire Processing
for Panel Builds

Komax Automated Wire Processing Enables
Competitive Advantage at Connexa

t is very time-consuming to

design and build industrial

control panels manually and
is historically dependent on special-
ists. Estimates vary, but it can take a
specialist approximately 105 seconds
to process one wire manually. For ex-
ample, if there are 500 wires inside
the control panel, this adds up to 15
hours. With semi-automated produc-
tion, you can cut the amount of time

required by up to 35 percent. Using
fully automated production, you can
reduce it by up to 50 percent - or to
just 7.5 hours.

Such is the recent experience at
Connexa, an end-to-end integrator
of power systems, automation and
control systems, and connectivity
systems for field applications. Head-

Continued on page 20

Komax Zeta 640 automated wire processing platform enables signifi-
cant competitive advantage at Connexa.
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The Rule of 3’s: Insights for Recovery or Re-invention

By Paul Hogendoorn

here’s a time to brainstorm,

a time to gain buy in from

your leading group, and a
time to act.

There are some people you can
brainstorm with, some you can plan
with, and some you can work with.

Facing or recovering from a cri-

”»

sis makes this “rule of 3’s” more real.
If you only needed to make small
changes, or if your goal is only incre-
mental improvement, then perhaps
you can affect the actions you are
looking for with meetings, consensus
building, followed up by summaries
of the meeting, perhaps with some
intended points of action, and then
more meetings.

But, you are facing a cliff,and there
is no ready-made route to follow, or
if you need or want to ‘pivot’, or do
something more than maintaining or
improving status quo, you need to
know who you can brainstorm with,
and who you bring into the conversa-
tion later, and who to leave out until
it’s all figured out.

A colleague forwarded a copy of
a study done in 2003, titled “Piloting

the Rocket of Radical Innovation”
(Greg A. Stevens and James Burley).
Its subtitle stated that selecting the
right people for the right roles dra-
matically improves the effective-
ness of new business development
(“NBD”) and goes on to suggest that
most early stage NBD projects fail
because the individuals typically se-
lected to lead are risk adverse, patient
and persistent, where they should be
done by people with high risk toler-
ance, creativity and openness to the
“irrational” process of NBD.The study
uses the Meyers Briggs Type Indica-
tor (“MTBI”) to identify the type of
individual that suits these roles the
best, coming to the clear conclusion
that there is indeed a specific type of
person that excels in these roles, but
that they are a very small minority -
only about 12% of people.

Over the years, I have written
several columns thanking or prais-
ing my “all stars” (mentioning them
only by their initials). These are the
people that throughout my career as
an entrepreneur and business found-
er were the difference between the
business or product’s success and
failure. I did not specifically seek

them out because I didn’t have the
benefit of the type of knowledge
and insight shared in the referenced
study. In some cases, these “all stars”
sought me out, being drawn by what
we were attempting to do, but in
most cases, it was a simply a filtering
process. Over time, I came to realize
who I should draw into a conversa-
tion at the brainstorming stage, who I
should draw in to develop a plan and
strategy, and who I should only draw
in to the conversation after the plans
and strategies were well thought out
and documented. It’s a form of “tri-
age”.

Triage was a term first used in
WWI. It meant assessing the incom-
ing wounded and determining who
was seriously wounded and could
be saved, who could wait, and who
couldn’t be saved. It sounds cruel
as our tendency would be to want
to save everyone, but without triage
- breaking it into 3’s - many more
would've died. We make the same
mistake in business when we think
we should get everyone on the same
page at the same time.This is a point
well illustrated throughout a recent
book by Ben Horowitz, “The Hard

4%

Paul Hogendoorn

Thing About Hard Things”, in which
the author filtered out a select few
people over the course of his career
that he could approach whenever his
company faced significant challenges
or paradigm altering opportunities.
He knew who to brainstorm with,
and then which group it was to gain
buy-in from, and then which group to
execute a plan with.

In my previous column (“Pushing
the Rest Button”), I surmised that one

Continued on page 6
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The Rule of 3’s: Insights for Recovery or

Re-invention

of the two benefits of a crisis
was that it helped you figure
out who would go into a tough
battle alongside of you, and
who won’t. In my December
2019 column “Zero to One” (a
pre-Covid column), I surmised
that “the few who believe and
are willing to take the first step
have to contend with the many
that only see the roadblocks or
don’t think it’s worth it.” This
lines up pretty well with the
aforementioned study on Radi-
cal Innovation.

I've always been a big fan
of Jim Collins and often reflect
on his landmark book “From
Good to Great”. It teaches the
importance of having the right
people on the bus, and in the
right seats. These are incred-
ibly valuable insights at a time
like these, when companies are
seeking to return to “normal”,
except that perhaps “normal”
has now changed. A crisis is a
good time to evaluate whether
or not you have all the right
people on the bus and in the

Continued from page 4

right seats, but before you even
get to that, you need to know
which people you can go to, to
help find the right destination,
and to help you as you pilot the
rocket to get there.

Paul Hogendoorn is co-
Jounder of FreePoint Technolo-
gies. For more information on
gamification or “reconnecting
meaning with work”, contact
Paul at paul bogendoorn@get-
Jfreepoint.com
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From Goodbye...

The 100H+ and 1100R+ testers
served customers for 18 years.

We prepared a simple upgrade path
to our next generation of testers,

so you can keep testing for

another 18 years.

Cirris is offering a last time buy
on 1100 Series testers.
Visit contact.cirris.com.

It’s time to upgrade.

..10 Good Buy

Upgrade to the 4200 and 4250.

Test with voltages up to 2000 VDC or 1000 VAC
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Test for opens, shorts, mis-wires, and
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View instructions and run tests using the
7" color display and touchscreen.
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FIND OUT MORE AT 4200.CIRRIS.COM

Expansion boxes create up to 1024 test points
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Easily share test programs and printers among
multiple units with built-in networking.

Connect to a PC and expand capability with
Cirris Easy-Wire™ Software.

Innovative technology and efficient algorithms
reduce time spent on testing.

CRRIS
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Solutions in GCable Labeling at Dasco

Continued from page 1

Ken and his family. “There were both
good and bad times, and I remember
seeing my parents go through some
tough times. Still, it didn’t stop my de-

sire to get involved in the business,’
he noted.

During his early years with the
company, Ken’s parents taught him
the importance of providing high-end

“HAEROSPACE

-
1."_::"WIRE & CABLE INC.

VEFD CABLE

INDUSTRIAL CABLES

W 2000

G 600V

PHONE: 1800-395-0300
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4 Passes (UL} VW-1, 1581, 1202 IEEE 383
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RoHS

et bagyand i for rendenneg ondy

FAX: 1778-358-2522 EMAIL: SALERGAERDSPACEWIRE.COM

HEAT SHRINK

service to their customers; and he
appreciates the lessons. “There are
plenty of options for the customers
to choose from and I learned that in
order to really make a difference, you
have to bring unparalleled service
and support to the customer. My par-
ents taught me that you need to bring
solutions that are going to make a dif-
ference in the customers’ businesses,’
he explained.

Ken’s goal is to help customers
meet their goals and objectives, im-
prove their processes and impact
their bottom line.“I have brought this
notion forward throughout the years.
When making suggestions to cus-
tomers, we suggest the products and
configurations we would choose if it
were our business.”

Dasco’s business is in the wire
harness, control panel and circuit
board manufacturing industries. That
market has grown for them over
the years. “We continue to focus on
bringing new solutions and technol-
ogy to automate processes.”

Wire identification is one area
where we have brought options to
customers that have increased their
flexibility and significantly reduced
their costs,” Ken proclaimed. Their
continuous shrink sleeve printing so-
lution is something he is most proud
of. “It allows you to print on con-
tinuous heat shrink material on one
or both sides, then cut or perforate

them to the proper length and batch
them as required.”

Dasco’s unique solution has saved
customers 70-80% as they move
away from the traditional ladder style
sleeves. The system also allows the
flexibility to print a wide variety of
labels for wire identification, rating
plates, raised panel labeling and more.
“The majority of manufacturing ex-
pense is labor,” Ken contended, “and
Dasco focuses on bringing automa-
tion to the production floor with the
objective of reducing labor costs.” It’s
a creative method the company has
devised to help customers become
more competitive through material
cost savings and labor reduction.

Dasco partners with companies
like Brady to bring these quality so-
lutions to meet customer needs, but
they take the use of these products
to the next level. “We are not tied to
representing just one manufacturer,
so we take products from several
manufacturers and bring them to-
gether to provide one complete suite
of solutions,” Ken revealed. “Dealing
with manufacturers directly limits
you to purchasing only their prod-
ucts, while missing other options
that may perform better” The ‘secret
sauce’ at Dasco is that they know the
identification market. They’ve put in
the years researching products and
have become quite adept at bringing

Continued on page 10
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KAPPA 330
Cut and Strip

Available as Single Head or

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

komax

komaxgroup.com

to the live experience



http://www.komaxwire.com

10 JULY/AUGUST 2020 Wiring Harness News

INDUSTRIAL INFO-TAINMENT

Solutions in Cable Labeling at Dasco

Continued from page 8

customers the product mix that will
best suit their needs.

“One of the big frustrations I see
in the market now,” Ken lamented,
“is when our customers get locked
into using one vendor who has been
called out on a specification. They
have no flexibility to select another
source if their current source is not
meeting their needs.”
management,

Under Ken’s
Dasco is currently
working on bringing flexibility to
these customers to give them con-
trol. “We have become a UL/CSA re-
packager, which allows us to carry
the material manufacturers certifica-

tion and bring it forward to sell to

our customers. That way if we do not
perform, the customer can bring this
to any other repackager and bring
them in as a supplier” This has in-
creased Dasco business significantly
in the manufacturing sector.

While most businesses are trying
to lock customers into proprietary
products, Dasco is trying to move the
control back to the end user. “If we
do our job then you will want to stay
with us,”Ken affirmed,“and if not,you
can easily move to another supplier
that will better meet your needs.” But

that just doesn’t happen at Dasco.

They stay on top of their game, and
Ken and his team are constantly look-
ing for new solutions that provide

LTE 1
s o g
L T,

| ScanWork Order barcods 1o 1|
| start then follow on-scresn |
|| work instructions.,

value while reducing customer’s
COSts.

Ken detailed his history with the
company in his own words:

I left college in 1982 to join the
business full time, and was imme-
diately drawn to the labeling and
identification portion of the busi-
ness. Working with customers to
solve their issues and automate their
processes provided great satisfac-
tion. The mid 80’s and early 90’s is
when computerization was being in-
troduced to label printing, allowing
users on-demand printing with desk-
top solutions, thermal printing, etc.
You could really make an impact on
the manufacturing floor by providing
solutions that would make an imme-
diate impact. During this time, our
customers also began asking about
bar coding, and it didn’t take long
for us to get into the barcode print-
ing and data collection business.This
brought our customers new technol-
ogies that would totally change their
businesses.

I began to enjoy educating them
on barcodes and how they could
track their processes, and implement
scanning to improve productivity.
Barcodes became widely accepted
and the advent of new technology
like 2D barcodes and RFID technol-
ogy brought new opportunities.

In the mid 90’s we started a label
converting business that expanded

our market to include prime labeling.
This allowed us to develop new pro-
duction techniques and bring unique
products to market.

Around that time, a customer ap-
proached us with an unusual oppor-
tunity. They had a company supplying
them with promotional magnets who
went out of business.We analyzed the
business opportunity and within 60
days, we were up and running with-
in the promotional magnet business.
This business expanded as we began
to provide major league sports teams
with calendar magnets.

After running this business unit
for about 10 years, I realized that
we had lost focus on our core busi-
ness of bringing labeling solutions to
our customers in the manufacturing
arena. We sold the promotional mag-
net businesses and brought the focus
back to Dasco’s traditional goals of
developing solutions and providing
industrial labels.

Most recently we have added col-
or printing solutions that allow cus-
tomers to bring full color printing
options to the shop floor.With the ca-
pability to design and print full-color
labels, we are bringing new printing
opportunities and possibilities to our
customers. We will continue to seek
cutting-edge technologies to better
serve our customers.

Check us out at www.DASCO.
com!

automated.

operator errors.

cables = 6ft.

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

* Amazing graphics & reports.

* Display image-rich work instructions to reduce

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

* Measure leakage to 0.1pA, Zener dicde
breakdown voltage, 4-wire to 1mQ2, twist pairing in

+ External terminals for single-channel electrical
safety tests of chassis, transformers, panels, etc.

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

* Program automatic test procedures with Macros
or JavaScript. LabVIEW and C ++ / .NET API
interface available.

+ Control external devices with unlimited relay outputs.

+ Remote voltage activation control for operator

safety.
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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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Schunk Sonosystems

_ North America

Time to trade in your old system

Trade in your old Alfa welding system and receive $5,000.00 towards a new
Raptor 2 welding system. Everyone loves the Alfa systems and it has been
considered a work horse in the ultrasonic welding industry, reliable and
consistent. This is a great time to upgrade your production line into a newer
PC driven Raptor which is faster, more efficient and with more features

described below Call 1-978-658-9400 and ask for sales or email sales.sso-

us@schunk-group.com to find more about this exciting offer.

Some of the Raptor 2 Features not on the Alfa

Larger Splicing capability than the Alfa: up to 42mm’
Al/Cu wire

Touch Screen option

Bar Code Scanner option

Data Logger

Display Statistics

Graphical Interface: Operator Friendly

Anti-Side Splice Feature

Optional Bench or Cart design

Easy graphical splice editor, can be done at %@%
your desk then exported to the production line

& S

250 Andover Street
Wilmington, MA 01887
p. 978-658-9400

f. 978-658-6550

www.schunksonosystemsnorthamerica.com
sales.sso-us @ schunk-group.com
parts.sales-us @ schunk-group.com
service.sales-us @ schunk-group.com

IS0 9001:2015 Certified Company
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M& R101: Lessons learned from decades of deals

Getting Deals Done Remotely

By Loren Smith

Ithough the pandemic has
accelerated a  dramatic
hange in the way we com-

municate and learn, one might as-
sume that a process as complex and
delicate as the sale of a wire harness
company still demands extensive
face-to-face contact. Not necessarily,
as I'll illustrate.

First, however, I want to empha-
size why I used “accelerate” in my
opening sentence. Surely you agree
that for years the digital age has been
altering how we communicate. In-
stead of phoning, we often email or
text. People of all ages take courses
online, whether they are doing so
for enrichment or to earn a degree.
And many of us have participated in
webinars. So the advance was already
here, but now we are taking much
fuller advantage of our technology.

For me, the power and conve-
nience of applying our technologi-
cal tools to deal making was vividly
revealed in a recent transaction. For-
merly, from the time I received a call
from an owner looking to sell his
or her business to the closing, I was
hopping onto airplanes and sitting in
conference rooms to meet with all
the parties to a transaction. But when
I received a call from a harness com-
pany owner in the Pacific Northwest

TRD101

who was considering selling her
company, geography and COVID-19
intervened. Flying from the Midwest
to spend an hour or two with the
owner at her plant was not a pleasant
prospect. Enter Zoom.

Setting up a Zoom conference call
was simple, and in short order she
and I were sitting on our computers
having a conversation that was nearly
as complete as one we might have
had in person.In about an hour I was
able to answer most of her questions
about the sale process, and she was
able to answer most of my questions
about her company.Then, in a second
Zoom call, I shared documents satis-
fying her concerns about confiden-
tiality and showed her examples of
the kind of confidential information
memorandum (CIM) that would be
generated if she decided to retain us.

I do not want to sugarcoat this,
however. There is much to be said
about the opportunity to shake
someone’s hand (remember when
we used to do that freely?) and take
in someone’s full presence, but the
Zoom calls came mighty close to
providing that level of interaction.
So in this expeditious manner I was
able to obtain enough information
about the company to feel confident
that I could find the right buyer and
put together a deal that met her ob-
jectives, and she gained the comfort

level to retain our services.

From that point, we continued to
handle all of the intermediate phases
of the sale process remotely. Past cus-
tom would have required a number of
face-to-face meetings with prospec-
tive buyers at the seller’s plant, but
once I narrowed the list of buyers to a
handful, that step was accomplished
through Zoom conference calls that
obviated the need for a number of
long flights for the buyer candidates
and for me. Remotely, we were even
able to select the most suitable buyer
and achieve acceptance of a letter of
intent (LOI).

Only after all those steps did the
buyer arrange a flight to see the plant
firsthand and confirm chemistry and
trust with the seller. The deal was
consummated.

We often say, “Necessity is the
mother of invention.” Were it not for
the pandemic, these remote interac-
tions would not have been suggested
as a substitution for face-to-face meet-
ings, but in the end they more than
sufficed.

So where do we go from here?
‘While I still consider in-person meet-
ings as the gold standard, I am also
positing that adjustments we are mak-
ing because of the pandemic verify
that we can avoid extensive air travel
and other inconveniences once the
COVID-19 threat has subsided. Just

ShinMaywa

Wire Terminati

Loren Smith CEO
Blue Valley Capital

as many colleges will likely be offer-
ing more remote learning options in
the near future, many businesses are
likely to cut down on travel when
remote meetings are a smart alterna-
tive.

The streamlined sale process I was
recently part of confirms my view
that virtual meetings are a highly ef-
fective way to cut expenses and in-
convenience--even, in many cases,
for something as intricate as getting
a deal done.

Loren Smith can be reached
at Ims@blvcapital.com or www.
bluevalleycapital.com
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High speed processing (5,300 pcs/ H)
Accurate sensors to detect tiny defects

ShinMaywa (America), Ltd.
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TEL: +1-915-594-9862

eway West, Suite 240 El Paso, Texas 79935, U.S.A.
FAX: +1-915-594-9866

E-mail: info@shinmaywaamerica.com
https://www.shinmaywa.co.jp/america/



https://wiringharnessnews.com/article/getting-deals-done-remotely/
http://www.shinmaywa.co.jp/america/

14 JULY/AUGUST 2020 Wiring Harmness News

INDUSTRIAL INFO-TAINMENT

See the VALUE of

VERSATILITY

Eraser's M700 Series is a wire and tube processi
system unlike anything in the industry. Thanks to

an innovative modular design, prepating to cul
different materials or gauges takes just seconds.
Simply swap out separate cutting modules

to meet your changing needs.

LEARH MORE ABOUT THE M700 SERIES TODAY:

er a1 1-B00-724-05%4 ar email

Be Heard SRUSEYP ioiwc

S Wiy N ™

www.eraser.com/panel

THE

OF THE WIRE HARNESS INDUSTRY e

By Melissa Femia

This edition of the Power Women
series features Christina Trussell, an
aeronautical engineer from the Seat-
tle, Washington area. As a child from
a military family, Christina was ex-
posed to the Navy; her father, grand-
father, and generations prior were in
the military. As a result, she joined
the Navy right out of high school.
She had no engineering influences or
aspirations during secondary educa-
tion. One of her fondest memories
was watching the Blue Angels with
her father and telling him that she
wanted to do ‘that’ when she was a
big girl.

Because Christina joined without
a predetermined job, which consti-
tuted admission in the Undesignated
Program, a job was assigned to her.
She was placed on an aircraft car-
rier, the USS Ronald Reagan, based
in San Diego, CA. She spent more
time on the sea than on land. Dur-
ing that time period, she visited a ca-
reer counselor to determine her next
steps. Since she had a high aptitude
per her test score on the ASVAB (the
Armed Services Vocational Aptitude
Battery), she was advised that she

Melissa Femia

could pursue any job in the Navy. She
decided to become an Aviation Elec-
tronics Technician. She was placed
in the role and received on-the-job
training. She was also provided as-
sessment training, which she learned
individually. Although the standard
training session comprised 51 days in
Pensacola, Florida, she studied on her
own and was able to take the assess-
ment per the next exam cycle. She
advanced to the next rate shortly af-
ter passing her first exam—about a

Continued on page 16
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LAKES
PRECISION:

Your GlobahSouréc for Wire
Processing Perishable Tooling

v* COST EFFICIENT TOOLING TO
OEM SPECIFICATIONS

v CUSTOM BLADE DESIGN &

MANUFACTURING
v APPLICATION ENGINEERING

v STOCKING PROGRAMS

GLOBAL HEADGQUARTERS

1900 Epler Court, Three Lakes, WI 54562
P: (715) 546-3070 | F: (715) 546-2565 | blades@lakesprecision.com

EL PASO, TX | 12350 Montwood, Suite 200 | El Paso, TX 79928, U.S.A.
P: (915) 856-6606 | F: (915) 856-6608 | laura@lakesprecision.com
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Our Product Line
s Our Spokesperson

ETCO Now Manufactures PANCON Terminals

ETCO.COM

MADE IN THE USA

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

Pancon'’s products are largely complimentary to ETCO’s 1800 standard products but there are some differences in the end
product depending on the product line. In addition, ETCO's ability to engineer custom products means that we can meet
almost any product need.

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

£ ETCO
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Protect Your

Wire Harnesses
with Rugged
Perma-Seal Connectors
from Molex

YAy

WAYTEK

Seal and protect your
terminations, providing
long-lasting, moisture-proof
connections.

Heat-shrinkable Perma-Seal
insulation protects joints from
abroation, water, salt, and
other corrosive compounds.

In-Stock and
Ready to Ship!

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

" WAYTEK

50 YEARS  Since 1970

The Power Women of the
Wire Harness Industry

Continued from page 14
month or two into her training. Also,

during her naval days, she was in a
squadron that worked on a helicop-
ter program, MH 60 Romeos.

Christina was accepted at Embry-
Riddle Aeronautical University after
being exposed to it in high school.
She started attending college while
she was still in the Navy. She com-
pleted an integrated online program
which consisted of class room cours-
es and structured online classes. As
Christina wanted to move back to
Washington, she was able to attend
primarily via the 4 campuses in her
state. The teachers often instructed
her classes via live screen though
sometimes, the teachers were physi-
cally present to teach the classes.
While still attaining her degree,
and completing her Navy time, she
worked for ATS (Aviation Technical
Services). She mainly worked on
Southwest Airline aircrafts convert-
ing them to a new standard. She was
very involved in trouble-shooting,
point to point testing, and reworking
of wiring.

Although she received a job offer
from one company while attending a
career fair held by Embry Riddle in
Seattle, she was targeting Blue Ori-
gin for work because of the positive
feedback she received from her men-
tors. Blue Origin was also present at
the career fair, and Christina was se-
lected to endure an arduous 3-round
Christina’s first

round interview consisted of a meet

interview session.

and greet with a manager followed
by a second interview series with
a G-person panel and subsequently,
thirty-minute one-on-one interview
sessions. She was hired almost im-
mediately as an integration engineer
in the harness lab where harnesses
were inspected, reworked, and built.
Within a month, she was promoted
to the leader of the harness lab. She
then became a project manager and
just recently moved to wire harness
production engineering. She is cur-
rently the element between design
and production; if there is a defect,
she is the person to authorize correc-
tion of the problem.

Not only is Christina’s path less
traditional because of the early mili-
tary involvement, she also experi-
enced additional challenges because
she gave birth to and cared for chil-
dren while attending college. While
she may have had less time for study-

Christina Trussell

ing and assignment completion, she
certainly learned to manage her time
effectively.

When asked about her experienc-
es in a male-dominated field, Chris-
tina advised that about 20% of per-
sonnel on the aircraft carriers were
female so she was already familiar
with the lower female ratios prior to
college. In terms of her college expe-
rience, she attended about 90% of her
classes at one of the Washington State
campuses and did not really notice an
uneven male to female student ratio.
At ATS, there were about 20 males to
every female. As a progressive com-
pany founded in 2000, Blue Origin
has several female engineers and
has grown from less than 1400 em-
ployees upon her hire to over 3000
people now.

When asked about her recommen-
dations for other females consider-
ing their futures, Christina strongly
recommends engineering even more
so than the military; she believes that
she has many options as a result of
her aeronautical degree. Her career
is very rewarding and she advises
that students persevere through the
program despite the challenges.

Thank you, Christina, for sharing
your story.

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

SUBSCRIBE FREE

WiringHarnessNews.com
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" World’s lowest-price
/ laser wire marker

~ ECONOLASE.

AFFORDABLE. PORTABLE.
' Call for details.

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

Maintenance free YES

Proven industrial grade system YES

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

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

M-100L FG-TT

The ultimate laser wire marker

kTri-Star Technologies

Contact us at: www.tri-star-technologies.com
& 3020 Trvéaa Techaslogied alex.kerner@tri-star-technologies.com e 323-347-5737
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POWER & SIGNAL IS NOW
STOCKING COFICAB WIRE!

I @OHCAB ]

The world’s leading partner in
wire design and manufacturing.

— COFICAB's mission is not only to be at the edge of wire tech- %
nology, but to lead the global industry. The #1 automotive
wire supplier in the world, Coficab is able to stay ahead of

E—— the market trends, which lean towards lighter and smaller e —
automotive cables, by offering products like COFSkinny -
automotive cables for connectivity applications. COFICAB is

— always looking to current and future applications and de-
velopments for the transportation industry; everything from —
sensor cables to high voltage.

(R

Power & Signal Group

Delivering world-class solutions for the transportation industry.

% &€k

DESIGN CUSTOMER SUPPLY CHAIN LEADER IN
SUPPORT SERVICE MAMAGEMEMNT DISTRIBUTION

www.powerandsignal.com
(800) 722-5273
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Flux Continues Amazonification of Harness Manufacturing

By Joe Tito
Wiring Harness News

bout a year ago, I profiled
Flux Connectivity and got
lot of comments about

their unique manufacturing model

and innovative views. Interested in
their progress to date, I've kept in
touch with the team and have learned
about some exciting milestones that
warrant follow-up, which include the
appointment of their Chief Innova-
tion Officer, Jonathan Regidor. I de-
cided to catch up with both Jonathan
and Adam Amos, CEO, to see what
kind of traction they’ve gained and
see how their unique format is work-
ing with the pandemic state and de-
cline in markets.

As mentioned in their profile, to
really understand this team and their
vision, you need to unpack your con-
ventional thinking of how a typical
contract manufacturer works. For
starters, Flux believes in a scalable,
low-cost operating model, where
any cost that doesn’t
benefit the customer
is removed from the
business. This doesn’t
mean cutting profits
though. “Our ability to
reduce costs for cus-
tomers while achieving
higher than industry
average margins has
been the biggest sign
that our model works”,
says Adam. In fact, Flux
is able to consistently
deliver EBITDA perfor-
mance of 16.5%, dou-
ble the industry stan-
dard due to this low
over-head model. “Ev-
eryone that can, works
from home. If anyone
wants to meet face-to-
face, they do so freely
at one of our collab-
orative office spaces”
says Adam. “In order to
maximize our efficien-
cy, we need to ensure
that
takes place in every
single inch of our fa-

manufacturing

cilities. Even inventory
is staged at the lowest
cost part of the value
chain so it doesn’t take
up any space”.

Since our profile,
Flux has quadrupled its
size, expanded into ver-
ticals such as marine
and automotive, and
strengthened its execu-
tive leadership with
the addition of a Chief
Innovation Officer. “In-
novation needs to be a
culture, not a process”,
says Jonathan, “Our
mission is to become
the most
and customer centric

innovative

contract manufacturer.
We can’t just say we
are the best though;
we need to back that

up with an unparalleled ability to
execute” A key to this execution has
been Flux’s On-Time Delivery Guar-
antee™ . “There is no better way to
prove how confident you are in your
operational excellence than to pay
customers when you'’re late, that is
the premise behind our guarantee”
says Jonathan.

One thing that has been evident
in my many conversations with these
guys is their unparalleled energy and
laser focus. Adam and Jonathan are
relentless in their mission. “While ev-
eryone sleeps, we strategize and exe-
cute” says Adam,“If we work not only
smarter, but harder, we know we will
get ahead”. When asked how the pan-
demic has impacted their business
“We are laser focused on ensuring
the safety of our people and continu-
ity for our customers. It is becoming
apparent though, that our model is
built to withstand the most challeng-
ing of times, even ones we did not
foresee”.

Jonathan ended off with the fol-
lowing quote:

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?

“We are passionate about busi-
ness; this just happens to be the in-
dustry that we are experienced in
and have come to love. I want to be
part of something big, and I want to
enable other people to deploy their
creativity faster.

day out to scale and convince people
of our vision. Given that our global
addressable market is $150B, we have
a lot of work ahead of us.I encourage
other business leaders to be bold, we
can’t do this alone.”

Since our industry
is one that has not
changed in over 50
years, I sometimes
wonder if such ad-
vancements are
warranted or even
necessary. 1 then
quickly realize that
we are undergoing
the  Amazonifica-
tion of nearly every
other industry on
earth. My personal
satisfaction  stems
from knowing that
we are breaking the
mold and challeng-
ing the status quo.
We will continue to

ZINAMAR

Experts in ThermoPlasticElastomer and
Flexible PYC Electrical plugs and receptacles

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

Email: sales@anmanwiring.com

wenwt inMarwiring. coa

execute day in and
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Identify the operator for

If not, contact Dynalab today for more information!

www.DynalabTesters.com

labels and data collection?

Connect to a network for file

Verify the bar code label
is applied to the harness?

Work as a standalone system
transfers and data collection? without needing a computer?
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 TEST SYSTEMS

Dynalab Test Systems, Inc.

Reynoldsburg, OH USA

www.DynalabTesters.com
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614.729.6550
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“WORLD'S LARGEST INVENTORY OF TERMINALS AND FUSES"

ELECTRICAL PRODUCTS
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Tel: 954-428-1788 » Fax: 954-429-1511
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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:/iwww.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

Automated Wire Processing
for Panel Builds

Continued from page 1

quartered in Comfort, Texas, they
provide value to their customers by
building integrated, turnkey systems,
ready to deploy to the field, which
reduces field installation costs, pro-
vides in house quality control, and
systems testing. Connexa specializes
in Industrial Internet of Things (IIOT)
services, remote solar power, UPS
power backup, and industrial control
panel applications with internal de-
sign and engineering, custom assem-
blies, and its own line of industrial
power products. As one of the fast-
est growing companies in the United
States, Connexa has been included in
the Inc 5000 in 2018 and 2019.

Developed to meet the highest
demands of the industry for flexibil-
ity in automated wire assembly, Ko-
max launched the Zeta 640 and Zeta
650 fully automated wire processing
platforms in 2018. The Zeta 640 and
Zeta 650 have the unique ability to
process many different cables and
terminals without changeovers, just-
in-time, for batches of any size. Auto-
mated processes reduce manufactur-
ing time by up to 50 percent.

These fully automatic wire pro-
cessing machines provide maximum
flexibility across a wide range of ap-
plications. The Zeta 640 is equipped
with five process modules in the stan-
dard configuration, opening up many
new possibilities for small batches or

sequences. The Zeta 650 is designed
for eight modules, reducing change-
overs and minimizing interruptions.
Both machines can be extended by
five additional modules as required.
EtherCAT improves the overall sys-
tem performance and significantly in-
creases throughput. Continuous data
flow to the machine from any system
can be easily converted into readable
data and sent directly to the machine
making entry error-free and highly ef-
ficient.

This new generation of Zeta plat-
forms automates all processes such as
cutting to length, stripping, labeling,
and sleeve insertion, simultaneously
and on both wire ends. Three pairs
of blades cover the entire cross-sec-
tion range of 0.22 - 6mm?2 (AWG24
- AWG10), enabling production with-
out the need for changeovers. The
automatic wire changer provides up
to 36 different wires over the entire
cross-section range. Up to two auto-
mated inkjet printers mark the wires
in black and one additional color
within the same sequence.

Connexa purchased a Zeta 640
wire processing machine from Ko-
max in 2019 and it was in produc-
tion by the summer of 2019. As one
of the few control panel shops in the
U.S. with a Zeta machine in opera-
tion, they have realized a significant
competitive advantage while using
the machine. The machine has dra-

SPRING MILLS MANUFACTURING, INC.

Save S’s

Wrap A Spot Tape
Automatically

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

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

Object Diameter:
1/16” to 1-1/2"

Tape Widths:
1/2" to 2”

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

www.SpringMillsMfg.com
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matically improved lead times and
enhanced the quality of Connexa’s
control panel production. They also
recognize the great support and train-
ing provided by Komax. Connexa’s
customers appreciate the extra value,
and the Zeta machine is the center-
piece of each customer tour of their
facility. “Customers are amazed at
the speed and technology of the ma-
chine, and it has turned into a great
marketing tool” , states, Mike Postel,
Connexa Founder and President.

As a leading integrator of new
technologies such as IIOT, edge com-
puting, solar power, and new tele-
communication connectivity, Con-
nexa sees these new innovations as
the future of its business. Building
more complex field systems require
the latest in manufacturing technol-
ogy and the Komax Zeta fills that role
when it comes to wire processing.
Mike continues: “These capabilities
have opened new markets for Con-
nexa and has allowed us to expand
and diversify our product offerings
outside of our traditional markets.
With the Zeta machine and the im-
plementation of other digital technol-
ogies, Connexa continues to improve
our operations.”

To slash throughput time and
make production processes of in-
dustrial control panels more flex-
ible and ideal, Komax offers a range
of optimum automation solutions.
These are designed to improve the
processes, increase efficiencies, and
reduce the technical demands associ-
ated with assembly. As a result, they
generate major time and cost savings
while simultaneously boosting qual-
ity and economic return. These per-
fectly coordinated solutions cover all
needs from entry-level automation
right through to fully automated wire
assembly - whether producing a sin-
gle control panel or manufacturing a
series.

In short, the Komax wire process-
ing portfolio provides industrial con-
trol panel manufacturers the ability
to:

Save With Automation
- Reduce your production costs
- Cut your production times
by up to 50%
- The savings start from a batch
size of one

Flexibly Increase Efficiency
- Wide processing range for
wire ends
- Optimized logistics
- Greater workforce flexibility

Achieve Top Quality
- Less personnel training required
- Fewer input errors
- Consistently high quality
throughout

As the pioneer and market leader
for over 40 years, Komax provides its
customers with innovative and sus-
tainable solutions for any situation
that calls for precision wire process-
ing. Komax manufactures machinery
and equipment for various industries,
catering to every conceivable degree
of automation and customization. Its
range of quality tools, test systems
and intelligent networking solutions
complete the portfolio, and ensure
safe and efficient production.

For more information, visit , www.
komaxgroup.com, info.buf@komax-
group.com

Mamny thanks to Patrick Moroney,
Marketing Manager at Komax for
composing this article.
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Email Support

Stapla Direct Factory
Service and Support

We’'re Here For You

One on One Technical Phone Support

Next Day Standard Parts and Tooling
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Onsite Training and Repair

Spanish Speaking Technical Support

Stapla Ultrasonics Corporation
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+1 978 658 9400
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TTI Advanced Inventory
Management.
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Phil H; Orders, Tech Timaes

“I laughed. | cried. | took control of my SCM!”

Joanna Sclution, lnventory T

TTI, Inc.
The Specialist in Electronic Component Distribution

A Berkshire Hathaway Company
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The Basics of Mchamcal Wire Stripping
Part 2 of Soldered Wire Termination Series

By Ray Cirimele
STI Electronics Inc.

This is the second in a series
of articles that will contin-
ue to review soldered wire
terminations. Last iSsue wire prepa-
ration specifically thermal wire strip-
ping was covered. The focus of this
article will be mechanical stripping
of wires. The use of high quality me-
chanical strippers that are used for
precision stripping will be discussed.

Make sure and stay away from the
common wire strippers found at the
big box stores that are used for strip-
ping electrical wiring used in your
house (Fig 1).

Figure 1. Avoid stripping tools
typically best suited for home
electrical wiring applications.

Select a set of strippers that have
precision blades such as this pair of
mechanical strippers which has a flat
sandpaper like area that grips the in-
sulation instead of sharp metal ridges
that will damage the insulation (Fig

2).

Figure 2. Proper Mechanical
Stripping Tool.

Make sure to look at the blades
to verify that they align correctly in
order to make sure that the conduc-
tor will not be damaged by the blades
(Fig 3).

Figure 3. Check Blade Alignment.

The blades should also be matched
to the type of insulation that will be
stripped. If a set of blades that is de-
signed for PVC insulation is used on
PTFE insulation the results will be
less than idea at best. The last article
(March/April 2020) discussed that us-
ing mechanical strippers on smaller
than 20AWG wire might damage the
wire such as stretch the conductor
and lower the current handling capa-
bility of the conductor. On 22AWG
and smaller conductors it would be
recommended to use high strength
copper alloy wire to help mitigate
that issue.

Next we’ll discuss the steps in-
volved with mechanical stripping.
Step 1: Place the wire into the

jaws of the stripper perpendicular to
the blades (Fig 4).

Figure 4. Place wire into jaws.

If the wire is not straight the
blades can nick some of the conduc-
tor strands. In the photo this stripper
has the optional wire stop that can
be used to achieve identical strip
length on multiple wires.

Step 2: Squeeze the handles to-
gether with consistent pressure until
the blades cut the insulation (Fig 5).

Figure 5. Squeeze handles.

Continued on page 25
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The Basics of Mechanical Wire Stripping
Part 2 of Soldered Wire Termination Series

Continued from page 23

Step 3: Release the handles and
remove the wire (Fig 0).

Figure 6. Release handles.

The insulation slug may also be
left in place if just kitting the wires
for later use to protect the wire from
damage until ready for use (Fig 7).

Figure 7. Slug may be left on.

Step 4: Remove the insulation slug
from the wire (Fig 8).

The best way to maintain the natu-
ral lay of the strands is to slowly twist
the insulation slug in the direction of
the strand twist as you are pulling the
insulation slug from the wire.

Step 5: Final product.

Inspect stripped wires to make
sure that they meet your quality re-
quirements (Fig 9 & 10).

Figure 9. Inspect final product.

Figure 10. Inspect final product.

Now that the process of wire
stripping has been covered in detail
the next issue will address tinning of
wires for use on soldered terminals
and crimping of wires onto contacts.

STI is a multifaceted technical or-
ganization whose common goal is to
provide support through products
and services in the field of electron-
ics manufacturing including IPC/
WHMA A-620, J/STD.There are online
or live classes available in various lo-
cations.Visit www.stiusa.com.
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Qualastat

parts he was making. They were stain-
less steel sleeves through which he
had to solder feedthrough terminals,
and his company was really struggling
with them. “Well, I knew how to do
it and I was going to start a business
anyway,” recalled Vernon, “so I asked
how much he would pay for some-
body to do it,and he said 100 bucks!”
Vernon offered to do it for $70, but
there was a catch. His new friend had
suggested the name Qualastat for the
new venture. “So, to get the business,
I named the company Qualastat.”

Continued from page 1

Vernon had a great relationship
with his boss at General Reliance
prior to starting his company. That
relationship proved most helpful in
making the new venture work. “I'd
done sales for him and I needed in-
come while I was out looking for
business for Qualastat, so I told him
I would rep him. Our agreement was
anything he didn’t want, I could take
if T wanted it,” Vernon recalled. He
stressed his venture would have nev-

Continued on page 29
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away. They said the audit would take four

~days; it took us twenty minutes. Why isn't

everyone running this system?"
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Continued from page 27

A

Product inspection at Qualastat.

er made it without that arrangement.
Qualastat even did some offload work
with them when they got busy. This
symbiotic relationship remained for
about a year and a half while Vernon
spooled up the efforts of Qualastat.

Characteristic of many of the
humble beginnings of the businesses
we profile, the initial setting for the
business was in the family home in
New Jersey. “We started in my family
room with a table set up in the cor-
ner where we did assembly, but I did
my soldering out in the garage,” Ver-
non detailed.

Soon they were in a small facil-
ity with about six employees. That’s

about the time Northrop Systems
approached him with a request for
quote on some assemblies. “I said I
couldn’t look at it until General Re-
liance did” But the buyer informed
Vernon that General Reliance had
already no-quoted the project, so the
business went to him.That order was
pivotal for Qualastat. “I mainly got
started on opportunities somebody
else passed on,” he remembered.
Vernon and his wife wanted a
more fitting home for their family and
business.They had visited Gettysburg,
PA on their way home from a family

Continued on page 30
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Use your connector with our ES10 CAP
to create a SEALED MINI FUSE HOLDER.

For harsh environments and engine
compartment conditions ¢ IMDS certified
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vacation years earlier, and used
a four-day weekend for a more
thorough exploration of the
area. That trip sealed the deal,
and in 1988 they moved the
family and business to Gettys-
burg.

At that point, Qualastat be-
gan to transition from electro-
mechanical assemblies into
flexible silicon cable assem-
blies along with some flex-
ible circuit assemblies. The
product mix, however, was
clearly starting to migrate to-
wards cable assemblies as they
established competence there.

“After you are in business for

a while, and you begin to do a
good job, people start coming
to you,” Vernon advised. Their
biggest customers became
Lockheed Martin and Northrop
Grumman. “We supported en-
gineering with them, delivered
on time, and our quality has
always been good.Those three
things have allowed us to get
really deep into different pro-
grams there”

Phoenix Operation

Back in 2008, Lockheed Mar-
tin approached Qualastat about
a new program to replace the
Patriot Missile. It was called

MEADS (Medium Extended Air
Defense System) and would
encompass the efforts of mul-
tiple countries. Qualastat was
poised to get a large chunk
of business from the program,
but there was one big concern
with Lockheed. “They came
down and said, ‘you guys have
a lot of business in this pro-
gram and if something hap-
pens to you, you don’t have a
catastrophic backup plan’” Af-
ter a lot of research, they felt
the Phoenix area offered them
the engineering and technical
labor supply they needed, and
settled on Chandler. Not long
after they opened the
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facility, however, the
program was canceled.
“We really took a big
hit there because we
had a lot of expense
with the facility being

opened, and then we

93+0.5

lost all that work.”
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Specialization
Qualastat  champi-

oned on however, and
today both facilities are
busier than ever. They

have many overlap-

RECOVERED
EXPANDED

ping capabilities with
the Phoenix location
specializing in fiber
optic and semi rigid RE
“Anything that requires
braiding is done in
Gettysburg, and that’s
where we actually lay

up our own cable and
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blow on jacket,” he
instructed. They also
share capabilities in
EMI shielding, flex cir-
cuits and environmen-
tal protection including
molding. Both facilities
are IPC J-STD-001 and
IPC/WHMA-A-620 cer-
tified and both are reg-
istered to AS9100.

New Business

I asked how Quala-
stat acquires new busi-
ness and Vernon reit-
erated their ability to
penetrate further into
the programs of exist-
ing customers. Perfor-
mance and execution
seems to be the main
driver for new oppor-
tunities. Vernon, Jr. runs
the day to day business
operations as CEO, but
Vernon Sr. still does
sales and production
planning.“I can tell you
I'm the worst salesman
in the world. We get
opportunities because
fail
in one way or another,

our competitors

and those lead from


http://www.thermosleeve-usa.com
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INDUSTRIAL INFO-TAINMENT

Wiring Harness News JULY/AUGUST 2020 31

one to another as people move from

one program or company to another,
and we just follow them.”

Personnel

Qualastat currently employs about
26 people total in both facilities. “We
have low turnover,’ Vernon informed.
“We’re very careful about who we
hire and what people can work on,’
he explained. If they don’t think
someone is going to be an excellent
fit, they simply don’t bring them on
board.“Most of our stuff is ship-based,
ground-based or airborne radar. A lot
of manufacturing has left the country,
and it’s hard to find good people, so if
we get real busy, we have a tendency
to work overtime instead of hiring
people” At the moment, however,
they are hiring competent engineers

* %% FOR SALE **%*

1 — AMP CLS-IV+ Leadmaker (Mexico)

1 - FOCUS-LITE, Model FL-30

Model SATC-20, 2007

1 - KODERA C377 Wire Stripper

1 - KODERA C373 Cut & Strip Machine

1 - LITREX 120 Inkjet System

1 - ONDAL Linear TaperS, 2016

6-Tooling Shuttles

1 - SCHLEUNIGER 0S9400 OmniStrip

(modified to Model 210D)

Models TAC-7AE, TAC-10AE

1 - WDT Model GST-32/N Prefeed

Commission

2 - ARTOS MTXS5 Multi-Task Wire Processors

1 - ARTOS CS338 Cut & Strip Machine, 2014

2 - CARPENTER Model 39, 36A Cut & Strip Machines

1 - CARPENTER 72B Wire Stripper; 14B Magnet Wire Stripper
3 - COBRA 450 32-Carrier, 24-Carrier Braiders

1 - CONTACT CS400E Cut & Cinch Inserter

1 - GRAVOGRAPH (HERMES) IS7000XP Engraver

1 - HANKE 963 Crimp Press, 2011 (ARTOS Crimpmatic 963)

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

1 - KODERA C551 Cut/Strip/Crimp Machine

1 - KOMAX Gamma 333PC Crimping Machine W/ MECHTRIX Prefeed
1 - KOMAX Gamma 333LCD Crimping Machine

2 - KOMAX Gamma 263 Crimp to Crimp Machines, 2014

1 - KOMAX Gamma 311 Automatic Crimping Machine

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

1 - LASELEC Sylade 7d Laser Wire Marker & Stripper

1 - LOEPFE Thermal Transfer Printer, Model TTP4000 (Schleuniger TTP4000)
1 - MARKEM IMA JE 9040 Ink Jet Printer, 2009
4 - NEW ENGLAND BUTT 16-C, 24-C, 48-Carrier Braiders

1 - PROLINE Model EWH7236 Assembly Station, 2014

1 - RAMATECH Prefeed, Model ABW 800/300, 2005

1 - SCHLEUNIGER CC36S CrimpCenter

1 - SCHLEUNIGER CC60 CrimpCenter w/TS60 Shuttle Rack,

2 - SCHLEUNIGER CC4000, CC500 CableCoilers
1 - SCHLEUNIGER CP1500 Heavy Duty Coiler; CP1250 Coiler
1 - SCHLEUNIGER JS8400 JacketStripper

1 - SCHLEUNIGER PF1000 Prefeed, refurbished

4 - SCHLEUNIGER SC750 StripperCrimpers

3 - SCHLEUNIGER US2300, US2300D Wire Strippers, 2018, 2019
3 - SIMONDS Model HWA-510-1 Handworkers

1 - STAPLA ‘Raptor II’ Ultrasonic Welder

1 - SPECTRUM ‘Sienna 210S’ Radial & Axis Laser Wire Stripper

3 - T&B Crimpers, Models 25000, 13500, 12500
2 - TRI-STAR TECHNOLOGIES Auto Crimp Systems,

1 - TRI-STAR TECHNOLOGIES Laser Marker, Model M-100L/FG-TT

Contact: Martin Kenner
COMMISSION BROKERS, Inc.

and technical assembly people as
their sales have grown over 50% from
the previous year.

In his concluding remarks, Vernon
had this to say:

“We never chase after money, if
that makes any sense. Don’t get me
wrong, we do well as a company, but
we’re just real people and we want
to build relationships. We just don’t
stick it to people and we genuinely
like our customers. Vernon, Jr. is con-
stantly chasing details and when
you have somebody like that at the
top who really lets everybody know
how critical things are, well, that just
makes a huge difference. We are all
busy, but we are enjoying life.”

EVER.

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

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

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

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

« Compact. Fits into small spaces.

* Built-in quality controls.

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

TAC X Series

Automatic Contact Crimper

Now even better.

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

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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SmartDetect for Highly Innovative Quality
Monitoring Option

the MU|tIStI"Ip 9480 The MultiStrip 9480 cut and strip machine is
now being offered with SmartDetect for
advanced quality monitring. The sensor-
controlled system manitors the complete
stripping process in real time and detects any
contact between the stripping blades and the
_ : _ conductor, improving production quality

2 I T % without sacrificing high performance.

® schieuniger

* The wide monitoring range allows the
processing of discrete wire as well as coaxial
and multiconductor cables

= Continuously performs a self-test

= Retrofittable to existing MultiStrip 9480
machines at any time

= The S.ON software allows individual
tolerance adjustments for each processing
layer of the programmed wires

- ‘-.h Wire Solutions for a Connected World

schleuniger.com TO Be PrECiSE.
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Produce Faster, More Precisely, and
More Cost Effectively

The CrimpCenter 64 5P processes wires with
conductor cross sections from 0.13 to & mm?
and features the latest quality assurance options,
such as SmartDetect, WireCam and Guided
Feasibility Study, to ensure transparency and
traceability of important production data. These
features, along with a number of performance
enhancements, qualify the CrimpCenter 64 SP as
a first-class machine for complex, high-precision
production with high quality requirements.

» Reliable, high predision technology
* |ncreased effective performance

& Minimized setup times

= Significant cost-per-lead advantage
= Optimized parameter settings

» Enhanced deposit quality

Wire Solutions for a Connected World

schleuniger.com TO' Be Pl"ECise.
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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 Operation
Economical Solution
Up to 220 Ibf

1

IMADA, Inc.®

3100 Dundea Rd., Suile 707, Northbrook, IL 60062
Tel: 847-562-0834 Fa: B47-562-0839
imada.com E-mail; imada@imadacom

imada.com

509001 Registered ISOEC 17025 Accredited

WIREwisdom” ANIX(ER

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

informative articles about wire and cable technology.

AN OVERVIEW OF
HARMONICS IN
ELECTRICAL SYSTEMS

What are harmonics?

In an electric power system, a har-
monic is a voltage or current at a mul-
tiple of the fundamental frequency
of the system. Harmonics can best be
described as the shape or characteris-
tics of a voltage or current waveform
relative to its fundamental frequency.
‘When waveforms deviate from a sin-
ewave shape, they contain harmon-
ics.

Harmonic frequencies in the pow-
er grid are a frequent cause of power
quality problems, resulting in in-
creased heating in the equipment
and conductors, misfiring in variable
speed drives and torque pulsations in
motors.

What causes harmonics?
AC electrical loads are referred

to as either linear or non-linear, de-
pending on how they draw current
from the mains power supply wave-
form. With a linear load, the relation-
ship between the voltage and cur-
rent waveforms are sinusoidal and
the current at any time is propor-
tional to the voltage; this is known as
Ohm’s law. Examples of linear loads
include transformers, motors and ca-
pacitors.

With a non-linear load, the current
is not proportional to the voltage and
fluctuates based on alternating load
impedance, meaning the current it
draws does not have the same wave-
form as the supply voltage. Non-
linear loads draw currents in abrupt
short pulses.These pulses distort the
current waveforms, which in turn
generates harmonics that can lead to
power problems affecting both the
distribution system equipment and
the loads connected to it. Examples
of non-linear loads include rectifi-

Linear Load

Non-Linear Load

Gettig Handheld Spot Taping Equipment

Spring Mills, PA 16875-0085

SPRISG MILL
HALE e =

www.SpringMillsMfg.com

SPRING MILLS MANUFACTURING, INC.
104 East Streamside Place, PO Box 85

Harness Board Spot Taping System

Save $5$5
Wrap a Spot Tape
Automatically

Object Diameter:

1/8"-1"

Tape Width:

1/2"

Phone: 814-422-8892 Fax: 814-422-8011

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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ers, variable-speed drives and elec-
tronic devices like computers, print-
ers, TVs, servers and telecom systems
that use switched-mode power sup-
ply (SMPS) power conversion tech-
nologies.

What are the consequences of
harmonics?

A power system’s ability to per-
form at optimal levels is compro-
mised when harmonic distortion
enters the system. Harmonics create
inefficiencies in equipment opera-
tions due to the increased need for
power consumption. The increase of
overall current required creates high-
er installation and utility costs, over-
heating and decreased profitability.

How can you reduce harmonics?
A few of the most popular ways to
control harmonics include:

1. Trying to reduce the harmonic
currents produced by the load. Add-
ing a line reactor or transformer in
series will significantly reduce har-

thereby blocking the currents from
entering the system in the first place,
or supply the harmonic currents lo-
cally. For example, adding a shunt fil-
ter short-circuits harmonic currents
as close to the source of distortion as
practical. This keeps the currents out
of the supply system.The shunt filter
is a popular filter choice because it
is cost-effective and can correct the
load power factor while also remov-
ing the harmonic current.

3. Modifying the frequency re-
sponse of the system with filters, in-
ductors or capacitors. Active filters
work by electronically supplying the
harmonic component of the current
into a non-linear load.

4. Providing transformer connec-
tions, which can reduce harmonic
currents in three-phase systems.

5.Changing the capacitor size.This
is often one of the least expensive op-
tions for both utilities and industrial

—
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customers. Whatever you pull, tug or lug we'll get you
WIRED for maximum power.

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

= s

Batiories & Accessories

monics, as well as provide transient
Having issues with harmonics?
Visit anixter.com/contact to get help

protection benefits.

2. Adding filters to either siphon from one of our expert electrical en-
the harmonic currents off the system, gineers.

SUBSCRIBE FREE

WiringHarnessNews.com

Lyon Station, PA - www.dekabatteries.com - 610-682-6361

ANIXER

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.
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CHIEF SUPPLY INC.

WHMA UPDATE

By Christine Siebert

MA and IPC
have launched
a webinar series

to discuss the widespread
concern about the COVID-19
crisis. Wire harness profes-
sionals join these webinars,
COVID-19: Wire Harness
Leadership Forum that were
held on May 7th and June 4th,
to exchange valuable informa-
tion with their industry peers.

The topics that were dis-
cussed on these calls were
detailed updates on U.S. eco-
nomic conditions, health and

empty reels...

Plastic * Wood ¢ Cardboard
Almost any size or shape

CHIEF SUPPLY INC
847) 290-8686 g

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

145 S. Lively Boulevard
Elk Grove Village, IL 60007

WIRE & CABLE CORPORATION

A CUSTOM CABLE MANUFACTURER FOR OVER 40 YEARS

Custom Cable Solutions

safety precautions companies
in the industry are taking,
how suppliers are handling
demand, employment deci-
sions and issues, and how our
industry companies are get-
ting back to business.

These webinars are led
by David Bergman, WHMA/
IPC WHMA Executive Direc-
tor, Rick Bromm President of
Altex and Board Chairman
of WHMA, and Norm Sagon
WHMA/IPC Sales Associate.
The purpose of this webinar
is to be an open forum for in-
dustry professionals to open-
ly discuss and exchange infor-

& Wi

Solar

(g
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Custom & Specialty Cable

WWW.jamesmonroewire.com

nd

Elevator & Lift

Crane & Hoist

Mining

Specialty Military
Electrical & Electronics

Industrial Automaton
Specialty Oil & Gas

ecialty Communications

mation during this uncertain
time.

The webinar begins with
an enlightening update on
the U.S. Economic Outlook
presented by Shawn Du-
bravac, IPC Chief Economist.
He prepared a few slides to
give an overview of where
we are today and where we
are going.A few key stats that
he provided were that lost
jobs were down from April at
20 million to 2.76 million in
May.The numbers were much
better than the expected 8.75
million. Manufacturing down
719, 196. Manufacturing is
roughly 10% of the
ADP report but was
26% of the decline.

An area we are see-
ing improving is vehi-
cle sales which impacts
a lot of the manufactur-
ing markets. In April,
vehicle sales had been
the worst it has ever
been at 47%. In May,
vehicle sales are down
30% which is up 17%
from May showing an
improvement from
April. Electronics and
computers are relative-
ly flat which is good.

Lastly for an over-
all look at the GDP
which had a historic
decline in Q1 of -4.9%,
anticipated annual-
ized decline in Q2 of
-35%, we have never
seen a decline like this
before. We do think
coming off this steep
downturn you will see
some recovery in the
back half of the year.
We probably will not
gain the size of the cur-
rent economy until late
2021 - 2022.

The webinars con-
tinued with audience
participation and poll-
ing topics. Discussions
on how companies are
handling COVID-19 re-

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.

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

quirements and what
type of changes they
had to make, i.e., safety
rules, reduced staff-
ing, essential workers,
providing safety equip-
ment, closing facili-
ties, etc. were some of
the main topics. Our
audience felt overall
somewhat positive on
the overall economic
conditions for the wire
harness.

WHMA and IPC
will continue to hold
these webinars for our
industry  profession-
als. Please check your
email and the website
for details at www.
whma.org. If you are
a2 WHMA member, you
can view the past we-
binars in the Members
Only area and if you're
not a member go to
www.whma.org/join
to sign up today.
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Hellermannlyton

www.Hellermann.Tyton.com

Because you do
this thousands of
times a day.

Your identification workflow is a complex
process. Welcome to true Print Automation.
HellermannTyton’s TagPrint® Pro 4.0 software,
printers and labels will reduce or eliminate

user error and time-consuming print tasks. It's
all replaced with a single job number or swipe
of a barcode reader. Even on multi-label,
multi-printer jobs. One swipe, done. Enjoy
effortless label design and print simplicity in
one, powerful solution.

MADE FOR REAL"

To learn more about TagPrint Pro 4.0
or schedule a demo, call 800.822.4352
or email inside-sales@htamericas.com

HellermannTyton
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Model Based Engineering for

oday’s recre-

ational,

vehicles are no longer just
electro-mechanical products. Modern
vehicles come equipped with an al-
most dizzying array of electronic fea-
tures and components.These include
everything from standard comfort
and quality-of-ife features like heated
seats, air conditioning, and in-vehicle
infotainment systems (IVD), to limited
automation and advanced driver as-
sistance systems (ADAS) (Figure 1).In
addition, a network of electronic con-
trol units (ECUs) now assist essential
vehicle functions, such as braking,
steering, and throttle control. In to-
day’s automotive market, the elec-
tronics are coming to represent most
of the value of a vehicle.

The increase in electrical and elec-
tronic features in modern vehicles
places more emphasis on the wir-
ing harness, which transmits power
and signals between actuators, sen-
sors and ECUs. ADAS and automated
driving systems are particularly de-
manding due to the external sensors
that the systems need to perceive
the vehicle’s environment, such as

passenger,
and commercial

approaching objects or speed limit
signs.

Furthermore, increasing demand
for highly automated and electrically
propelled cars directly translates to a
growing wire harness manufacturing
industry. Currently, the industry gen-
erates sales of over 150 billion dol-
lars every year.Almost 30%, 50 billion
dollars in 2018, of those sales come
from the automotive industry, and au-
tomotive wire harness sales are grow-
ing.Analysts predict that by 2023 the
automotive wiring harness industry
will grow to over 70 billion dollars in
yearly revenue and more than 91 bil-
lion dollars by 2025 (Future Market
Insights, 2016).

With growth comes fresh chal-
lenges and new pressures on the in-
dustry.To support the greater number
of electrical and electronic systems,
some of which are very sophisticat-
ed, wiring harnesses are becoming in-
tensely complex. Manufacturers must
also accommodate all of the possible
configurations of a vehicle, a num-
ber that frequently rockets into the
tens of millions. While manufacturing
these complex systems, companies

1

ISO 9001:2000 Certified
Facilities in lllinois & Arizona

Huge Inventory of Conductor

Striping (Spiral & Extruded Line)
Bonding & Twisting

Drum Pack

Small Min. Order Quantities

Short Lead Times

T 8 8 8 8 8 8 |«

(AS" ATLAS WIRE LLC

Insulators of Electrical
Wires & Cables

Customized Print & Packaging

www.atlaswirecorp.com

Lead & Hook Up Wire
125C & 150C Cross-Link
UL & CSA

MTW

Building & Fixture Wire
Military
Automotive/Marine

Nylon

Y Y Y Y Y Y Y Y Y

Speaker Wire

1601 Glenlake Ave
ltasca, IL 60143
(847) 678-1210

(847) 678-1281 fax

info@atlaswirecorp.com

SPERTS

ATLAS WIRE LLC
Ragistered to 1509001
Certificate No. 10000854 I1ATF16

4705 S. Coach Drive
Tucson, AZ 85714
(520) 747-4500
(520) 747-5800 fax
info @ atlaswirecorp.com

Wire Harness Manufacturing

Figure 1: Cars feature a range of sophisticated electrical and elec-

tronic features.

have to meet very tight timelines,
exacting quality requirements, and
minimize the cost and weight of the
harness.

Current Challenges

Engineering and manufacturing
methods common across the indus-
try have been in use for decades, and
are showing their limitations in a
new era.Wire harness manufacturing
continues to be an extremely labor-
intensive process (Figure 2). Today,
approximately 85% of all wire har-
ness manufacturing operations are
carried out manually.

Even more troublesome is the frag-
mentation between the harness de-
sign and manufacturing departments
and systems. Design and manufac-

turing engineers often transfer data
manually between their respective
domains, recreating and reentering
the transferred design data into each
of their systems, such as CAD, pro-
duction, assembly board design, or
costing system, and many more.
Conventional wire harness manu-
facturing methods are starting to
creak under the weight of these new
challenges. First, fragmented design
and manufacturing processes lead
to manual data transfer and reentry
between domains. This is slow, error-
prone, and an inefficient use of engi-
neers’ time and attention. As manu-
facturing engineers make changes
to improve the manufacturability

Continued on page 40

Figure 2: Wire harness manufacturing is still a labor-intensive
process relying on manual assembly.
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Determine yields on your part

getfreepoint.com



https://wiringharnessnews.com/article/model-based-engineering-for-wire-harness-manufacturing/
http://www.atlaswirecorp.com
http://www.getfreepoint.com

INDUSTRIAL INFO-TAINMENT Wiring Harness News JULY/AUGUST 2020 39

SIEMENS
fhgmui\‘y‘for&?e

—_

Harness design,

manufacturing engineering
and costing
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Split-Cycle Hand Crimp Press
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Secures terminal in tool before crimping.
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Cable and Wire Pull Testers
Pneumatic Cable Cutters
Center Strip Equipment
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Wire Twisters
Wire Coilers

LTL’s PT Series
Cable & Wire

Pull Testers
PT-1000
PT-500
PT-200

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

LeTrolLaq Tooling & Assembly

185 East Walnut Street | Sturgeon Bay, WI 54235

Phone: 920.858.0806 | Fax: 920.743.3811
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of the harness, these changes
often are lost in the transition
of data between teams. Even
in state-of-the-art facilities, the
high-level process from design
engineering through product
engineering, manufacturing en-
gineering and generation of the
manufacturing documentation
is completed with Microsoft Of-
fice applications and AutoCAD
drawings (Figure 3). The infor-
mation is passed along to the
next person in the chain, who
manually recreates the non-dig-
ital information in another for-
mat or style.

This is no longer contem-

Design
Engineering

Product
Engineering

porary nor acceptable. New
product introduction cycles
can take months, and design
changes up to a few weeks to
be fully implemented. Manual
data sharing and reentry causes
mistakes that cost money, need
time to fix and, even worse, can
jeopardize a good customer re-
lationship.

The accelerating pace of
program milestones also means
that manufacturing engineers
have little time to optimize the
manufacturing process, leading
to a sub-optimal process from
the beginning. One task that
can be particularly challenging
is the creation of work instruc-
tions. With current methods,

Manufacturing
Engineering

creating work instructions is a
difficult, time-consuming, and
challenging job that requires
skill and expertise to complete
accurately, and on time. Work
instructions that are late or low-
quality can lead to inadequate
and unsatisfactory worksta-
tions, further leading to assem-
bler errors. Errors that are found
during testing cause engineers
to perform lengthy reworks, or
even scrap the faulty harness
entirely, producing unexpected
costs.

Another significant challenge
is managing what is called tribal
knowledge. Tribal knowledge

Continued on page 42

Manufacturing
Documentation

Figure 3: Current methods rely on manual data entry and re-creation at each stage of the

flow.
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ing quotes to the customer. Next, the
main formboard is designed, followed
by production modules and sub-as-
semblies, which sometimes require
their own assembly board. Next, the
engineers will design a bill of process
(BOP) for the entire harness, allocat-
ing wires, splices, twisted wires, and
all remaining material to its desig-

nated equipment or work station.

The BOP is then released into the
enterprise resource planning (ERP)
system. This is followed by balancing
and optimization of the final assem-
bly carousel and then creation of the
work instructions.

Today, errors from data reentry
can occur at any of these stages, each
of which requires great skill experi-
ence. Adjustments and corrections

for textile an l/or wire shields

Our capacity of 1 to-1,000
harnesses and our extensive
knowledge of specialty braiding and
shielding allows us to manufacture to your
specifications, or custom design to meet your
installation requirements.
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Home Page: http://www.hamprods.com
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made downstream in the flow must
be fed upstream manually in order to
achieve data coherency.The conven-
tional wire harness manufacturing
methodology is vulnerable to errors
from fragmented processes, and the
loss of tribal knowledge as engineers
retire or leave their jobs. Other key
issues include inconsistent or inaccu-
rate costings, sub-optimal formboard
design or manufacturing process
design, and misplacing key informa-
tion on the shop floor.These can lead
directly to inefficiency during pro-
duction. As a result, manufacturing
and overall costs can overshoot the
quotation made to the customer, and
production quality can suffer.

A model-based flow unifies the
previously fragmented domains of
design and manufacturing by auto-
mating data exchange and provid-
ing engineers with access to cross-

domain decisions. Tribal knowledge,
previously held by experienced engi-
neers, is captured through integrated
design rules that support automation,
guide all engineers consistently and
check designs for issues.

There are three key aspects to
digitalization and the model-based
enterprise in the wire harness indus-
try (Figure 5). First are digital models
of the wire harness product and the
manufacturing process. The digital
models of the harness and produc-
tion process together constitute the
digital twin.Automation is the second
pillar. Modern harness design and
manufacturing solutions can con-
sume design rules created by veteran
engineers and use them to automate
the transformation of the digital har-
ness and process models into bills-
of-process, work instructions, and
other output formats. This simultane-

Figure 5: The three key tenets of a model-based enterprise: digitaliza-
tion, automation, and data reuse.

email: info@harberconnect.com

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

www.harberconnect.com
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ously embeds tribal knowledge into
the company’s production flow, safe-
guarding it from employee turnover.
The third pillar is data reuse. Instead
of recreating or reentering data, in a
model-based engineering flow, data is
created once and reused to the great-
est extent possible by all upstream
and downstream consumers.

In a digital world, companies cre-
ate a digital thread in which all of
the functions, from architectural and
functional design through to physical
design, manufacturing engineering
and after-sales service, can all use the
same data. At each stage of the har-
ness lifecycle, each stakeholder can
use the same data models and have
access to decisions that are made in
other domains. Using a digital thread,
design cycles are faster and issues
can be caught and resolved earlier in
the process when they are much less
expensive. By also reducing design
rework, data reuse minimizes costs
and enables superior manufacturing
efficiency.

Bringing Harness Manufacturing
into the Digital Age

Harness manufacturers are con-
cerned with designing sub-assem-
blies, engineering formboards, line
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Figure 6: Design rules can help automate the placement and selection of formboard fixtures.

can input the steps of this procedure
as standard, reusable rules and con-
straints for automation.As a first step,
these rules may dictate that modules
should be created for various groups
of spliced connectivity, turning them
into sub-assemblies. The next step
may be to create modules for con-
nectors with wires that all belong to
the same vehicle options, followed

by creating modules for connectors
with the lowest number of remaining
wires. Finally, if a module contains all
of the wires in the relevant bundles,
then include insulations & fixings on
those bundles. With a digital twin of
the harness, advanced harness en-
gineering software, such as Capital,
can automatically apply these rules
to complete this task in seconds or

minutes, depending on the size of the
harness.

In another example, design rules
can automate formboard fixture se-
lection, placement, and other factors
(Figure 6). Senior engineers with
years of experience selecting and
placing these fixtures can describe

Continued on page 46

balancing, and generat-
ing the bill of process
and workbooks. Manu-
facturers also operate
within the context of a
larger ecosystem. They
typically must interact
with an enterprise re-
source planning (ERP)
system,
ing execution systems
(MES), as well as sys-
tems on the shop floor
that need to be con-
nected,
preparation and auto-
matic test equipment.

Digitalization can
streamline the pass-
ing of data from each
of these systems and
processes to each of
the others. Automation
further improves the ef-
fectiveness of harness
manufacturing  enter-
prises. Engineers speci-
fy design rules to guide
the automation, embed-
ding tribal knowledge
into the process. Then,
the automation lever-
ages the product and
process digital models
to complete a variety
of tasks including gen-
erating process designs,
calculating costs, and
producing documen-
tation for assemblers
on the shop floor. The
digital twin provides
the model, and the au-
tomation generates the
information needed
downstream.

For example, over
time a harness manu-
facturer will have iden-
tified an optimal pro-
cedure for designing
connector sub-assem-
blies. Senior engineers
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guidelines for the best fixture type,
placement, and quantity given the
junction, connector, and bundle size
and length. The software can use
these rules to automate the place-
ment of fixtures, drill points, and jigs,
greatly accelerating formboard de-
sign speed and accuracy.
Furthermore, upstream project

delays can reduce the time available

for the manufacturing engineers to
generate work instructions. If the
instructions arrive late or with inad-
equate detail, then the assemblers
on the shop floor must seek out ad-
ditional guidance. Furthermore, in-
adequate instructions can degrade
the quality of the finished harnesses,
causing them to fail post-production
testing. Suddenly, key program deliv-
ery milestones are missed, and unex-
pected late freight costs are incurred

A,
a— —
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7\ ASTRO TOOL CORR
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Astro Tool Corporation
sales@astrotool.com

ASTRO TOOL CORP.
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www.astrotool.com
503-642-9853

FreePoint

Technologies Inc.

Maintain Remote

to make up for lost time and yield.

With a digital model of the harness
and production process, engineers
can automatically generate work in-
structions. Engineers can incorporate
workbook templates, libraries, and
style sets to ensure the instructions
are accurate and comply with compa-
ny industrialization and quality stan-
dards. It starts with the digital model
of the harness. Initially, this looks like
a “dumb” drawing of the harness lay-
out, but the engineers have enriched
this design with specific component,
material, and other data, making it a
digital model of the physical harness.
The digital harness model is the foun-
dation of a model-based approach for
harness engineering.

From this model, the harness en-
gineering software can generate ex-
tremely rich work instructions that
include data charts for wire cutting,
and such data can be fed directly into
wire cutting machinery. The gener-
ated work instructions also include
diagrams for twisted wires, jacketed
multi-cores, spliced daisy chains, as
well as detailed instructions for pre-
populating connectors with wires
or cavity plugs. Engineers can also
generate various formboard diagrams

l-basad Planning. Simi

WL lagrator

showing shop-floor operators how to
lay-up sub-assemblies onto the board.
Using a digital thread to make this
a continuous process, fed from the
same data from start to finish, can
greatly improve the efficiency and ac-
curacy of the final assembly process.

Harness Manufacturing in the
Future

In the future, digitalization and
the digital thread will enable com-
panies to accomplish much more.
A traditional shop floor begins with
preparing materials for assembly
through wire cutting, wire prepara-
tion, splicing, and connector pre-
load. Then, the harness is assembled
on the formboards, and technicians
perform post-assembly tasks. Already,
advanced solutions can automate the
design and optimization of the bill of
process, production of the necessary
workbooks, and the production of
the formboards.

Moving forward, these solutions
will integrate with a network of other
systems (Figure 7). ERP systems will
help manage the material stores for
harness manufacturing, while a man-
ufacturing execution system (MES)
can supply workbooks around the
shop floor, gather and supply real-

nn, Dptimiranan, Inmgeason & Exacasar

Figure 7: In the future, each system on the shop floor will connect

digitally.
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time data from the shop floor, and
generate feedback based on that data
to help improve the processes and de-
signs. With an entirely digitalized pro-
cess, from model-based planning and
simulation to integrated manufactur-
ing systems, harness manufacturers
can realize significant improvements
in efficiency and productivity. A mod-
el-based engineering approach, with
a continuous digital thread, can help
harness manufacturers reduce design
errors by 50%, quote-to-production
cycle time by 30%, and formboard de-
sign time by up to 85%.

Thriving in a Changing Industry

The fabric of the harness manu-
facturing industry is changing as
new automotive technologies accel-
erate the already growing harness
complexity across the

tribal knowledge held by experi-
enced engineers through integrated
design rules. To meet the demands
of an evolving industry, it is time for
wire harness makers to become digi-
tal enterprises.

Author/Bio: Jobn Judkins, Inte-
grated Electrical Systems, Mentor, a
Siemens Business

John Judkins leads the Harness
Design & Manufacturing product line
team for the Integrated Electrical Sys-
tems business group at Mentor, a Sie-
mens business, which focuses on so-

lutions for wire harness engineering
and manufacturing. His career spans
over 30 years in the electrical wiring
systems domain, which started in the
software development department
of an automotive wire harness Tier
1. After co-founding the technology
company, Harness Software Limited
(HSL), John developed the original
blueprint for the data-centric, Capi-
tal H software which was acquired
by Mentor Graphics in 2000. John is
a key contributor to Capital’s vision
and architecture.

John Judkins
Integrated Electrical Systems,
Mentor, a Siemens Business

industry. The increas-
ing electrical and elec-
tronic content of to-
day’s vehicles shifts the
responsibility for criti-
cal vehicle functions
to the wiring harness.
This shift from me-
chanical to electronic
enablement, coupled
with more and more
sophisticated electron-
ic systems, means that
harnesses are more
complex than ever. De-
mands for speedy and
efficient  production
of harnesses are also
ramping up as automo-
tive companies vie to
beat their competition
to market.

The threat of losing
valuable on-the-job ex-
perience and knowl-
edge from an aging
workforce also looms
large for harness manu-
facturers. As engineers
reach retirement, or
find new roles, they
take but

unwritten informa-

important

tion about company
processes and design
practices. It is vital that .
harness manufacturers =
capture this informa-
tion digitally to inform
and guide the incom-

ing workforce and to .
automate complex
processes.

In order to survive
and grow in this chal-
lenging environment,
harness  manufactur-
ers must significantly
change their methods.
Digitalization is a key
adaptation for harness
makers, offering the
tools needed to survive

in an extremely dy-
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5 Quick Tips for Better Wire Management in Small Box Builds

ne of the most apparent

effects of COVID-19 is

the increased financial
burdens being dealt to people and
businesses.

Thisfinancialstrainhaspeoplelook-
ingtolearnnew skillsthatcangenerate
additional lines of revenue by adding
products and services offerings to cli-
ents.

For companies and profession-
als in the wire harness industry
who typically build larger, cabinet-
type enclosures, adding smaller sub-
assembly box builds to their sell
sheet is becoming a popular way to
subsidize income.

Working within smaller enclo-
sures amplifies the importance of

wire management, as space is at a
premium and maximizing efficiency
is critical to success.

The benefits of proper wire man-
agement are foundational for:
* Ensuring consistent
connectivity
Minimizing mistakes
Efficient troubleshooting and
maintenance
Establishing/bolstering
credibility with customers
Of course, each project can vary
in its respective requirements and
complexity but applying these gen-
eral principles and tactics can stream-
line the process and help to ensure a
quality final product.

1. ABC. Always Be Consistent

‘When wiring any project, the best
results are always rooted in consis-
tent approach and techniques.

Everything from how the wires are
run, to where wires are positioned
within a bundle, to label positioning
should be the consistent throughout
the build.

Establishing this consistency will
simplify the initial install and any sub-
sequent maintenance or adjustments
that need to be made throughout the
process.

The idea of consistency also ap-
plies to the wires used to complete
the project, where applicable. Utiliz-
ing wires with uniform length and
bend radius will allow you to maxi-

HEILIND

Performancexlrustiinnovation.

mize efficiency and prevent potential
connectivity issues.

2. Use Cable Ties

Organization is key to making the
best of the limited space within a
small enclosure. Eliminating the pos-
sibility of any hanging or loose wires
with cable ties will lead to an easier
to maintain, clutter-free result.

Be sure to use the same size and
color for ties and anchors and space
them evenly throughout the build for
a high-quality look and feel.

3. Know If, When, And Where To
Bundle
‘When planning wire routes, al-
ways consider any mutual connection
points to identify all
the possible locations
where loose wires can
be bundled and space
can be saved.

4. Be Prepared
And Communicate
Clearly With New
Clients

You never know
when mistakes can oc-
cur or if adjustments
may need to be made
on the fly. Having a sur-
plus of items from the
project’s bill of mate-
rials on hand can save
time, money and head-
aches.

It also helps to
regularly communi-
cate with the client
to ensure that they've
provided all available
information that will
influence the build
- like product dimen-
sions, 3D CAD Models
and/or prototypes.

It’s impossible to
know the extent of
your client’s
knowledge base with-
out taking the time to
discuss the project and
they may not other-
wise know what infor-
mation you may con-
sider to be valuable.

new

5. Keep Workspaces
Clean And
Organized

This may be obvi-
ous, but it needs to be
mentioned because
the importance of an
organized workspace
can’t be overstated.

Whether time is
saved by not having to
look around for tools
or materials, or speed
is increased by having
ample space to work

without interference,
efficiency is a func-
tion of organization...
period.
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Trackwise Champions Improved Harness Technology™

By Joe Tito
Wiring Harness News

N has published sev-
eral press releases cov-
ering flexible printed

circuits (FPCs).The rational has been
to make the industry aware of this
technology as a possible replacement
of traditional wire and cable harness
assemblies for some traditionally
wired applications. As we often see
in technologies used by large OEMs,
there is a trickle down into low-vol-
ume/high-mix applications. As such,
this article may serve as an inspira-
tion for many traditional harness
manufacturers looking to bring new
technologies on board.It is also hope-
ful it will highlight the rationale of in-
volving interconnect suppliers in the
design stage of product development.
Trackwise is very much at the fore-
front of FPC technology at the OEM
level in the automotive, aerospace
and medical arenas. It seemed logical
to delve into their history and learn
about the development and future of
FPCs that Trackwise calls Improved
Harness Technology™ (IHT). The
company’s Founder and CEO, Philip
Johnston, took the time to sit down
with WHN for a fascinating interview.
Located in Tewkesbury, UK, Track-
wise has been producing FPCs since
1989.Their penchant for large format
circuits came with a specific custom-
er request just a few short years into
their existence.“In the mid 1990s we
were asked to make a nine-foot long
flexible circuit for one of the early
cellular base station antennas,” Philip
recalled. As the frequency of mobile
telephony went up, the size of the cir-
cuits came down. Nonetheless, Track-
wise continued to further develop
their large format capability.
Eventually, a large UK aerospace
OEM approached Trackwise seeking
to replace a harness assembly inside
their aircraft engines. They'd seen
FPC technology and were looking to
reduce overall weight and size. “One
requirement was to replace an eight-
meter run of harnesses around the
engine to be made as a single piece,

)

Philip Johnston, CEO Trackwise

rather than a daisy chain of intercon-
nected sections,” Philip explained.
“Everybody else said it couldn’t be
done, but we thought about it and
came up with a means of making
length-unlimited multilayer printed
circuit boards.”

FPC technology has been around
since the 1950’s, but it’s this propri-
etary manufacturing process that
puts Trackwise in an exclusive club
among FPC suppliers. “Instead of us-
ing the technology only within a box,
you can now go box to box inside a
wing or within a vehicle,” Philip said.

Trackwise has poured a great
deal of research into the further de-
velopment of its Improved Harness
Technology™. Philip mentioned the
headline benefit being the space and
weight savings of up to 70%.Whereas
traditional harness manufacturing
involves heavy human intervention,
FPCs are machine made, offering
increased repeatability and depend-
ability. He added that because FPCs
are a planar technology, they can be
formed under, or even into a compos-
ite structure.

Philip doesn’t think traditional
wire and cable assemblies are going
away anytime soon, and sees tradi-
tional wire harnesses, FPC’s and fiber
optics working in concert as a com-
bined offering. “At the moment, ve-
hicles, and in particular airplanes, are
wired in fundamentally the same way
they have been for 100 years. So, I
think there is an opportunity for a de-

as shown in Figure 1.

from one another.

to form a multilayer FPC.

The FPC is a flexible laminate, formed from four layers of materials,

¢ The base substrate is a dielectric film, which gives the FPC its
mechanical properties and also insulates the conductive tracks

* The electrical conductors provide the connectivity and electrical
characteristics required by the application.

* The adhesives are used to either bind the conductive layer to the
substrate to create a laminate or to bind layers of laminate together

* The cover coat or cover lay is a protective finish applied to the
surface of the FPC to protect it against moisture, contamination
and abrasion as well as to reduce stress during bending.

B Basa Subsiraka
Addhesive

B Conductor
Coverlay

signer to use different technologies
in the right location and correct for-
mat to allow greater functionality as
we move into smaller form factors.”

The most significant contribution
of FPCs, as Philip sees it, is their de-
sign flexibility as an active compo-
nent. “A conventional wire harness
is a passive component, but with
FPCs, you can add surface-mount or
through-hole components allowing
the distribution of control, and giving
the assembly local intelligence,” he
outlined. Instead of feeding signals
back to a box, then doing the con-
trols, the controls can be done locally,
thus drastically reducing system com-
plexity.

The opportunity window for
FPCs greatly increases if the technol-
ogy is thought of in the beginning
and as part of the system, according
to Philip. One area he thinks offers
great adoption of FPCs is with elec-
tric vehicles, especially in the battery
management systems (BMS). “The
ability to make the interconnect part
of the active control of the system
must be thought of at the onset. And
that’s why I see great opportunities
in electric vehicles, particularly start-
up OEMs as opposed to companies

who are just replacing an internal

combustion engine with an electric
drivetrain,” he explained. Trackwise
is always keen to work with OEMs
who are starting with a blank canvas,
and are thinking system down, rather
than box in.

Like traditional wire and cable
harness producers, printed circuit
board manufacturers are typically
build to print. “We’ve had to change
our aerospace accreditation to in-
clude both design and manufacture
because we are having to offer the
design expertise to supplement the
skills that aren’t always present with
our customers,” Philip revealed. He
described a typical first meeting with
an OEM. One of the first things that
happens is the customer shows them
a traditional harness and asks what
it would look like in flex. “My heart
both sinks and soars,” he detailed. “It
soars because it’s great they are inter-
ested, but it sinks because I know if
it were designed with flex in mind,
it wouldn’t look like this bundle
they’'ve just handed me” A journey
has started with a single conversa-
tion, but Philip is keen to stress that
the OEMs who are thinking of FPCs

Continued on page 50

Trackwise FPC embedded into active lining of rotor.
Image courtesy of INVENT GmbH & ACASIAS.
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at the beginning of system design are
the ones who derive the most ben-
efits from them.

There’s a wide range of materials
available for the manufacture of FPCs.
When they engage a new opportuni-
ty, the first thing the Trackwise team
seeks to know is where the assembly
will be used. “The environment it’s

operating in absolutely key to both
the design and material selection,
Philip advised. “We’ve developed
some harnesses going into 200° C
plus environment, and in high vibra-
tion zones inside engines, so clearly
this can be a very robust technology”
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Other Opportu-
nities for FPCs

It seems obvious
that FPC technol-
ogy is a key enabler
for many industries.
When asked about
more recent op-
portunities, Philip
quickly responded
that medical de-
vices are an excel-
lent application for
FPCs. “One macro
trend in all indus-
tries is that design-
ers are wanting to
get greater func-
tionality into small-
er form factors.
We are seeing this
in medical cath-
eters where you

Length Unlimited Flexible Printed Circuit

have tiny traces of maybe two-mil,
where the very precise nature of
printed circuit technology is allow-
ing us to get greater functionality in
these devices,” he outlined.

Philip circled back to the aero-
space industry as he expanded on
new opportunities for FPCs by dis-
cussing multifunctional structures.
“With the right material selection,
we are actually able to embed the
wiring into a structural composite.
Again, it’s a planar item, so it can ac-
tually go inside the composite struc-
ture, which is something that can’t
be done with a traditional wire har-
ness.” He pointed out that in this con-
figuration, there is just one structural
part with an embedded circuit,
versus the structure along with a
separate wiring component. He not-
ed innovative OEMs in the automo-
tive industry are also beginning to

use multifunctional structures.

In order to meet the demand chal-
lenges, Trackwise has raised capital,
enlarged facilities, and made strategic
acquisitions quite recently. “We actu-
ally landed on the London Stock Ex-
change last July and raised quite a bit
of money to invest in our manufac-
turing capability,” Philip mentioned.
A further round of fund raising on
the Exchange raised enough capital
to allow them to purchase another
circuit company in the UK in order
to increase capacity.“We were a small
company with ambitions to change
the way airplanes and automobiles
are wired, so having access to public
markets gave us the capital to grow
with the success of our clients.”

You can learn more about Track-
wise and review white papers on
FPC technology by visiting www.
trackwise.co.uk.
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NEWS PLUGS

Tri-Star Releases Higher Resolution
Econolase Portable
Laser Wire Marker

Tri-Star Technologies, a leader in
laser wire marking and printing tech-
nologies, recently unveiled its third-
generation ECONOLASE UV portable
Laser Wire Marker. First introduced
as the world’s lowest priced UV la-
ser wire and cable marking system,
Econolase now has improved laser
delivery that enables 10 times greater
resolution over previous models. Ad-
ditionally, Tri-Star has introduced a new
upgrade program which gives custom-
ers a path to the larger, automatic laser
marking systems. This offering provides
for investment protection as customer
needs grow and change.

The Econolase allows for manual
feed of wire and cable, making it ide-
ally suited for low/medium print jobs
and marking of already terminated ca-
ble assemblies, a first for the industry.
The UV laser system is fully compliant
with both common military and com-
mercial specifications, making it a per-
fect tool for the aerospace, automotive
and electronics industries. It has full
graphics capabilities that can print any
alphanumeric character in any font, lan-
guage or size, and can also print bar
codes and company logos.
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A demonstration of the Econo-
lase may be reviewed by entering the
search word “Econolase”. YouTube by
For more detailed information, visit
this Tri-Star link: httos://mwww.tri-star-
technologies.com/econolase-uv-laser-
wire-marker.

Siemens Expands ODB Data
Exchange Format; Adds Electronics
Manufacturing Information Flow to

Comprehensive Digital Twin

e Industry-leading ODB++ data
exchange format extended to the
ODB++family for a complete end-to-
end digital solution covering design,
process and manufacturing information
flows

e The new ODB++Process format
completes the full solution of open
formats for the entire digital thread to
help customers achieve fast and reli-
able new product introductions with
a complete dataset for machine pro-
gramming

e A complete digital twin of the
electronics manufacturing flow (prod-
uct, process, and performance), helps
customers realize their latest Smart Fac-
tory or Industry 4.0 initiatives with con-
fidence and efficiency
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Siemens announced the expan-
sion of its industry-leading ODB++™
language intelligent, single data-struc-
ture for transferring PCB designs into
fabrication, assembly and test with
a unified electronics manufacturing
solution of open data formats for the
entire digital thread. With over 50,000
worldwide ODB++ users, rebranded
as ODB++-Design, ODB++Process,
ODB++Manufacturing and  grouped
under the ODB++ umbrella, Sie-
mens’ newest data exchange format,
ODB++Process  (previously — known
as OPM), helps enable the open ex-
change of process engineering infor-
mation between disparate machines,
software vendors, and stand-alone
processes, helping accelerate new
product introudctions (NPIs) and first-
time-right manufacturing. This is unique
to the industry as no other standards
body or solution provider offers a data
exhange format for this capability.

This free and proven data exchange
solution helps users to easily trans-
fer machine programs from one ma-
chine type to another, such as a tar-
get machine from a different vendor
or a machine on a different platform.
ODB++Process format provides the
open exchange of process engineering
information which then converts the
data for immediiate use on any produc-
tion machine or workstation.

“By using a single assembly format
file output like ODB++Process, which

standardizes machine packase li-
brary’s with vShapes across the entire
production line, Koh Young is able to
minimize program variations between
machines like inspection and mount-
ers,” said Mr. JD Shin, Chief Sales Of-
fice for Koh Young Technology. “The
enhanced approach to programming
reduces human error and variation
and significantly reduces the NPI pro-
gramming cycle time. What’s more, the
single file assembly format output like
ODB++Process is machine agnostic
and easily enables moving production
assembly data and process require-
ments between lines — and more im-
portantly factories across the world.”

Thus, with ODB++Design support-
ing full product design data repre-
sentation, and ODB++Manufacturing
(previously known as OML) neutral-
izing machines’ shop floor data, the
ODB++Process now completes the
open  design-through-manufacturing
digital thread for electronics. Each of
these intelligent data exhange modules

is designed to be neutral and open,
supporting all SMT machine vendors
(placement, inspection, test and sol-
dering) and all EDA software provid-
ers. With a complete digital twin of
the electronics manufacturing flow
(product, process, and performance),
customers can realize their latest Smart
Factory or Industry 4.0 initiatives with
confidence and efficiency.

These data exchange format solu-
tions deliver the complete digital twin
of the electronics manufacturing infor-
mation flow:

e ODB++Design: Full product
design data representation, created
by design tools, used for design for
manufacturing, fabrication, test and as-
sembly analysis (DFx), as well as being
the single carrier of design data to elec-
tronics assembly and fabrication.

e ODB++Process: The format into
which the design data is prepared and

converted ready for use at any pro-
duction machine or workstation.

e ODB++Manufacturing: The
specification for all shop-floor events,
bidirectionally between machines, and
between machines and Smart Industry
4.0 software solutions.

“Siemens is an active member of
the IPC and we will continue to invest
in our own data exchange formats to
ensure that quality and resources are
available to the global community,”
stated Dan Hoz, general manager, Valor
Division of Siemens Digital Industries
Software. “Our focus on multi-domain
digitalization solutions will continue to
be a critical advantage to our custom-
ers so they can manufacture innovative
products with minimal risk and faster
time to profit.”

The ODB++ family of formats are
supported by an active community, via
an open, inclusive partnering program,
free of charge and without member-
ship fees. To access these formats, visit
www.odbplusplus.com.

Siemens Digital Industries Software
is driving transformation to enable a
digital enterprise where engineering,
manufacturing and electronics design
meet tomorrow. Our solutions help
companies of all sizes create and le-
verage digital twins that provide orga-
nizations with new insights, opportuni-
ties and levels of automation to drive
innovation. For more information on
Siemens Digital Industries Software

products and services, Visit www.
sw.siemens.com or follow us on Linke-
din, Twitter, Facebook and Instagram.
Siemens Digital Industries Software —
Where today meets tomorrow.

Sequel Wire and Cable
Announces a Welcome Addition!

If you've ever had the pleasure of
working with a great team at some
point, you might dream about reas-
sembling that team and creating a new
and reimagined company. That’s exact-
ly what Rich Carr did with a new wire
and cable manufacturing company. It's
also why he chose the name Sequel.

Rich Carr, CEO and partner Denise
Feece, just announced that Mike Frigo
will be joining them as a partner, and
will serve as Chief Commercial Officer.

Rich commented, “We are ecstatic
to have Mike join as a founding mem-
ber of the team. He has 36 years of ex-
perience in the OEM space and has an
excellent understanding of the market,
the customer base and exactly how Se-
quel can fit into that space. His process
and product knowledse allow him to
quickly identify and address how to
help customers solve any problems as
they arise. Throughout his career Mike
has created and maintained a very high
level of credibility both within the or-
ganizations he was with and in the mar-
ketplace as a whole.”

Rich shared, “Mike and | worked
together for many years at Copper-
field and we developed a great repu-
tation in the OEM space, and to a lot
of folks in the industry, that will mean
something. After Mike joined Copper-
field in 2005, he helped us more than
double Copperfield’s sales in less than
24 months. We had a masgic formula as
a group back then and it worked very
well for us. We are excited to have the
opportunity to assemble this leader-
ship team that has the benefit of a
strong history. We know what success
looks and feels like. Our reputation,
wisdom from years of experience, and
passion for customer service will help
us stand apart.”

Mike agrees that his addition to the
Sequel team will indeed be significant
to the customers they are targeting.
“The reason Rich, Denise, and | team
up so well together is because our skill
sets complement each other. We can
all wear many hats, but when we focus
on our individual strengths, we bring

Continued on page 52
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something to the industry that
frankly doesn’t exist.”

Mike is excited that Sequel is
bringing a high level of technol-
ogy to the new venture, “Sequel
has an advantage that it doesn’t
have to replace legacy systems.”
He is also enthusiastic about the
systems they will create on the
plant floor for real-time manu-
facturing order status, and with
the level of transparency to the
customer on Sequel’s service
performance metrics, which will
be incredibly advanced and
unique to the industry. Mike re-
iterated that the delivery system
for information is up to the cus-

CEO of Sequel.

tomer. “Whatever their prefer-
ence is, we will be able to ac-
commodate it without a lot of

Mike Frigo (left), Chief Commercial Officer and Rich Carr,

effort on their part.”
Mike concluded, “We recog-
nize that the market has changed
significantly in the last 10
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years, but what has remained
constant is the need to have
an unrelenting focus on tak-
ing care of the customer,
and that is one of the main
components and backbone
of Sequel.” Together we will
execute and carry out what
other wire and cable com-
panies can only talk about.”
For more information
on Sequel Wire and Cable,
Visit  www.sequelwire.com,
email sales@sequelwire.
com, or call 574-626-1515.
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Improving Qua

lity of Testing:

Military Imaging Systems
GCables and Harnesses

ounded in 1974, and located
Fin Tustin CA, PVP Advanced
EO (AEO) started in the
commercial video products business
as Pacific Video Products. They re-
branded in 1997 when they began
focusing on military and homeland
surveillance technology systems.

AEO now specialize in develop-
ment and integration of high-end,
highly reliable electro-optical (EO)
and infrared (IR) sensors and systems
for space, airborne, ship and land-
based applications that incorporate
the latest infrared and image-intensi-
fied cameras, lasers, and laser range-
finders.

Their customers include US Cus-
toms and Border Patrol, the US Se-
cret Service, US Marine Corps, US Air
Force, US Navy, US Department of
Homeland Security, NASA, the Pan-
ama Canal, the South Korean Navy,
Saudi Aramco Oil, and MIT Lincoln
Lab.

A Class “3”AS9100D manufacturer,
AEO has had to develop capabilities
to build cables and harness subas-
semblies, test complete systems, de-
sign and test test-fixture cables, and
evaluate and test returned product

- oftentimes for mission-critical sys-
tems.

Following an evaluation period in
2004, AEO invested in CableEye in
order to check continuity of multi-
headed cables. Spurred by a need to
measure quality of connections, they
purchased a resistance-measuring
model M3U in the spring of 2019.
Then later that year, added an M4 to
their tool chest to be able to check
capacitance and twisted pairs.

Cables for AEO surveillance de-
vices are usually low-volume and cus-
tom for each product, and so require
a tester with a high degree of flexibil-
ity to deal with unique test settings,
connector types and combinations.
Because PC-based testers log the
data, post-deployment comparisons
of cable integrities are a cinch. This
ensures there has been no changes
giving the go-ahead for reinstallation,
and can provide diagnostics feedback
to engineers for potential design im-
provement. These automation-ready
testers provide for barcode tracking
and detailed, wire-by-wire, wiring re-
ports.

Continued on page 54
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Improving Quality of Testing: Military Imaging Systems

Cables and Harnesses

CableEye testers have many ben-
efits and can be used for the testing
of all cables through prototyping and
manufacture to post deployment di-
agnostics. These multiconductor tes-
ters easily link to custom test fixtures
and harnesses and instantaneously
check for faults, identify the type of
faults, and pinpoint fault locations.
Depending on the model, the tes-
ters detect and dynamically display
continuity (opens, shorts, miswires,
and intermittent defects), resistance,
capacitance, diodes, dielectric break-
down, insulation resistance, and can
check twisted pairs for correct pair-
ing. Testing for intermittent defects
pre-screens the cables for the kinds
of faults that can be stimulated by vi-
bration.

We will now look at three AEO
cases.

Test Evaluation of Returned Prod-
uct: Stryker Mobile Gun “Command-
ers Pan Viewer” (CPV)

The CPV, or Commanders Pan
Viewer, was a system developed un-
der contract specifically for General
Dynamics Land Systems (GDLS) for
the Mobile Gun variant of the Stryk-
er wheeled combat vehicle line (US
Army).The CPV system was designed
and built by PVP Advanced EO, and
consisted of an azimuth (pan) drive
assembly, single axis (elevation) head
assembly, servo controller, and drive
amplifier card sets. GDLS then in-
stalled the completed system into the
Stryker.

A two-sensor camera set (infra-
red and standard video) is dropped
into the azimuth unit and looks up
at the gyro-stabilized mirror in the
single axis head. The servo card and
power amp cards are installed into a
backplane rack in the vehicle. When
in operation, the tank commander
can pan and tilt the system to view
targets/threats, assess the general
battlefield situation, etc. The CPV sys-
tem was qualified for military deploy-
ment in battlefield conditions: The
units have been in service with the
US Army since the early 2000s, and
have been deployed in active hostile
regions around the world. There are
more than 200 systems in use and
maintained under service contract by
Advanced EO Systems.

Striker Commander Pan Viewer

Continued from page 53

One of the main support functions
AEO performs is troubleshooting re-
turned product, such as the CPV, for
evaluation and then to effect repair.
Some of the products have seen many
years of use.“Our recently purchased
CableEye testers have allowed us to
detect approaching catastrophic fail-
ures of our slip-ring & connections
before they get back out in the field,
explained David Reynolds,AEO Engi-
neering Technician.

By way of example in (Figure 1,En-
gineering Technician, Anne Wade, has
loaded the test file, run the image,and
noted out of spec continuity limits
on a ready-to-ship slip ring unit. This
could mean that the slip ring may
have sustained field related stress.
“We were able to pull the unit back
for further evaluation. Being able to

Figure 1. Stryker CPV Slip-Ring

check resistance thresholds will help
manufacturing, test and repair de-
partments ensure a reliable product
to our end users,” says Reynolds.
Cables in motion experience fa-
tigue causing complete or intermit-
tent failures whether or not that
motion is constant. Cables may flex
intentionally as part of a pre-pro-
grammed robotic move, or uninten-
tionally due to operationally- or envi-
ronmentally-induced vibration.
Fortunately, advanced cable and
harness test systems can easily iden-
tify and pinpoint the source of even
the most elusive intermittent failure.
The intermittence test is properly
performed when the sample rate is
high enough to statistically capture
enough random events to raise the
confidence level in the test result to

Save $55S

by Applying a Custom Label

label
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e (Costs start at four-tenths of a cent
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an acceptably high degree. Compa-
nies running stringent quality pro-
grams will be looking for the fastest
cycle time possible (rates can be as
fast as 11ms/cycle).They need testers
that deliver diagnostic information
above a simple pass/fail, so they can
provide quantitative and qualitative
data to their process-improvement
feedback loop. Note that although
the intermittence test mode is often
referred to as the ‘continuous test’,
the test signal itself is always pulsed
in order to sweep through the full set
of test points. In this context, ‘con-
tinuous’ simply means that the test
is continuously sweeping through
these test points. If the sample speed
were set too low, there would be a
high likelihood that a cable would
falsely pass the intermittence test.
Care must be taken when setting test
parameters to avoid such false posi-
tives. Christopher E. Strangio, Presi-
dent of CAMI Research notes that
not all intermittence tests are equal,
adding that,“We have seen a side-by-
side test where under default settings
CableEye easily indicates intermit-
tent errors in a fixture that has been
‘passed’ by another brand of tester.“

Testing Complete Systems:

AEO continues to support legacy
devices such as NASA’s long-range
telescope with Mid-Wave and Long-
Wave IR, as well as current offerings;
Night Hawk High-Performance sys-
tems with HD-IR, Laser Rangefinder,
Laser Designator, and long range Day
Light HD cameras.

Night Hawk F

Part of the challenge with this
wide-ranging product line is to de-
velop a test procedure to ensure
the cabling is correctly fabricated
and consistent with the engineer’s
designs. “We could do all hand con-
tinuity checking but that is labori-
ous, and inaccurate. This where our
first CableEye ‘M2’ (obtained 16 years
ago), helped to ensure cables were
correctly pinned and passive conti-
nuity assured. With purchase last year
of the ‘M4’ system, we are able to ver-
ify resistance ranges and capacitance
measurements SO we are even more
assured cables are in spec,” said Reyn-
olds.

Continued on page 56

¢ Building Wire 600V
e Fixture Wire 600V
¢ Machine Tool Wire 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
copper wire and cable products

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

¢ Power and Control Tray Cables 600V

® Qur products meet or exceed RoHS requirements

Why You Should Upgrade
to a CableEye® Tester...

Using built-in scripting with
operator prompts to automate
a test procedure is only one
way in which the flexible,
intuitive CableEye cable and
harness test system adapts to
meet your needs.
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operator interface for
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data in a report showing
resistances, voltages, and
leakage current for every
connection, we can provide

Archival Data-Logging

Automation-Ready

this, automatically.
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= If you prefer to readily share
files and auto-detected
fixtures between different
models, our common software
platform and network
interface makes that a cinch.
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« If you require your system to

be Future-Proof, you will like
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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

Here's what others have to say:
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www.industwire.com
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5<.CableEye®

CAMI Research Inc.

+1 97B-266-2655 | sales@camiresearch.com

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

Figure 2. Test-interface-Fixtures

Test Cable Design: Test Interface
Fixtures and Custom Product Sub-
Assemblies

Custom cables are needed for al-
most all AEO products. The first step
is the design, build, and test of the
test fixture that will interface the
product sub-assembly cable to Cable-
Eye.This will be some combination of
standard or custom connector boards
and/or custom cables that may con-
nect directly to the 64-pin header

of the tester. These test interface fix-
tures seen in Figure 2, are themselves
tested with CableEye.

The Golden Cable of a new prod-
uct cable design may be created phys-
ically, or digitally within CableEye.
AEO often creates a physical Golden
Cable. In this pictured case (below),
at a click of a button, Wade uses Ca-
bleEye to “learn” a new Golden Cable
that has been manually tested and

Learning Custom Cable

Continued from page 55

verified. In this learning process, all
key wiring and electrical data (in-
cluding resistance values) are auto-
matically detected by the tester.Wade
verifies the wire nets are correct and
that they correspond to the red-line
engineering document. PASS/FAIL
criteria such as resistance thresholds
are programmed in if they differ from
the default settings and the cable file
saved to the searchable database as
‘Match’ data against which subse-
quent product is tested.

Being AS9100 certified, means
that AEO is required to maintain
documentation to show continuing
improvement. “The CAMI Research
products have been instrumental in
helping us to meet and exceed these
requirements,” noted Reynolds. “Each
new cable now ends up in the data-
base and we require the CableEye
test reports to be included. CAMI has
been instrumental in guiding us in
how to improve the test procedures
and test library”

Measuring resistance accurately is
necessary to check the quality of a
connection whether or not a resistor
is inline. Dual threshold set-up is re-
quired for this whereby the user pro-
grams both a maximum conductor
resistance and a minimum isolation
resistance (see next photo). With-
out measuring resistance, the tester
would tell you when your intended
connection is connected (passing
a simple continuity check), but not
whether that connection is com-
promised by something that affects
the total resistance of that connec-
tion perhaps, for example, because
of poor soldering, or by leakage be-
tween conductors because of con-
taminant material.

Good Connection

Faulty Connection or Embedded Resistor

Lower Limit of Maximum Conductor Minimum Isolation Upper Limit of

Measurement Resistance Permitted Resistance Permitted Measurement

HVX21-0.1 0 (User Programmed) (User Programmed) HVX21 -5 GQ
HVX-0.10 HVY - 160
M4 -0.02 O M4 - 6 MO
M3U-030 M3U - 10 MQ

Good Isolation

2.7

Figure 3. Dual Thresholds

FORWMAR

Techflex® is hard at work to keep
you building our future ="
...even in the toughest conditions.

This graphic in Figure 3 shows
that the upper and lower limits of
measurement are model-dependent:
With their model M4, AEO can mea-
sure as low as 0.02 Q, and with their
model M3U up to 10 MQ. HiPot tes-
ters HVX and HVX21 can measure
considerably higher resistances.

Reynolds continues, “Once Pass/
Fail criteria are programmed, we
then run the cables to be tested. I
absolutely LOVE the GUI with the
CableEye product line! Passes are
CLEARLY indicated on both test plat-
form and on the GUI. Moreover, the
CableEye product makes everyone
who uses it a ‘Star’. We catch our mis-
takes BEFORE they get to the final
test environment, which makes the
time ‘fabrication, build, test and ship
to customer’ much more efficient and
makes for even happier customers.”

Reynolds summarizes “CableEye
has made our testing much more
efficient, cables more thoroughly
assured to perform in the end envi-
ronment, and clearly tells us when
we need to address assembly errors.
I love this machine! Our Chief Tech-
nology Officer has mandated all fu-
ture cables be tested with CableEye,
and we will likely be purchasing an-
other unit soon to keep up with the
testing demand.”

About CableEye®

CableEye is a highly versatile, ex-
pandable and upgradable diagnostic
and Pass/Fail check Cable and Har-
ness Test System that’s PC-based. It’s
used for assembly, prototyping, pro-
duction, and QC of standard or cus-
tom wire cables and harnesses The
entire suite of products is powered
by the same easy-to-use operating
software and, with the help of its sig-
nature easy-to-interpret color-coded
graphics, instantly identifies not only
when there is a fault, but what type
of fault and where.

Contact CAMI Research at (978)
266 2655 or at camiresearch.com/
get-demo.html

)
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AppliteK
Crimping Applicators

TECHMNOLOGIES CORPORATION

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.

Madel 1700 Maodel 2000

Pneumatic feed mini-style .

applicators can - s
accommodate terminals |
with center to center ——

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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IPC to Help Grow Electrical Wire Processing Technology Expo,

Contracted to Manage Event Beginning in 2021

o help add new benefits,

attract more attendees, in-

crease exhibitor participa-

tion and cultivate a higher level of

training, education and engagement

seminars for guests and participants,

IPC has been selected to manage the

Electrical Wire Processing Technol-

ogy Expo (EWPTE) in Milwaukee for
the years 2021 to 2025.

EWPTE, held annually at the Wis-

consin Center, is one of the leading

shows for the electrical wire and

cable processing industries. The past
few years have drawn an expanded
roster of exhibitors and visitors and
the 2019 event saw close to 3,000
attendees from 40 states and 25
countries and nearly 200 exhibiting
companies. Major automotive manu-
facturers such as Ford, Fiat Chrysler,
and General Motors, plus notable
international companies including
Boeing, General Electric, Briggs &
Stratton, and Harley-Davidson sent
representatives to the two-day show

to see the latest trends, technologies,
and products shaping the future.

In addition to IPC providing logis-
tical and marketing support, includ-
ing exhibit and sponsorship sales,
event promotion, exhibitor and at-
tendee registration, hotel room con-
tracting and additional general event
administration, IPC will also develop
a technical conference component to
the event as well as host our summer
committee meetings, IPC Summer-
Com in conjunction with the event.

“IPC’s affiliation with the Wiring
Harness Manufacturer’s Association
(WHMA), the only trade association
exclusively representing the cable
and wire harness manufacturing in-
dustry, will help grow EWPTE as a
globally recognized tradeshow. IPC
and WHMA look forward to working
with Wisconsin Center staff and the
EWPTE Advisory Committee to pro-
duce a world-class event for the wire
processing industry,” said David Berg-
man, WHMA executive director and

IPC vice president of standards

Cipc

BETTER

Jason Zoubek
Absolute Quality Mfg., Inc.

manufacturers,

Wednesday webinars

Page

global electronics industry.

-
YWHMA
M~
Wi Harrean Manufscturers Ot
An Affiliate of IPC
_._,_,_.-—l-'-"-——'__

Why WHMA/IPC membership?

WHMA/IPC membership allows you to:

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

N

Harness the Power of TWO Industry Organizations
with ONE Membership

The deadline has been extended! Join before September 30 and
receive a free digital copy of IPC/WHMA-A-620D!

“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.”

The Wiring Hamess Manufacturer's Association (WHMA) is the only trade association
exclusively representing the cable and wire hamess manufacturing industry. IPC is the only
trade association that brings together all the players in the electronics industry: designers,
board manufacturers, assembly companies, suppliers, and original equipment

» 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, and much more
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

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 NAM

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.

Build relationships within the industry — take advantage of the combination of two leading
industry organizations that support programs to meet the needs of an estimated $2 trillion

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

For more information, contact Norm Sagon, WHMAJIPC sales representative.

and technology.

“IPC has a proven track re-
cord in tradeshow management.
IPC’s annual flagship event, IPC
APEX EXPO, is the largest event
in North America for electronics
manufacturing and draws attend-
ees and exhibitors from around
the world. We believe their ex-
pertise will help grow EWPTE as
a globally recognized tradeshow,”
said Marty Brooks, president and
CEO of Wisconsin Center District.

The next Electrical Wire Pro-
cessing Technology Expo will be
held May 12-13, 2021 at the Wis-
consin Center in downtown Mil-
waukee. For more information on
the Expo, contact Alicia Balonek,
IPC senior director, tradeshows
and events, at AliciaBalonek@ipc.
org.

About IPC

IPC (www.IPC.org) is a global
industry association based in
Bannockburn, Ill., dedicated to
the competitive excellence and
5,900
member-company sites which

financial success of its

represent all facets of the elec-
tronics industry, including design,
printed board manufacturing,
electronics assembly and test. As
a member-driven organization
and leading source for industry
standards, training, market re-
search and public policy advo-
cacy, IPC supports programs to
meet the needs of an estimated
$2 trillion global electronics in-
dustry. IPC maintains additional
offices Washington, D.C.; Atlanta,
Ga.;Miami, Fla.; Brussels, Belgium,;
Bangalore and New Delhi, India;
Bangkok, Thailand; and Qingdao,
Shanghai, Shenzhen, Chengdu,
Suzhou and Beijing, China.

About the Wisconsin Center

The Wisconsin Center District
(WCD) is a government body
created under Wisconsin State
Statute in 1994 to fund, build
and operate the Midwest Express
Center (now Wisconsin Center)
in downtown Milwaukee, and
continue operating the existing
venues now called the UW-Mil-
waukee Panther Arena and Miller
High Life Theatre.
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THE LARGEST

'@ SHOWGASE OF
u ADVANCED BATTERY
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IN NORTH AMERICA

The Battery Show Exhibition & Conference is a showcase of
advanced battery technology for electric & hybrid vehicles,
utility & renewable energy support, portable electronics,
medical technology, military and telecommunications.

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

() informamarkets TheBatteryShow.com
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SALES REPS

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

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

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

GLASSIFIEDS

SALES REPS WANTED

KM USA is seeking additional outside independent sales represen-
tation throughout the North American market. Join our team that
offers some of the best products with the lowest prices, great customer
service all backed by the longest warranties in the industry!

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

SALES REPS

Established manufacturer of lead/hook-up wire and
multi-conductor products including cords is seeking
both sales rep firms and sales people to further ex-
pand our growing business. Various territories are
available. If interested, please contact us via:

Wiring Harness News
PO Box 669 * Schererville, IN 46375
Classified ad #86434

Email: info@wiringharnessnews.com

SALES REPRESENTATIVE AVAILABLE
FOR WIRE HARNESS / CABLE ASSEMBLY

Well established “hands on” personable individual with a very strong industry
knowledge and proven experienced professional contract Sales/ Marketing Rep-
resentative for; Electrical Wire Harness, Electronic Cable Assembly along with
Value Added product applications. My objective is seeking a long term business
relationship with your organization that is presently challenged with future ad-
ditional sales growth in your company’s new business development efforts within
the various marketplaces.

Please submit your company’s interest of requirements, whereby we can mu-
tually explore and strategies these great business opportunities confidentially to:

Wiring Harness News ® PO Box 669
Schererville, IN 46375 ® Attn: Classified Ad #13263
Email: info@wiringharnessnews.com

/2

L L

MERGER & ACQUISITION SERVICES
Merger & Acquisition Advisory

Serving the Wire Harness Industry

=

FE

ol B

Loren M. Smith, CEO

Ims@blvcapital.com
www.bluevalleycapital.com
913-660-8039

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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GLASSIFIEDS

Trouble controlling your cable?

A new wire straightener
can help!

To find the best straightener
for your needs, visit:

J2Xsystems.com

4LADDING

BRAIDING
MACHINES

We Build, Buy & Sell
Harness Braiders

We also supply braider
bobbins wound with material.

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

¢ Harness, Overbraiding, &
Shielding

¢ Buss Wire
Visit www.gladdingbraid.com

(315) 653-7211

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

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

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

REPAIR-RECONDITION
G-TERMINATOR CONTROLS, AMP CLS CONTROL
BOARDS AND TOUCH SCREEN

Control Panel ssembly
Part number 354559-1

Control Box Assembly
Part numbers 318900-1 & 2

CLS Computer Board

Call 717-215-0518
Ghon9999@yahoo.com

AMP, AMP CLS, AND G TERMINATOR
ARE TRADEMARKS OF TE CONNECTIVITY

GF ELECTRONICS LLC
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DANIELS
MANUFACTURING
CORPORATION

No matter what you’re building, DMC has the tools to support you
every step of the way. For over 70 years, we have been the world
leader in tools for high reliability electrical systems.



http://www.dmctools.com
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REDUCED
TO THE MAX

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

GAMMA 450

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

komax

komaxgroup.com


http://www.komaxwire.com

