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Company Profile:
Northcomm Technologies

By Joe Tito
Wiring Harness News

e’'ve covered many in-
spirational boot strap
stories in previous
Profiles. The story of Mark Danon,
the owner of Northcomm Technolo-
gies, is very inspiring, but also some-
what unique. Many embarking on
their entrepreneurial venture have
come from positions of engineering
or technical sales who started their
business in their garage or basement.
Mark Danon was an NYPD police offi-
cer who started his business in a tiny
New York City apartment. But the be-
ginning of this story goes back much
further than that — back to Mark’s
college days in New York.

During summer breaks through-
out college and graduate school,

Mark worked for a couple of two-way
radio dealerships. Both carried equip-
ment manufactured by a major player
in the public safety communications
arena. “Doing that job through those
many summers, I saw a lot of interest-
ing opportunities where these dealer-
ships were making one-off products
to satisfy customer requirements,’
he recalled. “These were products
where it seemed as though someone
should be mass producing them.And
more often than not, they were cable
assemblies.”

Upon completion of his master’s
degree, Mark went to work for the
NYPD in a number of different ca-
pacities. He started as a uniformed
officer, then a sergeant, and eventu-
ally obtained a position at headquar-
ters. During this last assignment, he
worked on large citywide projects
standardizing process and proce-
dures across precincts. “My work
at the police department was really
about my interest in public service,

Reshoring Canada: New Organization
to Advocate for Canadian Supply Chain
Modernization and Resiliency

ecently, a group of for-

mer parliamentarians an-

ounced they are forming

a new organization called Reshoring

Canada. This non-partisan advocacy

organization is designed to promote

a modern, secure, and less risky sup-
ply chain.

“The pandemic has exposed risk
in our supply chains, a place where
we didn’t know to look. This will
make way to find solutions for our
people and our economy,” said Hon.
Tony Clement, former federal Indus-
try Minister and Co-Chair of this ini-
tiative.

“Canada cannot rely on friendly
neighbours or business savvy execu-
tives to make our supply chains work.
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The threat is real, and it’s coming
from unforeseen directions,” said San-
dra Pupatello, former Ontario Minis-
ter of Economic Development and
Trade and Co-Chair of this initiative.

“New risks in our supply chain
are national, coast to coast to coast,
issues,” says Brian Storseth, former Al-
berta parliamentarian and Co-Found-
er of this group. “This impacts every
sector from oil and gas, to mining, to
manufacturing, to food

Reshoring Canada will analyze
and offer solutions to key stakehold-
ers that can make changes to support
our industries and secure jobs. Its
first order of business will be to move

Continued on page 10

rediibiees

Mark Danon tuning and testing an RF filter called a duplexer, high-
lighting Northcomm’s servicing capabilities.

and I really enjoyed that job.”

Throughout his time at NYPD,
Mark continued to reflect on his days
at the radio dealerships as he began
to see problems with communication
equipment. His intimate knowledge
and interest surrounding two-way ra-
dio systems led him to create a solu-
tion in the form of a single product.
That product was a multi-conductor
cable assembly that would allow op-
erators of a very popular transmitter
to connect that transmitter to third-
party audio routing devices. “The
reason I targeted this specific trans-
mitter is because it was the most
popular public safety transmitter out
there, and integrating it through its
audio routing system is a key thing
that end users would want to do,” he
explained.

Mark came up with a design, stan-
dardized the cable, and began build-

ing it in his apartment using mostly
manual processes. He started selling
through word-of-mouth, leveraging
his dealer relationships and the many
contacts he made during his years in
the communications industry.

Through further iterations of the
product to accommodate different
configurations, the focused product
line was showing signs of becoming
an economically viable and a full-time
venture.As a bonus, Mark really liked
the work, so he took the leap.

Over time, Mark established some
strong relationships with a major
public safety communication OEM.
He was approached and asked if he
could make a very specialized micro-
phone device, for one of the largest
911 call centers in the United States.
“This microphone system would al-

Continued on page 23

Automated Electrical Testing

for Harnesses

By Ray Mumma
Cirris Systems

his is the first of a series of

articles about the basics of

automated electrical test-
ing. Think about the series as an-
swers to questions you were afraid to
ask. We’ll start with simple concepts
and mix in a few more complex top-
ics over time, so hopefully there will
be a little bit for everyone.As always,
the best place to start is at the begin-
ning.

What is automated (or automat-
ic) electrical testing and what are
its benefits? To answer these ques-
tions, we must first consider the
characteristics of the products with
which we are working. Electrical as-
semblies, whether simple cables or
more complex assemblies like wiring
harnesses, printed circuit boards or
wired cabinets, all include intercon-
nections. For the purpose of this

discussion, these interconnections
are most often made using insulated
wire or copper traces on printed
circuit boards and they provide the
paths used for routing electrical sig-
nals. These interconnections are re-
ferred to as circuits or electrical net-
works (nets). Nets may have two or
more terminations, usually made in
connectors, lugs, stripped wire ends,
terminal strips etc.

The quality of connections can be
quantified by their electrical resis-
tance measured in Ohms (indicated
by the Q symbol). Connections with
too high a resistance are most often
the result of manufacturing defects.
Assembly drawings or associated
specifications typically define what
constitutes “too high” by specifying
the maximum allowable resistance
of a “good” connection. Occasion-
ally, drawings will neglect to include
this information and we’ll discuss in

Continued on page 19
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HEAVY CABLE PROCESSING ENTERS
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Seamless Copper Starter Lugs

The Seamless Copper Starter Lug is the latest addition to
the Correct Connect line of products. This unique design
utilizes new C? technology that combines pure copper
construction with a seamless pad to provide the
ultimate performance in strength, conductivity
and corrosion resistance. The innovative design
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Barrel for Easy
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ETP Copper

+ UL Listed / CSA Certified
« Tin Plated or Un-Plated

« Available with Sight Hole
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« Improved Conductivity

« Better Corrosion Resistance
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products to enable a correct connection every time.
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From the Editor

Shaping Content at Wiring Harness News

The pandemic has certainly shaped and accelerated trends in many
aspects of our private and professional lives. It has, no doubt, had a
profound affect on your business. As demands shift, and product mixes
change, we want to make sure we are fine-tuning our content to meet
your developing objectives.

It's obvious you folks are no longer just slapping terminals on pro-
cessed wires. Those days were over years ago. Some trends we hear
about with harness manufacturers involve, sensor technology and
integration, RF & microwave components/processing, box builds, HV

cables, and automation (definitely automation). We have tried to é‘:ﬁ Tito

increase coverage in these areas. ttor
Joe@wiringharnessnews.com
407-739-9811

We need your input however, to make sure we are cover-
ing the reader’s needs adequately. Please take a moment to think
about the subjects you would like us to cover. Then drop me a line
directly by phone or email. You can also email these suggestions to
info@wiringharnessnews.com.

We would like you to think of Wiring Harness News as your research
arm. This is your publication, and we would love to hear from you!

Kindest Regards,

GENIUS MINDS. [ SNt

Ultrasonics
The ultrasonic experts from
Herrmann Ultrasonics. 5 BONDING — MORE THAN MATERIALS

The new benchmark in ultrasonic
metal welding: HiS VARIO W —
for wire and terminal application.

Discover the world of Herrmann
The Battery Show 2021
09/14/21 - 09/16/21 Novi, Ml

PERFECT
PRODUCT

www.herrmannultrasonics.com



mailto:info@wiringharnessnews.com
mailto:joe@wiringharnessnews.com
http://www.herrmannultrasonics.com
https://www.herrmannultrasonics.com

INDUSTRIAL INFO-TAINMENT Wiring Harness News SEPTEMBER/OCTOBER 2021 5

Schaefer Technologies LLC
751 N, Raddant Road

[ I ]
n sc HAF E R Batavia, IL 40510, USA

Phone: +1 6304069377
Fax: +1 630 4056938

E-Mail. batavia@schaefer.biz
Web;  www.schaeferbiz

SCRLAFTR SEAL CHIMP
2503
a 9
— —y

SEAL-CRIMP MACHINE SSC3
SEALING OF THREE-CORE CABLES

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

« Powerful touch interface for intuitive operating

» Integrated vacuum cleaner
« Optional quality equipment

» Useable with all common seal types
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—

Samec Macchine s.r.L
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360714 Santorso (V1) - Italy

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

E-Mail: service@samecmacchineit Automatic processing of cables with large Processing of wires with cross sections of
Web: wwwsamecmacchine.t diameters with batch collection options 0.20 - & mm* for individual applications
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M& A101: Lessons learned from decades of deals
Billhoards and ... Wire Harnesses?

&S ASTRO TOOL CORP.

CONNECTOR ASSEMBLY TOOLING

Electrical Connector Tooling
FOR MILITARY, AEROSPACE, MEDICAL AND TELECOMMUNICATION INDUSTRIES.

ASTRO TOR0E CORP.

Need proven connector assembly and service tooling quickly & reliably?

Contact Astro Tool Corp.

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

Items in stock ship right away!

Lead times are short and reliable!

www.astrotool.com
503-642-9853

Astro Tool Corporation
sales@astrotool.com
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By Loren Smith

y would messages on
billboards that have
nothing at all to do

with our industry make me think of
wire harness companies?

‘When my wife and I recently went
on an extended car trip, we encoun-
tered billboard after billboard display-
ing nearly identical messages spelled
out in giant letters: “Guaranteed offer.
I'll by your house.”Although these en-
treaties had no relationship to our in-
dustry, they did spark recognition of
some truths about the selling process
that very much relate to our industry.

This
spread appeals to homeowners to

phenomenon--the wide-
respond to a ready buyer--is a clear
illustration of the efficiency of the
marketplace. In other words, the
spread between what homebuyer A
willingly puts on the table, and the
valuation result that will be achieved
through a competitive process also
involving homebuyers B, C, D and
E explains the proliferation of bill-
boards my wife and I saw on our trip.

The individuals or corporate enti-
ties who pay for these billboards op-
erate on a fairly simple business mod-
el:They calculate the assumed market

Loren Smith CEO
Blue Valley Capital

price for a house, and then offer X
percent less than that--on an attrac-
tive, immediate cash basis--yielding
a group of homeowners who will
jump at the immediate offer.

This is not a new business model,
but the current hot housing market
has increased the spread between a
single buyer valuation and a valuation
based on a competitive process. This
substantial spread is sufficient to jus-
tify investing in multiple billboards
on the interstate.

Continued on page 8

BEST AFTER-THE-SALE SUPPORT

* 2 WEEK LEAD TIME
ON STANDARD
CRIMP TOOLING

* 2-3DAYTURNAROUND
FOR RUSH ORDERS

on Standard Crimp Tooling
with no expediting fees

MECAL BY STARN

20524 BLOO
MEADVILLE, P

Contacts:

"@:'Respanse time: 24 [n-. OR LESS

&>

- Nick Nahay | 814.724.1057 x 123 | nnahay@starn.com | mecalbystarn.com
P Gavin Wasko | 814.724.1057 x 203 | gavinw@starn.com | mecalbystarn.com

Visit our updated website:
mecalbystarn.com

OEM APFROVED APPLICATOR
PROVIDER FOR

Samiles

TERMINALS.

Follow
us on
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CIRRIS

‘ Complete Testing
Solutions

From the Harness Shop
to Final Assembly

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

Our Features and Services Include:

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

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

SCHLEUNIGER TESTING ALLIANCE

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

Manual Testers

Simple One Stroke Operati
Economical Solution
Up to 220 Ibf

Gall 800-373-9989 or Visit imada.com

IMADA®, Inc.

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

imada.com

1S0 9001 Registered ISO/IEC 17025 Accredited

CableEye”

R&D - Prototyping - Production Batch Testing - High Mix Low Volume (HMLV) - Low Mix High Volume (LMHYV)

Tester and Test Management

« Set up measurement, reporting, networking, log-in conditions.
- Control test workflow with in-built Macros or JavaScript scripts.
« Control external devices with unlimited relay outputs.

» Manage integration with APl and LabView interface.

- Create embedded pop-up Operator Work Instructions.

« Design First-Article cables and modify others.

« Set up electrical- or light-guided assembly.

- Link software to custom test fixtures.

» Block unauthorized changes to stored data and scripts.

- Import/Export cable wiring lists and test results.

Cable Design, Test, Diagnostics
Script Design, Debug
Fixture Mapping
Connector Design

Guided Assembly 4

Equipment Integration

Billhoards and ... Wire Harnesses?

Continued from page 6

Once new owners complete a pur-
chase transaction, they put the house
on the market and take whatever time
is needed to realize the true valuation
and a significant profit. I can think of
no clearer illustration of the value of
a competitive process. If a competi-
tive process did not regularly yield a
higher price than a single offer, my
wife and I would not have seen all
those billboards on the interstate.

This reality has repeatedly been
my experience in the wire harness
industry. Many owners who come to
me already have a single buyer offer
in hand, but they want to verify that

the offer is one they should accept.In
virtually every instance, they should
not.

With harness companies typically
selling for four to seven times EBIT-
DA, we are consistently able to bring
prices millions of dollars above those
single buyer offers to the table. The
additional dollars are a result of acti-
vating the competitive process and
of creating a CIM (confidential infor-
mation memorandum), which can
highlight many positive attributes of
the company that otherwise may re-
main hidden.

Loren Smith can be reached

at Ims@blvcapital.com or wwuw.
bluevalleycapital.com.

MEXICO ASSEMBLY

wWirRETECH

TRENDS, TECHNOLOGY
& INNOVATION IN ONE
PLACE!

_..._ CONFERENCES

CONTACT US TO MAKE YOUR RESERVATION!

(915) 216-3331
= info@wiretechmi.com
www.wiretechmx.com
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All-in-One Test and Cable Management

Maximum Flexibility for the Widest Range of Test Needs

Testing

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

- Activate automation scripts with barcode readers.

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

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

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

» Run automatic Data Logging and Batch Recording.

& Resume
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Production Mode Batch Testing

Tester Management « Troubleshooting - Testing « PASS/FAIL Checks

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

CableEye and the CableEye Logo are Registered Trademarks of CAMI Research Inc.

Systems !.“
Available! %

Demo (5030
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BE<.CableEye®

CAMI Research Inc.

+1978-266-2655 | sales@camiresearch.com
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v KOMAX
¥ CONNECT

Do you want to improve the
productivity and quality of your
wire processing? Then you will need
comprehensive, precise information —
ideally, the production data of your
machines. This is exactly what Komax
Connect processes in the Komax Cloud.
You receive all the information you need to
optimize the productivity of every single machine
in real time.

A ]

L
P
72  komax

T
Visit our website komaxgroup.com
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from anecdotal evidence of
risk to hard data. With the help
of key industry associations
like the Canadian Manufactur-

at\aﬂe you Cuye

RBShO"“g canada Continued from page 1

ers & Exporters, Automotive
Parts Manufacturers’ Associa-
tion and Ontario Mining Asso-
ciation, Reshoring Canada will

% o

Your Metri-Pack connector  Our ES10 CAP

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

For harsh environments and engine
compartment conditions ¢ IMDS certified

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

be reaching out to businesses
across the country to solidify
the kind of data required to
make substantial recommenda-
tions to government and other
key stakeholders.

Businesses and interested
stakeholders are encouraged
to visit our website and sign up
to participate.

Taking Back Supply Chain
Security

When Harry Moser began
the Reshoring Initiative in the
U.S., there was a belief that a
rising tide raises all boats. Re-
shoring Canada also hopes to
positively affect current trade
deals and the CUSMA partner-
ships. Dennis Darby,

Assured Splice Quality for
Assured System Performance

When engineered systems rely on the performance of every
input and output, every wire and splice counts. That is why,
from automatic self-calibration to real-time indication of
splice quality, the Branson™ GMX-W1 Ultrasonic Wire Splicer
assures repeatability in your assembly operations. Touchscreen
programming, multiple welding modes, and anti-side-
splicing design support error-free production, while real-time
monitoring, data collection, and statistical analysis prove
splice quality and assure traceability.

Learn more at: Emerson.com/Branson

The Emerson logo is a trademark and a service mark of Emerson Electric Co. © 2021 Emerson Electric Co.

CONSIDER IT SOLVED

EMERSON

president/CEO of Ca-
nadian Manufacturers
& Exporters (CME),
has stated, “Canada,
Mexico, and the United
States don’t trade with
each other anymore
- we build things to-
gether,” and this is what
Reshoring Canada aims
to help with.
Reshoring Canada
plans to aid key stake-
holders who can make
changes that support
Canadian industries
Its
first order of business

and secure jobs.

is moving from anec-
dotal evidence of risk
to hard data.

The  organization
recently launched its
first countrywide sur-
vey to identify supply
chain challenges faced
by industry partners
in several sectors of
the Canadian economy.
Several Canadian in-
dustry associations are
assisting by surveying
their members, which
will lead to more tar-
geted
data.

With the help of
these key industry as-
Reshoring
Canada will be able
to solidify the kind of
data required to make
substantial recommen-
dations to the govern-

and concrete

sociations,

ment and other key
stakeholders.

Companies that are
interested in participat-
ing in the survey can
visit reshoringcanada.
ca/supplychainsurvey.
For further informa-
tion, contact:

Hon.Tony Clement -
613-762-3429 | Sandra
Pupatello - 416-571-
4335

Website: Reshoring-
Canada.ca
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Wire Crimp
Pull Testing

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

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

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

MIAIRIK]-]1]O}

www.mark-10.com = 888-MARK-TEN
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Plan on Building Harnesses for
Aerospace & Defense”?

" S— e

There’s a reason every branch of the
US Military and every one of their
Tier 1 suppliers use DIT-MCO wiring
analyzers. From cables, harnesses

- Vit ¢
BREE B L

=

1

: '___________.r»—— ‘ e . and relay racks, to panels, black
: boxes and LRUs, DIT-MCO has been

the #1 tester of choice for over 60
years. You might use other wiring
analyzers for commercial customers,
but you’ll want DIT-MCO for your
defense customers.

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

produce quality wiring products

more efficiently with us as your
complete partner.

Complete Aircraft Wiring Test Custom Adapter Cables and Test Programming
Call or e-mail DIT-MCO today = DIT-MCO
to discuss your next wiring test ==7 International

application with one of our www.ditmco.com
experienced test experts. 800-821-3487 * 816-444-9700
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Leading to Win

Best practices

learned from a 40-year career

By Paul Hogendoorn

“non-employment”, which is

a new and interesting condi-
tion for me. I've been writing this
column for 16 years now, typically
writing about the business stresses
and challenges that kept me awake
most Sunday evenings, along with
the opportunities and ideas that kept
me going back to work on Monday
mornings anyway. Building a business
or running a plant is not easy; there
is a relentless pressure to deliver
something ‘tangible’ every day, week,
month, and year.

Many others in the organization
have different degrees of separation
in their lives. the longer term, big
picture objectives can be deferred
to others, and shorter-term objec-
tives can be delegated. There is an
“off switch” they can apply, and even
though many opt to leave it on most
of the time, that option is still theirs’.
But, if you are the leader, there really
is no “off switch”, unless you have the
company running very smoothly like
a flywheel spinning on its own mo-
mentum. But in that case, you likely
have effectively delegated the leader-
ship to another person, and that per-

I’m a half-dozen weeks into

Paul Hogendoorn

son relates to what I'm saying here.
I've been asked to continue writ-
ing this column for a while longer,
and its something I'm glad to do.
I've had the privilege of visiting hun-
dreds of manufacturing plants all
over the world, spending time on
the floor, working with people and
on machines (I loved that part), plan-
ning, executing, failing and succeed-
ing, and always growing. It would
be tempting to add “improving”, or
“continually improving”, but I'll be

Continued on page 15
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Schunk Sonosystems
SPHOSYSHEInS-. North America
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Leading to Win: Best practices learned from a 40-year career

Continued from page 13

frank - that wasn’t always the case.
In the next few columns, I'll share
some of the best learnings from both
the good and bad experiences, and
key lessons other leaders taught me
along the way.

Tip #1: “Don’t make a big pro-

duction out of it”. If you want to
be innovative, or try something really
different, do it quietly and on a small
scale — “Under the radar” in other
words. Most people resist and even
oppose change. (I'll deal with this
more in a book I'm writing). They
may clamour for change, but they re-
ally just want to be heard and consid-
ered. When it comes right down to
changes actually being
discussed openly, re-
sistance builds on the
floor (fueled by natu-
ral skepticism), and
through the ranks of
management  (fueled
in part by career defen-
siveness).In both cases,
change disrupts their
sense of security. The
best way to avoid the
near certain resistance
and opposition to your
idea is to prove it first
in a small, non-threat-
ening way. If it works,
you have tangible evi-
dence — ‘certainty’
to combat doubt. It’s
still early enough to
let others buy into the
idea and adopt and
embrace it and be part
of it as it gets planned
for larger rollout. If the
small project fails, its
not an ‘epic fail’ that
gets in the way of fu-
ture ideas and initia-
tives you might bring
forward.  Remember,
manufacturing is large-
ly filled with ‘tangible
and tactile’ people.
They like to see, feel
and experience. They
are not as likely to buy
into things that are still
abstract, or feel like
marketing, sales or slo-
gans. Do it small and
succeed or fail under
radar. If the small proj-
ect works, consider
that the official starting
point. Achieve “undeni-
ability” first and then
it can’t be resisted or
opposed by people on
the floor or in the man-
agement ranks.

Tip #2: “You and
your people are the
smartest people in
the room”. Over the
years, I developed a
healthy skepticism
towards consultants,
government sponsored
funding programs,
and people being po-
sitioned as specialists
and ‘experts’ in their
field. There is an army
of people lined up to

tell you or your people how to do
your or, their job better. They have a
vocabulary that only they understand,
and they use it to quickly tilt the con-
versation to where they become the
smart ones to prove you and your
people need them to really improve
your operation. The truth is, you and
your people are the smart ones; you
are the people that built the business,
run it successfully, and have figured
out how to get things done, day in
and day out.They need to be learning
from you before they can offer you
any insight of any value at all.

There are good ones, and there is
a place for them. But always remem-
ber your people know your com-
pany, plant and product, far better
than they ever will. The best they can

do, in my opinion, is bring in a good
project process, help you be account-
able to the goals you set, and ‘coach’
you and your people to be the best
they can be. Your business will only
ever be as good as your people can
make. A good coach will make your
people better, and your people will
make your company better. The con-
sultant, or government funding pro-
grams, or ‘experts’ can’t. Only you
and your people can. ‘Training’ is one
thing, ‘teaching’ is another. What you
and your people would likely bene-
fit most from is ‘coaching’. You train
people to follow a process, perhaps
a refined process, but its a process
none-the-less. Teaching is important,
but with the Olympics freshly in
mind, every successful athlete needs

quality coaching to achieve their
goal. It’s the coach that gets the most
out of the athlete’s potential, making
sure the hours, dollars and energy in-
vested in training, pays off.

Those are my first two big tips as
I share the best things I've learned
working with hundreds of success-
ful manufacturers and their amazing,
often unheralded people. Feel free
to send me a note at Hogendoorn.
paul@gmail com if there’s a specif-
ic topic or question you’d like me to
address in a following column. Manu-
facturing created and continues to
sustain our socioeconomic well be-
ing.We are in it together!

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

Maintenance free YES

Proven industrial grade system YES

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

Made in USA YES

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

© 2021 Tri-Star Technologies

M-100L FG-TT

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

ETCO Manufactures Pancon Terminals

ETCO.COM

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

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

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

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

$.ETCO
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NEWS PLUGS

TSR Capital Acquires
Thermosleeve USA, a Leading
Supplier of Heat Shrinkable
Products

Thermosleeve will remain in current
CA location and founder David Levy
will stay active in the company.

US Distribution LLC, a TRS Capital
company, is acquiring Thermosleeve
USA. Thermosleeve is the leading sup-
plier of heat shrinkable products in
the United States. Located in Cerritos,
California, the company will remain in
that location. Thermosleeve founder
David Levy will continue to be active in
the company, overseeing the transition
and helping with future growth. Cur-
rent Sales Manager Johnson Yan also
continues in his position, along with
Stephanie Malloy who helps oversee
customer support and order schedul-
ing from the factory. Day-to-day opera-
tions, sales, and marketing will be over-
seen by Tim Bagley.

“| bring my thirty-plus years of ex-
perience in sales within the fastener,
industrial,  electrical,
automotive, and retail
markets to the team,
and look forward
to helping grow the
Thermosleeve  brand
throughout all of North
America,” said Tim
Bagley, Thermosleeve
Director of Business
Development.

“With this acquisi-
tion, we continue our
commitment to Ameri-
can business,” said
TRS Capital Founder
and CEO Robert Sires.
“We are proud to add
Thermosleeve to our
active portfolio, which
includes other U.S.-
based companies
such as US Meltblown
(which makes the criti-
cal filter medium for
medical grade PPE)
and Movita Organics
(which makes organic
women’s vitamins).
We have always felt
strongly that it is vital to
keep jobs at home to
strengthen our coun-
try’s economy, and this
is even more important
in  today’s environ-
ment.”

TRS Capital, an early
stage investment com-
pany dedicated to
investing in American
success, provides not
only funding but also
consulting services
to help companies
thrive. The TRS Capital
team has more than
200 years of combined

Heavy Duty Slide
Quick Change Tool Pack

experience in business investing and
consulting.

For more information, visit www.
trscapital.com.

Thermosleeve USA is the leading
supplier of heat shrinkable products
with more than 20 years’ experience
in the industry. Thermosleeve USA of-
fers very comprehensive range of heat
shrinkable tubing in various colors and
shrink ratios. Thermosleeve USA prod-
ucts are widely used in the aerospace,
automotive, communications, con-
structions, electrical, electronic, ener-
gy, military, oil and gas, and utility mar-
kets in Europe, North America, South
America, Australia, and Southeast Asia.
Being a key supplier to industry, it is

i i

Mini
Left to Right

Mini (2 Post) Air
Left to Right

Thermosleeve’s mission to deliver safe,
reliable, and innovative new products
that combine optimal value with high
quality. Every product is backed with
exceptional customer service.

For more information, visit www.
thermosleeve-usa.com.

New! Auto-Loading Wire Prep Tool

Altech  Corporation  introduces
Crimpit F Multi, a hand-held tool that
automatically loads and crimps insulat-
ed ferrule. The tool’s

The Crimpit F Multi also features
a self-adjusting wire stripper with a
length stop and built-in wire cutter.
This tool crimps ferrules from 20 to
14 AWG and cuts wire sizes up to 14
AWG. It weighs less than 10 oz and
can be ordered with ferrule belt strips
that hold 50 ferrules per strip. These
strips are color coded by gauge.

For more information visit https://
www.altechcorp.com/ferrules.

handle stores a belt
strip of ferrule piec-
es and automatically
advances them.

i e
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KINGSLEY KIP-20

HOT STAMP WIRE PRINTER  call or E-mail for a quote!

Prints in-line with most major
wire processors and a wide
range of wire size.

Kingsley Ribbon
Specialy formulated
to print on a variety

of substrates

866-421-9898

kingsley@diagraphmsp.com

Med. Duty Air

End Feed
Quick Change Tool Pack

1 Applicator Base, Many Terminals

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

Vo Quick Change Tool Packs

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

Med. Duty Slide
Quick Change Tool Pack

ODYSSEY CRIMPING PRESSES

2.2 Ton

8 Ton

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

See More @ WWW.ODYSSEYTOOL.COM

Phone:(586)-468-6696

Fax:(586)-468-8422
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Automated Electrical Testing

for Harnesses

Continued from page 1

a future article how to calculate this
pass/fail threshold. For those who
like to read ahead, the IPC/WHMA
A-620 specification provides a reli-
able source of information on the
topic.

Another critical characteristic of
wired assemblies is electrical isola-
tion. It’s well understood that the
quality of connections within a cir-
cuit is critical, but the electrical iso-
lation of circuits is of equal impor-
tance. The quality of the isolation can
also be evaluated by a resistance mea-

surement, but instead of expecting a
very low resistance as in the case of a
connection, a very high resistance is
expected between nets and between
any positions in the assembly that
should have no connections, such as
empty, unused positions in connec-
tors.

Although it’s an incomplete de-
scription, some may refer to this type
of quality assessment as “opens and
shorts” testing. The description is in-
complete because the resistance of

Continued on page 20
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Figure 1. Example Connector Schematic
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a connection may be higher than al-
lowed without being an open, which
is defined as no connection. Opens
testing may also be described as a
continuity check and shorts testing
referred to as isolation or insulation
resistance testing. Regardless of the

terminology used, it may help to
think of a continuity test as a “pass
if under” test, meaning that a “good”
condition exists if the resistance mea-
sures less than or equal to the pass/
fail threshold, while an isolation test
is a “pass if over” test, meaning that

& PACE

% WIRE & CABLE INC.

PHOME 1800-395-0200

PLENUM CABLE

[UL) CIUL) CL2P CLAP CMP

PRODUCT HIGHLIGHTS

T

MO for most plenum cable designs are

a “good” condition exists if the mea-
sured resistance is greater than or
equal to the pass/fail threshold.

With that wunderstanding,
examine what would be involved

let’s

in manually testing a very simple,
sample product using a multimeter
to perform the resistance measure-
ments. Our example is a one-to-one
cable with seven conductors termi-
nated in two connectors and a shield
connected to both conductor shells
(Figure 1, page 19).

To perform continuity testing of
the assembly it would be necessary
to measure the resistance between
the terminations and compare the
measurements to the pass/fail thresh-
old for a total of eight tests.

required number of continuity tests
could be calculated by using the
formula (NTerminations — NNets) Where
NTerminations is the total number of ter-
minations in all nets and NNess is the
number of nets, or 16-8 = 8 in the
sample cable.

Performing isolation testing on the
assembly is more complicated as it re-
quires the resistance of EACH net to
ALL other nets be measured and com-
pared to the pass/fail threshold. We
can calculate the number of required
manual isolation measurements using
the equation (n (n-1) /2) where n is
the number of nets. In our example,
this would be 8 x (8-1)/2 = 28. The
required number of measurements
can be visualized in Table 1. As a net

FAX: 1718-358-2522 EMAIL SALESGAEROIPACEWIRE COM

1.D00FT Shorter runs equal less waste J1-A to P1-A must be measured to each other net
{LIL} e{UL) tested and approved J1-B to P1-B only once, working across the table
2 }’I::::::f (UL NL. FTeand NERA 262 J1-C to P1-C it can be seen that a total of 28 mea-
J1-D to P1-D surements are needed to test each
3 EU RoHS and Reach Compliant J1-E to P1-E net against all others.
J1-F to P1-F We can see in the chart below that
Broad range of temperature ratings .
4 i J1-G to P1-G as the number of nets increases the
(200C / 150C / 75C / 60C)
J1-Shell to P1-Shell number of isolation tests required
quickly grows beyond practical
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Table 1. Required number of isolation measurements.
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Manual Isolation Measurements
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Figure 2. Isolation tests required.

shown in Figure 2 is that when man-
ual testing is used, isolation testing is
often skipped altogether.

This is the point at which the
basic benefits of automated testing
become obvious. Although it’s a dra-
matic oversimplification, it may help
to think of an automated tester as a
multimeter with many leads, instead
of only two. This is accomplished by
switching the measurement capabili-
ty of the tester through a relay matrix
controlled by software.

To take advantage of the tester’s
capabilities, it’s necessary to con-
nect the tester to the product. This
requires some type of test fixture. A
simple example would be test cables
with connectors on one end that
mate with the tester and connectors
on the opposite end that mate with
the product.This is an investment not
required with manual testing. How-

* %% FOR SALE **x*

2 - ALPHAJET Model C, E Inkjet Prnters

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

1 - CARPENTER Model 78A Wire Stripper, NEW

1 - CIRRIS Harness Grid Board System
1 - DANIELS WA?27F Hand Crimpers

1 - JST Press, Model AP-K2N

Model SATC-20, 2007

1 - KOMAX DPS272 Coiler

8 - MAJOR 5001 Bench Top Strippers

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

1 - ONDAL Linear TaperS, 2016

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

1 - SCHLEUNIGER CP1250 CoilerPan
1 - SCHLEUNIGER CenterStrip CSU

1 - SCHLEUNIGER PF1000 Prefeed

N
(/

Brokers

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

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

1 - KODERA C551 Cut/Strip/Crimp Machine

1 - KODERA C373 Cut & Strip Machine

1 - KOMAX BT752 Bench Top Crimper, 2014

1 - KOMAX Gamma 333LCD Crimping Machine

1 - KOMAX Gamma 263 Crimp to Crimp Machine, 2014

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

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

1 - MARKEM-IMAJE 9020 Ink Jet Printer
4 - MOLEX TM3000 (63801 7200), TM2000 Crimp Presses
1 - MORGAN G-100T Molding Press, 1979

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

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

3 - SCHLEUNIGER CC2000 CableCoilers

1 - SCHLEUNIGER CP1500 Heavy Duty Coiler

1 - SCHLEUNIGER ES9300 EcoStrip, 2014

1 - SCHLEUNIGER FO7045 Fiber Optic Stripper

1 - SCHLEUNIGER JS8300 JacketStripper

1 - SCHLEUNIGER MP257 Semi-Automatic CoaxStripper

17 - SCHLEUNIGER US2015 Wire Strippers

1 - TANTEC ‘CableTEC’ Corona Treatment System

1 - TAYMER LR300 Length Rite Measuring Machine

1 - TE High Voltage Hydraulic Crimping Machine, P/N 528008-4, 2014
2 - TRUEBLOOD Injection Molding Machines, A-25-4, A-50-4

27 - AMP/TYCO, MECAL, MOLEX Applicators

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

ever, with the product connected to
the tester, the tester can automati-
cally switch the relays to rapidly per-
form each continuity measurement,
compare the measured value to the
threshold and determine a pass/fail
condition.

When performing isolation test-
ing, the tester has a distinct advantage
over manual testing. As a benefit of its
architecture, instead of performing
measurements from each net to all
other nets one pair of nets at a time,
the tester can measure from one net
to all other nets in one measurement.
It does this by applying a voltage to
one net while holding all other nets
at ground, measuring the current and
using Ohm’s law to convert the mea-
surement to resistance. (Note that
the exact method used by different

Continued on page 22
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Heavy-Duty

Battery Cable
Lugs from Molex

s

WAYTEK

Wi ith seamless connection performance
in mind, Molex battery cable lugs are ideal
for use in harsh environments.

Designed for commercial vehicle and
industrial applications, these lugs are
constructed with a heavy wall for
maximum amperage and conductivity.

* Heavy-duty 600V+ applications

* 100% conductive

* Available in bare or tin-plated copper

* Flared barrel design for easy wire entry

MADE IN THE USA

In Stock and
Ready to Ship!

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

" WAYTEK

50 YEARS _ Since 1970

Automated Electrical Testing

for Harnesses

Continued from page 21

equipment will vary, but it’s helpful
to simply conceptualize the voltage
being applied to one net while all
others are held at ground.) Only if
a failure condition is detected, is it
necessary to measure the resistance
between nets in individual pairs to
identify the net to which the failure
occurred. The result is that a typical,
thorough test of the assembly, includ-
ing continuity and isolation testing,
can be accomplished in a matter of
seconds without the possibility of hu-
man error.

While our sample product was a
very simple assembly, it’s still read-
ily apparent that automated testing
provides a more reliable result, es-
pecially considering the differences
between manual and automatic iso-
lation testing. On the financial side,
it’s important to recognize that while
automated testing requires an invest-
ment in equipment, test fixtures, and
programming, a fair comparison with
the cost of manual testing cannot be
made without including the labor
for isolation testing. It must also be
noted that the per unit cost for au-

tomated testing declines with higher
quantities, repeat runs and product
complexity while the per unit labor
cost for manual testing may decrease
slightly with higher quantities based
on the learning curve, but it will re-
main relatively constant. Manual
testing higher quantities also leads
to worker fatigue and inattention,
which increases the probability of
errors. Finally, regarding product
complexity, automated electrical tes-
ters typically can perform more than
simple continuity and isolation test-
ing and often provide the capability
to test components such as resistors,
diodes, capacitors and depending on
the equipment, some add the capabil-
ity to perform high voltage dielectric
withstand and insulation resistance
testing, all of which expand the ad-
vantage of automated testers.

Next session we will discuss how
automated testers perform measure-
ments.

About Cirris

Cirris has been providing electri-
cal test solutions for cables, harnesses
and complex electrical assemblies
since 1984.

copper wire and

¢ Building Wire 600V

e Fixture Wire 600V

e Machine Tool Wire 600V

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

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

e Pet Wire

e Thermoset Insulated Wire

e Communication Cable

® Plenum Cables

prices. Our

in Lake Zurich, IL

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

Visit our website
www.industwire.com

66 N Buesching Road e

Industrial Wire and Cable Corp.

Premier manufacturer of high quality

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

e Qur products meet or exceed RoHS requirements

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
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

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

Industrial Wire and Cable Cor

cable products
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Lake Zurich, IL 60047
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Continued from page 1

Mark was happy improving lives as a police officer, but he is even
happier that he is producing products that touch many more lives.

low 911 dispatchers to speak directly
with the police, fire and EMS people,”
he described. “I knew exactly what
they wanted as far as form, fit, func-
tion and durability, because I knew
the culture”

Within a month, he handed a pro-
totype to the OEM who showed it
to the customer. It was no surprise
to Mark that they loved it, and soon
orders were pouring in.“Every single
911 call that goes through this ma-
jor public safety radio system, goes
through a microphone and preampli-
fier made by Northcomm Technolo-
gies”

The ball was rolling, and Mark was
contacted by different project man-
agers and field people at the OEM to
see if he could produce more prod-
ucts to solve other problems. “At this
time, we were focusing mostly on
multi conductor wire harness prod-
ucts, and I thought that we needed
to find a way to decrease the human
touch, and increase our ability to
have higher throughput with fewer
errors,” he explained. “I know every-
body says this, but for me it really is
about impeccable quality, and 100%
perfection is what I'm after every
time. The people that are using this
stuff are doing a job that I used to do,
and I take that very personally”

In pursuit of this goal, Mark began
researching automation products that
would increase his throughput while
satisfying his obsession with quality.
One supplier in particular emerged
favorably in Mark’s eyes.“I know this
is going to sound like a sales pitch for
Schleuniger, but it’s really not. I found
out about them and this entire world
of professional cable harness manu-
facturing equipment.” The Schleuni-
ger salesperson paid him a visit, and
Northcomm started with one ma-
chine, a UniStrip 2300. “Eight or ten
Machines later, and I can produce
one of these assemblies in about
1/10 of the time that I used to with
microscopically inspectable perfec-
tion, and the product just continues
to improve.”

Also around this time, it became
painfully obvious to Mark that his
New York City dwelling was not go-
ing to sustain the growth of his fledg-
ling business. “From a facility stand-
point we needed to leave New York
City, but it was mostly for personal
reasons. I mean, I thought it was cool
to leave New York before Covid —
the economics just made sense.”

With family in Texas, Mark had
become familiar with the Dallas-

Continued on page 25
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signaling, wire-to-board applications.

Get the flexibility and speed you need to get

those tough jobs done right — every time.

Visit tti.com or call
1.800.CALL.TTI to learn more.

3M is a registered trademark of 3M Company.
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Continued from page 23

Northcomm tries to avoid manual assembly processes, but some
products require careful hand soldering.

Fort Worth area. There were plenty
of houses available that would give
him the extra space he needed to
grow the business. “I didn’t want to
invest in buying a building just then.
I wanted to invest in machinery be-
cause it was the machinery that was
allowing us to be hyper competitive.”
Mark found a home in the DFW area
that had an extra outbuilding space
to accommodate their needs. They
fitted those areas with workstations
for the various processes and testing
procedures.

Mark has always sought to move
Northcomm in new directions, seek-
ing the next best move in technology
to develop the product line. He saw
the need to push the company in the
direction of RE “I knew we needed
to be doing something with 50-ohm

coaxial cable, and we couldn’t do
that until we bought the machine to
touch that kind of wire,” he explained.

Somewhat serendipitously, Mark
was then approached by another
project manager at the OEM to solve
a problem they were having build-
ing the transmitters for a large met-
ropolitan rail system. The transmit-
ters were going into very specialized
cabinets, and the OEM couldn’t use
their normal coaxial cable because it
wouldn’t fit.“They needed somebody
to manufacture the coaxial cable
sets to connect those transmitters to
what are called combiners.And those
combiners connect those transmit-
ters to the antennas which represent
the spinal cord of the entire system,”
Mark detailed. “If those cables aren’t

Continued on page 27

Expansion Module - part of Northcomm’s growing line of compo-

nents.

ISO 9001:2000 Certified
Facilities in lllinois & Arizona
Huge Inventory of Conductor
Customized Print & Packaging
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Drum Pack

Small Min. Order Quantities
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Partner with the TOOL fox for budget-friendly automated wire processing that will boost
your productivity with consistent high-quality results. Phoenix Contact’s bench-mounted,

automated, cut, strip, and crimp machines reduce operator fatigue and errors and meet

UL when used with Phoenix Contact ferrules. Backed by a dedicated sales team, tech

service, and your product manager the TOOL fox, Phoenix Contact’s automated wire
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www.phoenixcontact.com/semiautomatic.
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Continued from page 25

Inspection of Amphenol RF right angle connectors on RG-400 cable
assembly.
perfect, you will have any number

of very hard to diagnose problems
with the system. It’s not just a ‘works
or doesn’t work’ situation. You could
have intermittent problems, noise,
interference or a whole number of
things.”

Of course, he told them he could
absolutely do it. He created a design
spec that the customer reviewed and
liked. For Mark, this was the opportu-
nity that would allow him to buy the
expensive coaxial equipment. “We
went to Schleuniger and they gave us
a fabulous deal on our first coax ma-

assembly.

chine.We promised the customer we
were going to deliver in four to eight
weeks, and we got it done in two.”
Northcomm already had invested in
a Rohde & Schwarz vector network
analyzer to measure RF components,
so they were able to serialize and pro-
vide individual data on every single
cable. That level of data has become
the hallmark of the company’s coaxi-
al cable products.

After that great success, Mark be-
gan to look at his business as not

Continued on page 29

Inspection of Amphenol RF right angle connectors on RG-400 cable
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AppliteK
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TECHMNOLOGIES CORPORATICN

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

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

Model 1700 Model 2000

Pneumatic feed mini-style .
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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
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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,
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Applitek Technologies Corporation, 174 Georgia Avenue, Providence, Rl 02905 Tel: 401-467-0007 Fax: 401-467-5525
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Continued from page 27

just wire harnesses, but as an entire
product portfolio in support of pub-
lic safety two-way radio communica-
tions.“I said that I would like to think
about eliminating multi-conductor
cable harness assemblies in certain
spaces, and substitute those for cir-
cuit boards” Mark saw an opportu-
nity with an interface plug used in
the backbone transmitter of practi-
cally every major public safety radio
system in the United States. “That in-
terface plug presented an enormous
number of connection challenges,
and the OEM’s solution was a very
large and complex cable harness as-
sembly. The customer needed a lot
of rack space if they wanted to plug
into this connector, and rack space is
like New York City apartment space
— there’s a big premium there.” So,
Mark developed a small circuit board
that eliminated all of the cabling and
allowed the OEM’s customers to rap-
idly plug into the base station with-
out complicated wiring and without
losing precious rack space. “It’s just
a little circuit board, and it’s one of
those ‘I should’ve thought of that’
products, and we’ve been selling a
whole bunch of those to The US gov-
ernment. And so, circuit boards have
now become an actual vertical for us
because we developed the expertise
and the vendor network to help us
get that done.” Mark thought of the
idea one day while standing at the
car wash waiting for his car. Three
months later, he had a product, with a
patent pending, ready for sale, and in
the customers hands.

Alongside the circuit board prod-
uct,the OEM recently selected North-
comm in a competitive bid to manu-
facture all the coaxial cables for all of
the cabinets within one of the largest
police radio systems in the United
States. “As far as I know, this particu-
lar system is one of the largest police
radio systems in the United States by
a mile. That project is going to keep
us busy for years,” Mark outlined.

For that project they actually beat
out other vendors, not just because

they offered the highest quality, but
because they were able to offer trace-
able data with every single cable sold.
“We offered them the performance
data and serialization for each cable,
and that gave them the confidence
to know that they were not going to
have any problems with our products
because they are tested in a very rig-
orous and verifiable way”

With all these major successes
and because he now has employees,
Mark is in the process of looking for
a larger location to house the opera-
tion. “I don’t believe in renting or
leasing anything, so we want to build
a small building and actually take that
next step. It’s an expensive proposi-
tion, but it’s necessary to sustain our
growth.”

In conclusion, Mark had this to say
about his experience thus far:

I'd like to tell you that from a per-
sonal standpoint this experience of
running a small business and being
able to have the honor of servicing
these incredibly meaningful custom-
ers has been the most exciting expe-
rience of my life. It was very difficult
leaving the NYPD because I absolute-
ly loved my job. I got to work with
incredible people doing incredible
work that I just loved.A lot of people
don’t understand that law enforce-
ment is about improving the lives of
others. And now I get to make these
products that help people improve
the lives of others. It’s just incredibly
fun. So, for me, it’s not just manufac-
turing cable assemblies or wire har-
nesses. It’s an entire product port-
folio, and I'm always thinking about
what we are going to do next.

The future looks bright for this in-
novative manufacturer.If you'd like to
see some of the incredible products
Northcomm is marketing, jump on
their website at northcommtechnol-
ogies.com.And keep an eye on them
as they blaze a trail in the two-way
communications arena.

CABLE SUPPLIER OF CHOICE!

With Multi/Cable YOU get to choose
high quality, speciality cable, and
receive exceptional service, and fast
turnaround at competitive pricing!

With off-the-shelf cable products you don't get

THE ADVANTAGE OF CHOICE
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the chance to decide on many critical features of
the finished product such as: design, materials,
tolerances, and manufacturing technigues.

Custom designed and manufactured cables:
* Special Constructions # Instrumentation « Control ¢ Tray

* Thermocouple » High Temperature * Audio & Sound
¢ Shielded » Direct Burial » Underwater

37 Horizon Dr. Bristol, CT 06010
. Tel: 860.589.9035
@u""/ EE,E!E Fax: 860.589.7520
www.MultiCable.com

info@multicable.com
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Get the Comfort of Panduit
Ergonomic Cable Tie
Installation Hand Tools.
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PaNDUIT

Let TTI and Panduit help you improve your
productivity and minimize downtime.

Panduit’'s ergonomic series of hand-operated,
tool-controlled tension, and cut-off cable tie
installation tools will keep you in control of your
cable requirements. These versatile, medium
volume tools can be used for production,
maintenance or construction applications.

Visit tti.com or call
1.800.CALL.TTI to learn more.

A Berkshire Hathaway Company

TTI, Inc.

The Specialist in Electronic Component Distribution

CELEBRATING 50 YEARS of SERVICE :{"\
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L_POWER WOMEN o tHe WIRE HARNESS INDUSTRY oo |

By Melissa Femia

his edition of The Power

Women series features a

young lady who I previ-
ously had the pleasure of employing
at Jana Diversity Solutions, Veronica
Felix Elguezabal. She is currently in
the role of Quality & Environmental
Systems Coordinator at St. Clair Tech-
nologies. Not only is she a qualified
female engineer, but she also has a
long-term interest in supporting and

celebrating successful females in

technology and manufacturing.
Veronica grew up in Guaymas, So-
nora, Mexico. At the tender age of 5
years, her parents divorced and her
mother had to work to support both
Veronica and her sister. Because her
grandfather watched her when she
was not in school, he had a lot of in-
fluence in her life. While he was not
an engineer, he worked at the electri-
cal station in Mexico. He often spoke
about his job and the subject of elec-
tricity. She was also fortunate to have
had exposure to an uncle who was
the first engineer in their family, a

®
e

CORP.

Grab, Hold, Bend AND Cut Wire
with the Xuron® 4850

* A dual-purpose tool especially
handy for field service work

* Cutting capacity up to 12 AWG

(2mm) soft wire

* Long Nose Pliers blades can
grab, hold, and bend wire

* Soft non-slip hand grips provide

comfort and control

#4850
Combination
Shear/Long Nose
Pliers

Discover our full line of wiring harness tools at

Xuronindustrial.com __

' ELECTRICAL

| INSULATION

| LEADING WIRE PROTECTION
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civil engineer. From a young age, he
encouraged her to pursue a degree in
engineering. On the other hand, her
schoolteachers questioned her about
a career path in teaching or law or
other more traditional female jobs.
‘While she performed well in school,
the familial discussions led her to her
engineering path more so than her
scholastic conversations with teach-
She knew she
wanted to pursue engineering, and

ers or counselors.

eventually opted toward a degree in
Industrial & Systems Engineering at
the Instituto Tecnologico de Guay-
mas in Sonora, Mexico (ITSON). Ve-
ronica ultimately became the first fe-
male engineer in her family.

Veronica noted that her engineer-
ing major (Industrial & Systems Engi-
neering) was evenly represented by
males and females. She advised that
some of the other majors such as me-
chanical and electrical engineering
were heavily male-dominated from
the attendance perspective. Through-
out her collegiate experience, she did
not have any concerns or challenges
due to being female.

Upon completion, she was hired
as a student at St. Clair Technologies
as a process technician. After com-
pletion of her assignment, she then
attained a position at Access Electron-
ics where she worked as a calibration
technician. At that point, she moved
because she was interested in attain-
ing more knowledge in a different
industry. In 2009, she opted to relo-
cate to Tijuana for personal reasons.
There, she worked as a Jr. Process En-
gineer at NPA of Mexico. After leav-
ing the work environment for a cou-
ple of years to have and raise her son,
Veronica then returned to Guaymas
and St. Clair Technologies in 2011
where she worked as a Board Tooling
Technician. After a short-term period,
she was promoted to the position of
Quality Engineer. In the quality en-
gineering position, she was integral
in working with customers to assure
excellent customer satisfaction. She
learned about and prepared custom-
er PPAP (Production Part Approval

Process) documents. She was also

SUPERIOR CUT-THROUGH
PROTECTION FOR LOW
VOLTAGE APPLICATIONS

o

Melissa Femia

responsible to ensure compliance to
ISO 16949 / TS 16949, AS 9100, and
ISO 14001 and became well acquaint-
ed with AIAG (Automotive Industry
Action Group) Core Tools. In addi-
tion, she worked with internal teams
to provide root-cause analyses for any
quality issues cited by customers. As
the scope of the Quality Engineer po-
sition is wide, she became an expert
at quality systems throughout the du-
ration of her 6 years in the role.

In 2018, Veronica was asked to
move to Jana Diversity Solutions for
a temporary assignment and took
the role of Quality & Environmental
Supervisor. She went from working
at a very established business of 75+
years to a new, start-up company. She
utilized her vast knowledge of quality
systems to lead Jana Diversity Solu-
tions in the creation of new process-
es and procedures. She was the cor-
porate Management Representative,
and helped Jana Diversity Solutions
become IATF 16949-certified. Most
notably, her quality focus and sup-
port of plant floor operations helped
to ensure that Jana Diversity shipped
high-quality parts—a necessity for a
small, growing company.

Again in 2019 and per plan, Veron-
ica returned to work at St. Clair Tech-
nologies. She was promoted to the
position of Quality & Environmental
Management System Coordinator. In
her new role, she is responsible for
roughly the same scope of responsi-
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bilities as her Jana Diversity role, but
for a much larger company.

During evenings and in addition to
her primary job assignment,Veronica
has also been an auxiliary instructor
at ITSON. In this role, she teaches
university students about guideline
norms such as ISO 9001, ISO 14001,
IATF 16949, 1SO 22000, and ISO
45001. She prepares and delivers the
lessons. Additionally, she participates
on departmental committees and
advises on curriculum improvement
opportunities. She is also taking
on the special project of creating a
women’s professional conference for
communication and networking pur-
poses. This conference will highlight
important functions performed by fe-
males and will allow students to gain
professional mentors to ultimately
further their motivation and advance-
ment in industry or academia.

Thank you, Veronica, for shar-
ing your story with Wiring Harness
News. Also, 1 would like to extend a
shoutout to St. Clair Technologies for
promoting a strong, experienced fe-
male in to one of the highest-ranking
positions in the company. Through
Veronica’s hard work ethic and sub-
ject expertise and St. Clair’s acknowl-
edgement of her contributions, other

Veronica Felix Elguezabal

females can see their own potential
for upward mobility.

If you are interested in sharing the
stories but missed the original WHN
distribution, the articles are available
on the Jana Diversity Solutions web-
site at www.janadiversity.com, or at
wiringharnessnews.com.

If you know a female engineer
who would make a great candidate
to feature in the Power Women series,
please direct them to me at melissa.
femia@janadiversity.com
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W Schleuniger

CrimpCenter 36 SP High-Performance, Fully Automatic
Wire and Cable Crimping Machine

The CrimpCenter 36 SP can process a variety of
wire sizes ranging from 0.13 to 6 mm?2 and
features all of the latest quality assurance
options, such as SmartDetect, WireCam and
Guided Feasibility Study. These features, along
with an attractive price point, provide the lowest
cost per lead yet and make the CrimpCenter 36
SP an ideal machine for complex production and
quality targets.

= Reliable, high precision technology
= 13% increase in overall effective performance
= 11% lower cost per lead

= Increased feeding speed and improved wire
handling provides higher output

= Reduced setup time due to intelligent pro-
gramming and quick change mechanisms

= Easy operations with touchscreen and intuitive
icon-based EASY software

Wire Solutions for a Connected World

schleuniger.com TO Be PreCise-
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 Schleuniger

Exceptional Processing Range for
Large Cable Diameters

The MegaStrip 9680 automatic cut & strip
machine processes single core wires,
multiconductor cables and shielded cables up
to 35 mm (1.38") in outer diameter. It is
optimized for maximum production output and
is offered in two basic configurations.

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

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

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

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

Wire Solutions for a Connected World

schleuniger.com TO Be PreCise.
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All Sizes, Types and Color

We Don't Want
to Move Itl

MANY Sizes OF RIBBON CABLE
AVAILABLE!

Call or email to let us know
your requirements

800.443.6528

jaguar@jaguarind.com

WAREHOUSE MOVING SALE!

LARGEST SHRINK TUBING INVENTORY
INTHE US - 50,000 SQ. FT!!

Every Major Shrink Tube Manufacturer
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EWPT Expo 2022 Educational Offerings:
WHMA/IPC Announces Call for Participation

MA/IPC plans to ex-
pand the Educational
Offerings at EWPTE in

support of our mission to lead, edu-
cate and connect with companies
in the cable and wire harness indus-
try. We invite engineers, researchers,
academics, technical experts, and
industry leaders to submit technical
conference abstracts for the Elec-
trical Wire Processing Technology
Expo (EWPTE), to be held May 10-12,
2022 at the Wisconsin Center in Mil-
waukee, W1.

Expert technical presentations
are being sought in the following
areas:
 Case Studies on A-620 Success
Quality Requirements
ESD Impacts on Harness
ESD Transmission through
Harnesses
* Hi Frequency Cabling
¢ X-ray Inspection Techniques
¢ Crimping Challenges/Dos
and Don’ts
e Crimp Cross Sectioning
¢ Wire Harness Troubleshooting
* Reliability Issues and
Failure Analysis
¢ Wiring Harness Education
and Training
* Connector Advances
¢ Tooling
¢ Process Equipment/
Productions
e Calibration
¢ Ultrasonics Splicing and
Terminating
Harness Design Drawings
Engineering

¢ Overmolding

¢ Testing - Electrical/
Environmental/Mechanical

¢ Electric Vehicles (EV)/
Electric Mobility

¢ Cleanliness and FOD

¢ Wiring Harness Rework

Abstract and Proposal
Instructions

An approximate 300-word tech-
nical conference abstract summariz-
ing original and previously unpub-
lished work covering case histories,
research and discoveries must be
submitted. The submission should
describe significant results from ex-
periments and case studies, empha-
size new techniques, discuss trends
of interest, and contain appropriate
technical test results. Final selected
presentations will be limited to 30
minutes. Technical conference paper
abstracts and course proposals are
due November 16, 2021.

Conference Timeline
» Proposals due Nov. 16,2021
e Acceptance by Dec. 20,2021
e Papers are due March 14,2022
« Final presentation revisions
due April 11,2022

For more information about the
Electrical Wire Processing Technol-
ogy Expo’s Conference, please con-
tact David Bergman, WHMA Execu-
tive Director and IPC Vice President
of Standards & Technology at David-
Bergman@ipc.org.
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Cutting Edge Technology
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getting the most
out of your current automatic
wire processing equipment?

Optimize your process with Mechtrix Stripping Blades
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Improve your operations with Mechtrix Equipment

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

* Wire Prefeeding Systems
» Center Stripping Machines
* Bench-Top Cable Strippers

* Terminal Applicators

» Carrier Strip Cutters

* Paper Tape Winders

‘- &=

VIEW OUR NEW WEBSITE & EXPANDED CATALOG NOW AVAILABLE AT BRUCALLVAN o gz odel )

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



https://www.mechtrix.com

36 SEPTEMBER/OCTOBER 2021 Wiring Harness News

INDUSTRIAL INFO-TAINMENT

"IFUSE UNLIMITED
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WIREwisdom™ ANIX(EQ

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

informative articles about wire and cable technology.

Conductor Resistance
n one of our previous Wire
IWisdoms, “Conductors - The
Electron Superhighway,” we
discussed different size conductors
and the reasons for their existence.
One of the principal reasons for hav-
ing different size conductors is due
to resistance. Resistance is defined as
the opposition to the flow of electri-
cal current through a conductor. It’s
important to point out that conduc-
tivity and resistivity (the property
that determines final resistance) are
inversely proportional. The more
conductive something is, the less
resistance it will have. This Wire Wis-
dom will examine how resistance af-
fects wire and cable.

All Objects Have Resistance

The best conductors in the world,
excluding superconductors, have
some resistance. Even though most
people believe gold is the best con-
ductor because of its common use
in high-end consumer products, it is
actually silver (gold is used on these
products because it does not corrode
easily and can be left untreated on a
shelf for months or years). Electric-
ity can flow through nonmetals as

well (e.g., wood, plastic, rubber and

Keeping Your Operation Lean and Green

or visit anixter.com/oem.

anixier.com

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

Products. Technology. Services. Delivered Globally.

glass), but resistance is much lower
in metals such as silver and gold. Even
though gold and silver have low re-
sistances, they are too expensive in
most cases to be applied in any form
other than plating.

Copper is the Most Common
Conductor

In the late 1700s, copper was
found to be a more cost-effective
option than silver. Its low resistance,
wide availability and relative low cost
launched it to the top of the pre-
ferred conductor charts. The amount
of copper products consumed in the
USA last year could make a 12 AWG
wire long enough to make 140 round
trips to the moon.

Aluminum

Aluminum is another widely used
material to conduct electricity. With
conductivity 62 percent of copper, it
has a slightly higher resistance than
gold but with a relatively low weight,
given its level of resistance. It is also
cheaper than copper on a pound-for-
pound basis. However, more conduc-
tor volume is required than copper,
which means it is not as ideal for
small applications with space con-
straints.
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How Does Resistance Affect Your
Product?

Resistance is the opposition to
the flow of electrical current, more
specifically, nonvarying current (i.e.,
direct current (DC)). Impedance is
the opposition to the flow of vary-
ing current (i.e., alternating current
(AO)).These two are sometimes used
interchangeably by the novice, and
for many applications, they have the
same results. In fact, they share a
common unit: the ohm.

Because ohms represent the
amount of resistance a wire or cable
will have, it is generally desired to
keep the number of ohms as low as
possible. The primary reason for this
is efficiency. In most applications, a
lower resistance means less power
is converted to heat and lost to the
surrounding environment and more
of the supplied power gets to its in-
tended destination. It also means that
the wire and cable will run cooler
and the power source can be smaller
for a given load. Because heat can
cause catastrophic failure or shorten
the life of a wire or cable, it’s good to
minimize the amount of heat generat-
ed by resistance in the wire. Because
electrical power is generally expen-
sive to generate, in renewable energy
applications, by portable generators
or by your alternator, it’s always desir-
able to optimize the conservation of
power in the conductors.

How Do | Minimize Resistance?
Other than choosing an efficient
material, such as copper, there are a

couple of simple things that can be
done to reduce the resistance of a
conductor. Conductors have lower
resistance at lower temperatures.
Keeping a conductor cool will help
keep the resistance low and reduces
the amount of power lost to conduc-
tor heating. Installing a conductor in
a location with cooling airflow will
help make it more efficient because
it'll keep the resistance lower (it will
also help prevent premature aging of
the insulation and jacket materials).

The simpler approach might be to
choose a larger conductor. In applica-
tions where the product will be used
continuously, a larger conductor can
often pay for itself. The payback peri-
od for the increase in cost of a larger
conductor can be as short as three
months under the right circumstanc-
esl.The larger conductor will have a
lower resistance due to the increased
volume of conductive material. Be-
cause resistance is determined by the
material and the material’s volume re-
sistivity (resistance per unit volume),
the more volume of material you
have, the lower the resistance will be.
Think of it like an interstate highway:
the more lanes you have, the less re-
sistance you will have at rush hour.

For questions on resistance or
help choosing the best wire or cable
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VERSATILITY

Eraser's M700 Series is a wire and tube processing
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quality of your shrink operation.

Focus-Lite™ technology uses radiant energy to shrink heat-
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shrink time!

The Focus-Lite™ is equipped with an adjustable timer for
repeatable shrinking, time after time. It also has a dimmer
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shrink tube can be processed in each machine, with the shrink
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both the quality and consistency of your shrink operation. Visit
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FOCUS: MIL*AERO
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Detailed Discussion of MIL-STD-1353

(Part 1): Tin Plating

By Laura Wishart
Lectromec

Introduction

he mating of the electrical

wiring interconnect sys-

tem (EWIS) is a non-trivial
task. Between the functional require-
ments (the correct number of pins,
sizing of contacts, etc.), there are also
the performance requirements (op-
erational environment, corrosion re-
sistance, impedance matching, etc.).
This is then further complicated by
installation requirements (sizing),
maintenance requirements (mating/
demating cycles), and regulatory re-
quirements (limitations of materials
that can be used). Obviously, adding
a connector to a wire harness is not a
five-second activity.

In this series of articles, we will ex-
amine a few of the specific require-
ments of the MIL-STD-1353 in a bit
more detail.

ACCEPTABLE USE OF TIN IN
ATIRCRAFT CONNECTORS

Tin is often considered a low-cost,
highly conductive choice in material
selection. In fact, it is the most com-
mon material used for soldering ap-
plications, when alloyed with Lead
(Pb). On its own, however, tin can
cause severe problems to an electri-
cal system. The following examines
some properties of tin, permissible
applications, and limitations of its use

in aircraft connectors.
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The MIL-STD-1353 explicitly pro-
hibits the use of pure tin in plating,
underplating, or as a final finish either
interior or exterior of the connector
surface. This is due to pure tin’s ten-
dency to produce “whiskers” which
can be extremely dangerous for the
aircraft.

Tin-Lead (Pb) solder, however, is
recommended by the MIL-STD-1353
in solder and benign ground applica-
tions. Any tin solder used may have a
maximum of 97% tin by mass and a
minimum of 3% Pb by mass and ad-
here to the solderability testing stan-
dard MIL-STD-202 method 208.

Other limitations of tin-plated con-
nectors include limiting its use in
high frequency applications such as
radio frequency circuits. Tin plated
connectors should be limited to low-
frequency applications to limit the
signal attenuation (more conductive
platings are recommended for high
frequency signal transmission appli-
cations).

TIN WHISKERING

Pure tin is known to produce
“whiskers”; filament-like strands of
tin protruding from the metallic sur-
face over time.

Tin whiskers are conductive as
they are an extension of the conduc-
tive tin surface; they grow gradually
over time and have been observed to
reach several mm in length.The con-
ductive nature and significant length
of these filaments introduces the op-

ROAD AHEAD
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A tin whisker growing between a d-sub shell and connector pin. This
can cause a short between the two conductive surfaces.

portunity for short circuiting or elec-
trical arcing between components or
systems.As discussed in several previ-
ous articles, a short circuit or electri-
cal arc on an aircraft can cause very
severe physical and functional dam-
age.

In some cases, a whisker may
cause a “metal vapor arc” in which
the transfer of energy is so extreme
that the solid metal whisker vaporiz-
es into a plasma with a much higher
conductivity. The increased conduc-
tivity allows for the arcing of much
larger currents which will result in
more severe damage.

Unfortunately, there is no con-
firmed agreement of a single consis-
tent cause of tin whisker formation.
Common consensus seems to lean
toward the idea that whiskers are
formed in conditions where the tin
undergoes excess mechanical stress
or compression. However, methods
of mitigating the formation of tin
whiskers can still be developed and
implemented.

Whiskering is commonly miti-
gated by using tin/lead alloy solder
(commonly 97% tin, 3% lead); in
practice, the presence of lead inhib-
its the growth of whiskers. Though,
with recent initiatives to reduce the
use of toxic chemicals, such as lead,
in commercial applications, alternate
options of whisker mitigation may be
researched and implemented (con-
formal - ceramic/ polymer coating,
printed circuit boards with coating).

ENVIRONMENTAL LIMITATION

Of the plating options for connec-
tors, Tin plated connectors have per-
haps the most significant limitations.

e Lowest max-temperature op-
tion. The relatively low melting point
of tin makes it susceptible to inter-
metallic growth at significantly lower
temperatures than other plating met-
als.

* Lowest salt fog rating. The salt
fog test is an evaluation of a plating
material’s ability to withstand corro-
sive, humid conditions, namely salt-
rich fog. A low rating in this respect
implies poor performance of the ma-
terial in particular climates.

e Among the highest shell to
shell conductivities. The shell-to-shell
conductivity test measures the volt-

Photo Credit to NASA Photo Gallery

age drop across a connector when
placed in a standard circuit. A larger
value for this test means that there is
a notably larger amount of energy dis-
sipated via the connector.

CONCLUSION

Tin can be a particularly tricky
metal to work with in aerospace and
other applications, particularly when
one considers its strict operational
limits. Clearly, the opportunity for
further research exists in the under-
standing of tin whisker formation.
Until such research is readily avail-
able, however, means can be applied
to mitigate this detrimental growth
and tin may continue its use as an
alloyed solder and a plating in low-
frequency applications.

In the next article discussing MIL-
STD-1353 requirements, we will con-
tinue the discussion of plating metals
and examine nickel and gold - a very
commonly paired combination
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Print a bar code label only
if the harness passes?

Transfer programs to tester
via a memory card?

Restrict an operator from
altering the program?

Send alert if harness is
removed prematurely?

By Rob Boyd
Senior Product Manager,
Schleuniger, Inc

lectric Vehicle (EV)
cable harnesses is one
of the hottest topics

in the world of wire processing
today. It’s a very new and excit-
ing market that is changing rap-
idly as new techologies emerge.
For those looking to expand
into this market, it is import-
nant to understand the process
of effectively automating high
voltage (HV) cable connector
assemblies.

High voltage connectors
used in EV applications have
many components, therefore
there are several process steps
that must be performed in a
specific sequence. While most
customers want to automate
every process step, often times
the cost of a fully automatic sys-
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Identify the operator for
labels and data collection?

tem cannot be justified.

Some process steps are more
challenging and require more
precision. For instance, remov-
ing the foil layer or cutting
the shield is more critical be-
cause connector performance
or safety may be affected sig-
nificantly. Furthermore, some
process steps are required for
almost all connectors and cable
types whereas other process
steps are required only for cer-
tain connectors. Depending on
the volume of a particular con-
nector series, it might make
more sense to automate only
the critical or common steps
and continue the simpler or
uncommon steps with manual
processes. However, it can all
be automated if the volumes
justify it.

Currently more than 97%
of HV applications require
shielded cables, whether they

Verify the bar code label
is applied to the harness?
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be multi-conductor or coaxial
cables. HV applications range
from 3mm?2 up to 120mm?2 in
single-conductor (coaxial) or
2x2.5mm2 up to 5x6.0 mm?2
in multi-conductor cables for
a tremendous variety of single-
and multi-cable connectors.
Therefore, customers who are
serious about expanding their
offering into HV cable assem-
blies must look at automation
solutions that provide not only
high precision but complete
flexibility so that any invest-
ments are protected knowing
that processing requirements
can change in the future. It is
important that systems can be
expanded in the field so they
can grow and adapt with your
business.

Different connectors often
have very different individual
process steps because of their
different functions and/or con-
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structions. However, there are some
basic steps that apply to almost all of
them and these steps pertain to prop-
erly stripping the cable and loading
the ferrules.

1. Remove outer jacket & foil

Cables without a foil layer around
the shield are naturally easier and
faster to strip. These cables can be
stripped with radiused fixed blades,
rotary stripping blades, or a laser
stripper.

Radiused fixed blades will likely
be the fastest but perhaps not the saf-
est for quality. If one blade is sharper
than the other, the blades will not
penetrate the insulation evenly and
may damage the shield. If the cable
is not very concentric, it is nearly
impossible not to damage the shield.
Finally, changing to a different cable
size requires a blade size change as
well.

Laser stripping is popular since
there is no way to damage the shield
because the laser beam is reflected
off of the shield. However, if the
shield is not woven tightly, the laser
can penetrate the shield and dam-
age the inner layers. Laser strippers
require fume extraction since some
fumes are toxic. They are also the
most expensive, compared to other
stripping methods.

Rotary stripping will provide the
cleanest cut using blades and con-
ductor detection systems that can
prevent damage to the shield. Special
processes can be used for non-con-
centric cables.

When the outer jacket is molded
into the shield, it makes it more dif-
ficult to remove the jacket without
disturbing the shield. For these cases,
manipulating the slug in certain di-
rections while pulling it off of the
cable helps the slug break away from
the shield.

T
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If the cable has a foil layer, it must
be stripped cleanly, flush with the
outer jacket with no flags remaining.
This is nearly impossible with fixed
blades. It is certainly possible with a
laser system unless the foil is bonded
to the outer jacket. Laser systems re-
quire space for the laser to get to the
foil. However, if the foil is bonded to
the outer jacket, any pulling of the
slug may cause the foil to tear un-
evenly. Furthermore, lasers will not
cut where the foil overlaps.

With rotary stripping blades, it
is possible to score the foil without
pulling the slug. The jacket slug and
foil can be removed simultaneously
by manipulating the cable and twist-
ing the slug as it is removed. The
result is a clean foil cut that is flush
with the outer jacket.

2. Assembling the inner ferrule

Loading the ferrule onto the cable
is critical but not overly challenging
if done manually. However, as men-
tioned, different connectors use dif-
ferent ferrules. Therefore, it should be
possible to change over to different
ferrules with a few cable- and ferrule-
specific parts.The system should also
have the ability to detect if the ferrule
is the correct type and if it is properly
oriented on the cable.

Installing the ferrule onto the ca-
ble is a step that could be done man-
ually to save costs since automatic
loading systems are quite expensive.

3. Cutting/removal of the shield

Properly cutting the shield con-
sistently with a traditional rotary
stripping unit is very challenging
for HV cables especially if the cable
has nonconcentric layers or is oth-
erwise out-of-round. The integrity of
the dielectric and filler are critical for
proper performance of the cable and
traditional rotary stripping machines
risk damaging the inner layers.An an-
vil and punch system guarantees the
inner layers will not be damaged and
cuts the shield cleanly and evenly,
360° around the cable.

The resulting shield length will
depend upon the ferrule being used
since it will be wrapped around it.
The cut must be clean and consistent,
otherwise long strands may cause
shorts with other components and
short strands may degrade the integ-
rity of the ferrule crimp.

Sometimes the shield length is
longer than the length of the dielec-
tric. These applications require that
the shield is opened and folded back
after it is trimmed so that the inner
layers can be stripped.

4. Fold shield

The shield gets folded back over
the ferrule but in some cases, not
completely. Different connectors re-
quire different fold angles to ensure
the connector fits together properly.
The fold angle may be between 90°
to 180° but the fold must be even,
360° around the ferrule. The shield
strand ends must fall within the spec-
ified tolerances to ensure proper per-
formance. Strands that are too may
cause shorts and short strands might
not secure the shield properly when
the outer ferrule is crimped.

Continued on page 42
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5. Removing dielectric/filler

The dielectric or filler can be re-
moved in the same way as the outer
jacket. Multi-conductor cables are not
allowed to have any damage to the
conductor insulation.

For coaxial cables, conductor de-
tection can play a big role to ensure
the center conductor is not damaged
by the stripping blades. As with the
outer jacket, the system must be able
to accommodate non-concentric ca-
bles to provide the most flexibility.

6. Multi-conductor orientation
and stripping

Prior to terminating multi-conduc-
tor cables, the cable must be oriented
properly so that polarity is correct
when the conductors are plugged
into the connector. Sophisticated sys-
tems must be able to recognize the
wire colors and then rotate the cable
accordingly without losing cable po-
sition.

Once oriented properly, the con-
ductors are formed to enable termi-
nation and according to the connec-
tor cavity pitch. Once the conductors

are properly formed, the ends should
be stripped on a device with con-
ductor detection to ensure the wire
strands are not damaged.

7. Termination

Inner conductors are either

crimped or ultrasonically welded
to the terminals. Automation sys-
tems can integrate suitable crimping
presses with crimp force monitoring
systems. Ultrasonic welding systems
typically have integrated monitoring
to ensure a proper weld.

Automation systems that can inte-
grate 3rd party systems are very con-
venient. These systems can minimize
the validation process for presses and
welding systems that have already
gone through lengthy approval pro-
cesses.

8. Multi-conductor connector
loading

For multi-conductor cables that
will be terminated and loaded into a
connector, it is critical that the wire
ends and terminal positioning are
very consistent. This will ensure that
the terminals will load and lock into
the connectors properly.
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Subsequent housings or compo-
nents can be applied automatically
and locked into position if volumes
justify it. However, steps 1 through 4
and 6 listed above are the most com-
mon process steps for the widest vari-
ety of applications. Automating these
process steps will likely give you the
best return on investment since they
are most commonly applied. These
steps are also the most critical to en-
sure proper connector performance.

New visual inspection systems in-
spect 360° around the cable.Artificial
intelligence is utilized to identify the
different layers of the cable assembly
to perform a thorough analysis. Nu-
merous quality characteristics can be
programmed for each assembly.

‘When inquiring about an automat-
ic HV Cable Connectorization sys-
tem, be prepared with the following
information for all the applications
you will want to run:

e Cable specifications and strip-
ping requirements

¢ Connector specifications and
the necessary process steps

* Quality assurance requirements

¢ Production requirements and/or
required cycle times

With this information, the automa-
tion supplier will be able to provide
recommendations on the most cost
effective system for your production
requirements along with the expect-
ed performance, be it a semi-automat-
ic or a fully automatic system.

Considering how fast EV technol-
ogy is evolving, automation systems
should be flexible and adaptable
in the field, at your facility, without
major interruptions in production.
For instance, it should be possible to
move semi-automatic stations onto
a fully automatic platform. Similarly,
the fully automatic platform should
be expandable as volumes increase
over time. This feature will give you
the most flexibility and enable you
to leverage your investment moving
forward.
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Box Builds wnat are Ingress Protection Ratings and Why Do They Matter?

By Rittal North America LLC

en you need a prod-
uct that houses dust
and temperature-sensi-

tive objects like electrical equipment,

it’s important to understand what el-
emental factors it will need to with-
stand. Will it be on a boat, subject to
spraying water? Will it be housed in a
data center and subject to dust expo-
sure over time? This is where Ingress
Protection (IP) ratings come in — to
help you find the right enclosure for
your needs.

What are ingress protection rat-
ings?

Ingress protection ratings mea-
sure resistance to environmental
factors like water and dust. This
standard has been adopted across
many industries, such as food and
beverage and automotive, due to
its simplicity and efficiency. You
may have seen IP and NEMA ratings
(see What is NEMA, May/June 2020
on WWWuwiringbarnessnews.com)
going hand-in-hand. Both are guides
for choosing the right level of pro-
tection against risks to your valuable
components, but whereas NEMA

rating is the standard in the United
States and Canada, IP ratings are the
international standard. A universal IP
system is especially helpful because
it gives manufacturers and users a
consistent way of tracking how safe
an enclosure will be based on the ele-
ments that it needs to withstand over
time.

IP ratings in detail

An IP rating is used to provide spe-
cific measurements so that you can
be confident that the product you're
about to buy will remain functional
and safe in your unique environment.

IP Ratings are organized by levels of
protection. A 0 rating offers no pro-
tection at all, while a 6 (for solids)
and 8 (for liquids) offer airtight pro-
tection.

IP ratings are organized with two
digits:

e The first digit refers to solids
like dust

¢ The second digit refers to levels
of water resistance

Below is a list to help explain
what the numbers in IP ratings mean
in greater detail:

IP ratings for
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solids:
e (0: Not protected

e 1: Protected against
objects larger than
50mm, such as a hand

e 2: Protected against
objects larger than
12.5mm, such as a
finger

e 3: Protected against
objects larger than
2.5mm, such as tools
and thick wires

® 4: Protected against
objects larger than
Imm, such as small
wires and screws

¢ 5: Protected against
some dust and com-

welds. plete protection
against contact

This SyStem * 6: Dust tight with

. total protection

welds tinned against contact

and oxidized IP ratings for
liquids:

metals —a

. . * 0: Not protected

Unlque ablllty e 1: Protected against

unmatched dripping water from
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by any Other e 2: Protected against
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* 3: Protected against
spraying water up to
60 degrees

® 4: Protected against
splashing water from
any direction or
heavy seas

¢ 5: Protected against
mild water jets from
any direction

 6: Protected against
powerful water jets
(12.5mm nozzle)
from any direction

e 7: Protected against
immersion up to one
meter

* 8: Protected against
immersion  beyond
one meter

Which IP rating
is best for my use
case?

Let’s say you find
an enclosure with an
ingress protection
rating of IPGO. This
means that your com-
ponents are protect-
ed completely against
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dust particles, but are not pro-
tected whatsoever against lig-
uids. This enclosure would fit
in an environment like a data
center that houses electrical
equipment.

Keep in mind that higher
ratings aren’t necessarily bet-
ter. For example, if your IP rat-
ing is IPG7. Your components
will be protected against im-
mersion in water up to 1m,
but that doesn’t indicate that
it provides water protection
1-6 — although your enclo-
sure can be immersed, it may
not be able to withstand high-
pressure jets.

Furthermore, marking a
product as “waterproof” is
much more vague than provid-
ing an IP rating — it doesn’t
provide a clear defi-

About Rittal

Rittal is a worldwide lead-
er in climate-control enclo-
sures and innovation. Learn
more about Rittal, including
their NEMA — and IP-rated —
enclosures and also power

nition of how much
water it can resist. For
example, “waterproof”
doesn’t tell you wheth-
er an enclosure is de-
signed to remain safe
through rainy days or
while submerged un-
derwater.

A device like a car
door should be ingress
protected against the
spray of water and dust
to a certain degree
when closed. With that
in mind, it’s best to get
a device with the IP
rating custom-tailored
to its use. For example,
if you need an enclo-
sure that can protect
against harmful dust
and water jets in any di-
rection, Rittal’s Baying
system TS 8, with its IP
rating of 55, could be a
fitting choice.

Why IP ratings
matter

IP codes are de-
signed to protect items
like food, electronic
products, and
mobiles from damage
while ensuring effi-
ciency. For products
like a telecommunica-
tion or switchgear en-
closure, it’s important
to determine the ex-
pected exposure to the
elements throughout
its lifetime.

And IP ratings are
vital during a product’s
design stage — it al-
lows the designer to
achieve a set standard,
or even improve upon
it, depending on the
intended purpose.
This will help them
increase usage and du-
rability significantly. By
labeling products with
appropriate IP ratings,
an organization is able
to better describe the
applications for their
products, which in-
spires greater credibil-

ity.

auto-

g

distribution and climate con-
trol solutions. Partner with
them to increase your organi-
zation’s efficiency and reap the

full benefits of Industry 4.0.

See their enclosure solutions at
www.rittal.com.

WIRE & CABLE CORPORATION

A CUSTOM CABLE MANUFACTURER FOR OVER 40 YEARS

Custom Cable Solutions

We Design, Manufacture and Deliver Solutions for a wide

variety of Specialized Wire and Cable Applications. We also

EIC Wipers

WIRE CODING WIPERS
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For complete list & prices go to

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

Same Day Shipping

Ask for Chuck

Solar & Wind
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Crane & Hoist

Mining

Specialty Military
Electrical & Electronics
Industrial Automation
Specialty Oil & Gas
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3

tom & Specialty Cable

—
L

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

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.
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= Competitive Pricing
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In-Depth Look at Ultrasonic

Wire Splicing

By Saeed Mogadam

ity and its fast-paced develop-

ment, ultrasonic wire splicing
continues to be up to all challenges
presented by automotive industry.
Through continuous development
and expanding capabilities, it re-
mains the best joining technology
available today. Ultrasonic welding
is a widely recognized and accepted
joining process known best for its
reliability, the most common applica-
tions being splicing and termination
of wires to connectors (Figure 1) and
is utilized in many industries - from
transportation to aeronautical engi-
neering and appliances.

In the age of electromobil-

Typically, applications are found
in pre-fabrication, in the production
of cable harnesses on the assembly
board, and in the solidification of in-
dividual stranded wires. It has even
become possible to link modern wire
splicing systems directly to users’
manufacturing execution systems
(MES), thereby increasing process
reliability and making quality assur-
ance easier. The service life of a car,
which faces harsh environmental
conditions such as constant vibration
and extreme temperatures, depends
on fault-free connections. In cases
like this, ultrasonic connections offer
both technical and financial benefits,
including low electrical resistance,
cost-effectiveness, and excellent cor-
rosion protection.

Figure 1. Spliced wires showing aluminum, copper, and dissimilar

metals.
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Welding systems have also become
very flexible over time. For example,
copper-to-copper and copper-to-
aluminum combinations in a variety
of cross-sections can be welded with
the same machine.There are also ap-
propriate tools for twisted cables or
multi-conductor cables with shorter
stripped cable jackets (Figure 2).

Figure 2. Twisted Cables

The automotive wire harness
manufacturing industry has tradi-
tionally been the single largest user
of ultrasonic wire spicing since the
late 1980’s. An average wire har-
nesses contains 180 splices, and that
number grows with each model year.
OEMs are adding more electronic
features to cars which require more
splices.The splices and wire termina-
tions together make up a long and
complex heavy harness that controls
the entire electrical system through-
out the vehicle.

Wire splicing has always been a
major focus in the manufacturing of
wire harnesses due to the inherent
labor intensity in wire processing.
Splicing has provided a partial solu-
tion, but many splices are required.
Mechanical connection (crimping)
was the first method introduced for
wire splicing, and it still has applica-
tions today. In some cases, the joints

are dipped in solder to improve the
crimped connection.

In the early 1970’s companies
started to utilize resistance welding
to join wires together. This process
involves fusion (melting) of the mate-
rial created by resistance to electrical
current through electrodes.

In the late 70’s German wire har-
ness manufacturers started to investi-
gate the feasibility of using ultrasonic
metal welding for splicing stranded
wires. Soon after, American manufac-
turers adopted this largely unknown
technology. Companies like Delphi
Packard (APTIV),Yazaki, United Tech-
nologies (Lear) and Siemens spear-
headed efforts to perfect this process
because of the advantages it offered.

* Low temperature process
does not affect material
properties

¢ Pure metallurgical bond for
many non-ferrous materials

* Ability to weld dissimilar
materials

¢ No consumable materials such
as splice clips or solder

* Environmentally friendly
process

» Consistent weld quality,
mechanical and electrical
properties

» Fast cycle time

* Operator safety with no fumes
or chemicals such as lead

The Process

There are two types of ultrasonic
welding methods for metal and plas-
tic. Linear welding is the more com-
mon technique used by all equip-

Continued on page 48
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Harness Board Spot Taping System

Save $5$5
Wrap a Spot Tape
Automatically

Gettig Handheld Spot Taping Equipment

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

Object Diameter:

1/8"-1"
SPRING MILLS MANUFACTURING, INC. Tape Width:
104 East Streamside Place, PO Box 85 o
zl‘l‘

Spring Mills, PA 16875-0085
Phone: 814-422-8892 Fax: 814-422-8011
www.SpringMillsMfg.com
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Brady has been a source of ideas and in-
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Ultrasonic Wire Splicing

Continued from page 41

Figure 3.
Torsional Welding

Torsional
Mew possibilties push the boundanes

Linear
Proven for standard applications

Figure 4.
Linear Welding

Linear

e

Standard welding process
Metal welding

Plaslic welding

ment manufacturers and a standard
for the splicing of the wires (Figure
3). Torsional welding, developed by
Telsonic, came into the picture over
a decade ago. The torsional welding
technique can be used for most com-
mon applications in linear welding.
However, because of its unique ca-
pabilities, it has certain advantages
in terms of the application’s geo-
metrical shape and its gentle process
that leads to a wider spectrum of ap-

plications in the market. In fact, this
technology is sometimes found to be
the only solution for electric car bat-
tery manufacturers and in the termi-
nation of high-voltage cables (Figure
4). Other examples where torsional
ultrasonic welding proves to be the
superior method are bus bars, 3D
terminals and integrated gate bipolar
transistors (IGBT).

Continued on page 50
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TELSONIC

ULTRASONICS

ULTRASONIC METAL WELDING
Wire splicing | Wire to terminal | IGBT | Special applications

P

Wire splicing
from 0.26-75mm?
- ==

Wire to terminal

up to 160 mm? with 10kW power

IGBT and special applications

gentle ultrasonic welding

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

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

Wire to terminal
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Terminal to bus bar
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Wire to terminal

Copper wire on MAR

1GET application
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Copper plated ceramic

Wire splicing

“opper and aluminum
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Wire splicing

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

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

Continued from page 48
How it Works static force is applied through the
Ultrasonic Wire Splicing anvil. As oscillation ensues, the metal Amplitude
The wires are stacked between the surfaces heat up, plasticize, and the "J‘
vibrating/oscillating tool (sonotrode) strands are bonded together by inter-
and the anvil block.They are confined —mingling at the molecular level (Fig- f Pl
in a pre-determined space before the ure 5.6). / Force
Sonotrode &P
o = ik Relative movements within the
M » Competitive Pricing ;\ E wire strands ereates the wekd.
* Just-In-Time Delivery e
Im * Special Packaging
 Custom Kitting Anvil
insulation supply company * Bonded Inventory

We are constantly working to
improve and add value to the
productswe distribute.

Figure 5. The vibration and motion in linear ultrasonic welding.
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Technologies

Figure 6. lllustration of the splicing process.

The result is a continuous weld
with a finely grained structure similar
to the structure of cold-worked met-
als. The entire process is very rapid,
with welds typically completed in a
fraction of a second. Most common
splicing machines used today are op-
erated at 20KHz frequency mechani-
cal vibration.The vibration under the
force dissipates any contaminants
and starts the cold friction welding

until the splice is completed. The
temperature rise of the welded mate-
rial is less than 30% due to the fric-
tion force at the welding interface.
Therefore, there is no hardening of
the wire material which makes the
wire strands brittle in the weld tran-
sition area. This is one of the many
advantages over resistance welding
which involves melting of the mate-
rial to make the splice nugget.

getfreepoint.com

Maintain Remote
Visibility in your shop

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

legacy machines
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Basic Welding
Parameters and
Variables

Wire splicing with ultra-
sonics has also proved to be a
high-quality and safe in prac-
tice. Because the welding pa-
rameters can be adjusted and
monitored as appropriate for
the application in question,
this is also possible in Industry
4.0 environments nOw.

Welding Parameters:

In addition to the condi-
tion of the welding tools and
dimensions that are always
predetermined, there are four
welding parameters that need
to be set up.These parameters
are normally predetermined by
a default given by the machine
controller to begin the

(UPS) as a standard. This pro-
vides protection against volt-
age drops.The data for the last
splice completed is saved even
in the event of a power failure
and the PC is shut down in an
orderly fashion.This safeguards
the data integrity of both the
Microsoft Windows operating
system and the system soft-
ware (TelsoSplice® in the case
of Telsonic machines). The
splicing unit pneumatics are
also monitored. An automatic
under-pressure detection func-
tion warns the operator if the
pressure is too low and stops
production until the fault has
been rectified, thereby avoid-

ing the expense of rejects.

Moreover, the wire splicing
systems support numerous op-

tions to help increase produc-
tion ergonomics and operator
convenience. For example,
the multi-conductor splice kit
streamlines material handling
during the welding process
for an operator, thus reduc-
ing reject parts. There is a bad
part cutter to destroy incorrect
splices, preventing them from
ever being passed as a good
part. The optional capability
to interface with a shrink oven
is a practical consideration for
using the correct shrinking
parameters per splice which
ultimately is a great improve-
ment from the traditional heat
guns that have the potential of
sealing splices incorrectly. This

Continued on page 53

Innovative Fixture Solutions for
Your Critical Testing Issues

- Continuity Test Fixtures

- Slave Cables for Functional Testing

+ “Burn-in"Test Fixtures
- Terminal Seating Testing

- Component Presence Detection

- Color Detection
- Wire Routing Products

-

7 - Reduce Cycle Time
* Reduce Maintenance Time
- Reduce Operator Fatigue
- Improve Quality

Your Wiring Harness Solution Provider

Ph. 614+409-9104

ELECTRICAL CONTINUITY & COMPONENTS

Fax. 614+409+9115

www.eccco.com

qualification of the
weld quality.

e Width of the
weld: Set up by the ma-
chine

* Weld energy:The
fixed number of watt-
seconds to be deliv-
ered to complete the
weld

* Amplitude: The
oscillation that can be
adjusted up to 100%
capability of the so-
notrode

* Force-pressure
setting:To set the weld-
ing force

Quality Variables:

In order to control
the process for the best
quality when welding
with fixed energy, the
following variables are
measured and are com-
pared to the upper and
lower allowed limits
determined by the ma-
chine or the user.

e  Weld time
(duration of
welding)

e Compaction
height before
ultrasonic is
started

¢ Final weld
height

e Power
consumed

Stable
Production and
Data Integrity
There are other fea-
tures that increase pro-
duction reliability for
wire splicing (all the
following features are
available on Telsonic
machines). All splice
data should be stored
by the machine and
preferably backed up
on a local network for
quality analysis and
customer audits. The
panel PC should be
fitted with an uninter-
ruptible power supply

Schaefer Megomat USA Inc.
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New Berlin, WI 53151, USA
Phone: +1 262524 1100

Fax: +1 2625241133

E-Mail:
Web:
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www.schaefer.biz
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Ultrasonic Wire Splicing

adds to production reliability,
because faults of this nature
would otherwise not be detect-
ed until the final check stage.
Ultrasonic metal welding is
a crucial process for all aspects
of wire harness assemblies due
to its ability to provide a reli-
able bond to meet all low and
high current carrying charac-
teristics. Therefore, certain stan-
dards and specifications have
been prepared by individual
companies. USCAR 45 for Ul-
trasonic Wire Splicing is one
example, as well as other specs
that can be applied to most in-
dustrial products in the market.

About Telsonic

The Swiss Telsonic Group
has been offering its industrial
solutions through
representation in Europe,Amer-

ultrasonic

Ultrasonic splicing in Telsonic’s TelsoSplice.

ica, and Asia since 1966. Con-
stant innovations help to en-

sure that, in many applications,

Telsonic has established a lead
over competitors that offers
added value to customers. With

over 250 highly qualified staff,

the owner-managed company
specializes in plastic and metal
welding, cleaning, and sieving
for customers in fields such
as automotive, packaging, and
medical technology. Visit www.
telsonic.com for more info.

Continued from page 51
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Wardwell Harness Braiding Machine

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

Technical Features

¢ Carriers for both textile and wire

+ Infinitely variable motorized take-off system (18"
capstan)

+ Variable speed drive with foot potentiometer

+ Self lubrication horn gears

Remote Operator Station equipped with

+ Siemens OP3 Display with alphanumeric
fault annunciation for pitch set and fault
messaging.

+ Start, stop, jog and Emergency Stop

+ Optional Speed potentiometer

¢ Articulated Arm

+« Empty bobbin and material break detec-
tion

ADVERTISE IN WIRING HARNESS NEWS
CONTACT JIM BROWN AT JIM@WIRINGHARNESSNEWS.COM OR 708-594-7764

Original!!!

Stolberger Inc. DBA Wardwell Braiding Co.

1211 High Street, Central Falls, Rl 02863

Tel: 4071 724 8800 Fax: 401 723 2690 www.wardwell.com WMDWELL
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NEWS PLUGS continued

DIT-MCO Now Offering Virtual
Instructor-Led Training (VILT)

DIT-MCO International, a leading
designer and manufacturer of electrical
wiring test equipment, recently besgan
offering virtual instructor-led training
(VILT) classes for their NETS (Next Gen-
eration Test Suite) software.

Due to the ongoing challenges and
concemns of in-person training, DIT-
MCO is now offering virtual instructor-
led training, which is a live NETS class
with a real instructor. Instead of being
at DIT-MCO in Kansas City, you will join
the class through video conferencing.
This allows you to watch and interact
with the technical training specialist.

A Virtual Classroom Experience

Taking a VILT NETS class will feel like
you are sitting in the classroom at DIT-
MCO. It allows for real-time participa-
tion in exercises with instant feedback.
It also allows for questions to be asked
as they arise, not in an email or with a
phone call. When you take a VILT class,
you are joining a live class through
video conferencing. The class may be
100% VILT or there may also be stu-
dents at our facility in Kansas City be-
ing taught by the same instructor. This
gives virtual instructor-led training an
authentic training feel, as the virtual stu-
dents are being taught the same way
as the live students. VILT is available
during any regularly scheduled classes,
following the same format as our live
classes, which is Tuesday — Friday from
8 am to 4 pm (Central Time). Custom
scheduled VILT classes can also be
scheduled.

Safety

Due to Covid-19 and the ongoing
need for safety, VILT offers an option to
avoid traveling. DIT-MCO wants to do
everything possible to ensure customer
safety during these times, without sac-
rificing the availability of training.

DIT-MCO International LLC is a
worldwide leader in automated cable/
harness test systems with over 60 years’
experience providing test equipment
for interconnect verification. Head-
quartered in Kansas City, Missouri, DIT-
MCO has sales and service offices in
the US and UK, plus authorized agents
and distributors around the world.

Heilind Electronics Expands
Cable Management Portfolio with
HellermannTyton In-Line Ratchet
P-Clamp

Heilind Electronics, a premier dis-
tributor of electronic components
worldwide and an authorized dis-
tributor for HellermannTyton, has in-
troduced the in-line Ratchet P-Clamp

to its portfolio of cable management
products. Engineered for heavy-duty
applications, it creatively solves wire
bundling challenges in OEM, automo-
tive and solar installations.

The HellermannTyton Ratchet P-
Clamp features an adjustable ratchet
clamp mechanism and is offered in five
sizes with multiple mounting options.
The innovative design helps to reduce
parts and inventory costs while saving
the time required for wire harmness and
cable installation and maintenance.

The construction of the Ratchet
P-Clamp opens the way to a more
efficient division of pre- and final as-
sembly. Simply position and fix the
opened Ratchet P-Clamp first, then
fasten the bundle -- or conversely, ap-
ply the clamp to the bundle first, then
fasten it to the mounting point. The ad-
justable clamp is easy to close by hand
to the precise diameter required. There
is no slack and the rifling on the inside
of the clamp automati-
cally centers the bundle

.

and minimizes the risk of pinching.

The robust Ratchet P-Clamp can be
used at operating temperatures be-
tween minus 40 degrees Celsius and
plus 125 degrees Celsius (up to 150
degrees Celsius for 240 hours). The
polyamide 6.6 plastic used is high
impact-modified, as well as heat and
UV stabilized. The zinc-plated stain-
less steel mounting plate is suitable for
high torque.

Visit Heilind’s website for more in-
formation on HellermannTyton Ratchet
P-Clamps.

CHIEF SUPPLY INC.

IS

N\

145 S. Lively Bouleva-rd__ B
Elk Grove Village, IL 60007

We buy

empty reels...

Plastic * Wood ¢ Cardboard
Almost any size or shape

CHIEF SUPPLY INC

847) 290-8686

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

CableEye

Highly Versatile Test and
Cable Management System
for Cables and Wire Harnesses

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

Graphically see missing or shorted
conductors, miswired cables, reversed

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

including the wiring schematic.

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

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

Trace hidden wires graphically with
our minihook probes.

Rapidly identify
unknown cables.

the wiring of

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

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

camiresearch.com/testimonials

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

Model M3Z Expandable to Over
2500 Test Points. Use with Laptops Too!

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

How much is your time worth?
Chances are that it won't take long for
your CableEye cable and harness test
system to earn back your investment.
Basic systems start at $1295.
Operating software included.

READY TO USE!

Continuity * Resistance * 4 Wire * Capacitance * HiPot - Components
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Visualize Wiring Schematically or
by Netlist with Color-Coded Errors.
See Full Measurement Data for
Every Connection.
Touch-Screen Compatible.

S usB
p

€

MATCH DATA
Z-AXIS CONTROLLER CABLE
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NOTES
2-AXIS CONTROLLER CABLE
Connector Type: High-den:

L2 R2 100 4| | Connector must have machined
4| | shell. Use AP part 778224-6.

NOTE: Pins 10-15 and 40-44 of this
ry rar i
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Fully Document Cables for your Own
Records or for your Customers.
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Automate Batch Testing

TAKE A
FREE 2 WK
TEST DRIVE!
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Free Tech Support!
=<.CableEye”

CAMI Research Inc.

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

An Affiliate of IPC

2022 WHMA 29TH ANNUAL

SAVE THE DATE!
FEBRUARY 15-17, 2022
TUCSON, ARIZONA

WHMA Annual Wire Harness Conference is your
opportunity to and new
approaches to the wire harness industry.

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

FOR MORE INFORMATION visit www.annualconference.whma.org.
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=\VHMA UPDATE

Harness Manufact

Creating an Intelligent Harness Drawing to Automate the Manufacturing Process Webinar

By Christine Siebert

MA supplier mem-
ber, Zuken USA , is
presenting this quar-

ter’'s webinar on September 8th at
1pm CST. This webinar is intended
for harness engineers, electrical en-
gineers, harness designers, assembly
and manufacturing technicians, har-
ness production managers, quality as-
surance, and engineering managers.

Presenting this webinar is Sanu
Warrier, Technical Marketing Man-
ager of Zuken USA, Inc. Sanu helps
customers find effective solutions
to their design challenges. His work
focuses on eliminating inefficiencies,
improving design processes, and re-
ducing costs to improve competitive
advantages.

Sanu Warrier, Zuken USA, Inc.

Sanu will take us through a rivet-
ing 45 minute presentation and 15
minute Q & A.This webinar will dis-
cuss what is the most essential part of
the harness manufacturing process?
The answer differs by the role of the
person answering the question.There
are many steps to get from concept
to a complete manufactured harness.
Each step in the process depends on
the previous step to move forward.
The idea of design-for-manufacturing
is to be aware of manufacturing and
assembly challenges during the de-
sign process. Does a simple harness
drawing with lines, circles, and pic-
tures do that? No, it does not. Creat-
ing a harness design with details for
driving manufacturing and assembly
automation is essential for success.

This webinar will outline the ba-
sics of creating an intelligent harness
design to generate accurate quotes,
drive smart quality checks and create
1:1 scale manufacturing drawings.
The live demonstration will include
utilizing the same harness data to
drive automated manufacturing tools
for labeling, testing, cutting, process-
ing, and visualizing wires. We will in-
troduce and outline the innovative
capabilities of using dedicated har-
ness design tools like Harness Build-
er for E3.series to augment harness
manufacturing.

webinar:

How to automate manual
processes to reduce time
and errors.

What you will learn during this .

¢ How to quickly create accurate

quotes and designs from ¢ How to drive next-generation
excel data manufacturing machines
* How to effectively capture * How to improve the harness

assembly process using the
latest automation technologies

manufacturing information in
the harness drawing

* How to use intelligent library
parts to improve accuracy and
reduce design time

B-:

—

Cipc

BUND ELECTRONICS BETTER

WHMA—

Wiring Harmess Marufacturer's Asnooistion

An Affiliate of FC

and much more

Wisdom Wednesday wehinars

Posting Page

We look forward to seeing you on
the webinar on September 8th at 1
pm CST. You can register at www.
whma.com or https://ipc.zoom.us/
webinar/register/WN_pNjdyJk1TkO-
BIBbzObdfDA.

Harness the Power of TWO Industry
Organizations with ONE Membership

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

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

+ Beincluded on the WHMA  org Directory of Manufacturer and Supplier Members
= Listen to experts discuss the latest issues in our industry through our FREE

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

« Enjoy a complimentary listing on the IPC Global Marketplace

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

MAM Health Care and to get a quote!

lason Zoubek, Absolute Quality Mfg., Inc.

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

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

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

For more information, contact Norm Sagon, WHMA/IPC sales representative.
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NEWS PLUGS continued

Flex Circuit Connectors
Attach to Lead Wires Using Reliable
F-Crimp

A line of connectors for flexible
circuits that eliminates soldering and
welding when attaching wires to foil
and film substrates has been intro-
duced by ETCO Incorporated of Bra-
denton, Florida.

ETCO FWC Series Flex Circuit Con-
nectors attach to lead wires using an “F”

WA

% BLuE

J/ALLEY CAPITAL

style crimp by automatic wire process-
ing equipment and have features that
securely embed when staked into the
foil or film substrate. Ideal for critical
applications, they are designed for at-
taching 16 to 22 AWG wires to alumi-
num- and copper-foil or film laminates
from 0.010” to 0.040” thick.

Supplied in strip form to increase
production speeds and efficiency,
ETCO FWC Series Flex Circuit Con-
nectors can be made to OEM speci-
fications in a wide range of sizes and
thicknesses to accommodate differ-
ent substrates. Available in brass and
tinned high brass, applications include

- - = -

MERGER & ACQUISITION SERVICES

Merger & Acquisition Advisory

Serving the Wire Harness Industry

Loren M. Smith, CEO

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

FreePoint

Technologies Inc.

capacitors, electro-luminescent light-
ing and displays, flexible heaters, and
relays.

ETCO FWC Series Flex Circuit Con-
nectors are priced according to con-
fig- uration, and quantity. Samples and
pricing are provided upon request.

For more information contact: ETCO
Incorporated, Sean Dunn, VP Market-
ing, (800) 689-3826, Email: sdunn@
etco.com, www.etco.com.

John Kusek Announces Retirement

DIT-MCO International, a leading
designer and manufacturer of electri-
cal wiring test equipment, announces
the retirement of CEO, John Kusek, as
of June 30, 2021.

Kusek joined DIT-MCO in Novem-
ber of 2007 as Chief Operating Officer,
where he served until 2015. When the
company was acquired by Capital for
Business and Sage Capital, he assumed
the roles of President and CEQ. In Jan-
uary of 2021, David Shier was named
President, and Kusek remained as CEO.

Kusek played an instrumental role in
leading DIT-MCO to some of the most
productive years in company history.
“After almost 14 years with DIT-MCQO,
it's somewhat bittersweet letting go,
but I'll certainly give it a try! I'm su-
premely confident the company will

continue to be in great hands moving
forward, and that its best days are yet
to come. Our success to this point can
be attributed to our great employees,
customers, suppliers, and ownership,
and | sincerely thank everyone who has
been a part of it. Together, these peo-
ple have made it easier for DIT-MCO to
maintain its status as an industry leader.
Among my fondest memories is the
spirit of camaraderie and purpose dis-
played by our workforce, doing what-
ever it takes to accomplish our mis-
sion,” said Kusek.

“As for the next steps in my per-
sonal journey, | foresee longer stays at
the lake house, spending more time
with family and friends, and resurrect-
ing vacation plans wiped out by the
pandemic. I'm somewhat ashamed to
admit | still have boxes to unpack at the
house from a move over a year ago, so
that’s definitely on the list as well.”

President, David Shier, said, “John
has presided over a period of strong
growth and profitability at DIT-MCO,
while valuing every employee’s needs
and contributions. We appreciate the
company culture that he has estab-
lished as CEO. As John besins his re-
tirement, we all wish him a long and
healthy life enjoying family, friends, and
well deserved relaxation.”

DIT-MCO International LLC is a
worldwide leader in automated cable/
harness test systems with over 60 years’
experience providing test equipment
for interconnect verification. Engineer-
ing, QC/QA, manufacturing, and test
personnel around the world use DIT-
MCO systems to verify the quality of
their products. DIT-MCO testers are
used extensively in the aerospace (mil-
itary and commercial), defense, and
transit/rail industries. Headquartered
in Kansas City, Missouri, DIT-MCO has
sales and service offices in the US and
UK, plus authorized agents and distrib-
utors around the world.

getfreepoint.com

Maintain Remote
Visibility in your shop

FreePoint's non-invasive and cost-effective industrial 1oT system

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

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

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
Representative 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
additional 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 mutually
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

Manufacturers Sales Rep
Seeking Cable and Harness Line

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

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

COMPANY FOR SALE
OWNER RETIRING

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

CONTACT: Martin Kenner,
Commission Brokers Inc.
P.O.Box 8456
Cranston, RI1 02920

401-943-3777
mkenner@ecommissionbrokers.com

REPS WANTED

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

Please contact us via:
Wiring Harness News

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

Email: info@wiringharnessnews.com

CASH FOR SCRAP

WIRE & CABLE

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

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

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

SALES AND SERVICE
G-TERMINATOR CONTROLS,
AMP CLS CPU CONTROL BOARDS
AND TOUCH SCREEN

Control Panel Assembly
Part number 354559-1

| .=l
Control Box Assembly
Part numbers 318900-1 & -2

il

CLS Touch Screen Assembly CLS CPU Gopter Board
Call 717-215-0518
Gbon9999@yahoo.com
GF ELECTRONICS LLC
WWW.GFELECT.COM

AMP, AMP CLS AND G TERMINATOR
ARE TRADEMARKS OF TE CONNECTIVITY
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* %% FOR SALE % %

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

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

WWW.DRUMCONE.COM

HIGH SPEED WIRE FEED SYSTEM FOR
AUTOMATED PROCESSING MACHINES

- - Heavy-Duty Steel

\ Construction

- Open Frame Design

- Fits Standard
24" Wire Drums

- Easy-to-Install Kit
- Quick Change Mounting
- Custom Sizes Available

- Made in USA

GLASSIFIEDS

BRAIDERS WANTED

ALL SIZES, TYPES, OR QUANTITIES.
ANY CONDITION

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

info@drumcone.com

678-929-5502 Ext 101

***Wanted to Buy***

Cable and Wire Harness Company.

I’m interested in buying a cable and wire harness company,
preferably located in the Midwest to Texas or Florida
but I’m open to other regions.

Prefer a family owned business with revenues
of $500,000 to $10,000,000.

| look forward to hearing from you.

eselse2020@gmail.com

JOB DESCRIPTION

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

Job Responsibilities - Cable/Harness Manufacturing Assembly
Experience Necessary:

Construct Prototype Wire Cable and Harness Assemblies
from customer prints. using soldering, crimping, and other
techniques as required in the WHMA-A-620 standards.
Write detailed work instructions, including charts and/or
pictures when possible.

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

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

harness manufacturing assembly experience performing
ALL job responsibilities listed above.

Work with limited supervision.

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

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

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

Desired: WHMA-A-620 certification

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

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

Job Type: Full-time

Pay: $14.00 - $20.00 per hour

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

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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L electric

THE BAx TERY SHOW Y & hybrid

vehicle technolngy expo

2021 Event Calendar

Stay connected with the global advanced battery
and H/EV technology community

THE BA: TERY SHOW THE BA: TERY SHOW
NORTH AMERICA INGITAL DAYS EUROPE
welectric | .. HEATERYSON Y uelectric)
'&hybrid | zmeric: Y s hybrid | europe
. - damerica vehicle technology expo
vehicle le(_hnoiogy expo ehicle technology exp
Sept. 14-16, 2021 Nov. 17-18, 2021 Nov. 30-Dec.2, 2021
North America Virtual Exhibition and Germany
Novi, MI Conference Stuttgart

Join engineers, R&D leads, and executives from across the
industry who attend our in-person and virtual events to:

« Source the latest technology and industry solutions

« Network with peers at the industry’s largest trade events

« Learn from thought leaders at expert-led educational
sessions

ke This event gives me real access to see some
of the challenges that are met at an end-user
level and with companies that are really
working with the end-user in mind. 5y

Dr. Limhi Somerville., Advanced Battery
Research, Jaguar/Land Rover

For more info, visit thebatteryshow.com O)j informamarkets
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HDES1B
Powerful 5.5 Tons of
crimp force ideal for

wires ranging from 12
to 2/0 AWG.

HDE36B

4 Ton crimp force intend-

ed to crimp copper and

aluminum cable with
DMC "D36" Dies.

BATTERY CRIMP TOOLS

Versatile and Portable Tools for a Powerful Precision Crimp

Rl AP DANIELS ®

MANUFACTURING

'lv CORPORATION

2 Ton crimp force
for 26 to 10 AWG

GMTE232B
350 Degree rotation &
4 Ton crimp force for

crimping environmental
splices

EMC3300

Coax Hex Crimping,
Open Barrel Contact
Crimping, Insulated and
Uninsulated Terminals,
Wire Caps and Splices.

See All of Our Battery Powered Crimp Tools at

www.dmctools.com
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MAXIMUM
FLEXIBILITY

FULLY SEQUENTIAL AUTOMATION
FOR PANEL BUILDS

ZETA 640/650
PLATFORM

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

For additional

information visit
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