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PUT MANUFACTURING IN THE MAILBOX

brochure from the College of Lake
ACounty (CLC) in Grayslake, lllinois,

recently arrived at my home in
nearby Buffalo Grove. It was CLC's fall 2026
Community & Workforce Education mailer,
the kind of publication that presents a wide
range of classes and programs.

What caught my attention was right on the
cover: “Explore manufacturing — Pages
5-6."

That is good exposure for manufacturing,
and our industry needs more of it.

Open to those pages and the message is
direct: “Manufacturing is hiring. Here. Now.”
CLC says Lake County is home to more than
1,300 manufacturers and that roughly 3,000
manufacturing jobs are available locally at
any given time. Some require short-term
training. Others require a willingness to
learn.

The brochure also makes a point we
sometimes miss. Manufacturing is not only
about running a machine. Manufacturers
need machinists and technicians, of course,
but they also need people in human
resources, accounting, marketing,
information technology and operations,
supply chain, customer service and sales. A
modern plant is a complete business, and it
offers more careers than many people
realize.

CLC is using the mailer to promote
behind-the-scenes tours, short-term training
tied to real jobs and paths from workforce
training to academic credit. It says
manufacturing bootcamps are being
planned in industrial technology and
precision machining. The college directs
interested readers to visit learn.clcillinois.edu
for further details. Those are practical steps.
Just as important, CLC is putting them in
front of households that may not otherwise
search for manufacturing education.
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That is the part worth copying.

For years, manufacturers have said that
parents, students and job seekers do not
understand the careers our industry offers. We
cannot wait for people to find us. More
community colleges should give
manufacturing this kind of space in the
material they send to the public. More
manufacturers should help those colleges with
tours, advisory committees, equipment,
apprenticeships and real job information.
Industry associations should help spread the
same message.

People cannot choose a career they never
hear about. They cannot picture themselves in
a modern shop if all they know is the outdated
image of manufacturing that many of us have
worked to change.

College of Lake County put manufacturing
on the cover and gave it two full pages. That is
good for students, job seekers, local
manufacturers and the community. More
people should know about it, and more
schools should follow the example.

If you are at IMTS this month, stop by CTE
booth 432313 in the West Building, Level 3,
Tooling & Workholding area. Tell us what your
company, school or community is doing to
make manufacturing careers visible. Good
ideas deserve to be shared.

about the author

Dennis Spaeth, a 46-year
veteran journalist, is the
owner and publisher of Cut-
ting Tool Engineering. Con-
tact him at 847-714-0176 or
dennis@ctepubs.com.




A PATTERN OF INVENTION

See the latest pioneering tool grinding from WALTER at IMTS 2026

IMTS UNVEILING

DAY 1,10:15AM.

NEW! VISION LASER

NEW! HELITRONIC GRINDING MACHINE
HELITRONIC POWER 400 DIAMOND
HELITRONIC MICRO

HELICHECK NANO

In the 1950s, the world's first automated tool grinder was
invented. The turn of the century saw the introduction of
2-in-1 tool grinding, also brought to market by WALTER.

For decades, the company has boldly advanced the tool
grinding art form. From September 14-19 in Chicago, you
will see the newest advancements.

AMIMTS2026  BOOTH #236802

See WALTER (and everyone else in the UNITED
MACHINING SOLUTIONS family) at IMTS.

& WALTER

Creating Tool Performance A member of UNITED MACHINING SOLUTIONS
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MILLING-INSERT SERIES EXPANDS EDGE ECONOMY.
Ingersoll Cutting Tools' DiPos milling-insert series provides
several choices for edge economy and application range.
DiPosDuo combines 90°, backdraft and high-feed capability
with four cutting edges. DiPosTrio uses six edges for 90°
roughing, finishing and plunge milling, while DiPosQuad
provides eight-edge inserts for true 90° shoulder milling. For
face milling, DiPosHexa supplies 12 cutting edges for 45°
work, and DiPosPenta uses one 10-edge insert in both high-
feed and 65° milling cutters.

f Since 1927 '
ﬂTAR CUTTER COMP. z 3
El B

GRINDING PORTFOLIO COVERS PRECISION
APPLICATIONS. Star Cutter's grinding-technology portfolio
includes five-axis tool grinders, centerless grinders, cylindrical
grinders and broach grinders. The systems are intended

for precision, repeatable applications ranging from blank
preparation through finish grinding. Star Cutter pairs the
machines with application engineering, automation and
service support for complex tool production in medical, gear
manufacturing and precision tool operations. The portfolio
incorporates TRU TECH grinding systems alongside Star’s tool
grinding and broach grinding platforms, giving manufacturers
multiple machine configurations under one supplier.
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FULL-GRIP PIE JAWS EXTEND WORKHOLDING RANGE.
Dillon Manufacturing's full-grip pie jaws use precision-milled
1.5 mm serrations with a stated tolerance of less than 0.0001"
to hold workpieces securely. Offered in 6061 aluminum,

1018 steel, brass or cast iron, standard diameters range from
6" to 24", with larger custom sizes available. The jaws can be
modified to heights up to 10" and widths beyond the chuck-
face diameter. Their broad contact area is designed to increase
driving friction while reducing part distortion during high-
speed machining, boring, tapping, drilling and finishing.

LYNDE X
NIKKEN

ZERO-POINT CLAMPING REDUCES SETUP TIME.
Lyndex-Nikken's zero-point clamping system provides a
modular alternative to conventional T-slot tables and vises. The
platform is designed to reduce setup and changeover time
while increasing machine capacity, with clamping components
that can be arranged for varied workpieces without sacrificing
positioning accuracy. One clamping stud is used rather than
separate zero, floating and free pins. Lyndex-Nikken says the
system provides repeat accuracy of less than 2.5 pm and

can support milling, turning, EDMing and quality-assurance
applications.
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High
Performance -
Solid Carbide
End Mills

SilverLine for
Versatile Machining

Select SilverLine for universal machining across
steel, stainless, and cast iron. Push speeds and
feeds with confidence—our multi-layered coating
holds up under heat and load. Keep cuts stable
and predictable so your team gets consistent
results part after part. Made in the U.S. and
stocked locally in inch sizes.

A IMTS 2026

Visit us in booth #431900

CERATIZIT is a high-technology engineering
group specialized in cutting tools and hard
material solutions.

Tooling a Sustainable Future

,\\CERATIZIT

ceratizit.com A

GROUP



Industry News N

AMERICAN PRECISION MUSEUM
NAMES DIRECTOR OF EDUCATION
Citing his ability to bring more
young learners through its
doors, the American Precision Mu-
seum (APM) in July promoted Mike
Fenzel to serve as director of educa-
tion and help position the museum
as a leading destination for hands-on
learning and workforce inspiration.

Located in Windsor, Vermont, the
museum mission is to preserve and
celebrate America’s precision manu-
facturing heritage while inspiring fu-
ture innovators through exhibits and
hands-on educational experiences.
Building on traditional STEM edu-
cation, the museum’s approach em-
phasizes the essential role of man-
ufacturing in turning scientific dis-
coveries and engineering ideas into
real-world products. APM educa-
tional programs offer students an
opportunity to gain practical expe-
rience in design, problem-solving,
teamwork and innovation — all while
exploring career opportunities in ad-
vanced manufacturing.

Since joining the museum in 2024,
Fenzel has been a driving force be-
hind the museum’s STEM+Manu-
facturing (STEM+M) education ini-
tiatives, according to an APM news
release announcing his promotion.
APM credits Fenzel with leading the
development for its second genera-
tion of A Maker’s Journey STEM+M
Education Kits, which are now being
used by classrooms throughout Ver-
mont, New Hampshire, western Mas-
sachusetts and the south suburbs of
Chicago. He has also played an in-
strumental role in expanding mu-
seum educational programming,
giving more young learners oppor-
tunities to engage with interactive
exhibits and discover how manufac-
turing has shaped the past — and
continues to shape the future.

"Mike's passion for education, cre-
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ativity and commitment to the mu-
seum’s mission has made a lasting
impact on the American Precision
Museum and the communities we
serve,” said APM Executive Director
Steve Dalessio. “His leadership has
strengthened our educational pro-
grams and inspired thousands of stu-
dents to see themselves as tomor-
row's innovators, makers and prob-
lem-solvers.”

Fenzel began his museum edu-
cation career in 1999 before spend-
ing more than 20 years at the Mont-
shire Museum of Science in Norwich,
Vermont, where he developed engi-
neering and maker education pro-
grams.

As director of education, Fenzel
will introduce more opportunities
for students, teachers, families and
lifelong learners to explore design-
ing, making and manufacturing —
including new maker experiences in
the Gene Haas Center for Manufac-
turing Inspiration.

“l am thrilled to help expand the
museum's makerspace and STEM+M
programming,” Fenzel said. "Help-
ing students understand not only

how things are designed, but also
how they are made, gives them a
deeper appreciation for innovation,
and opens doors to exciting future
careers. I'm excited to build on that
work through new experiences in the
Gene Haas Center for Manufacturing
Inspiration.”

Construction of the Gene Haas Center
for Manufacturing Inspiration should be
completed by December 2026.

Ben DeFlorio

Mike Fenzel brings hands-on STEM+M learning to the next generation of makers.

For more information about the mu-
seum, visit the APM website at amer-
icanprecision.org.

AUTOMATE 2026 BREAKS RECORDS
he Association for Advancing Au-
tomation (A3) in June celebrated

its most successful Automate show

to date, with Automate 2026 draw-
ing more than 50,000 registrants and

1,230 exhibitors to McCormick Place

in Chicago.

Hosted by A3, Automate 2026
filled 425,000 sqg. ft. of show floor
space with the latest technologies
in robotics, artificial intelligence (Al),
machine vision, motion control and



industrial automation. The event re-
flected the continued growth of au-
tomation across industries as com-
panies look for practical ways to
improve productivity, address work-
force challenges, strengthen supply
chains and remain competitive.

"Automate 2026 was the stron-
gest show we have ever had, not just
in size, but in the quality of the tech-
nology, conversations and connec-
tions taking place across the show
floor,” said A3 President Jeff Burn-
stein. “The energy in Chicago was in-
credible. From humanoid robots and
industrial Al to machine vision, mo-
tion control, autonomous mobile ro-
bots and industrial automation sys-
tems, attendees saw firsthand how
quickly this industry is moving and
how much opportunity lies ahead.”

The scale of the event was visi-
ble throughout McCormick Place.
Keynotes were packed throughout
the week, the show floor featured
product launches and live technol-
ogy demonstrations, and programs
focused on women, students, edu-
cators and emerging professionals
attracted strong participation. The
Latin America Networking event and
Women’'s Empowerment Forum at-
tracted hundreds of attendees, un-
derscoring the industry’s growing
focus on leadership, inclusion and
the next generation of talent.

The conference program also
reached a new high, with more than
1,600 registrants and 140-plus ses-
sions focused on industrial Al, robot-
ics adoption, workforce transforma-
tion, U.S. competitiveness, supply
chain resilience and the expanding
use of automation beyond traditional
manufacturing.

Key highlights from Automate
2026:

* Humanoid Robot Pavilion: Hu-

manoid robotics was one of the
major draws at Automate 2026.

The new Humanoid Robot Pavil-
ion, sponsored by NVIDIA, gave
attendees a close look at hu-
manoid robots and the enabling
technologies behind them.

* Humanoid Robot Forum:
For the first time, A3's popular
Humanoid Robot Forum was
hosted during Automate and
attracted more than 1,100 reg-
istrants.

ASSOCIATION FOR
ADVANCING AUTOMATION

and software category; and AC-
TILINK-JD from Synapticon in
the components, hardware and
enabling technologies cate-
gory.

* Joseph F. Engelberger Robot-
ics Awards: The robotics indus-
try's most prestigious honor was
presented during a dinner and
ceremony recognizing Hiroshi
Fujiwara, executive director of

Automate 2026 draws record attendance at Chicago's McCormick Place in June.

¢ Automate Startup Challenge:
Early-stage robotics and auto-
mation companies competed
for $10,000 and the title of
Startup Challenge Champion.
Mbodi was named the 2026
winner for its platform that al-
lows users to teach industrial ro-
bots new tasks through natural
language and simple demon-
strations.

¢ Automate Innovation Awards:
The innovation awards recog-
nized new products and tech-
nologies introduced to the mar-
ket in 2025. Winners included
InfinityCrane and SkyRunner
from CeiliX in the automation
systems category; Flux Al from
Standard Bots in the vision, Al

the Japan Robot Association,
and Robert Little, co-founder of
ATl Industrial Automation.

e Students and Educators: Au-
tomate 2026 continued to ex-
pand its focus on the next gen-
eration of automation talent
through the Education Pavilion,
A3 NextGen Theater, Student
Challenge, A3 NextGen Stu-
dent Tours and programming
focused on curriculum, career
pathways, hiring and workforce
development.

Automate Rewind

For those unable to attend Auto-
mate 2026, Automate Rewind is now
available. This digital library features
recordings of keynote sessions, the-

ctemag.com/mfgaxis.com 7
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available. This digital library features
recordings of keynote sessions, the-
ater talks, Automate LIVE interviews,
and exhibitor spotlights, ensuring
the wealth of knowledge shared at
the event remains accessible.

A3, a global advocate for the ben-
efits of automating, is on a mission
to promote automation technolo-
gies and ideas that transform the
way business is done. Members of
A3 represent more than 1,450 man-
ufacturers, component suppliers,
system integrators, end users, aca-
demic institutions, research groups
and consulting firms.

CUTTING TOOL SHIPMENTS TOTALED
$258.9 MILLION IN APRIL
hipments of cutting tools, mea-
sured by the Cutting Tool Mar-
ket Report, a collaboration between
AMT — The Association For Manu-
facturing Technology and the U.S.
Cutting Tool Institute (USCTI), to-
taled $258.9 million in April. The
value of shipments decreased 0.1%
from the previous month of March,
but was up 21.1% from April 2025.

Year-to-date shipments totaled
$964 million, up 17.2% from the same
period in 2025. Unit shipments de-
creased slightly in April after rising
the previous two months.

“While shipments are up in the
early months of 2026, much of the in-
crease is due to inflation rather than
increased units,” said Mike Stokey,
president of USCTI and executive
vice president and owner of cutting
tool manufacturer Allied Machine
& Engineering. “Raw material pric-
ing and supply continue to be chal-
lenges for cutting tool manufactur-
ers. These are unprecedented times,
but | am cautiously optimistic.”

Alan Richter, Cutting Tool Engi-
neering’'s editor-at-large, under-
scored the challenge created by
surging raw material prices. “In-
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creased shipments are partially the
result of robust metal cutting activ-
ity across multiple industries,” he
said, “but the cost of raw materials
to produce cutting tools has surged
over the past year or so, driving up
costs and inflating shipment values.

“In one instance,” Richter added,
“an aerospace manufacturer re-
ported the cost of carbide tools has
risen 30% to 50% over the previous
three months.”

The Cutting Tool Market Report is
jointly compiled by AMT and USCT],
two trade associations represent-
ing the development, production
and distribution of cutting tool tech-
nology and products. It provides a
monthly statement on U.S. manu-
facturers’ consumption of the pri-
mary consumable in the manufac-
turing process — the cutting tool.
Analysis of cutting tool consump-
tion is a leading indicator of both
upturns and downturns in U.S. man-
ufacturing activity, as it is a true
measure of actual production levels.

FABTECH 2026 BUILDS UP THE NEXT
GENERATION

ABTECH, a metal forming, fab-

ricating, welding and finishing
trade show and conference, will
host an expansive education pro-
gram Oct. 21-23 at the Las Vegas
Convention Center featuring 180-
plus expert-led sessions across a
dozen tracks focused on modern-
ization and workforce development.
The program is intended to provide
attendees practical tools and strate-
gies to solve today’s manufacturing
challenges.

“This year's program is built to in-
vest in every generation of manu-
facturing talent, making it easy for
someone brand new to the industry
and a 20-year veteran alike to find
sessions that move their career, and
their business, forward,” said Tracy

Garcia, CEM, FABTECH group di-
rector at SME.

The event also will bring together
the technologies, approaches and
insights manufacturers need to
thrive in the Al-driven era, covering
automation, smart factories, work-
force transformation and real-world
business results.

Tracks in this year’s education
program put two challenges at the
center of nearly every session:

e How shops modernize without

breaking what already works?

e How shops build a workforce

that can run what the technol-
ogy on the shop floor?

Key themes
e Al & Smart Manufacturing
Transformation — industrial

Al strategy, shop-floor intelli-
gence, digital twins and con-
nected factory ecosystems.

e Automation, Robotics & the
Autonomous Factory — adop-
tion roadmaps, collaborative
robotics, and real-world ROI.

* Operational Excellence &
Cost Optimization — reduc-
ing downtime, lean practices,
and predictive maintenance.

e Workforce Development &
Leadership Evolution — up-
skilling, career pathing, and
closing the labor gap.

e Digital Transformation & Con-
nected Factory — ERP mod-
ernization, real-time data and
cybersecurity for digital shops.

e Advanced Fabrication Tech-
nologies — laser, forming and
finishing innovations.

* Business Growth & Compet-
itive Advantage — capital in-
vestment, scaling and regional
supply chain strategy.

For more information, visit fabtech-
expo.com. CTe
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CUTTING EDGE ACCESSIBILITY

By Brandt Taylor

ast month | discussed my in-
I_troduction to circle segment

end mills (CSEMs). These tools
can be used to gain increased pro-
duction and profitability in finish
milling operations.

EMUGE-FRANKEN has devel-
oped four varieties of CSEMs that
can achieve better surface finish
and in shorter cycle times when
making parts on a five-axis machin-
ing center. These coated solid car-
bide tools can cut metal with a hard-
ness of up to Rockwell C 60 (Rcé0),
and employ a convex radius on the
cutting edges that result in a better
surface finish on the transition be-
tween adjacent cuts and/or a larger
step over distance than other tools
I've used can produce. In many op-
erations their performance should
be compared with what can be
done with a ball end mill.

The four varieties of circle seg-
ment end mills offered by EMUGE
— barrel, taper, oval and lens —
each feature a distinct cutting-edge
geometry intended for a particular
part geometry.

Barrel-shape: the flutes on the
side of this CSEM are curved, with
the center of the curve’s radius on
a plane at the middle of the flute
length. The tool transitions into a
smaller radius at the end of the mill.
Barrel CSEMs are good for finishing
curved surfaces. A barrel CSEM with
a shank diameter and flute OD of
10 mm has a side radius of 50 mm.
That's the same radius as a ball end
mill with a 100 mm OD. Shops that
switch from a 100 mm ball end mill
to a 10 mm barrel CSEM for finishing
processes could reduce cycle times

by 90% — and achieve better
surface finishes.

| have experience milling
curved profiles. If a process that
takes 60 minutes with a ball end
mill on a three-axis machine can
be done in six minutes with bet-
ter surface finish using a barrel
CSEM on a five-axis machine,
that is food for thought. (At
EMUGE's Advanced Produc-
tivity Center in West Boylston, Mas-
sachusetts, the company has the abil-
ity to prove this, milling real parts in
real time.)

Taper-form: This CSEM has been
around for a long time. When mak-
ing molds, the walls of mold cavi-
ties often need to be tapered, and a
taper CSEM will get the job done on
a three-axis machine. Even better,
doing this on a five-axis machine en-
ables the tool and toolholder inter-
face to get closer to the cut for bet-
ter rigidity, which allows for faster
metal removal and/or better sur-
face finish.

Other tapered end mills, mean-
while, have abrupt angles at both
ends of their flutes, a distinct dis-
advantage compared to taper
CSEMs. If, for example, a 250 mm
long surface is finished in six passes
with a tool that has 50 mm long
flutes, there will be surface finish ir-

|
about the author

Brandt Taylor is
the owner of Tay-
lor Engineering,
a Berlin, Massa-
chusetts-based
machine shop.
He can be reached via email at
gbrandttaylor@gmail.com.

BARREL TAPER

OVAL LENS

EMUGE-FRANKEN

regularities where adjacent passes
overlap. If, however, the straight
flutes have circle segments on both
ends of the tool, the surface finish
will be more consistent.

Oval-form: though similar to the
taper form, the flutes on oval-form
CSEMs have a large radius instead
of a straight taper. That's good for
cutting curved surfaces.

Lens-shape: this CSEM is a cross
between a stub end mill and a ball
end mill. The end of the mill has two
radii. A large radius across the face
is joined to the flutes on the side of
the mill by a small radius. In effect,
the corner of the cutting edge has
a fillet. A tool with a shank diame-
ter of 10 mm has a face radius of 20
mm, the same as a ball end mill with
an OD of 40 mm. This CSEM is good
for cutting a curved surface at the
bottom of a pocket.

A Fundamental Focus

In short, circle segment end mills
are all about accessibility of the cut-
ting edge to the workpiece. Any-
thing that helps make better quality
parts in less time works for me.

For shops considering CSEMs for
a specific milling operation, EMUGE
offers tool and machining recom-
mendations based on the geome-
try of your workpiece. cte

ctemag.com/mfgaxis.com @



Machine Tool Accessories
for Medical Applications

20:02Z/619€ "ON |eues
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The challenges of manufacturing high-precision medical parts, often from
exotic, hard-to-machine materials, are well known. Platinum Tooling can help.

Heimatec live tools, including 48,000 rpm speeders, enable advanced machining
operations such as drilling micro-holes and complex milling. These capabilities
increase throughput while dramatically improving efficiency, precision and
productivity for intricate components like screws and pins used in the

medical industry.

Hommel & Keller QUICK® knurling and marking tools offer precision
and superior surface quality for machining medical and dental instruments.

Tecnicrafts collets and carbide lined guide bushings for Swiss-type CNC
lathes are vital to medical machining, precisely holding and guiding material

to produce complex parts like surgical instruments and implants. Ultra-precision
grades offer runout accuracy of 5 microns or less, with specialized carbide for
exceptional wear resistance.

For your next challenge, look to Platinum Tooling for solutions!
Contact us today!

See Us At
Booth 432201

platinumtooling.com
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GETTING A GRIP ON TOOLHOLDERS

By Robert M. Layng

hether you own and op-
erate a shop or work for
someone else, you've

likely experienced a common prob-
lem that I've witnessed myself and
heard about from others in the in-
dustry — the shortage of toolhold-
ers fora CNC mill.

Because | work in a prototype shop
that serves engineers from a half
dozen or so different disciplines —
mechanical, civil, electrical, chemical
and environmental (a civil subfield) —
our CNC mill has a running backlog of
high-mix, low-volume part runs. Am-
plifying this backlog is an inconve-

Figure 1

The Dally Grind™

PODCAST

EVERY MONDAY
7AM CT / gam g1

Be sure to catch up with Robert M.
Layng on The Daily Grind podcast —
presented by Cutting Tool Engineering
— as he talks about machining opera-
tions with a new guest each week. The
podcast airs live Monday mornings at 8
a.m. Eastern — with a recorded version
available on-demand Tuesday mornings
whenever and wherever you get your
podcasts.

nient truth of sorts: that CNC mill is an
integral part of a hands-on laboratory

class with which | am involved and we
lock up the machine’s queue until the
lab is completed.

There are two distinct issues we
face at our shop. One is when the
mill is running at full capacity, which
means there is a pretty good chance
that the toolholder | am going to
need will not be available. The other
issue is when | need to perform a
certain operation, and while | may
have, for example, the slitting saw |
need, | won't have access to a ded-
icated toolholder for the slitting
saw. | have a few drill chucks, various
Weldon-type holders, and a cou-
ple of ER collet chucks, but no ded-
icated arbors (see figure 1).

All images: Lafayette College

ctemag.com/mfgaxis.com 1M1



The Daily Grind Podcast)

We do, however, have a slitting
saw mandrel on an R-8 taper for
use in our knee mills. This is where
the doctrine “adapt or fall behind”
comes into play. Enter the solution
— an R-8 to CAT40 adapter made
by Fitz-Rite Products of Troy, Mich-
igan (see figure 2). The use of this
adapter is a rather simple four-step
process:

1. First, back out the pull stud
atop the taper, which ex-
poses a captured drawbar
screw.

2. Next, insert your R-8 tapered
toolholder into the mating
pocket until you've hit the
drawbar screw, aligning your
key slot with the drive key in
the adapter.

3. Then, using a 3/8" hex key,
turn the screw until you've
bottomed out, giving it just
a little bit of torque to make
sure the screw doesn't back
out.

4. Finally, reinsert the pull stud
and snug it down with the ap-
propriate wrench.

Once assembled, the adapter
and toolholder can be added to
your machine’s tool library and
managed like any other tool in the
lineup.

This adapter has seamlessly ne-
gated the need for the parts requir-
ing a horizontal slot to be moved to
another machine (see figure 3). As
an added benefit, the slitting saw |
used was of a large enough diam-
eter that | was also able to run the
cutter along the bottom of the part
and cut it off to size, eliminating
yet another secondary operation.
The part, in this case a replacement
handle for the Civil Engineering de-
partment’s land surveying tripods,
simply fell off to the side of the vise
after the cutter completed its pass
(see figure 4).
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Another way in which this adapter
has boosted our capabilities is when
we need to deck the top surface of
a part in-process along with other
operations. While we have a dedi-
cated 4" face mill on its own CAT40
attachment, the drive shoulder on
which it is affixed is too wide to fit
inside the grippers on our auto-
matic tool changer. Using the same
assembly method as laid out ear-
lier, | inserted my 1.500" diameter
face mill.

A great example of this setup in
use is when we used to do a run
of custom connectors for our Civil
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Figure 3

Engineering department’s yearly
“Steel Bridge” build competition.
The parts were of a rather success-
ful design, so successful that it's
been consistently banned by the
competition judges for the past few
years and likely will continue to be
banned for the foreseeable future.

According to Stephen Kurtz,
Ph.D., P.E., associate professor of
Civil Engineering at Lafayette Col-
lege: “These things were so suc-
cessful that the judges have made
a subset of ‘Lafayette Rules’ spe-
cifically banning the things that we
have made that work so well.”

This is why I'm highlighting the
details of their efforts for you all.

Shout out: A special thanks to
Stephen Kurtz for access to some
background information and a few
sample parts to photograph. And
an extra thank you for his permis-
sion to use these parts as inspiration
for these articles. | will share more of
those photos in next month’s Daily
Grind column, “Facing My Simplest
Problems.” cte
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Al ADVANCES MANUFACTURING TOWARD INDUSTRY 5.0

By Jim Mayfield

f you happen to live deep in the

woods — as in lost in Russia'’s Si-

berian Taiga deep — you might
view artificial intelligence (Al) as a
flash in the pan. But anyone near
manufacturing understands Al is
not only here to stay, but an oper-
ational imperative. Its practical ap-
plications and significant returns
on investment will only continue to
drive outcomes for the future.

Some view Al as helping man-
ufacturing move toward Indus-
try 5.0, a framework that comple-
ments Industry 4.0 by prioritizing
human-centricity, sustainability and
resilience.

Currently, Rockwell Automation
research suggests that, on aver-
age, Al augments about 34% of
manufacturing operations, accord-
ing to the company’s 11th Annual
State of Smart Manufacturing Re-
port. What's more, that percent-
age is expected to grow to 54% by
2030. Rockwell’s report, based on
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responses from more than 1,500
manufacturers, also found that
53% of respondents named Al and
machine learning (ML) as holding
smart manufacturing’s greatest po-
tential for future business success.

Al is moving decidedly from a
conceptual schematic on the draw-
ing board to real-world application
across the manufacturing spec-
trum. With only about 18% of re-
spondents stating their Al efforts
remained in pilot stage, the Rock-
well report described the result
as “marking the decline of the pi-
lot-heavy phase that dominated
previous years.”

Building on Digitalization

The fourth Industrial Revolu-
tion, if you will, was introduced in
2011, shifting manufacturing from
local automation to interconnected
smart factories and real-time data
collection on a massive level.
With digitalization, plant manag-
ers could remotely monitor ma-
chines and manufacturing cells on

the shop floor. Web browsers, tab-
lets and mobile devices became
their eyes and ears. Manufacturers
programmed machines with rule-
based alerts that eliminated the
need for constant observation by
an operator.

Connectivity’s prime advantage
was the ability for shops to funnel
real-time data from machines on
the floor to centralized databases
and cloud storage platforms.

With manufacturing data in-
creasingly connected and accessi-
ble across systems, the stage was
set for Al.

“There is a very strong link be-
tween the two,” said Robert
Meshel, responsible for Al initia-
tives across the parts business line
at Siemens Digital Industries Soft-
ware. "Digitalization is mainly about
how to capture and store the data,
verify the data and then feed it to
the software for decision-making
and prediction.

“Al takes all the information col-
lected and processed on the shop



floor and throughout other depart-
ments of an enterprise and gives it
context. It's really about how to in-
terpret the data and then make a
decision,” Meshel said.

Al Core Functions

Physical Al refers to systems that
are designed to perceive, under-
stand and act in a dynamic environ-
ment. It pairs smart algorithms with
actuators and sensors to operate in
a closed loop system and perform
three primary functions.

* Perception: Gathering re-
al-world data using hardware
like cameras, microphones,
light detection and ranging
(LIDAR) systems and tempera-
ture sensors.

® Reasoning: Processing this
sensory input through various
Al models to gain understand-
ing of spatial context, physics
and intent.

e Action: Controlling machines,
robotic arms and vehicles
through this closed-loop sys-
tem to physically manipulate
objects or navigate space.

The technology has unlocked
applications that were previously
thought to be impracticable, said
Amar Dhaliwal, general manager of
FANUC America Corp.'s Automa-
tion Systems Group.

"We've been using physical Al
to track moving parts, adjust end-
of-arm tooling and compensate
for variations in real time,” Dhali-
wal said.

Generative Al can assist with
CAM programming, product de-
sign and the creation of process al-
ternatives, while other forms of Al
support workflow and supply chain
optimization and simulation.

Common Applications
Al capabilities are expanding into

virtually every manufacturing level
from initial product design and ma-
chine path creation to anticipating
maintenance downtime.

Predictive maintenance is among
the most widely deployed manu-
facturing Al applications. By using
smart machine tools and processes,
Al analyzes performance, histori-
cal maintenance data and real-time
cutting information to identify early
warning signals. In the process, Al
can generate alerts and mainte-

mand planning and scheduling sys-
tems analyze sales and market sig-
nals to predict shifts before they
happen. Manufacturers can also an-
ticipate and address bottlenecks by
tracking materials, shipments and
supplier performance. On the floor,
Al analyzes job priorities, material
availability and manufacturing ca-
pacity to sequence more efficiently.

One of the fastest growing ap-
plications at the shop level is Al-as-
sisted quoting and estimating. By

b d

Siemens

New NX X cloud-based CAD software from Siemens includes Al capabilities.

nance recommendations that help
reduce unplanned machine down-
time and maintenance costs.

Al-powered quality inspection is
another leading application. Using
visible light, infrared and X-ray com-
puter vision systems, some Al sys-
tems can detect defects as small
as 0.1 mm (0.0039") at production
speeds. Deep learning models can
outperform older rule-based sys-
tems in complex inspection ap-
plications and can be improved
through continuous, controlled re-
training as shops encounter new
types of defects.

Supply chain forecasting, de-

embedding Al into quoting work-
flows, engineers evaluate and com-
pare varying production methods,
materials and cost differences to
determine the most effective solu-
tion while maintaining required tol-
erances and quality.

Benefits

Understanding Al's tangible ben-
efits is straightforward. Faster, more
efficient designs, predictive main-
tenance, supply chain analysis and
vastly improved quality control all
improve manufacturing economics.
But Al also has positive implications
on the loss of institutional memory

ctemag.com/mfgaxis.com 15




@ Al Advances Manufacturing Toward Industry 5.0

caused by a shrinking skilled work-
force.

From a CAM sector perspective,
for instance, manufacturers can use
Al to streamline the process while
maintaining high-quality processing.

“The CAM process requires a lot
of tribal knowledge, people with
experience, and no new skills are
coming in,” said Meshel. “There is
a very clear shortage of skills in this
domain.”

Siemens and others are devel-
oping Al-driven CAM to analyze
alternatives, automate decisions
and generate machining strategies
that were previously created by en-
gineers with years of experience.
Moreover, engineers can verify and
optimize these strategies for vari-
ables like cycle time and tool wear.

"It becomes a truly agentic flow
where the system makes decisions
about the right way to process a
specific part,” he said.

Before Implementing Al
Large manufacturers may have
the capital resources and existing
operational and information tech-
nology infrastructure to implement
Al on a broad scale. Small- and
medium-sized enterprises require
more focus and should explore
out-of-the-box solutions offered
by Siemens and other Al develop-
ers rather than building and imple-
menting a solution from scratch.
For smaller shops “to succeed
with physical Al solutions, there
needs to be a clearly defined target
ROl use case,” Dhaliwal said.
Identifying specific challenges
and pain points is essential to ef-
fectively deploy Al, experts agree.
“It's better to be focused on
very specific issues and challenges
rather than trying to go wide like we
sometimes see with larger enter-
prises,” Meshel said.
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What Al won't do

The latest wave of Al develop-
ment has sparked controversy in
the larger context, with claims and
speculation of adverse effects and
unintended consequences. But its
uses in manufacturing are practi-
cal and utilitarian, designed to re-

interface will be a collaboration as
opposed to a superseding labor
force.

“The Al will need to collaborate
with humans. It is not a replace-
ment,” he said. “Al is a tool, and
people will still make decisions
based on states of the machine.

Al is going to be augmenting.
It's going to be a multiplier for the employees.'

duce risk, improve output and in-
crease revenue. Experts say the no-
tion that Al will replace the human
workforce is simply a myth.
“There's lots of sensitivity about
Al actually replacing people, and
this is not the case,” Meshel said.
“Generally, in the industrial domain,
Al is going to be augmenting. It's
going to be a multiplier for the em-
ployees. It will make them much
more powerful, much more effi-
cient to do more in less time.”
Dhaliwal believes the Al-human

contributors
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It does not provide a fully auton-
omous lights-out factory, and the
process drift will still require human
intervention and engineering deci-
sions at some point.”

Getting the early advantage

Many shops are currently using
Al to address and solve specific
problems and pain points: issues
with quality control, stubborn un-
planned downtime on a critical ma-
chine or inefficient quoting pro-
cesses, for example. As cloud ac-
cess becomes more affordable and
data sharing capabilities improve,
shops will leverage Al-driven tools
from specific applications to appli-
cations across their enterprise.

“Physical Al is scaling across
manufacturing facilities, plants are
starting from the ground up with
digital twins at the outset and work-
flows are increasingly being man-
aged by customized (Al) agents,”
Dhaliwal said.

While the window of opportunity
to capitalize early on Al's advan-
tages is open, that window is clos-
ing. Shops that do not presently
consider how to tailor the technol-
ogy to their enterprise may ulti-
mately diminish their opportunities
to capitalize on the creative collab-
oration Al provides. cte



A. Richter

Mid-West Screw Products operates and maintains single- and multiple-spindle screw machines at its Chicago facility.

BEST OF BOTH WORLDS

Chicago screw machine shop tackles components for a host of industries with
screw and CNC machine tools.

By Alan Richter

id-West Screw Products
Inc. operates vintage me-
chanical screw machines

and modern CNC equipment to
produce parts made of various
workpiece materials to serve nu-
merous industries, including some
medical applications.

Medical parts do not necessarily
go into a human body or get used

as surgical instruments when a phy-
sician performs an operation. For
example, Mid-West produces fix-
tures for medical lighting installed
over patient beds and in examina-
tion rooms, Lisowski said. Other
medical parts the manufacturer
makes include plastic devices for
inserting suppositories.

Now at its third location with two
buildings, one having 1,951 sgq. m
(21,0005sq. ft.) and the other with 464

sg. m (5,000 sq. ft.), Mid-West dates
to 1946, when Walter A. Lisowski
founded the company. (Though
Walter E. Lisowski's birth certificate
lists him as Walter Edward Lisowski
Jr., the family later discovered mid-
wife birth documents for his father
that thwarted plans for raising a Ju-
nior. I don't even know if (midwife
documents) are considered birth
certificates, but after naming me
Walter Edward, he found out his
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name was Walter Albert.”)

When Lisowski's father passed
away in 1984, the company trust-
ees in charge of taking care of his
mother, Virginia, asked the fore-
man to run the shop. The foreman
declined, Lisowski recalled, telling
the trustees, “I've got a family of my
own. | don't want to take care of an-
other family, but | don’t want to lose
my job.”

As a result, the trustees pro-
posed selling the company, but Lis-
owski requested running Mid-West
for at least a year as he was already
working at the shop. “l was a young
whippersnapper, and | ran the sec-
ondary department and made de-
liveries and that kind of stuff.”

That “stuff” included helping
move equipment from Mid-West's
second location to its current one,
he said. “That was 1965. | blew a
transmission in my Chevy pulling
machines on skids down the alley.”

Now 81, Lisowski said he has no
succession plan for the business.

As the Screw Turns

Mid-West had about 10 sin-
gle-spindle Brown & Sharpe and
Index screw machines at the time of
the move to its current location, Lis-
owski said, leaving room to spare in
the building. “I used to roller skate
out there.”

He added that Mid-West had the
German-made Index machines cus-
tom-built with eight tools in a turret
instead of the standard six and grew
to two lines of 10 screw machines
each before incorporating Acme
and New Britain multi-spindle screw
machines into the operation. Many
of the screw machines were built in
the 1940s through 1960s. “We re-
pair our own machines here. We
keep them running.”

Mid-West reports that the capa-
bilities of screw machines, which
operate using mechanical levers
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Walter Lisowski, president of Mid-West Screw Products, examines a couple of coated cams from
the shop's wall of cams.



‘We repair our own machines here. We keep them running.’

and steel cams, allow multiple pro-
cesses to be completed simulta-
neously. A single-spindle machine
cuts one bar of material at a time
while a multi-spindle machine pro-
cesses multiple bars of material
that are fed and machined simul-
taneously. Both types of machines
have different advantages and uses
based on the order specifications
of the customer and the volume of
parts ordered.

Part runs range from about 50 to
tens of thousands of pieces, not to
mention prototype production.

In addition to screw machines,
Mid-West uses an array of CNC ma-
chines, including ones from Haas,
Brother, Miyano and EMCO. Lis-
owski contrasted the operation of
a screw machine to a CNC machine
by noting that a screw machine uses
multiple tools in a turret and multi-
ple slides to come in and form fea-
tures whereas a CNC machine gen-
erally performs one operation at a
time. “But then we have a CNC here
that's a twin spindle and can work
on both ends.”

Nonetheless, when the applica-
tion is appropriate, a screw ma-
chine produces parts quicker than
a CNC, he noted. “If  can putitin a
screw machine, I'll run it three, four,
five times faster at a lower cost.
And [customers] go, 'How can you
do that?" And | said, technology.
‘What kind of technology do you
have?’ | said, ‘Old technology.”

Lisowski used the analogy of dif-
ferent animals to clarify. “The di-
nosaur makes a few steps and he's
on a mile, and a chicken takes hun-
dreds of steps and can't get there
yet.”

Even with that level of speed at
his disposal, Lisowski emphasized
that every second counts in man-
ufacturing. “We have a program,
where if you could save me one sec-

ond, I'll give you $100.”
Becoming Certified

Because many industries and
customers require the internation-
ally recognized ISO certification
as a prerequisite for doing busi-

ness, which facilitates entry into
new markets, Lisowski realized it
was in Mid-West's best interest to
become ISO certified. Mid-West
is certified to ISO 2001:2015 and
ISO 13485, AS?2100 Rev. D for aero-
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@ Best of Both Worlds

space, and ARM 9009 for firearms
and armoring.

“| saw that Northern lllinois Uni-
versity in DeKalb had classes in it
and they would come to your busi-
ness and teach you,” he said, add-
ing that instructors arrived twice a
week for two years. “Where other
people were using registrars to
teach them what they should do
and constantly charging them, so
they're making money hand over
fist.”

In a blog, Mid-West explained
that while medical devices can be
extremely costly and sophisticated
to produce, they also require basic
parts in their design. This is where
job shops come in because they
have the capabilities to make cus-
tom parts to customer specifica-
tions in the desired time frame.
Obtaining ISO 13485 certification
doesn't mean that all parts worked
on are destined for use in a patient.
Many of the parts and projects are
for other items medically related.
The word medical means more than
surgery; all equipment in a hospi-
tal or medical facility needs to meet
certain standards. Because of this,
most companies that make medi-
cal equipment and devices will work
only with companies that have ob-
tained ISO 13485 certification. Hav-
ing this certification lets them know
that a machine shop will follow the
strict requirements needed for the
medical industry.

Labor of Love

Mid-West employs 34 people,
working a single shift, with some re-
tiring after joining the shop out of
high school, Lisowski said. “It's hard
to give this up when you love what
you're doing.”
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An Index machine custom-built with eight tools in a turret instead of the standard six.

He added that he remembers the
time when a legal Polish migrant,
for example, would show up with
a suitcase straight from a plane or
train to seek employment. “My dad
brought him in and showed him
what to do.”

Now, however, is different, Lis-
owski noted, and he has difficulty
finding interested job candidates
who are mechanically inclined and
want to get their hands dirty. “I

even advertise on the radio for mil-
itary people.”

He added that Mid-West pays
for training for young employees
when appropriate. Upon complet-
ing a training program for CNC
machining, one worker wanted to
use his newfound knowledge to
trim a second off the production
of a part, which consumed 32 sec-
onds, and score the $100 reward.
After timing the revamped cycle,



the stopwatch showed 32 seconds.
"He goes, 'Darn, | thought | learned
something in school.” You can do
the same thing another way, but it
doesn't mean it's any faster.”

Another challenge when operat-
ing a screw machine business is ob-
taining the cams to control the ma-
chines. Lisowski said Mid-West has
cut its own cam designs on a spe-
cial machine since about 1965. After
80 years in business, the shop has
a wall full of cams. “We identify all
those different cams on a board.”

Lisowski emphasized that running
a prosperous screw machine shop
requires being inventive. “| have to
say that our success is through in-
novation and thinking outside the
box. My dad was that way. Some-
how through the genes, | guess |
became that way. | don't like to fail.”

As an example, Lisowski re-
called a buyer who presented him
with three 55-gal. drums of parts
that were scrap because a gauge
couldn’t be inserted into them.
"And he says, ‘but the guy that's
making them says | can put a gauge
in them when they're on the spin-
dle, but as soon as | cut them off,
they go cattywampus.””

The workpiece material was spec-
ified on the part drawing and still
needed to be used, but Lisowski
said he realized that having the ma-
terial pre-annealed would prevent
distortion and enable a gauge to be
inserted. “So, he gave me an order
for 5,000 or 10,000 and | made tens
of thousands, if not hundreds of
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thousands of those parts after-
wards. And because | helped engi-
neering with that, they brought me
into other parts.”

For more information about Mid-
West Screw Products Inc., call 800-
283-6032 or visit www.m-wsp.com.
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REVISITING SCREW MACHINES

Could your shop benefit from this tried-and-true technology?

By Christopher Tate

hat do you think of when someone talks about
W a screw machine? Is it an old single-spindle

Brown & Sharpe? Maybe a six-spindle Acme
Gridley or a 2-1/4" Warner Swasey? Maybe it's one of
the new CNC-controlled machines like those used in
medical device manufacturing. Each of these machines
evolved from a common ancestor and shares enough
DNA that they can all be called screw machines.

Modern automatic screw machines emerged in the
19th century, with Brown & Sharpe among the compa-
nies that advanced turret and cam-controlled designs.
Those developments helped establish the foundation
for today’s screw machines.

In case it's not obvious, the screw machine was so
named because it was used to manufacture screws. It's
hard to determine if the machine was designed with
only screw making in mind or if developers had already
recognized the impact these machines would have on
turned part manufacturing.

Except for some special cases, the average screw
is probably not made on a screw machine any longer.
Screw machines have niche applications in manufactur-
ing that no other machine tool can fill. It is amazing how
many engineers, buyers and shop owners do not fully
understand the unique qualities of a screw machine.

So, what is a screw machine? Like everything else in
manufacturing, it depends on who you ask.

Some Screw Machine Background

Before the age of CNC controls, screw machines
were far more prevalent. They were used to manufac-
ture large volumes of turned parts. They made parts
such as brass plumbing fittings, grease fittings and car-
buretor jets. If the part was turned and you needed
a lot of them for low cost, a screw machine was the
only choice. During World War Il machines with names
like Acme Gridley, Davenport, Conomatic and others
cranked out billions of parts essential for small arms
ammunition. After the war these machines were re-
tooled to turn automotive, appliance, plumbing and
other high-volume parts.

These machines are fast because they allow multiple
operations to occur simultaneously. Simple machines
like a single-spindle Brown & Sharpe could drill and
turn simultaneously. The more complex multi-spindle
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machines, some of which had eight spindles operating,
could create a multitude of features in each cycle. The
multi-spindles would rotate multiple pieces of stock
through stations where the various features were cre-
ated. In the last step the part would be cut off and col-
lected. This all happened with virtually no human inter-
action.

Multi-spindle machines are not as common in U.S.
manufacturing as they were in the mid-20th century,
but they still have a place. Old Davenports and Acmes
are being rebuilt and retrofitted with CNC controls.
These upgraded machines are for sale today, and you
will probably see one at IMTS 2026 if you attend.

'Screw machines have

niche applications in

manufacturing that no
other machine tool can fill

1

Why are 60-, 70- and 80-year-old machines being re-
built and retooled? Because the multi-spindle design
allows production speed that no other machines can
offer. No other turning machine comes close. Screw
machines, single-spindle and multi-spindle, routinely
have cycle times that are only a few seconds long. Every
five or six seconds a completed part comes off the ma-
chine. To put that into perspective, a machine with a
six-second cycle will produce 600 parts per hour or
4,800 per eight-hour shift. There are, of course, plenty
of parts that have longer cycle times, but you can see
how these machines are capable of cranking out huge
volumes of parts.

Swiss Lathes

There is a subset of screw machines called Swiss
lathes, Swiss screw machines or Swiss machines that
were developed in the late 1800s in Switzerland. In-
stead of holding the stock stationary and bringing the
turret to the stock, these machines would slide the
stock through a guide bushing past the cutting tools
that were held stationary. This method keeps the tool



very close to the guide bushing so that the workpiece
is well supported, which reduces deflection. The guide
bushing arrangement allowed machinists to make tiny
delicate parts needed for watchmaking.

Swiss-style machines are very prevalent today es-
pecially in the medical industry where they are used
to produce bone screws and similar long, thin delicate
medical parts. If not for the Swiss machines, medical de-
vice manufacturers would not be able to produce many
of the parts used to put us back together after injury.

Modern Swiss machines have a significant advantage
over the older cam-driven machines. Modern CNC ma-
chines can economically produce small quantities. Cam
machines required cutting tools that were part-specific,
and each tool station had to be set using shims and in-
dicators. Setting up an older machine to make a few
hundred or even a few thousand parts was difficult and
often uneconomical. However, with modern CNC ma-
chines, modern cutting tools and CAM software, a few
hundred parts is no big deal.

About the Cost

There is another characteristic that makes screw ma-
chines special. They are expensive to purchase and get
into production. If you are turning smaller quantities or
normal-sized parts, they are not going to be as efficient
as a turning center. Screw machines are in a class of their
own. Entry into the screw machine business requires
parts that must be produced in enormous quantities or
parts that simply cannot be turned with common lathes.

Surprisingly, many decision-makers in manufactur-
ing are unfamiliar with these machines. Buyers and en-
gineers could benefit from experiencing the speed and
precision offered by this class of machine tool. Cou-
pling the productivity of these machines with a strate-
gic inventory program can provide significant cost ad-
vantages.

If you are not familiar with screw machines, it is worth
taking the time to look up some videos online to see
some of the many applications. It is entirely possible
your company could benefit from this amazing tech-
nology. cie
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PARKING LOT OF IDEAS

Encouragement for continually chasing design improvements.

By Robert M. Layng

n the research and development

(R&D) and prototyping worlds,

there is a well-known and nec-
essary evil called the Parking Lot
of Ideas. We all may think that the
first iteration of a design is going
to be the end-all-be-all fix for which
we were hoping. We all know much
better. In both my private and pro-
fessional lives — mostly because
the brains of most machinists and
toolmakers rarely ever shut off — |
find myself adding to a vast void of
scrapped ideas, terrible one-offs or
prior iterations of designs that ulti-
mately proved successful.

Figure 1
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| have adopted the practice of
having a folder on the desktop of
both my office and personal com-
puters with the name “Parking Lot
of Ideas,” and | find that it encour-
ages continuous improvement of
whatever project | may be toiling
over on any given day. It is also
a wonderful way to reinforce the
“learning from mistakes” theory.
A great instructor from my trade
school days once told me, “It'snot a
failure if you've learned something
as aresult.” | know this isnt news to
most of you, but | felt it necessary
to share. That instructor also pro-
fessed a theory that | pass on to the
students that | work with now: “To

never be afraid of failure in a design,
more so now while you're in school.
You'll never know what you can im-
prove upon if you never take that
chance!” Plus, if they end up mak-
ing mistakes on a future employer's
dime, they probably won't hold that
job for very long.

For those of us who work in the
R&D or prototyping worlds, espe-
cially those of us like me who are
in the business of training the next
generations; teaching methods that
emphasize the practice of learning
from design mistakes is a wholly
productive way to help budding
engineers, machinists, toolmakers,
millwrights or the like to flourish!

All image: Robert M. Lag



Allow me to share an example of
my own with you.

While in the middle of a round
of sporting clays a few years ago, |
lamented the fact that | always had
loose shells to fumble and load
before each station. | decided |
needed to design a speed loader.
So, | broke out the graph paper
and the drafting supplies once
| got home and came up with a
simple spring-loaded clamp that
gripped the hulls (see figure 1). By
pressing a button, my design split
the clamp open and dropped the
shells into the chambers. | had the
opportunity to fabricate a set of
prototypes.

They were extremely blocky,
squared off and not very ergo-
nomic, but they almost worked!
Their size meant | kept hanging up
on other parts of the shotgun and

I
about the author

Robert M. Layng,
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Easton, Pennsyl-
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layngr@gmail.com.

couldn’t properly line the shells
up with the chambers. | needed
to come up with a more ergo-
nomic way to accomplish the same
goal, meaning | took what worked
from the first design and blended
edges, shaved away excess ma-
terial that didn’t affect function,
and eliminated parts or hardware
that only hindered operation. This
first iteration ended up in the Park-
ing Lot.

After making a set of loaders in
the second version, | took them for
a run at the clays course (see figure
2). | found that while they worked
better, something was still wrong.
They could be lighter, easier to use
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'It's not a failure if you've learned something as a result.’

@ Parking Lot of Ideas

and much cheaper to manufac-
ture using conventional tooling and
hardware that could be much more
easily sourced. Version two’s files
went into that dreaded folder on
my desktop.

Version three was the winner. The
inspiration came from legacy parts
| had made at my father’s shop in
my learning days. The idea used
a completely different method for
holding the shells in place. Instead

Figure 2
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of using two halves clamped to-
gether under spring pressure, this
design used a monolithic body
with a T-slot cut into the bottom
where the shells slide in, and then
spring-loaded pegs keep the shells
in place against the T-slot. The pegs
are fed in from the top, backed by
a small coil spring, and then loaded
with a set screw. (See figure 3 for a
breakdown of the assembly.)

| have made it a habit to save all
of my designs, being that there are
valid ideas or principles in each of
the iterations. This is to make sure

Figure 3

| can reference them and not make
the same mistakes again. The point
in all of this is that | would encour-
age you to set up a folder for your
own Parking Lot of Ideas — it will
help you to constantly chase im-
provements.

Shout out: | covered this topic on
an early episode of The Daily Grind
with Dr. Rohan Prabhu, Ph. D. A spe-
cial thanks to Dr. Prabhu for joining
the show that day, and for his excel-
lent advice on organization of the
Parking Lot. cte
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5-AXIS MACHINE REMOVES BOTTLENECK

hen it comes to aerial fire-
fighting, Neptune Avi-
ation Services is a well-

trusted name. To better support
its aerial firefighting work, the Mis-
soula, Montana-based company is
transitioning from its current fleet of
BAe 146 aircraft to the larger, more
advanced Airbus A319, which offers
greater capacity for fire retardant
and fuel. “"We are in the process
of purchasing our first Airbus A319
and that's the future of our organi-
zation,” said Pierre Blouin, airtanker
shop manager.

To keep its aircraft flying safely,
especially aging planes in which
the parts and aerostructures are
increasingly becoming more dif-
ficult to source, Blouin said Nep-
tune has a machine shop to pro-
duce parts and repair structures.
“"We can't let the lack of parts dic-
tate what we're doing with these
planes and, basically, bring a halt
to our organization.”

The shop was primarily using an
old three-axis CNC machine to pro-
duce simple and complex parts,
and the latter frequently required
multiple different setups to com-
plete, he added. In addition, the
shop has an old CNC lathe and a
number of manual machines. The
three-axis machine, which Neptune
still operates, is able to complete
relatively simple parts quickly, but
was a “bottleneck” when it came to
complex components.

Seeking a solution, Blouin said
Seth Cohen, machine shop lead, did
most of the research into purchas-
ing a new machine, and Neptune
acquired a C 400 five-axis machin-
ing center from Hermle USA Inc. in
Franklin, Wisconsin.

Hermle USA
Hermle installs the C 400 five-axis machining center at Neptune Aviation.

SOLUTION PROVIDER

Hermle USA Inc.
414-421-9770
www.hermleusa.net
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‘We want to bring in some revenue from the machine shop
as opposed to just our internal heavy airtanker customers.’

Blouin added that the biggest reason Neptune
bought the Hermle was the machine tool builder’s
high-quality customer service. That enables the ma-
chine shop to quickly obtain parts when needed.
"They'll even offer us a rep to come out and install the
parts, but we're always strapped for time, so they will
also offer the instructions for you to install the part, and
we've usually taken that avenue.”

In addition, he noted that Hermle installed the ma-
chine and helped Neptune set up all the needed
equipment. “They've been pretty helpful since.”

The high level of customer support enables Neptune
to comfortably reside in the “path of least resistance”
when machining parts, Blouin said. “But also, if some-
thing required some more creativity or required us to
blaze our own trail and get off the beaten path, that
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machine allowed us to do that.”

The Hermle machine has through-spindle coolant
capability, air blast for dry cutting, a Heidenhain spin-
dle probe to measure and find parts in the machine, a
Blum laser to measure parts, an 18,000-rpm spindle, a
mist collector and a Lang subplate to which vises and
fixtures attach.

About half of the parts Neptune machines are made
of aluminum, with 20% made of exotics, 20% made of
tool steel and the rest being plastic and non-metallics,
Blouin said.

He explained that many of the custom parts needed
for the A319 are tied to the installation of the retar-
dant tank and specific to Neptune, since it's the only
airtanker company using the plane for aerial firefight-
ing. “Being able to build these parts and to manage
the tanker modification in-house means we avoid the
delays and costs of outsourcing the project to a third-
party machine shop, helping us to complete mainte-
nance much more quickly.”

Outlining the company’s strategy moving forward,
Blouin said Neptune will develop parts for three tiers of
external customers in addition to making its own parts.
The most immediate will be for repair stations serving
the aviation industry, for which Neptune has already re-
sponded to multiple requests for proposals. “They use
the same rules as we do as far as the FAA goes, and so
it's really nice to get those companies as customers be-
cause they know what we do and we're generally certi-
fied to help each other out.”

Next, Neptune plans to pursue other opportunities
in the aerospace industry, including NASA and private
companies. Longer term, the company aims to enter
the contract manufacturing space, producing parts for
a broader industrial customer base.

“We want to bring in some revenue from the ma-
chine shop as opposed to just our internal heavy air-
tanker customers,” Blouin said, noting that external
customers would include ones turned away from shops
that are not interested in custom jobs and small runs.
“We would be satisfied with helping on those one or
two items.”

He added that as the customer base increases, Nep-
tune is looking to replace older equipment with newer,
better machines.



Hermle USA

A component that Neptune Aviation machined on its C 400 five-axis machine from Hermle.

"We're committed to expand-
ing both our capabilities and our
team,” Cohen said. “This invest-
ment in the Hermle C 400 is just the
beginning. We plan to continue up-
grading our equipment and grow-
ing the machine shop. We're also
actively hiring skilled machinists to
help us take full advantage of what
this platform can do. As | like to say,
you can't bring in a great racecar
driver if all you've got are jalopies.
With this machine, we're building a
shop that's ready to compete at the
highest level.” cte
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BRINGING A ROBOTICS VISION TO LIFE

he participants may be young,
Tranging in age from 12 to 18

and in grades seven through
12, but the FIRST Tech Challenge
for robotics is highly competitive.
The pre-qualifier tournament for
Oregon'’s statewide competition
drew 34 teams, including one from
Centro Cultural in Cornelius, Or-
egon. The Centro Cultural team
needed two wood brackets on their
robot replaced with metal versions,

said Angeles Godinez-Valencia, ed-
ucation director for the nonprofit
community service provider that
offers afterschool programs. The
wood brackets, she noted, were
chipping and not sturdy enough for
the competition.

Though student team members
regularly design parts for robots
with Autodesk Fusion CAD/CAM
software and produce those parts
on Centro Cultural’s laser cutters

and 3D printers, there is no in-house
CNC machine tool, Godinez-Valen-
cia said. In previous years when
the team required machined metal
components, a shop would pro-
duce parts for about $300 each.
However, funds are tight at the
community center, requiring stu-
dents to make do with what they
have, she explained. As it turned
out, a volunteer at the center and
a parent of a team member con-

Left to right: Cole Erhardt, OMIC R&D's associate machine solutions researcher; Mikala Stofiel, OMIC's applied research assistant; Centro Cultural
students Alex Hernandez and Oscar Harnandez with the machined parts from OMIC R&D; and John Timmerman, OMIC R&D's machine operator/
research assistant.
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nected Centro Cultural with the
Oregon Manufacturing Innovation
Center, Research and Development
(OMIC R&D) in Scappoose, Ore-
gon, which is hosted by and an in-
tegral part of the Oregon Institute
of Technology (Oregon Tech). The
partnership enables OMIC R&D
to turn academic insight into re-
al-world outcomes for manufactur-
ers across the region.

“The students didn't have to pay
anything because they were so gra-
cious to do it for free,” Godinez-Va-
lencia said.

The Centro Cultural team arrived
at OMIC R&D with a clear objec-
tive and the raw material — a piece
of 6061 aluminum — but needed
access to professional machining
equipment and expertise to drill
and otherwise machine two similar
parts, according to the collabora-
tive manufacturing hub.

“At OMIC, we believe that one of
the most important investments we
can make is in our students,” said
Don Hendrickson, executive direc-
tor of OMIC R&D. “When a group
of young people show up with a
problem to solve and the drive to
compete, we want to be the place
that helps them succeed. Experi-
ences like these plant seeds for ca-
reers in advanced manufacturing
and STEM — and that's exactly the
kind of community impact we're
here to make.”

Godinez-Valencia concurred
that it's important for young stu-
dents to connect with organiza-
tions like OMIC R&D. “I always say
that when they get an opportu-
nity to talk to someone in the field,
there’s so much that they take away
and it's very inspiring to them ver-
sus classroom time, which is great,
but there's nothing like getting to
see what these facilities are and

END USER
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what's available, what the future will
look like.”

The students presented their de-
sign to OMIC R&D, which provided
some input and tweaks before cre-
ating the parts on an Okuma ma-
chine. "It was a really great experi-
ence for them,” said Godinez-Va-
lencia, noting that OMIC R&D also
provided a tour of its facility.

According to OMIC R&D, the en-
gagement with Centro Cultural also
highlights the value of accessible,
community-focused manufactur-
ing resources for educational pro-
grams. As robotics competitions
grow increasingly sophisticated,
student teams often require pre-
cision-machined components that
go beyond what school workshops
can provide.

Unfortunately for the Centro Cul-
tural team, unlike previous times, it
did not qualify for the state com-
petition, but that did not prevent
the students from having a first-
rate experience. "They learned so
many different skills,” Godinez-Va-
lencia said. “The big thing is tech-
nology is constantly advancing, and
so they're learning about different
industries and different tools being
utilized and not just learning about
programming, but the hardware
side too. There are all these differ-
ent engineering skills that they're

gaining — and it's all hands on.”
She added that when team mem-
bers are exposed to the basics, they
build based on that information.
“They just run with everything that
they learn, and | love to see that.” cie
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