SURE, YOUR
QUALTY ISTIER 1.

But How’s Your
Lead Time?

Jack McGuinn, Senior Editor

A picture is worth 1,000 words. A “before-and-after” photo clearly
demonstrating the effective result of 55 / Lean changes to Precipart’s
shipping department processes.

The gear companies enjoying the most success in today’s
global market are those that firmly believe quality is much
more than expert craftsmanship and foolproof inspection
methodologies. For them, success is defined—indeed, dic-
tated—by how well they supply their customers with a total
quality experience. From the initial design stage and produc-
tion to on-time delivery to the customer’s doorstep, all are
elements of one interdependent, continuous improvement
universe—quality.

Think of it in terms of holistic health care, where doctors
devote care and attention not only to patients’ symptoms,
but also to their entire well-being. So too with today’s gear
industry, which is working literally night and day in the
development of total quality systems that ensure all of a cus-
tomer’s expectations are met. Got price? Sure. Top quality?
You bet. Good lead times? Uh, let’s talk. If you are a gear
maker and still in the “let’s talk” category, your Achilles heel
is showing. Your production team can make the finest-preci-
sioned gears that money can buy, but if, say, the packing and
shipping departments drop the ball one too many times, it
can be the poison that infects a customer’s confidence and
good will. In today’s omnipresent, extraordinarily competi-
tive global economy, every single department involved in the
sale, production and delivery of a part must take ownership
of its quality-driven responsibilities.

Quality Mixology . What does it take to get there?
Essentially, a quality cocktail whose main ingredients are
typically ISO certification (all four companies included in
this article are ISO-certified), Lean, Six Sigma, 5S (from the
Japanese), etc., either in their totality or in some combination
from that list. And with that, also needed is the development
of unquestioned metrics and benchmarks that clearly demon-
strate where you are, and where you need to be.

Wes Prosser is quality manager at Boston Gear
Company’s Charlotte, NC production facility. He believes
the trifecta of Lean, Six Sigma and ISO certification is an
effective combination that helps remove product flow bottle-
necks while simultaneously enhancing Boston Gear’s con-
tinuous improvement efforts.

“I just went to a really interesting ASQ (American
Society for Quality) meeting where they talked about how
you have to have (Lean and Six Sigma) to be effective,” he
says. “You need the Six Sigma to eliminate variations, get
your processes under control, including continuous improve-
ment. You also have to have the Lean program to eliminate
waste and remove obstacles from process flow. Otherwise
you’ve got a quality product that you can’t push along to
other departments or you’re pushing along bad product. It
takes Lean and Six Sigma to flow good product.”

ISO is also key to the mix. Often mistaken for a qual-
ity assurance program, it is really a management system.
But that system, and its collection of priceless data in a
central repository, is often what is needed to impose order
over chaos. And yet, ISO alone is not enough, according to
Prosser.
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“ISO helps make in-house process owners more respon-
sible, and it supplies them with a resource to help them do
that. (But) if, as a quality department, you’re only doing
(ISO), then you’re working for the system instead of the sys-
tem working for you.”

Daniel Rudolf, director of continuous improvement for
Swiss-based Precipart Corp.’s Farmingdale, NY facility,
also believes ISO to be quite useful. But he, too, believes it
is perhaps only a half-step towards achieving optimal pro-
ductivity and quality. He also finds it too forgiving and a bit
old-school.

“(ISO) does make you collect the data, but it really
doesn’t do anything with it,” he says. “ISO takes you only
as far as you really want to do it. If you want to satisfy your
(ISO) registrar, it’s not always that difficult. It is a very,
very good system and a very good tool, but if you want to
go beyond that and want to be in the 21st century, then that
alone isn’t going to do it.” And so the fact that Precipart and
Rudolf are true believers in Lean, Six Sigma, etc., comes
as no surprise. Failure mode and effect analysis (FMEA) is
also a big part of Precipart’s quality system. It helps Rudolf
determine whether established metrics and benchmarks are
being met and exceeded.

“In order to verify, we really need to conduct FMEAs.
But since we have a very diverse customer base, it’s very
difficult for us to do parts FMEAs. So we came up with a
process FMEA. We identify nine steps and we do FMEAs
with four teams going at once, and when one is complete,
we add another (analysis), and this is a two-and-a-half-year
program for us.”

How individual gear companies approach Lean practices
is a matter of company culture. Some are eager to talk about
their Lean implementation while others play down the for-
mal Lean principles, but practice them all the same.

South Bend, IN-based Schafer Gear Works is a good
example of a company that doesn’t talk the Lean talk, but
practices it all the same.

“We’ve dabbled in Lean concepts but we’re not totally
continued

Boston Gear’s Carl Teague Il at hls gear-cutting machine.
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Boston Gear’s Jerry Leadbetter at his speed reducer assembly staion.
Note the Lean-inspired shadow board in the background with job-
specific tools in perfect order. Note, too, the trays in the foreground
containing job-relevant parts, another Lean principle.

embedded with Lean,” says Doug Fozo, Schafer Gear’s
quality manager. “Lean isn’t something where you just say,
‘We’re all Lean.” Lean is perpetual, always changing, so
we’re always trying to change with it. But we use a lot of
Lean concepts; we’re going more and more towards smaller
batches, less inventory, etc.”

Whatever a company’s approach, and whatever they call
it, company-wide continuous improvement is the bottom
line.

“It’s survival in the business world, in my opinion,” says
Fozo. “You’ve got to continue to satisfy your customers, and

to satisfy your customers you’ve got to have the systems in
place to do it and improve it. You’ve got to have the systems
in place to be checking and verifying your parts throughout
the process, and ensure before they go out the door that they
meet the customer’s requirements.”

Gear companies attempting to hit the always-moving-
target that is customer expectations are implementing other
measures as well. At Boston Gear, Prosser points to robust,
in-house, twice-weekly audits of its 43 machining cells. The
auditors’ 10-point inspection documents print specs, bore
size, gage calibration, routing and print revisions, and more,
including proper finished part storage.

“I think it’s important that whenever you do auditing that
you stay as close to the process as possible,” says Prosser. “I
feel this is a very, very important audit that we do. We used
to audit more after a finished operation, but of course then it
is too late to do anything about it.”

Added to that is yet another pre-emptive quality check,
recently implemented at Boston Gear.

“We’ve gotten a fair amount of internal auditors certified
now,” says Prosser. “So we’re taking a step up from that and
starting an ISO coordinators program. We take a member
from each department and make them ISO coordinators, and
some of the things they’ll be involved in are internal and
external (ISO) audits. They’ll look at their documents and
records to ensure that they’re being reviewed and are up to
date.”
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Quality plastic is not an oxymoron. If all of the above
seems challenging, the same applies for injection molded,
plastic gear manufacturers. Rod Kleiss, president of Kleiss
Gears in Grantsburg, WI, explains how making molded gears
is similar yet different from metal gear manufacture.

“In plastics, we have another huge step or hurdle before
getting to final product,” says Kleiss. “We make a cavity,
and we make it with all of the accuracy and precision that a
person would make the metal gear with, but that will not be
the shape of our final gear. Our final gear will shrink away
from that—change, distort—and what we’re after is a big
step away from there. Somehow we have to target a shape
and make another shape that’s different in order to get what
we want.”

Kleiss, too, is a Lean prac-
titioner, especially regarding
labor costs and human error.

“Lean to my mind implies
automation, and I can’t afford
to have a person go in and do
a job that can be done by a
machine. Primarily because
the machine is going to do
it more repeatedly and more
accurately than a person. And
if you have things set up so
that a machine can always do

Rod Kleiss, hands-on owner and
operator of Kleiss Gears.

The clean-as-a-whistle shop floor at Kleiss Gears.

it, that means you must have a pretty stable process. And
so whenever I see someone opening a door to a molding
machine or doing some manual operation, I know we have
an issue that has to be dealt with. Repetitive work deadens
the mind, dulls the senses, and you’re going to see more
errors. And the fact that they’re doing the work is going to
cause more errors.”

Another challenge for molded gear makers is longer lead
times specific to injection molding, necessitated by the often
complex development of precision molds. Given the prevail-

ing “I-want-it-yesterday” mindset of today’s customer, that’s
continued

TIFCO Gage & Gear
33067 Industrial Rd. * Livonia, MI 48150

Ph: (734) 525-8000 « Fax: (734) 525-8400

TIFCO supplies the finest aerospace, automotive, and commercial industries
with precision gears (including master gears), shafts, collets, and components
that fit within our machining capability envelope:

« Internal/External Gears and Splines up to 15" in diameter and 36" in length.

* Fine Pitch Gears to AGMA 16 all other gearing to AGMA 15.

« Generative and Form gear grinding up to 15" in diameter.

 Precision Helical Gears up to 15" in diameter, face width to 6" and length to 30".
« Gear Hobbing, Shaping and Shaving up to 12" in diameter.

* Precision CNC turning and milling capabilities.

« Gear Inspection on State of The Art Machines.

* Rush Delivery on Master Gears Available in one week!

* Quick service and turn around in our all temperature controlled facility.
« Professional and courteous staff here to assist in any way.

TIFCO Gage & Gear designs and
manufactures precision gages, splines and gears
for the aerospace and automotive industries. Our
work orbits with NASA, powers the fuel pumps
of many aircraft, drives with the Big Three, crawls
with Caterpillar and sails with the Navy. We
provide solutions to demanding applications
that require the expertise that only comes with
decades of experience.

TIFCO’s present capabilities evolved, since
it's founding over 40 years ago, by upgrading tech-
nology in recognition that delivery and quality to the
customer’s needs are the first priority. To this end we
practice the principles of Kaizen, Six Sigma and Lean
Manufacturing. Not only are most machining activi-
ties accomplished on state-of-art CNC tools, but also
TIFCO’s entire process is managed by an ERP system
that utilizes “start-to-finish” bar code tracking and in-
corporates production integration and planning.

www.tifcogagegear.com

@ Member of AGMA

www.geartechnology.com ‘ July 2007 ‘ GEARTECHNOLOGY 57


http://www.tifcogagegear.com
http://www.geartechnology.com

a problem with no magic bullet fix.

“The customer is always looking for proper fit and func-
tion of the final product,” says Kleiss. “Quite often they
don’t know what they must have in (plastic) gears to achieve
those goals. Additionally, there isn’t a lot of history for
plastic molded gears concerning questions of noise, wear, or
load. Even materials are poorly researched for gear applica-
tions, or at least poorly reported in the industry. To a large

Schafer Gear’s training room, with wall-mounted instructional
panels. In-house, on-the-job training is a necessity for today’s gear
manufacturers.

Precipart’s QC inspector Mihai Burucea (foreground) working at a
digital height-gaging machine, while Ken Gentry monitors a CMM
machine.

Jose Talavera (foreground), gear manager, and operator Julio Reyes
in Precipart’s gear department.

extent, the customer must rely on the molder to answer gear
design, material, and inspection questions correctly.”

As for lead times, says Kleiss, “Delivery is a tough nut to
crack. We are also challenged to provide even quicker pro-
totypes. We have tried SLA (stereolithography) with some
success for some applications.” Kleiss mentions other things
the company is doing to speed along the process, such as
what he calls a lead time-shortening “gear-on-a-stick” mold-
ing tool that allows for quicker change outs for cavities and
core pins. But the reality that remains, according to Kleiss,
is that “In today’s world, it is rare to be given more than 10
weeks to produce final product. Quite often the desire is for
half that time. Five years ago, we could take 10 to 12 weeks
for tooling and on-time was virtually 100%. We are still
close to 100% on-time, but tooling has gone down to six to
eight weeks for most jobs.”

Capabilities upgrades have quality consequences. Of
course, the traditional gear companies discussed in this
article have their own unique production quality issues—
grinding, for example. It’s become a major element of fin-
ished gear products over the past 10 years or so, as applica-
tions have become both more sophisticated and demanding
in terms of noise, load, and other issues. Today’s reality is
that high-precision gears are also expected to meet specifica-
tions involving cosmetics, MSDS constraints and functional-
ity.

At Schafer Gear (and Boston Gear), where most grinding
is done in-house, those demands have led in turn to proactive
improvements in the grinding department’s quality proce-
dures.

“The biggest (quality) upgrade has been in the gear
grinding, and it’s causing us to look at a lot of our internal
quality system because everything got upped a notch,” says
Schafer’s Fozo. “The quality of the finished gears, the qual-
ity of the lead, the profile; everything that we do was kicked
up a notch. The market demanded it, and that’s why we went
in that direction.”

Boston Gear, as we’ve already seen, addresses the qual-
ity issues attached to grinding by its comprehensive use of
in-house auditors.

But as mentioned earlier, robust quality standards must
be company-wide in today’s market. And so gear companies
like Schafer, Boston, Precipart and Kleiss are also looking—
quoting Mr. Shakespeare—*“with a lean and hungry look” at
streamlining their packing and shipping departments.

“By putting in a designated storage location and stockage
level for shipping supplies, we have not run out of packag-
ing,” says Robert Doshi, Schafer’s production manager. “We
have standardized the work instructions on all work orders to
ensure the quality and consistency of our packaging.” Doshi
adds that they’ve also reorganized the shipping department
to “facilitate the flow of materials into and out of ” that area.
One result, according to Doshi, has been the ability to ship
more same-day priority parts. Another is a drop in past due
deliveries by 75%.
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At Precipart, a job shop where small quantities of spe-
cialty precision parts are the rule, grinding is not done in-
house, but by a nearby, trusted supplier. Precipart’s Rudolf,
however, admits that “It is becoming more of a problem
for us because you have no control over delivery times.”
Which is one reason Lean practices are so important there.
Purchasing is one of many departments where Lean can help
tremendously.

“If you have 12 weeks to do a job and you burn three
weeks (in Purchasing) getting material, getting work orders
together, you’ve just lost three weeks,” says Rudolf. “So
that process has to be looked at and streamlined with Lean
principles.”

But Rudolf harbors no illusions over where the competi-
tive edge exists these days.

“Right now the main customer expectation is lead time
because I don’t see quality or price being an issue anymore,
meaning that if your price or quality aren’t there there’s
nothing to talk about. So now you hear, ‘This guy can give it
to me in 10 weeks but I want it in eight.” There’s tremendous
pressure in the industry with lead time because no one wants
to keep inventory anymore. So it has to flow.”

Rudolf says that Precipart—as do many other compa-
nies—relies on detailed value stream mapping to track every
job sequence on its journey from Purchasing to Shipping. He
adds that, at Precipart, lead time improvement is tracked on
a “client and/or project” basis, pointing to a value stream-
mapped project for a customer in which lead time was
reduced by four weeks.

At Boston Gear, improvements in the shipping depart-
ment have been kaizen-intensive, leading to various Lean
tools integration.

For instance, says Prosser, “One project was to match
pick location with product popularity. After performing
numerous time studies, we were able to determine the inven-
tory locations with the easiest—and quickest—pick times.
We then defined our products into three categories—‘A’
items are frequently picked; ‘B’ items are seldom picked;
and ‘C’ items are rarely picked. We then moved our ‘A’
items to the most desirable locations in the warehouse, based
on picking speed and ease of picking.” And so forth. Another
kaizen-inspired upgrade was a “visual picking board,” which
allows supervisors to track in real time the workload of
each on-shift picker. That information is then used to assign
picking orders to those handlers with the available time and
opportunity relative to an order’s priority. It’s a classic appli-
cation of Lean principles.

And on it goes. Gear shops everywhere continue to
explore any means possible to get leaner and faster, to con-
tinually improve, and to keep their customers coming back
for more. In truth, companies no longer have much choice in
the matter.

b}

“If you’re not continuously improving, I don’t know how
a company can survive, I really don’t,” says Fozo. “Even if
you are a ‘Ma and Pa’ shop, you still face the pressure of
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outside competition. And if you’re not doing anything to bet-
ter yourself or improve, I don’t know how you can survive in
today’s global economy. Somebody’s always going to be out
there trying to beat you.” &

For more information:
Boston Gear Company

14 Hayward Street

Quincy, MA 02171

Phone: (617) 328-3300

Fax: (617) 479-6238

Intfernet: www.bostongear.com

Kleiss Gears Inc.

390 Industrial Drive

Grantsburg, WI 54840

Phone: (715) 463-5995

Fax: (715) 463-5996

Website: www.kleissgears.com
E-mail: rodkleiss@kleissgears.com

Precipart Corp.

Q0 Finn Court

Farmingdale, NY 11735
Phone: (631) 694-3100

Fax: (631) 694-4016

Internet: www.precipart.com

Schafer Gear Works

4701 Nimtz Parkway
South Bend, IN 46628-6151
Phone: (674) 234-4116
Fax: (5674) 234-4115

The quality lab at Schafer Gear. Carts with pr0|eci-speclflc paris staged Internet: www.schafergear.com
for transport to the production area can be seen at lower left.
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