FEATURE

Punching Above
Your Weight

A multitasking machine enabled this small shop to bid competitively against
larger operations by eliminating setups and reducing cycle times, but it first
had to learn what jobs work best using turn-mill equipment.

BY RUSS WILLCUTT
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uoting a job is a complicated process. In

order to outbid the competition, many fac-
tors must be taken into consideration, such as
the cost of raw materials, equipment investment,
spindle and cycle time, man hours, degree of
automation, the ability to perform lights-out
machining and the number of setups that will be
required to make a particular part. Bid too high
and lose the work; bid too low and lose your...
profit margins. Finding the sweet spot is the
secret to success.

Seeking to increase its competitiveness by
adding new capabilities, Goodson Manufacturing—
a seven-man shop located in Bohemia, New
York—invested in a multitasking machine capable
of both milling and turning that is enabling it to
succeed in a crowded market, regularly quoting
well below much larger operations.

Manufacturing parts for markets including
automotive, printing, packaging, motion control
and precision instrumentation, and working pri-
marily with aluminum and stainless steel, the
company was often forced to perform as many
as six different setups on two machines—a hori-
zontal mill and a lathe—on an average part before
investing in a multitasking machine that could
perform both functions in a single setup. The cycle
time on an average part was also cut in half, from
a total of 6 minutes on two machines to 3 minutes
on one.

Still, skill and strategy is required to get the
most out of a multitasking machine. Factors to
be considered include machine allocation—what
parts should be assigned to each, and why?
To what degree can the process be automated
in order to keep operation costs low, and what
machine options are available that will comple-
ment your manufacturing configuration?
An examination of the thought processes
involved in both deciding to make such a hefty
capital investment, as well as ensuring that both

(Facine Pace) John Schilling, president and founder
of Goodson Manufacturing, peers through a stainless
steel motor housing machined at his shop in Bohemia,
New York.
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existing and new equipment capabilities are
maximized, provides insights into the benefits
of adopting multitasking.

ONE MAN, ONE MACHINE

John and Jennifer Schilling founded Goodson
Manufacturing in 2003. Based on Long Island, it
is near the former location of his father’s machine
shop, C.P. Schilling & Sons, which was launched
by his grandfather in 1963. As the fifth of six broth-
ers employed by the company, he worked there
for 11 years before realizing he wanted to do
something on his own. Although it was a difficult
decision to leave the family business, he leased
some space and started knocking on prospective
clients’ doors. Five years later, in 2008, he pur-
chased his father’s business once he was ready
to retire.

In the early years, though, it was a bare-bones
operation: “One man, one machine and one cus-
tomer,” Mr. Schilling says with a laugh. That machine
was a Mazak Matrix Nexus 510C-II four-axis
vertical machining center, which he’d purchased
new his first year in business. This allowed him to
manufacture components for a specialty window
company supplying the home construction market,
which in turn provided the capital he needed to
buy a second 510 VMC the next year. He spent 2
years “going to work at 3 in the morning, quoting
until 7 a.m., running the machine until 7 that eve-
ning, and then answering emails about the quotes
I’d sent that morning,” he says. “Then I'd go home
and sleep for a few hours.”

By Goodson’s third year, revenues had increased
to the point that Mr. Schilling was finally able to
hire his first employee and add a Mazak QTN
100-II lathe. And although he’d increased the
number of part numbers he was supplying his
lone customer from 20 to about 200, the collapse
of the housing market was beginning to loom on
the horizon, so he realized he needed to diversify
his customer base. One approach involved joining
MFG.com, which he attended to assiduously for
ayear, landing some accounts that remain among
his largest. As revenues increased, additional
workers were hired, which allowed him to spend
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This cam lever is
machined on the Integrex
directly from 4-foot long,
%/,-inch bar stock in a
single setup.

more time reaching out
to potential customers.
New equipment was
purchased, as well. “I
generally like to buy one new machine per year,”
he says. “If you don’t keep up with the latest
technologies, you're sunk.”

The acquisition of C.P. Schilling & Sons in 2008
brought with it two employees as well as some
older equipment—two of the first Integrex-style
Mazak machines sold in the United States, in fact.
One was an early turn-mill machine that was
leading-edge when it was purchased, but couldn’t
compete against newer multitasking machines in
terms of power and holding tight tolerances. In
2011, he sold the two older machines to put a
down payment on a new Integrex 100-IV turn-mill
machine equipped with an LNS bar feeder
that is capable of loading 4-foot-long bars up to
2 inches in diameter and is linked to a 6-inch,
three-jaw chuck. The machine has a 6,000 rpm
turning spindle and a 12,000 rpm milling spindle.
He could immediately see that he’d made a good
investment, due to the elimination of multiple
setups alone.

“Going from six setups to one saved an incred-
ible amount of time, and it also improved quality
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because there was less handling of the parts,”
Mr. Schilling says. “From that point on, anything
we bid that required milling and turning became
a candidate for the multitasking machine.”

Forinstance, Mr. Schilling says that a part that
requires turning with some milling works best on
a multitasking machine, but the degree of com-
plexity dictates whether it can be produced in an
unattended or lights-out manner. A part that has
close tolerances of 0.0005 inch or less on several
dimensions that requires machining from multiple
angles is a good candidate. A part that requires
more milling than turning generally works best on
a separate mill and/or lathe. The reason is that,
although the Integrex has a powerful milling
spindle, you can only machine one piece at a time,
while you can produce as many parts as can be
fit on a pallet in a horizontal milling machine.

MULTITASKING METHODOLOGY
Although multitasking machines are produced by
many OEMSs, the basic definition of the process
describes a single machine on which milling,
turning, drilling, tapping, deep-hole boring, and
even hobbing can be performed, allowing a part
to be manufactured from raw material such as a
blank or barstock all the way to the finished prod-
uct. Multitasking can range from a basic setup to
a more advanced configuration featuring a
high degree of automation, depending on a
shop’s requirements.

Goodson’s choice of the Integrex 100-1V turn-
mill machine represents a fairly basic level,
although he did connect automation at the

Some parts, such as this
right-angle housing, had
to be set up as many as
six times on two different
machines prior to pur-
chasing a multitasking
machine. Now it can be
machined straight from

a blank to the finished
product.
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beginning and end of the process. When Mr.
Schilling purchased his multitasking machine,
he chose an LNS Quick Load Servo 80 automatic
magazine bar feeder, which features a “plug and
play” interface with the Integrex, and a Rota-Rack
parts accumulator from Royal Products. This
enables the machine to run unmanned, and also
in lights-out situations, which lowers the cost
per part since an operator’s wages don’t have
to be factored in. Along with the reduced cycle
times on parts that can be manufactured com-
pletely from a blank on the multitasking machine,
he is able to bid significantly lower than com-
petitors who have not invested in multitasking
equipment, at the same time receiving a fair profit
for his work.

In determining which parts are well-suited for
lights-out operation, Mr. Schilling points to several
criteria. Thefirstis cycle time, in that parts requir-
ing longer periods of machining are ideal for
overnight, unmanned machining. High-volume,
repetitive work involving mass material removal
also makes sense in a lights-out setting.

One part is ideal for this scenario. A cam lever,
which is a simple solid cylinder with a male keyway-

Purchasing this Mazak Matrix 4000-1I HMC with a
six-pallet manufacturing cell was made possible by
the increased revenues that were brought in by the
Integrex turn-mill combo.
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The automatic bar feeder
and the parts catcher
enables unattended
operation of Goodson’s
multitasking machine.

type feature at one end, can first be turned to the
proper diameter before the feature is milled. Once
the bar feeder is loaded and set up, the machine
can run unattended, producing finished pieces
that are then gathered in the parts accumulator.
Again, the fact that minimal contact is required
by this process increases quality and allows the
company to bid competitively.
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More complex parts can be produced as well,
such as a right-angle housing, which is a small
square structure with chambers, recesses and
holes to be drilled. Turning pares down the bar-
stock to the proper diameter before milling the
irregular features called for in the plans.

Other parts for which multitasking machines
are particularly well-suited include structural
aircraft components, crankshafts, cylinder heads,
spiral bevel gears, pump screws, medical implants,
propellers and turbine blades. On the other hand,
parts made of harder materials that cause
increased tool wear run the risk of causing tool
breakage and do not qualify for unmanned
operation overnight. Parts that require shorter
cycle times are generally run during the day, as
are those causing high tool wear that may call
for new inserts more frequently.

FIGHTING THE GOOD FIGHT

Four years since buying his multitasking machine,
Mr. Schilling points out the many ways it has
helped a relatively small shop such as Goodson
Manufacturing to compete with—and win against—
larger companies that would seem more well-
equipped at first glance.

First of all, he recalls tripling his workload in
the 3 months following his purchase of the Integrex
100-1V since his bids came in so much lower
compared to area competitors lacking multitask-
ing capabilities. This was a mix of parts for new
and existing customers in differing lot quantities,
and also fast prototyping of both simple and
complex parts. Unattended operation, bolstered
by faster cycle times, brought his cost per part
down to a range that allowed him to win the bid,
and also for the profit margins to be high enough
for the job to be worthwhile. Reduced setups on
nearly every part run across the machine have
also kept Goodson’s costs down.

Another benefit, Mr. Schilling says, is the user-
friendly Mazatrol HMI, which he says is one of the
most intuitive controls he’s encountered. “If you're
wanting to get into multitasking, this is the way to

Goodson Manufacturing, 631-589-4016
or visit goodsonmfg.com.

Mazak Corp., 859-342-1700
or visit mazakusa.com.
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go,” he says, “because the control basically teaches
you how to operate the machine. You find that
new employees, even if they haven’t had any
official training, get up to speed very quickly.”

The extra work the turn-mill combo brought in
also allowed him to rethink his machine allocation,
as well as what new machining processes would
work for his shop. Once he had the Integrex in
place he was able to buy the first of three horizon-
tal machining centers with automatic pallet chang-
ers to allow for unmanned machining from Mazak.
The most powerful is a Matrix 4000-I11l with a
six-pallet manufacturing cell that basically runs
every day, around the clock.

Mr. Schilling’s decision to go with this particu-
lar process and configuration is based on a number
of things, one being the fact that these HMCs have
a true fourth axis, which allows for several sides
to be machined in one setup. Another involves the
efficient use of manpower, since one operator can
handle three machines with zero load time. The
ability to conduct lights-out manufacturing thanks
to the pallet system has basically doubled the
company’s daily output in that department.

All of this, combined, allowed him the time he
needed to diversify his customer base since he
no longer felt compelled to accept “cookie-cutter”
jobs. From a single customer during the first two
years of operation to upwards of 100 today, he
now has more protection against market fluctua-
tions, and more capabilities that allow him to
pursue new markets. Mr. Schilling knows that
machine shops of all sizes must take advantage
of any new technology or process that will give it
an edge in a competitive situation. Apart from
bidding against other companies for work, he says
there is always the chance that a good customer
will take their work overseas, which is something
that he’s dealt with on plenty of occasions. But
the new multitasking technology has allowed
Goodson to adapt to a more competitive market.

“They will take their work overseas because of
lower prices and then come back to me once they
realize the parts they’re buying are inferior and
cost more in the end. I've seen it happen time after
time,” Mr. Schilling says. “But I'm going to keep
fighting the good fight by investing in technologies
like multitasking to make sure this shop is as
efficient and competitive as possible.” m
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