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L ean from the get-go: this shop's visual management toolsform itslean

manufacturing foundation.(Cover Story)
_Maodern Machine Shop; 7/1/2005; Korn, Derek

Culture shock is one of the biggest obstacles to implementing lean manufacturing into an existing shop. Getting experienced
shop workers to adopt alean waste-ridding mindset often isn't the easiest thing to do. R& D Manufacturing Industries, Inc.,
located in Ocala, Florida, didn't have to jump that hurdle because it was lean right out of the blocks.

The combined work experience of the shop's principals melds into an interesting blend of business acumen and machine shop
experience. Ron Maone, company president, has amassed awealth of |ean manufacturing knowledge during 10 yearsin the
automotive supply industry. He's also an engineer and attorney. His partner, Dennis Miller, isa 30-plus-year tool and die
veteran.

How the two first met is also interesting. Before joining forces in January 2004, they competed together at Shriners of North
Americamotorcycle events on their Harley Davidson motorcycles. (Machinetools are neat, but the two gleaming white "Hogs'
parked at the shop were what first caught my eye during my visit.)

When founding the shop, the partners' business plan was to apply only those lean tools appropriate for their situation, not hap
hazardly shotgunning lean techniques that may or may not prove fruitful in eliminating waste in a contract siop. Mr. Malone
knew that visualization, which is essentia for the success of any lean manufacturing program, would play a key role in the set
up of the new shop. "An employee should be able to walk through a work area one time and come away with 90 percent of the
information about that area after that firg tour,” Mr. Malone explains. Not only does this streamline experienced workers' day-
to-day duties and improve their productivity, but it also helps new hires to ramp up quickly. Visual management tools,
including 5S organization, allow such quick information access.

It's common knowledge what a pictureis worth. The following picturesillustrate a few of the ways that visualization was
incorporated in thislean shop from day one.

1. Visualize Shop Layout--To control up-front costs, R& D chose a modest 3,000-square-foot building that offered additional
space as the company grew. The compact floor space was a blank date, and the two partners spent a great deal of time
designing alayout of equipment that would promote economy of motion and unrestrictive flow of parts and persons.

The shop's first two CNC machines were a Puma 240 | athe from Daewoo (West Caldwell, New Jersey) and aRWI14 VMC from
Milltronics (Waconia, Minnesota) that were positioned closdly together in an E-shaped cell. About ayear later, a Daewoo
DMV 4020 VMC was added to form the current U-shaped cell. Close machine proximity minimizes worker motion to allow
tending of multiple machines. Typically two workers, but sometimes only one, will tend the entire cell. A second CNC lathe,
the shop's and possibly South Florida's largest, was purchased with the prospect of winning atough turning job (see sidebar on
page 70). Though this Daewoo Puma 300L machineis dedicated to large-part production, and is not part of the three-machine
cell, its position near the cell allowsit to be operated by the U-cell associates.

Worktable size was al so kept to aminimum, as large horizontal spaces tend to attract unnecessary clutter to awork area. Even
the shop's material rack is small, because the company orders material very close to the time that a machining job will start so
as not to have money and space tied up before the materia is needed. R& D maintains a close relationship with its material
suppliers and other vendorsto ensure that they will do whatever it takes to deliver services on time.

Work areas that are compact, but not cramped, not only promote efficient motion, but also improve scheduling accuracy by
allowing amore precisaly predictable determination of a job's total cycletime. Thistotal cycletimeisnot just thetime a
machineis producing chips; it takes into account all factorsinvolved in part production, such as setups, inspection, secondary
operations and so on. Thisis especially important when maintaining a supermarket of parts for a customer. As Mr. Malone
explains, the prime reason that supermarkets fail are because the supermarket is sized incorrectly. The trick to formulating the
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appropriate supermarket sizeisto know the shop'stotal cycle time and customer's takt time (based on the number of partsthat
the customer ispulling on aregular basis).

2.5S Organization--Thisidea of a more predictable motion isalso a function of 5S organizational principles, which are direct
extensions of the visual factory theme and staples of any lean push. Just what the 5S's stand for can differ from shop to shop
(they typically represent sort, shine, simplify, standardize and sustain). For R&D, the 5S concept means having tools where
they're needed when they're needed. A couple of examples are having a tape measure sitting by the saw rack, instead of in a
toolbox, or using a magnet to hold a straight edge on a machine tool's enclosure, rather than sitting on aworktable. In order to
minimize wasted motion, R& D will sometimes purchase extra hand tools and spread them out in key areas of the shop.

Shadow boards, tool chest labeling and fixture identification are other examples of how it applies 5Sto its shop. From day one,
each new employeeistold to put things back where they belong. The conversation probably goes something like, 'there'sthe
hook, here'sthewrench, hang it there every time.'

3. Setup Photos--Each time anew job is set up, R&D takes photos of the fixtures, tools--anything that will be helpful in setting
up the job again so there is no whedl-reinvention the next time that job comes through the shop. These photos, along with
standardized work sheets, areincluded in each manilajob folder.

This paper-based system allows workersto quickly write down measurements or jot down notes directly on job sheets or setup
phato printouts. Paperless systems have their merits, especially in terms of controlling documents and procedures, but Mr.
Malone's desire for avisual factory overrideshis desire for paperless documentation. "I can pick up afolder, for example, and
look at a number of papersat onceto get all theinformation about ajob at an instant,” Mr. Malone explains. "Thisis much
quicker than navigating through a computer and viewing a variety of documents separately--that's if the computer isn't already
being used by another worker."

4. On-Deck Boards--Each machinetool has a simple dry-erase board that lists the number of the current job running on the
machine as well as prioritized jobs in queue. The beauty of these boardsis that with aquick scan, operators know the job
sequence, so they can start collecting tools, doing necessary programming or completing any other dutiesto prepare for setting
up that next job. Thisnot only makes for effective use of what would otherwise be worker downtime, but also assigsin job
scheduling. The owners can easily change job sequenceif. for example, a customer needs parts sooner than expected.

Focus On Herbie

Continuous improvement (kaizen in lean lingo) is a core concept that every manufacturer hoping to remain competitive must
employ. That said, the choice of which process to improve is equally important. There's no point boosting arace car's
horsepower, for example, if itstransmission is dipping. Similarly, there's no point in adding a lightning-fast machine to awork
cell if itisgoing to result in excessive work in process (WIP).

Enter "Herbie," who isillustrative of a continuous improvement approach that targets the slowest, most constrictive process.
Herbieisa character in "The Goal," a production management book written by EliyahuGoldratt. Asthe story goes, Herbie is
part of Boy Scout troop who, on a single-file hike, becomes the constraint that hinders the troop's progress because the Scouts
are not allowed to pass the d owest member (Herbie).

In terms of a machine shop, Herbie is the prime production bottleneck. R& D meets at |east twice a week to identify Herbie
According to Mr. Malone, once Herbie is found, thetrick isto make him the shop's heartbeat so that all the other processes
work in conjunction with that pace. "The key isto have all processes flowing work at that samerate," says Mr. Malone.
"Otherwise, WIP will increase, and that WIP could waste valuable floor space or potentially turn to scrap.”

Once the bottleneck is fixed, Herbie goes somewhere else in the manufacturing process and must be found again. In such cases,
amore costly special tool or vise may be appropriateif it solves the prime bottleneck. Milling capability was R& D's most
recent Herbie. Though itsfirst VMC remained capable of performing its machining duties, it became overworked and couldn't
keep up with the speed at which the CNC lathes fed it work. This bottleneck opened with the addition of a second VMC.
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Walk Through

Each work day at R& D ends with the partners taking a quick walk through the shop, looking at the on-deck boards and/or job
foldersto get a sense of whether or not scheduling changes are necessary. Then the following morning, the two meet with all
workersto discuss any "hot" jobs, which can change daily. The visual tools are one way that the shop can change gears quickly
to keep up with changing customer needs.

Mr. Malone sums up the visual factory concept in thisway: "If everything isidentified and shop work spaceisjust large
enough to hold what you need--and only what you need--then you eliminate the ability to create waste."

The Big Turn

R&D has one of the largest CNC lathes in South Florida--a Daewoo Puma 300 that offers 4-inch through hole and 18- inch
diameter capacity. The used (though barely used) lathe was purchased through Arthur Machinery based on the chancetowin a
job turning and threading aluminum air purification cylinders. These cylinders are 32 inches long with a 4-inch-diameter bore
and a DIN 405 rounded-type internal thread on both ends. The purchase was a leap of faith in the shop's lean system, and also
required faith in the customer that it would not cancel the job (it didn't).

A custom, harmonically balanced boring bar from Sandvik Coromant (Fair Lawn, New Jersey) is used to turn the cylinder ID.
The bar had to be 24 incheslong in order to reach more than halfway into the tube. The tubeis then removed, reversed and re-
chucked to allow machining of the other half.

There was a concern that the weight of this boring bar might cause the lathe'sturret to over-index dightly, which would affect
the accuracy and repeatability of the boring bar's position. It was especially important that this not happen, because each half of
the tube's ID is machined in separate operations and the cuts must meet seamlessly. However, Mr. Malone explained that after
thefirg run of parts, the last tube was jug as spot-on as the first.

LEARN MORE www.mmsonline.com

* This Shop Really Shines... And Sorts, Simplifies, Standardizes And Sustains The 5S principles are proving to be a powerful
prelude and prerequidite to lean manufacturing at this aerospace job shap.

* The Technology Of Lean Machining This plant makes different choices for its machining cell designs depending on whether
the parts are known or unknown.

Find alink to these stories at www.mmsonline. com/articles/070501.html.
MMS Direct

For more information from companies mentioned in this article, call thelisted phone number or enter the MM S Direct code at
www.mmsonline.com.

Daewoo, call (973) 618-2500 or enter code 857RB
Milltronics, call (952) 442-6455 or enter code 153YP
Sandvik Coromant, call (201) 794-5000 or enter code 911HK
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