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In 1860, Wilson Bohannan and his son started a
padlock business in a Brooklyn, New York, garage.
Since then, with a location change to Marion, Ohio,
in 1927, this seventh-generation, family owned and
operated business has made the solid brass WB
padlock.

It found early success supplying all-brass padlocks
for the growing railroad industry to secure freight
cars, track switching gear and other outdoor applica-
tions where a rustproof padlock was mandated. By
the turn of the 20th century, utilities, gas and electric
became a growing market for WB locks for the same
reason.

“When you’'ve been around as long as WB, you're
going to see some industries born, grow, mature
and, in some cases, decline,” says Howard Smith,
the company’s president and member of the sixth
generation. “You have to be able to adapt to survive
and our family business has successfully managed to
do that.”

Today, the company supplies its locks to govern-
ment and military installations, refineries and manu-
facturing operations. Its 62 employees manufacture
more than 5,000 locks a day in its Marion facility.

Rebuilding the Business

Mr. Smith joined the company in 1973 and took
the reins as president in 1995. For the last 15 years,
he has re-focused the manufacturing arm of WB by
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For 150 years, padlock manufacturer Wilson Bohannan
has done one thing and done it well. Spanning much of
the Industrial Revolution, this company has survived
and prospered by adapting to change both in product
and process as evidenced by the company’s recent
installation of a CNC multi-spindle.

investing in new technology, equipment and auto-
mating processes where automation made sense.

This rededication to in-house manufacturing was a
result of competitive pressures and the strong desire
on Mr. Smith’s part to keep WB products completely
made in America. “In the late 1960s, we, like many
manufacturers, began off-loading our manufacturing
capability,” Mr. Smith recalls. “So by 1968, we sold
our lock making equipment to another company to
make the parts for us. It was outsourcing, but back
then, it was outsourced domestically. By the time I
came on board in 1973, we pretty much just assem-
bled our padlocks.

“The thinking of many businesses at that time was
why invest in manufacturing anything?” he con-
tinues. “So for about 20 years, we farmed out our
manufacturing and simply assembled our locks.”

By the 1980s, WB’s margins began to shrink, and
there were quality issues. To remain competitive and
grow the business, the company made the decision
to re-introduce manufacturing to the company.

“We began buying machinery for ourselves, and
phased out the relationship we had with a company
that was manufacturing for us,” Mr. Smith says.

“It also became evident that if we were to remain
American made, productivity and process improve-
ments had to be made in the form of high-tech equip-
ment. That commitment is manifested in the new
Tornos Multi Alpha 8 x 20 we bought last year and



< A One of WB’s Tornos CNC multi-spindle’s two gantry pick-off
spindles is visible at right. The discharge chute (left) carries two
finished parts per drum index using the machine’s 2 x 4 machining

our continuing search to find better ways of making
our products competitively.”

Mass Customization

In a way, lock making is akin to watch making. It
tends to be a very specialized kind of manufacturing
that often requires specialized machinery.

There are 34 component-machined parts that go
into the WB padlock. However, the variations of
these basic components that a customer can order
take the possible permutations to the hundred and
even thousands. As a result, WB makes its locks to
order, which leads to a need for a streamlined pro-
duction process. It's not mass production—it is mass
customization.

While some might look at WB as an OEM because
it makes a product, Mr. Smith operates the shop like
a job shop. It is set up to respond to incoming orders
rapidly and efficiently, using a pull-through produc-
tion system.

“Even though we have invested in automation
using robotics, CNC machine tools, automatic mate-

capability.

rial handling and custom assembly machines—many
made in-house—it is not our goal to remove the
human element from our manufacturing equation,”
Mr. Smith says. “I want people involved in our
manufacturing process. We use the automation to
help them do their jobs more productively, and that’s
where the direct cost savings come into play.”

Many of the machines used in the assembly area
were designed and built in-house. The shop’s V.P. of
engineering, Mark Williams, is responsible for many
of these. He’s a 34-year veteran with WB.

“Some of the equipment we built for our own use
simply because nothing like them is available commer-
cially,” Mr. Williams says. “I use Solid Works to design
the machinery, and we have managed to automate
several previously manual assembly processes that
have dramatically improved throughput and quality.
During the design phase, I work with the assembly
personnel to get their input, and the result is an effec-
tively personalized machine ergonomically designed
for the employee using the machines. It gives them
ownership and makes their jobs easier—a win-win.”
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The main component of a Wilson Bohannan lock begins its
life as a piece of extruded brass bar. The bar is cut to length on
a programmable saw to produce the lock body. The extrusions
come in various widths from 1.25 to 2 inches to cover WB’s
different padlock products.

The cut bodies go to one of two rotary transfer machines
where they are machined to accept the shackle and key lock
barrels. One of these is an older, less flexible machine and
the other is a CNC. The company is looking to phase out the
older machine and replace it with a new generation rotary
transfer machine. They are set up to run in batches based on
the production schedule.

WB uses a sophisticated bar coding system to keep track of
each lock, and its component parts as they progress through
manufacturing. The shackles are made from either brass, steel
or stainless as specified by the customer. These are machined
on Brown and Sharpe machines, broached and then bent into a
J-shape. The shackle clearance ranges from 0.625 to 8 inches.

Key barrels and bolt locks, which go into the lock body, are
turned, drilled and broached. From the machining floor, these
traceable parts go to assembly as a set.

To make the point about WB’s ability to custom-
ize, both my photographer and I were presented
with padlocks engraved with our names, which were
made during our visit.

Enter the CNC Multi-Spindle

One of the last pieces in Mr. Smith’s long road
to manufacturing self sufficiency was a lock barrel
(generally called a plug) that had been outsourced
domestically. It was the last component part not
made by WB. The decision to bring this work in-
house opened up opportunity as well.

In his search for technology that could provide the
shop with lower costs for the outsourced parts and
additional capacity for making more different parts as
well as production and quality control, Mr. Williams
looked at the CNC multi-spindle. “My alternative
was to put in a bank of single-spindle machines,” he
says. “Instead, I chose to consider this machine as
eight single-spindle machines on a single platform.
Larger floor space requirements, longer complex
setup and tear down time, longer cycle times for sin-
gle-spindle machines all lead me to the multi. It could
make parts fast, complete and at a fraction of the cost
we were paying. The decision was a no-brainer.”

Because WB makes to order, lot sizes can be
relatively low. Quick change-over is one of the CNC
multi’s strengths, especially when being used for
families of parts that are similar, like lock cylinders.
“Sometimes change-over from one part to another is
a simple programming change,” Mr. Williams says.




A V.P. of engineering, Mark Williams, is shown at his Solid Works terminal. He is a 34-year veteran of WB and is respon-
sible for the design and build of many of the custom machines used on the machine shop and assembly floors.

The manufacturing arm of WB is set up to make
any lock in the company’s catalog. With a pull-
through, on-demand system, lot sizes can be 500 or
5,000 depending on the lock. So the ability to change
back and forth quickly was key to run variable quan-
tities quickly, and then change-over.

He settled on the Tornos MultiAlpha 8 x 20. Quick
specs: It's a 20-mm, eight-spindle with a maximum
main spindle speed of 8,000 rpm, 10,000 rpm for the
counter or pick-off spindles. All of the spindles are
independently programmable. It has 26 programma-
ble linear axes and 10 rotational axes. Backworking
tools available are 2 x 5 for a total of 10. On the WB
machine, some of the options include a Y axis on two
endworking slides and Y axis on two cross slides.
“Several of the parts need off-center drilling so the Y
axis is a huge plus,” Mr. Williams says. “It has a lot
of bells and whistles.”

But one of the machine’s features really sealed the
deal for Mr. Williams. This machine uses two pro-
grammable gantry mounted pick-off spindles. These
dual pick-offs were originally designed to reduce
cycle time for backworking operation, which often
controls the cycle time for a complex part by divid-

ing the backworking time in half. But it also affords
an additional benefit of running two simpler parts at
one time.

Two hy Four

Double drop (or as Tornos calls it, 2 x 4) has been
a production technique on multi-spindles for years.
Obviously, making two parts at a time is more prod-
uctive than one. However, this was generally con-
fined to primary machining operations with back-
working usually requiring a secondary operation.

The dual gantry pick-off spindles allow WB to
make two parts at a time complete, including back-
working. Each subspindle is capable of 10,000 rpm
and can access five backworking tools, three of
which can be live.

One example that was running on the day of our
visit was a plug being produced using the 2 x 4 tech-
nique. Mr. Williams said he’s getting two parts in 11
seconds compared with one part in 45 seconds on the
single-spindle that previously ran it.

With this method, stations 1, 3, 5 and 7 are avail-
able to make one part and 2, 4, 6 and 8 are used for
the second. That gives primary machining on three
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A This is one of the custom assembly machines used to assemble WB locks. Although always looking to automate
where practical, the company also helieves the human element is a critical element of its operations.

stations for each part; the fourth is used for cutoff.
Once cut off, the dual pick-off takes the part to the
backworking stations.

When complete, the pick-off hands off the parts to a
manipulator (simple robot) that discharges them to an
external chute. Normally, this manipulator uses grip-
pers sized for parts, but WB’s machine uses two bas-
kets to convey the parts, which simplifies change-over.

Change-over on this machine from 2 x 4 produc-
tion to classic 1 x 8 can be as short as 15 minutes. In
the 1 x 8 configuration, the dual pick-off spindles
take a part from stations 7 and 8 to backwork two
parts at a time, halving the backworking cycle time.
For high mix, complex and simple parts, like WB
makes, this flexibility is very handy.

Welcome Back

Mr. Smith is bullish on American manufacturing.
Through the prism of his company’s long history,
many changes, good and bad, have occurred to our
nation’s manufacturing base. He is also an opti-
mist; he sees the trend of re-shoring as encouraging.
However, the erosion of domestic infrastructure is a
concern.

“Many of the businesses that supplied our manu-
facturing base are gone,” he says. “This infrastruc-
ture must be rebuilt, which is an opportunity for

companies like us, and one reason for adding capac-
ity with machines like the Tornos. As we see labor
rates rising in Asia and secure lines of supply being
vulnerable to strikes, political upheaval, and even
the weather, it’s clear WB made the right decision to
invest in domestic manufacturing.”

He continues, “I see many of my colleagues that

jumped on the outsourcing bandwagon coming back,

and I welcome them. Competition is good for us. It
makes us better. It’s also an opportunity for us to
really be a job shop by making parts for them that
they previously had made elsewhere. Our com-
mitment to invest in our manufacturing capability
makes us part of the infrastructure renewal.”
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Find related articles by visiting the Multi-Spindle Zone at
short.prodcutionmachining.com/multi.
For more information about the Tornos CNC multi-spindle

machines by Hydromat, call 314-432-4644 or search
productionmachining.com/suppliers.

For more information from Wilson Bohannan, call 800-382-
3639.
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