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Deep Holes
with a Difference

Upgrading its deep-hole drilling capability made a positive
difference in this shop’s part processing, business strategy

and customer service.
BY MARK ALBERT

eese & Co. is deeply involved in deep-hole drilling. Althcugh

the company's two locations in the Greensburg, Penn-
sylvania, area are home to many machining processes at
which it is highly qualified, deep-hole drilling has been an
area of specialized expertise and confidence that sets it apart
from other suppliers. While many shops shy away from the
challenges of deep-hole drilling, Leese & Co. has made it a
mainstay in the range of capabilities needed to process a
variety of demanding workpieces for diverse applications.

Maintaining this diversity is a key part of this job shop's
business strategy. “Getting tied too closely to one industry
or one type of workpiece is limiting and risky,” says Christian
Klanica, company president and owner. “Plus, a healthy mix
of parts and customer applications keeps our skills honed
and makes work more interesting.”

However, the company has built a reputation as a top-
notch supplier of custom heat sinks and chill blocks, all types
of which require high-precision deep-hole drilling. “It's a niche
in which we are particularly strong, but one of many options
we offer for precision machining in prototype or production
quantities,” Mr. Klanica says.

Because the company uses deep-hole drilling on a daily
basis and was experiencing growth in orders for its line of
custom chill blocks, upgrading its deep-hole technoclogy
became a priority in early 2013. The deep-hole drilling machine
that had served the company well for 17 years was no longer
able to provide the flexibility, efficiency and reliability the shop
needed. As the company began investigating improved
deep-hole drilling technology, the buying team was deter-
mined to keep an open mind.

This outlook led the team to consider offerings from a
newcomer to the U.S. market, Precihole Machine Tools, a
machine tool builder based in Mumbai, India. "We were
willing to take this company seriously because their U.S.
importer, Absolute Machine Tools, takes this product line
very seriously. That gave us a lot of confidence,” Mr. Klan-
ica says.
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In October, Leese purchased an XY GVN 25/1-100 deep-
hole drilling machine, the first machine from this builder
installed in the United States. All aspects of this installation
were handled entirely by the importer’s in-house service
department. This machine provided significant advantages
very quickly. “We can point to numbers that prove how valu-
able upgrading deep-hole capability has been for us,” Mr.
Klanica says. “Saving more than 30 minutes of machine time
per part is one example. What is more important is how we
leveraged this new capability by creating a cell for chill block
production and implemented a major change in the way we
process this kind of part.”

In fact, strengthening its core capability in deep-hole drill-
ing is leading the company to be more aggressive in attract-
ing challenging jobs that require this expertise. "We have
experience in deep-hole drilling of copper, aluminum and
steel, so growing this part of our business is a top priority for
the rest of 2014 and the years beyond,” says Jim Martz, sales
manager.

DEEP ACROSS THE BOARD
Founded in 1953, Leese & Co. is a family-owned and oper-
ated manufacturing company. Currently, it occupies two
facilities located about one and a half miles apart on the
outskirts of Greensburg, which is not far from Pittsburgh.
The hilly, wooded area surrounding these facilities is a mix
of rural and suburban settings. Perhaps the attractiveness
of these environs helps account for one of the company’s
traditional strengths—the number of long-term employses
who are experienced machinists. Many of them have been
part of the organization for 30 or more years, with a few
individuals having worked at Leese for more than 40 years.
Another attraction for Leese employees is working with a
variety of late-model CNC turning centers, VMCs and HMCs.
The newest turning machines are equipped with live tooling;
the newest machining centers are equipped with pallet
changers. Not to be overlooked is an array of conventional
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deep-hole drilling capability
with this three-axis machine
from Precihole. The program-
mabhle X/Y table provides
flexibility for multipart
processing in a single setup.
The table has 500 mm (19.7
inches) of cross travel in the
X axis and 300 mm (11.8

|
The company upgraded its |
|

Leese & Co. produces a line
of custom chill blocks for

the thermal management of
drive transmissions and other
applications. One of the most
popular styles reguires holes
drilled lengthwise through a
12-inch by 5-inch block of
copper alloy.

equipment that represents traditional toolroom capability
intermixed with the CNC machines.

Mr. Klanica feels strongly that companies like his need
both depth in an experienced workforce and depth in up-to-
date machining techh"dlogy. He works hard to retain skilled
craftsmen, offering a combinaticn of a respectful manage-
ment style and competitive compensation. The company
also works with the local community college to recruit and
train several apprentices each year, most of whom are for-
tunate to stay on as full-time employees when training is
complete. The company works three shifts and typically has
positions available for the talent it would like to retain.

The majerity of the CNC machines are in the original loca-
tion, which is the larger of the two. The second building,
occupied since 1996, contains sales and administrative
offices, as well as an ample production area where the deep-
hole drilling machines are located. A Mazak Nexus 4000-IlI
HMC, the company’s latest machining center acquisition, is
also located here, directly across from the new deep-hole
drilling machine. For the chill blocks and heat sinks, these
two machines can be operated as a single cell
with one operator. The older deep-hole machine has been
moved to the back of this shop area and is occasionally called
into service for utility purposes.

DEPTH AT THE SOURCES

Precihole may be new to the United States, but it is not new
1o production of hole-finishing and deep-hole-driling machines.
The company has been providing such machines to India,
South America, Europe and Asia for more than 25 years. Its
products include deep-hole-drilling equipment (single- and
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three-axis gundrilling machines, BTA/STS drilling machines,
and bore-trepanning machines), hole-finishing equipment
(skiving, honing, reaming and lapping machines) and rifling
machines (button rifling and cut rifling models).

Absolute Machine Tools (Lorain, Ohio) was appointed the
exclusive U.S. importer for Precihole in July 2013. One of the
most successful machine tool importers in the country,
Absolute now represents a range of brands and machine
types. Because it recognizes the importance of a U.S.-based
staff to handle application engineering, service, customer
support, training and preventive maintenance programs,
Absolute was a good fit for Precihole as a leading Indian
machine tool builder entering the U.S. market,

Mr. Klanica admits to having concerns about purchasing
a machine with no established U.S. user base. These con-
cerns were allayed by three factors, he says. The overall
construction, fit and finish of the deep-hole machine compared
favorably to other top-of-the-line machines from globally
active builders. Likewise, many of the major components of
the machine were from well-known U.S. or European sup-
pliers, including Baldor for pump motors, Siemens for the
CNGC unit, SKF for bearings, Bijur for the lubrication system
and Mayfran for the chip conveyor. Finally, the sales and
service support from the importer were characterized by
experience, professionalism and responsiveness.

EARLY RESULTS

Mr. Klanica reports that the new machine was installed in
one day and running at full capacity within a week. "We
expected the machine to reflect the fact that deep-hole drill-
ing technology in general has made the kind of strides in
productivity and quality that are apparent in other metalwork-
ing processes. But this model in particular proved to be
especially well-suited to our needs,” he says.

Some of the general aspects of deep-hole technology
that make this process part of a new era include higher-torque
spindle motors, more powerful CNC features, better enclo-
sures for cleaner operation, and more efficient coolant
delivery and filtering. Some of the features that distinguish
the new machine at Leese include faster and simpler pro-
gramming at the machine for a lower learning curve for
operators, retention of position coordinates in the event of a
power disruption, a collet system that enables shorter setups
and an internal load meter that stops the machine before tool
wear can result in breakage.

The tool load monitoring system proved to be especially
important. Concern about tool breakage forced the shop to
be overly cautious and conservative in feeds and speeds
with the older technclogy. Now, drills can be safely used at
more appropriate and productive parameters. This enables
the machine to take full advantage of its high-torque capabil-
ity. That load meter monitors the current drawn by the drill-
ing spindle. Ifthe current draw (amperage) reaches a prede-
termined level, the machine detects the change and shuts
down automatically to prevent damage to the tool or the
workpiece. The threshold for machine shutdown can be
programmed into the CNC logic, and the feedback is con-
tinuously shown on the control screen.

The more precise control of the drilling process and the
stability of the machine structure also enable the shop to use
off-the-shelf deep-hole drills, rather than tools with custom-
ground tip angles on cutting edges that were tweaked for
optimal performance on the older machine. On the new
machine, standard drills can outperform the custom tooling
formerly used by a factor of 3.5, and the shop expects the
productivity gain to reach a four-fold improvement as it gains
experience with parameter settings. The shop has used drills
ranging from 0.1 to 0.75 inch in diameter.

Shop owner Christian Klanica
(left) andmachinist Tim Wolf
review programs for jobs
scheduled to run on the deep-
hole machine. The Siemens
8280 control enables shopfloor
programming of three-axis
work, including automated
routines for bolt-hole circles
and other patterns.
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The deep-hole machine was installed next to an HMC equipped
with a pallet changer. The two new machines can be used
together as a single cell to produce the chill blocks.

The copper workpieces make two passes on the HMC—one before
and one after the lengthwise holes are drilled. Vises on the pallet-
mounted upright secure the workpieces for both operations.

continuous channel inside
the block, thus enabling it to
circulate fluid internally to
remove heat in end-user appli
cations such as marine drive
transmissions.

Because the deep holes
produced by the Precihole
machine consistently held
tight tolerances for straight
ness, size and location, the
results complement the accu-
racy of operations on the
HMC.

FLEXIBILITY RUNS DEEP
Although custom heat sinks
and chill blocks provide the
most striking examples of
how advanced deep-hole
drilling technology has benefited this shop, they don't tell the
whole story. “CNC control of the X-Y table makes it a very
flexible machine for hole-making operations on prismatic
parts, whether or not the holes can be technically classified
as deep ones,” Mr. Klanica explains.

For example, he says the machine is ideal for producing
bolt-hole circles or other hole patterns on the ends of long
workpieces that would be difficult to process on standard
machining centers. This flexibility enables the shop to drill
bolt hole circles on the ends of aluminum spool valves for
hydraulic applications. The spools required a 5.63-inch-
diameter circle of six evenly spaced holes 0.625 inch in
diameter. A similar application called for a pattern of fastener
holes on the ends of long steel axle assemblies for railcars.
Typically, the shop uses the same carbide-tipped drills and
low-viscosity mineral oil coolant for “non-deep” hole-making
operations.

Leese has used the new machine to produce coolant lines
in steel mold bases, to drill lubrication holes for grease to
reach bearing races deep within rotational assemblies, and
for many other applications.

Today's deep-hole drilling technology has the capability
and flexibility to make it a mainstay for the diverse applica-
tions found in a broad-spectrum manufacturing company
such as Leese. “We need specialized equipment for deep-
hole drilling, and we have the skills to make it one of our
specialties,” Mr. Klanica says. “But we use it so much that it
has become an ordinary part of what we consider extraor-
dinary service for our customers." m

[ﬂﬂgﬁn@lg[ﬂ%

For more about Pre
machines, call 800-

hole hole-drilling

or visit absolutemachine
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Gun Barrel Manufacturing Cell

BSOLUTE
INHCHINE TOOLS

Combines Holemaking Operations

BY MARK ALBERT

I n the last several years, despite an uncertain and fluctuating
economy, the firearms industry has remained a robust sector
of U.S. manufacturing. The pace of production has encouraged
the development of new technology by companies supplying
equipment to the industry. For example, to assist manufactur-
ers of small arms with growing volumes of barrels, Precihole
Machine Tools has introduced a dedicated manufacturing cell
consisting of equipment to perform all necessary operations
onthe ID to convert a bar of metal to an assembly-ready barrel.
One machine in the cell creates the basic center hole. Another
machine performs pull reaming to improve the concentricity
and finish of the hole. A third machine uses button rifling to
carve the spiraled grooves needed inside the barrel.

Depending on the needs of the gun manufacturer, this
barrel manufacturing cell can be configured to produce 2,500
to 15,000 gun barrels a month on a two-shift basis. Combin-
ing the machines in a single, dedicated cell reduces operator
input, and helps improve and maintain consistent quality of
the output, the cell designers say.

As described above, each machine in the cell performs a
specific function. The first operation is gundrilling, which
produces a hole concentric to the barrel centerline for all small
arms calibers such as 0.223, 0.308, and 0.45 inch. Length of
drilling can be as much as 40 inches. For this operation, the
Precihole gundrilling machine model GVN 12C/4-100 has four
spindles, each powered by a motor designed for low
vibration and runout to achieve precise hole
size and concentricity. The high torque of
the motors is said to enhance fast, smooth
drilling performance. Counter rotation of
the part during drilling improves the gun-
drilling axis, resulting in extremely
straight holes. The tool speed (spin-
dle rpm) and feed rate are controlled
by a Siemens PLC system that has
sufficient memory to store as many as
100 programs. Coclant oil is recirculated in a
closed system that incorporates a magnetic
separator; chip conveyor; bag-type, 25-micron
filtration unit, and a chiller to maintain tem-
perature of the oil.

After gundrilling, the barrels are transferred
to a four-spindle pull-reaming machine. The pull-reaming
operation further improves straightness and generates a
smooth, consistent surface finish. In this step, the long tool
shank is passed through the barrel. Then the reaming tool
is attached and is pulled back through it. By “pulling” rather
than “pushing” the tool, concentricity of the barrel is high.
This machine uses a coolant system identical to the one on
the gun-drilling machine.

Precihole

Inspire -Innovate - Deliver

800.852-7825
www.absolutemachine.com
sales@absolutemachine.com

The last operaticn in the cell is performed on a single-
spindle button-rifling machine. In this step, the barrel is loaded
in a chuck and a carbide button is pulled through it while the
barrel is rotating at a precise speed set by a servo motor. Rifling
twist ratios are adjustable from 1-5 to 1-60, a value determined
by the optimal “spin” a projectile must achieve for a consistent,
long-range trajectory to the intended target. This operation is
very quick compared to the prior drilling and reaming opera-
tions.

Precihole machines are imported exclusively by Absclute
Machine Tools of Lorain, Ohio. The Precihole Technical Center
is located in Mason, Ohio, a suburb of Cincinnati. m

Three machines comprise the
new gun-barrel manufacturing
cell. Typically, these include a
twin-spindle gundrilling machine
(the Precihole GVN 12C/2-100
is shown above), a twin-spindle
pull reaming machine (the GRN
12/2-100 is shown to the left),
and a single-spindle button-rifling
machine (the BRN 12/1-100 is
shown below).
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