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By Leo Rakowski

Mitchel & Scott (Indianapolis, Indiana), a division
of The Mitchel Group, is a precision machining firm
that specializes in complex machined components
and assemblies for diesel engines. The firm is always
looking for better, more efficient, more cost-effective
ways to produce customers’ parts to stay competitive.

The company used to machine a diesel engine
part in several operations on different production
machines. It blanked the part on an Acme-Gridley
multispindle, transferred it to a Brown & Sharpe to
machine the back end of the part, moved it to a drill
press for cross-hole drilling and then to a broaching
machine for slot broaching. The firm heat treated the
part at its in-house heat-treating capability and finally
ground it to meet demanding dimensional and finish
requirements.

To improve machining efficiency, Mitchel & Scott
moved the job to a Rismatic rotary transfer machine,
consolidating all early operations on one machine.
The move resulted in significant savings in setup,
labor, handling and inventory costs. While the move
to the Rismatic solved a lot of problems, it gave rise
to another: Tools were breaking on a regular basis,
and each time one broke, the operator had to stop the
machine to replace it.
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“The part calls for deep hole drilling using small-
diameter drills,” explains Jim Byrum, manufactur-
ing engineer for the company. “We're talking hole
depths of 10, 15 and sometimes 20 times the diameter.
We were breaking as many as ten drills per shift.
Every time it happened, the operator had to replace
the broken drill, separate the scrapped parts from
the good parts—in some cases, the broken drill tip
might be embedded in one of the parts—and get
the machine back into production. The routine takes
about 5 minutes, so we were losing almost an hour
of production time per shift because of tool breakage.
The machine was equipped with a broken tool detec-
tor, so we knew when a drill broke, but we didn’t
know why. The best we could do was to make an
adjustment and hope for an improvement.”

Wanting to further improve the process, the firm
also began running the job on a rebuilt rotary transfer
machine from Hydromat (St. Louis, Missouri), which
it equipped with a Techna-Check tool monitoring
system from Techna-Tool Inc. (Hartland, Wisconsin).
Unlike the tool breakage monitor mounted on the Ris-
matic, the monitoring system is a non-contact system
that monitors the electrical power consumption of the
spindle motor driving the tool. Like the tool monitor-
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<« This laptop computer, viewed by Mitchel & Scott’s plant

manager, Jim Mitchel (left), and manufacturing engineer,
Jim Byrum, serves as the window of a tool monitoring
system that detects broken, missing or worn tools on one
of the company’s rotary transfer machines.

ing system on the Rismatic, the system detects broken
or missing tools. However, it also detects increases

in power consumption that occur as a tool dulls and
requires additional torque. Thus, the system can be
used to monitor tool wear, permitting worn tools to
be replaced before they break and adversely affect
hole quality.

How does the system work? Once activated, a built-

in “teach” function enables the system to learn the
power profile of a “good” tool. At the same time, it
automatically establishes parameters to monitor for
idle power (the tool is rotating but not yet cutting)

When this small-diameter drill dulls to a predetermined extent,
the tool monitoring system stops the rotary transfer machine,
avoiding drill breakage and damage to production parts. W
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A This drawing shows the type of information provided by
the tool monitoring system’s display. The system monitors
the power consumption of a tool’s spindle motor. As the
tool wears, power consumption increases. The user can set
limits that, when reached, trigger the machine’s shutdown,
preventing drill breakage.

and missing, worn and broken tools. The parameters
can be adjusted by the operators at any time by using
the software that came with the system.

The system’s monitoring module has an integral
screen or is connected to a laptop computer that
displays the exact power used by the tool for cut-
ting. The image shown in the accompanying diagram
approximates the real-time image shown on the
screen. When the tool becomes dull and the power
curve reaches the “worn” limit, a red “worn” fault
lights on the monitor and the rotary transfer machine
shut down. (The company also has a “blunt tool”
message that appears on the machine’s pendant
control.) Similarly, if a tool breaks or if the spindle is
about to crash, an instantaneous energy peak is cre-
ated, triggering a “break” fault and shutting down
the machine. If the operator removes the worn or
broken tool, but forgets to replace it with a new tool,
the system senses that less spindle energy is being
used than required for a “good tool” profile and
triggers a “missing” fault, again shutting down the
machine before the missing tool can cause problems
at downstream stations.

Although Techna-Check is a production monitoring
tool, Mitchel & Scott used it as a setup tool as well.
“When we're setting up a job on the Hydromat, we
use the system to get our drills dialed in,” explains
Plant Manager Jim Mitchel. “Using the display, we
can set the feeds, the number of pecks, the pecking
depth, and so on, according to the load changes on
the spindle motors. With the display, we can literally
see how minor setup changes affect loading on the
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tools. We can get the setup right the first time instead
of having to worry about adjustments once we're into
production.”

The tool monitoring system fits right in with the
firm’s search for ongoing improvements. “Instead of
having to replace broken drills with new drills on a
regular basis, we remove the tool when it has worn to
a certain point,” Mr. Mitchel notes. “We can regrind
and reuse the worn tool several times, maximizing its
useful life.

Because the technicians can “see” the load imposed
on the cutting tool at various stages of the machining
cycle, they can frequently adjust the process to reduce
the stress on the tool, according to Mr. Mitchel. “That
not only reduces the likelihood that the tool will break,
but it also allows the tool to run longer before it dulls.
That increases the uptime on the machine. We are
getting 15 percent better uptime on the Hydromat
equipped with the tool monitoring system than we get
running the job on machines without tool monitoring.”

Monitoring Tool Monitoring Options

Depending on the Techna-Check model selected, the
monitoring module may not have an integral display. In such
cases, the buyer can use the screen on a laptop computer as a
window to see how one or more cutting tools are performing
on a particular machine tool. That explains the laptop sitting
on the metal worktable alongside the Hydromat rotary trans-
fer machine at Mitchel & Scott. Four independent monitoring
modules, each wired through a transducer to a spindle motor
on one of the stations of the rotary transfer machine, can be
seen mounted on the machine to the right of the computer
(see photo at bottom). The operator can view any of the four
cutting tools by plugging the laptop’s RS232 cable into the cor-
responding monitoring module interface.

The laptop presents the problem of where to put it while
it's being used. While the company supports the laptop on a
worktable alongside the rotary transfer machine, other shops
may not have the available space. There are, however, more
space-saving ways to accommodate a laptop such as an
inclined shelf bolted to the side of the machine or mounted
on a pedestal. On the positive side, the laptop provides flex-
ibility and economy. Instead of a laptop at every machine
equipped with tool monitoring, the shop can get by with one
unit, moving it from machine to machine as needed. That flex-
ibility is particularly helpful when setting up a machine to run

‘W This laptop provides a window to what is happening at four
tooling stations on a machine. To check the status of a tool in
any of the stations monitored, the operator must plug the laptop
into the corresponding RS232 port on the right.
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A Some newer versions of the Techna-Check monitoring
module have an integral display that allows the user to moni-
tor any of four tools by pressing the appropriate keypad or all
four tools simultaneously. The newer versions also provide
networking opportunities.

a new job. Also, using more recent software versions enables
the laptop to monitor up to 24 tools simultaneously, screen
resolution permitting.

Companies that prefer to have everything located in one
permanently mounted box will probably prefer the Techna-
Check Model 3200 because of its integral display. The unit
is permanently mounted for maximum convenience for the
operator. It can display a “Learn” profile or real-time operating
profile for any of four tools without having to change a plug,
or it can display all four tools simultaneously, as shown in the
accompanying photo. The module offers a number of display
functions that can be immediately accessed by the operator to
obtain needed information.

Where earlier tool monitoring modules accept only one
input, restricting the module to monitoring one tool, the newer
monitoring modules accept multiple inputs that allow multiple
tool monitoring. Also, updated software enables modules to be
networked. As many as 24 units can be networked.

The bottom line is that if you have waited to invest in tool
monitoring systems until they were flexible enough, versatile
enough, affordable or easy to use, you have waited long
enough. If you are interested in reducing cutting tool costs,
improving machine uptime and safeguarding part quality, you
can’t afford to ignore tool monitoring.
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A When the tool monitoring system triggers a stop on this
rotary transfer machine, an alert appears on the laptop
display and also on the machine’s pendant control (a red
band is seen at the top of the display).

When the firm started running the part on the
Hydromat, it was also able to reduce its cycle time.
“The diameter and depth of the hole essentially
determines the cycle time for this part,” Mr. Mitchel
explains. “The tool monitoring system on the Hydro-
mat allowed us to adjust the feed rates so that we
were able to achieve with two drills what we need
three drills to do on the other machine.” They are not
only drilling the bore in one less station, but a full
second faster as well. That translates to a 1-second
reduction in total cycle time, which is a significant
savings on a rotary transfer machine.

“We have gone from a situation where in a run of
5,000 pieces, we must shut down the machine five
to eight times to replace broken drills, to a situation
where in the last 2 days, we’ve run 8,000 pieces with-
out a broken tool,” Mr. Mitchel notes. “The machine
stopped twice in response to a dull tool signal, but we
simply replaced the dull drill with a resharpened drill
and resumed operation.”

When a drill breaks, there is always a possibility
that the tip of the drill will be embedded in the part.
“Since the part is still in the machine, the operator
must follow that part and catch it when it exits the
machine to separate it from the good parts,” Mr.
Mitchel explains. However, an operator may fail to
catch the bad part, causing it to get through to the
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AThe operator can devote more time to tasks away from
the machine when he knows that the tool monitoring
system will safely stop the machine if a tooling problem
occurs.

customer with disastrous consequences. For example,
the part could be an engine component that, because
of drill breakage, is missing a critical oil passage.
Failure to provide needed lubrication to a moving
part can result in premature failure of the engine. “By
avoiding drill breakage in the first place, as we are
doing with the tool monitoring system, we add an
extra measure of assurance that only good parts get
through to the customer,” he adds.

Mitchel & Scott’s experience with the Techna-Check
system has been so positive that the firm is consider-
ing purchasing an additional system for at least one
other rotary transfer machine. Mr. Mitchel reports
that the savings in machine uptime and tool replace-
ment costs far outweigh the cost of the system. While
the system was developed primarily for tool monitor-
ing, Mr. Byrum adds that it can be used to analyze the
performance of any machine with an electric motor
in the shop. “You can use it on a coolant pump to
determine when a filter is getting dirty or on a chip
conveyor to protect its motor from overload situa-
tions. The applications are endless. I would like to see
the system on every motor in the shop,” he says.

For more information from Techna-Tool, call (262) 367-
8665 or enter PM Direct code 669DR at www.production
machining.com.

For more information from Hydromat Inc., call (314)
432-4644 or enter PM Direct code 897UD at www.product
ionmachining.com.

Mitchel & Scott can be reached at (317) 639-5331.
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