Assembly in Action
As Seen in Assembly

Roller Pinion Moves
Drilling Machine to
Higher Performance
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This custom drilling and annular cutting
machine makes aluminum parts for a
construction-industry brake. It features a
single drillhead (orange frame) that travels
16 feet at speeds of up to 2 fps. Photo
courtesy Lumco Manufacturing Co.

The RPS features a pinion consisting of 10
or 12 needle-bearing supported rollers that
engage a rack tooth profile. Photo courtesy
Nexen Group Inc.

sk a random group of people
to explain Rotabroach annular
cutting, and you’ll probably get
silence. Pose the same question
to workers at Lum, MI-based
Lumco Manufacturing Co. and
you’ll get an earful. The reason: They
often make machines that use this technology to cut ferrous and nonferrous
metals.
Invented by Dr. E. Douglas Hougen
in the early 1970s, the Rotabroach annular cutter is a hollow, multiple-edge
tool that cuts only an annular groove at
the periphery of a hole, leaving a solid
core or slug at the hole center. The cutter creates cylindrical holes in a circular cross section faster, easier, and more
accurately and cost-effectively than
conventional twist drills or drill bits.
Recently, Lumco built a custom drilling and annular cutting machine that a
customer uses to make aluminum parts
for a construction-industry brake. The
machine features a transversing drillhead that travels 16 feet (at speeds of up
to 2 fps) and stops at multiple stations to
drill and cut parts from aluminum sheets
7 feet, 3 inches, to 14 feet, 6 inches long.
Sheets are manually loaded, and parts
are automatically unloaded from the
machine, which is programmed
t o handle 21 part configurations.
The biggest challenge Lumco engineers
faced while designing
the machine was finding a
linear motion system that meets
two criteria: it easily integrates with
the machine, and it is powerful enough
to move the drillhead through a large
amount of aluminum chips that collect
at the bottom of the machine.
Lumco engineers carefully considered three traditional types of linear mo-
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tion systems before rejecting all of them.
The ballscrew wasn’t feasible due to the
length of travel needed, and belt drive
actuation lacked the necessary accuracy.
As for using a standard rack-and-pinion
system, they felt it could handle the distance and speed, but produced too much
backlash and wear.
The engineers then reached out to
linear motion control specialist Nexen
Group Inc. for help. Nexen suggested
Lumco use Nexen’s RPS roller pinion
system, noting its speed capability
of 36 fps and accuracy to within
±0.00118 inch. After considering the
drillhead’s speed, weight and accuracy
requirements, Lumco decided to go
with the RPS.
“The system [provides] us all the
accuracy and speed of a ballscrew at
any length of travel we need, and [it]
gives us more options to package servo
axes,” explains Mike Morris, president
of Lumco. “We’re no longer dependent
on the traditional ballscrew approach,
which limited the length and speed of
[our] machine design. Most importantly, our customer is very happy with the
machine performance.”
Unlike the traditional rack and pinion system, the RPS features a pinion
consisting of 10 or 12 needle-bearing
supported rollers that engage a rack
tooth profile. The sealed and lubricated rollers move smoothly along the
profile, resulting in zero backlash and
99 percent efficient rotary-to-linearmotion conversion. The tooth profile
is lubricated with a high-performance
light grease at installation and then
every six months or 2 million pinion
revolutions.
For more information on the
RPS Linear Motion Systems visit the
Nexen Web site or call 800-843-7445 and
ask to speak to an Application Engineer.
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