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Remaining competitive today re-
quires flexibility, higher production
rates and lower costs - in short, con-
stantly improving productivity. This
has to be accomplished while cus-
tomers are requiring higher quality,
tighter dimensional and geometric tol-
erances and better surface finishes and
regulators are enforcing increasingly
stringent safety and environmental
standards.

In an economy where the capital
investment for a new grinder may be
hard to justify, retrofitting new au-
tomation and monitoring equipment

to existing machines often is the most
cost-effective solution to all of these
challenges. Whether it is done by the
user or a professional re-builder/retro-
fitter, there are five different technolo-
gies that should be included in every
machine upgrade.

Pre-Process Check:
Workpiece Positioning

Automatic control of the machin-
ing process actually starts before the
process itself (pre-process) through the
verification of the workpiece position
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Southwestern Industries offers
ProtoTRAK CNC retrofit kits for over
40 different brands of knee mills. “This
powerful but easy to learn and use
conversational CNC technology has
been retrofitted more than 15,000 times
over the past two decades by South-
western Industries’ factory-trained
technicians, and can be installed in less
than one day,” said a company spokes-
person.

Knee mills may be retrofitted to ei-
ther a 2-axis CNC/3-axis DRO config-
uration (ProtoTRAK EMX or SMX2) or
a 3-axis CNC/DRO configuration (Pro-
toTRAK SMX3). The EMX and SMX2
feature a Z-axis (quill) glass scale stan-
dard while the SMX3 comes with a ball
screw and motor assembly. Retrofit kits
contain all of the standard items re-
quired to upgrade
a mill and include
t h e C N C , b a l l
screws, motors and
hardware. Kit op-
tions include cool-
ant and auto lube
p u m p s , s p r a y
coolant , power
draw bars, halo-
gen work lamps,
knee power feeds,
limit switches, net-
w o r k i n g a n d
TRAKing/elec-
tronic hand wheels.

TRAKing allows an operator to
run a program by turning the hand
wheels. The speed at which the pro-
gram is executed is controlled by the
speed at which the operator turns the
hand wheels. As a result, TRAKing
may increase productivity by allowing
an operator to dry run a program while
simultaneously machining a part.

Advanced software options (avail-
able with the SMX2 and/or SMX3) also
increase productivity by reducing pro-
gramming time. These options include
Auto Geometry Engine that automati-
cally fills in missing drawing dimen-
sions during CNC programming, and
canned cycles for irregular profiles and
pockets, circular/rectangular/irregu-
lar islands, engraving and face milling.
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Founded in 1979 and located in
Howard, PA, Centroid started out de-
signing and manufacturing motion
control electronics for general-purpose
automation. Around 31 years ago, Cen-
troid entered the CNC business by de-
veloping CNC retrofit kits for knee
mills, and then grew into offering CNC
replacement controls for a wide variety

of machine tools.
The Centroid CNC
control is designed
for user friendli-
ness in both opera-
tion and program-
ming and backed
by local support
and made in the
USA CNC compo-
nents.

C e n t r o i d ’ s
new MPU11 CNC
control board is at
the heart of Cen-
troid’s M400 CNC
control, which is
designed and man-
ufactured in Ho-
ward, PA. The MP
U11 CNC control
board is designed
to be a state-of-the-
art CNC motion
control CPU that
uses high perform-
ance digital signal
processors (DSPs)

for smooth closed loop machine tool
motion. The MPU11 can control up to 8
axes simultaneously and has the abil-
ity to communicate with servo drives
digitally via fiber optic cable for in-
creased reliability and performance.
The MPU11 based M400 CNC control
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For a job that required machining of spiral grooves in 2”
diameter steel bars 8’ to 10’ long, a new Centroid 4th axis rotary

table was added to this retrofitted Numara horizontal boring
mill. The spiral groves were first programmed in the XY plane

and then wrapped around the 2” cylinder automatically, a Cen-
troid technique that simplifies rotary programming. “Having the

4th axis has more than doubled what I can do,” said Shane.

Not Just for Knee Mills Anymore
“It doesn’t have to be an end to an

era,” said a Ternstrom & Company
spokesperson. “Many precision tool-
rooms and prototype shops have ben-
efited from the use
and ownership of a
Hardinge HLV tool-
room lathe. For de-
cades, end users each
learned how invalu-
able this machine
came to be. When
the Hardinge tool-
room lathe was dis-
continued around
2008, it was apparent
a void would re-
main.

“At the t ime,
Ternstrom & Com-
pany (a division of Iverson & Com-
pany) had been rebuilding these
machines for over 75 years. Unfortu-
nately after the discontinuation, the
parts cost continued to climb and as a
result Ternstrom had to increase the
price on the remanufactured offering

as well. However, demand for the re-
manufactured machines had not di-
minished. Now, Ternstrom has been
successfully offering remanufactured

tool room lathes for the past eight
decades. Even in today’s CNC world,
many machine shops depend on their
old standby Hardinge manual lathes.
Ternstrom has found customers want
these machines to be rebuilt, and as a
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Remanufacturing More Than Rebuild

Gauging, Balancing and Sensors
Bring New Life to Aging Grinders

CNC Retrofits for Knee Mills



Not Just for
Continued from Page 34

is designed for small and large ma-
chine tool retrofits alike, with many
simplified advanced CNC features de-
signed to make both the installation
and operation of the updated machine
tool straightforward. According to the
company, many shops have benefited
from a Centroid retrofit returning their
machine tools back to profit centers.

Increased Production
During the last 22 years Terry

Ruppe of Arrow Controls has installed
122 Centroid retrofits in the greater
Houston area. Terry has installed five
CNC retrofits for T.L. Hiner. Two of
them are a pair of Mori Seiki SL-3 turn-

ing centers. Terry installed the new
Centroid T-400 CNC controls on both
of the SL-3s in place, on the shop floor,
so there was no need to move the ma-
chines for the retrofit. The two ma-
chines are arranged for efficiency,
facing each other so one operator can
keep both machines running parts all
day long.

In addition to a variety of job shop
parts, one of the regular high volume
jobs at T.L. Hiner is turning compres-
sor valve seats. Mike, the operator at
T.L. Hiner, programs both Mori Seiki
SL-3s with Centroid’s built-in Intercon
conversational programming, which
prompts the operator for dimensions
from the print and automatically cre-
ates the G-code to turn the part and
displays the results graphically. Mike

said he “likes the
g r a p h i c s o n t h e
screen so he can see
what it is going to do
before it does it.” The
T-400 also accepts G-
code from most any
CAD/CAM system
as well. G-code pro-
grams can be trans-
ferred to the control
via USB memory
sticks or through an
Ethernet local area
network (LAN) con-
nection. Mike com-
mented that even
though the control
has “a ton of mem-
ory” and that he

leaves all his programs
on the control ready to
go, he really likes the
USB jump drive and
uses it to make backup
copies of all his pro-
grams in the office com-
puter so there are at
least two copies of his
work on different com-
puters. Mike also com-
m e n t e d o n a n e w
feature that he likes
which he did not have
on the original control
system, the Centroid
Run-Search feature.
“That comes in handy,
you can call up to just
about anywhere in the
program you want and
it knows where to start,”
he said. “That saves a lot
time”.

All original SL-3
machine functions, such as chip con-
veyor, tool turret index, flood, auto
lube with low-level warning, chuck in-
out, high gear, low gear and quill
in/out, are controlled with the new T-
400 CNC. In addition to program con-
trol (G- and M-codes), these functions
have dedicated manual controls lo-
cated on the operator control panel.
The T-400 has 12 customizable function
keys that allow the retrofitter to pro-
gram the action of each, allowing for
simplified installation and operation of
the machine tool. The T-400 also reads
the encoder located on the spindle,

which allows for constant surface
speed turning and threading capabili-
ties.

After a good experience with four
previous Centroid CNC control retro-
fits, Shane Davison, Shop Floor Man-
ager at T.L. Hiner, bought a used
Numara horizontal boring mill with
110” X and 80” of Y travel from a used
machinery dealer. “I got it at a good
price since the original CNC control
did not run,” he said. He called in Terry
once again to retrofit it with a new Cen-
troid M400 CNC control. He admits
that never having a horizontal in the
shop before, he was wondering if he

One of the regular high volume jobs at T.L. Hiner is turning
compressor valve seats. Mike, the operator at T.L. Hiner,
programs both Mori Seiki SL-3s with Centroid’s built-in

Intercon conversational programming, which prompts the
operator for dimensions from the print and automatically

creates the G-code to turn the part and
displays the results graphically.

At T.L. Hiner, new Centroid T-400 CNC controls were installed
on both of the Mori Seiki SL-3s in place, on the shop floor, so
there was no need to move the machines for the retrofit. The
two machines face each other so one operator can keep both

machines running parts all day long.



was going to get enough work to keep
it busy. “Now that the machine is up
and running, we can keep this machine
busy all the time. It stays backlogged,”
said Shane. After the retrofit of the Nu-
mura, a job came in that required ma-
chining of spiral grooves in 2” diameter
steel bars 8’ to 10’ long. The part was a
lead screw for coil tubing trucks used
in the oil industry. In under a week
from the time of order, Terry had a new
Centroid 4th axis rotary table added to
the machine so Shane was able to run
the job. Shane created a special rotary
support fixture, which was built to ac-
commodate machining of the long rods
without giving up table travel. The spi-
ral groves were first programmed in
the XY plane and then wrapped
around the 2” cylinder automatically, a
Centroid technique that simplifies ro-
tary programming. “Having the 4th

axis has more than dou-
bled what I can do,” said
Shane. “By buying good
used iron and installing a
new Centroid CNC con-
trol system, I saved over
60% of the cost of buying
new. There is a lot to be
said about taking older
machines that are still in
good mechanical shape
and updating them where
you can get the life back
out of them again.”

Improved Processes,
Greater Flexibility
Jerald Mittasch, President

of Mitco Manufacturing and Machin-
ing LLC, also in Houston, TX, special-
izes in making valves for the oil field.
In addition to oil related work, Jerald
makes replacement 12” electric arc fur-
nace electrode clamps that handle
20,000 amps of current at 240 volts. Jer-
ald has to reverse engineer the parts
using his Fadal 3016, which has been
retrofitted with a Centroid M400 CNC
control. He said there are no prints pro-
vided for the clamps. His customer just
sends him the broken original parts to
recreate - and he often improves upon
them as well.

The Fadal 3016 was originally
equipped with DC servo motors. While
the DC motors could have been re-
tained, at the time of retrofit the deci-
sion was made to replace them with
new AC brushless servos. The Centroid
M400 can communicate with the new

AC servo drives via fiber optic cable,
which offers more speed, power, preci-
sion and reliability.

Centroid reworked the original
Fadal electrical cabinet to have new
CNC components installed. Centroid
also simplified the CNC control by
eliminating cables and connections
with made-for-CNC printed circuit
boards that handle all the functions of a
typical CNC machine tool.

Jerald started into CNC machining
with two SuperMax CNC knee mills
retrofitted with Centroid CNC controls.
“Those machines are now almost 10
years old. They are solid machines and
give me the opportunity to do things
that nobody else can do,” said Jerald.

His first step into a tool changer

machine was the Fadal 3016. On some
jobs he uses every tool bin in the ATC.

Jerald Mittasch, President of Mitco
Manufacturing and Machining LLC,

reverse engineers 12” electric arc furnace
electrode clamps using his Fadal 3016. No

prints are provided for the clamps. His
customer just sends him the broken

original parts to recreate - and he often
improves upon them as well.

Reworked original Fadal electrical cabinet
with new CNC components installed. At
the top are the XYZ AC brushless servo

drives. In the middle are the circuit
breakers and power distribution. Along the
right side are I/O terminal blocks for limit

switches, ATC sensors, flood, mist and
lube control connections. At the bottom
left is the Centroid MPU11 (motion con-
trol, encoder, mpg connections) and the
GPIO4D (PLC, spindle control and IO)

CNC control cards (stacked on top of each
other to save space for this install).

Centroid simplified the CNC control
by eliminating cables and connections

with made-for-CNC printed circuit boards
that handle all the functions of a typical

CNC machine tool.

Fadal 3016 retrofitted with a Centroid
M400 CNC control.



On one part that uses 18 tools, he takes
advantage of the Centroid tool touch
off probe to set up tools automatically.
“It is a piece of cake, it is so easy to do,”
he said.

Jerald was confident when it came
to learning how to use the new tool
changer machine since he was already
familiar with operating and program-
ming the Centroid control on his two
other machines. “There was not that

much new to learn going from a knee
mill to a new ATC machine,” he said.
When it comes to taking on new jobs,
Jerald said, “I do not make the same
thing over and over. With the Centroid
I have not yet had a job that I said I
could not do.”
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Bring New Life
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in the machine and its tolerance with
respect to the grinding wheel. This is
typically accomplished with a touch
probe, such as the Marposs MIDA, to
detect the position and orientation of
the workpiece without operator inter-
vention. This technology nearly always
reduces cycle time and boosts per-
formance.

In-Process Measurement
Measuring a workpiece in real time

while stock is being removed allows
automatic control of machining and
cycle optimization. By monitoring the
workpiece continuously during the
grinding process, the feedrate can be
varied to obtain programmed stock re-

moval values, adjust the spark-out tim-
ing to the real conditions of the work-
piece and stop the cycle when the
nominal dimension is reached.

Modern generation in-process
gauges, such as the Marposs UNIMAR,
have a large measuring range and a
quick zero setting to handle different
workpieces, enhanced thermal stability
and a compact design to reach even the
most inaccessible points. In-process
gauging is a highly cost-effective way
to improve quality while optimizing
cycle time to maximize productivity.

Wheel Balancing
A properly balanced wheel is criti-

cal for achieving high surface quality
and avoiding geometric errors. A bal-
anced wheel can also be run at higher
speed to achieve higher stock removal
rates and greater productivity. A bal-
anced wheel eliminates the most com-
mon causes of spindle damage while
reducing wheel wear - actually extend-
ing average wheel life up to 35%.

Contemporary balancing systems,
like the Marposs/Dittel products, sup-
port retrofit applications with different
versions of balancing systems to ac-
commodate either internal or external
mounting to the spindle and a choice of
hard-wired or contactless transmission.

Air Gap and Collision Check, Opti-
mization of Dressing Cycle

Detecting subtle changes in the
noise emitted by the machine during
grinding and dressing cycles allows
real-time monitoring of the gap be-

tween wheel and workpiece and the
persistence of contact between dresser
and wheel. The feedrate and the mo-
ment of contact with the wheel are con-
trolled along with dressing depth.

By preventing collisions, products
like Marposs/Dittel Acoustic Emission
(AE) sensors can help prevent serious
damage to the machine while enhanc-
ing operator safety. Because they allow
higher infeed speeds prior to work-
piece or wheel contact , they can
shorten both grinding and dressing
cycle times to increase throughput and
productivity.

Contemporary systems from Mar-
poss and others offer a variety of op-
tions including fixed, contactless,
ring-shaped and split sensors to sup-
port retrofit applications and different
working environments.

Electronic Display
and Data Collection

Programming and monitoring of
all the parameters impacting work-
piece quality, cycle time and tool wear
typically is accomplished with an elec-
tronic unit that serves as an operator
display and communicates with the
machine control and other plant sys-
tems, usually via field-bus. These units
are often modular to accommodate
varying numbers of connected devices.

They range from simple mono-
function amplifiers with needle-type
analogue displays to more complex
multifunction devices with graphic dis-
plays and touch screen keyboards. The
more sophisticated units often run data

Jerald Mittasch’s first step into a tool
changer machine was the Fadal 3016. On

some jobs he uses every tool bin in the
ATC. On one part that uses 18 tools, he

takes advantage of the Centroid tool touch
off probe to set up tools automatically.
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