








INDUSTRIAL MANAGEMENT & TECHNO LOGY 

Rotary Motors With Brains 

T
he microelectron ics revolu­
tion has breathed new so­
phistication into those cylin­
drical s tandbys, rota ry 

electric motors. The shrinking size and 
cost of silicon circuits has enabled Bal­
dar Electric of Fort Smith, Arkansas, 
one of the industry's most venerable 
names, to package toget her a motor 
and a compact adjustable-speed con­
trol , or inverter, in a product called 
Smart Motor. "Not long ago the in­
vertcr was bigger than the motor, and 
now the opposite is true," says Darryl 
Van Son, Baldor's manager of market 
research and planning. In industrial 
uses, these motors can be set to run at 
constant torque to power a s teady­
speed conveyor, or to handle variable­
torque loads such as pumps and blowers 
that need to change speed on the fly. 

of speed and torque. A vector drive can 
even develop fu ll torque at zero rpm, 
enabling a motor to Stop and hold a 
heavy load in an exact position. 

Baldor also builds sophisticated mo­
tor-and-control uni ts called vector 
drives that use fast microprocessors to 
control voltage and current separately. 
The drives incorporate rOtary encod­
ers that send speed and position infor­
mation back to the control unit in dig­
ital form. Advantage: precise control 

chines for all manner of fascinating uses, 
now finds itself with twa standard "high­
veloci ty machi ni ng" models thaI will be 
produced in numbers of more than one. 
" It 's a real shock to our culture to build 
two things that are the same," says Gay­
lord. To avoid shattering the world-view 
o f its entire e nte rprise, Ingersoll has 
created a separate high-velocity machine 
division to spearhead the foray into repet­
itive production. 

For the first time in 50 years, the com­
pany exhibited at the huge International 
Machine Too[ Show, held earl ier this year 
in Chicago. The HVM 60 high-velocity 
machining ccnter I ngersoll trucked to the 
show attractcd lots of attention and was 
bought by Remmelc Engineering of Ncw 
Brighton, Minnesota. Remmele will use it 
to make engine crankcases for Bombar­
dier's $cadoo personal watercraft. 

Other car companies have already voted 
wilh their wallets for Ingersoll's high-ve­
locity machines. Ironically, though Ford 

Looking down the rotary road, Bal­
dar is studying so-ca lled predict ive­
maintenance softwa re like that used in 
nuclear power plants. It can monitor 
and analyze the current a motor draws 
for mueh the same reason that a doctor 
listens to your heart. "'1l1is method can 
actually sense how many balls arc in 
the bearings in a motor, and which are 
wearing out," says Van Son. "Tllis can 
be very valuable information in indus­
tr ies that a re running processes 24 
hours a day, where every minute of 
downtime costs a fortune ." 

But Baldor is wary of linear motors. 
A few years ago, when the company 
was supplying co ntro ls used in the 
high-speed machini ng centers Inger­
soll built for Ford, it considered a joint 
venture to produce Anorad's linear 
models. But after rcvicwi ng some of 
the complexities of developing manu­
facturing equipmcnt, Baldor decidcd 
to stick with what it understands best: 
the round stuff. 

collaborated on the arduous R&D that 
made them work , Chrysler has bee n 
quicker to place orders. The 3utomakcr 
has a suite of five in its Toluca, Mexico, 
plant machining 5.9-litcr V-8 engine blocks 
for its popular Ram pickup truck. Addi­
tional machines on order will boost the to­
tal at the plant 10 17, including five for ma­
chining cylinde r heads, as production 
ramps up to 85,1XlO engines yearly. 

Gaylord is particularly proud of the 
machines now being readied for shipment 
to Daimler-Benz in Germany, where they 
will be used to produce cylinder heads 
for a small, van like "Swatch" vehicle thai 
goes into production next summer. "This 
is really a la ndmark order," he crows, 
"because the Gcrman automobile com­
panies never, evcr buy machines made in 
the U.S. We called on them for 17 years 
before we sold them a CUlling 1001-
and it was made in Germany. But they 
gave us this business because they think 
we've got the teChnology of the future." 
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Aircraft compan ies, too, are findi ng 
uses for linear-motor-powered macllines. 
Dennis Bray, I ngersoll's vice president for 
heavy macllines, S,1YS customers in the U.S. 
and Europe have ordered two huge sys­
tems, each about 80 fee t long. T hey' ll 
make large, complex parts such as airliner 
wing spars that have very thin stiffening 
ribs for strength and lightness. 

McDonnell Douglas in SI. Louis is us­
ing a custom-built Ingersoll machine 
equipped with linear motors to mill 18-
foot-long cargo-ram p bulkheads out of 
single slabs of aluminum for the Air 
Force C-1 7 tra nsport plane. "We are run­
ning at five to ten times the cutting speed 
we used to ge t on conventional ma­
c hin es," says Larry Kubers ki , group 
manager of strateg ic moderniza tion . 
"The surface finish and accuracy of the 
parts are excellent , and very litt le hand­
work is needed to complete them." 

P
aced with the growing demand 
for linear motors, Anorad's Chi­
I:lyat decided that it 's to his com­
pany's advantage to license his 

technology to bigger companies, while 
kecping up the R& D needed to advance 
the state of the art. Both Fanuc Ltd. of Ja­
pan and Kollmorgen Corp.'s motion tech­
nologies group in Radford, Vi rginia, have 
signed agreemcnts to produce the com­
pany's linear-motor designs. Siemens En­
ergy & Automation in Elk Grove, l1I ioois, 
has developcd complete motion-control 
systems using Anorad mOlars. 

For the near term, toolmakers look like 
the st rongest marke t for flat motors . 
Builder s lik e Mit s ui Sciki of Japan 
showed lincar-motor-driven precision ­
mcasuring systems al the Chicago trade 
show, and Kingsbury Corp. of Keene, 
New Hampshire, has launched its version 
of a high-speed machining center, which it 
calls the Cyber-Cell. A number of ma­
ch ine-building giants, including Cincin­
nati Milacron , also have lincar-motor pro­
grams under way. 

Chitayat likes to look ahead to higher­
volume uses that will come as linear mo­
tors get cheaper. T he company hopes to 
introduce a new generation within a year 
that will use a more powerful, less costly 
magnetic alloy and that will benefit from 
fully automated prod uction methods. [n 
two years, Chi tayat predicts, priccs wi ll 
be less than half what they arc today. 
" Before long," the inventor muses, " peo­
ple will find all sorts of ways to use these 
motors." IJ 


