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At Lite Machines Corp. West la
fayette. IN. brothers Paul and 
David Ariton. are us ing 
CAD/CAM software to peIiorm 
an entire product development 
process from start to fini sh. 

Th ey call th e process 
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• ...... 

• 

their hobby grew into a business. 
their business grew in a whole 
new direction. 

When looking around for a 
source of components. however. 
they found that bids ranged from 
$120.000 to $150.000 just for the 
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• 

• 

• 
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(with a 20"xI6"x I6" work enve
lope) . and an injection molding 
machine were purchased at a 
total cost of s lightly und e r 
$200.000. With the exception of 
some bent wire parts. which can 
be produced with minimal tooling 
expense. the equipment gave 
them the capability to produce 
every component of the model. 

Th e critical ingre di e nt 
needed to convert their ideas 

into machine tool ma
chining motions was the 
software. which had to 
be powerful enough to 
create the complicated 
surfaces yet inexpen-
s ive and easy to use . 
11ley chose Mastercam 
so ftwar e from CNC 
Software Inc. Tolland. 
CT. 

Micromanufacturing 
Both brothers have 

backgrounds in engi
neering. business. and 
computers. Each has 
the ability to design a 
part. generate a CNC 
program. cut a mold or 
operate a turning cen· 
ter. and run the molding 
machine. 11leir lean OIl

erating model requires 
far fewer people than 
conventional manufacPaul (left) and Dave Ariton use Mastercam software to produce the 20 to 

25 molds needed for their model helicopter from "art to part." turing, provides dramat· 
ically reduced cost. and 

"micromanufacturing." Using it, 
Lite Machines is able to produce 
injection plastic molded parts in 
two days at a variable cost of 
about $10 which. in this case. 
does not include labor since the 
owners of the company do all the 
work. explains President Paul 
Ariton. 

'nle two brothers started Lite 
Machines to produce radio-con
trolled model helicopte rs. As 

plastic pm1s. Moreover. after pay
ing that much for the mold. a 
small company would be very re
luctant to make changes that 
might improve the performance 
of the product. 

They decided to buy all the 
equipment needed to manufac
ture the model themselves for 
about the same cost. A Miyano 
three-axis CNC turning center. a 
Fadal vertical machining center 

also drastically reduces 
time to market. 

Paul Ariton says that if he has 
the design in the computer today. 
he can have the mold completed 
and prototypes run within two 
days. His variable cost would run 
about $10 of aluminum which. of 
course. doesn't include machine 
depreciation or the cost of his 
own labor. 

In addition to eliminating the 
"hierarchy" needed to go from 
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concept to production in tradi
tional manufacturing, namely 
a eparat ngin er, NC pro
gramm r, operator, and man
ag r, micromanufacturing 

the productd v 1-
opment cycle by cutting down 
th ne d for m ting inter
nally and with upplier. 

Micromanufacturing al 0 
.tr the productd vel-

opm nt cycl by eliminating 
the n ed for tricl dimen ion-

Automatic Reciprocating Grinders 

• • • • -

Features 
Adju table Range FALCO -G 1=0.2"-2.2" FALCO -G2=O.2"-5.0" 

• Independent Fwd and Rev lroke Feed 0.59 1 
Aut matic il 

i1encer equipped for quiet operation 

The FALCON SERIES !!rinder lila\, he retrofitted with the \'arious 
~ . 

"Aslro ~erie~" air Illotors and spindles to suil the grinding applieation. 

Applications 
The FAL 0 erie - Internal 
grinder are ea ily 
retrofiued onto any 
lathe or pecialized 
machine. 

_ Face 

-

_ Taper 

.0 
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ing. Thorough dimen ioning required 
in conventional manufacturing b eau it 
. the only way to communieat the de-
ign concept throughout tll hierarchy of 

function involved. 
Paul ArIton imply th product 

to seal and di automatically 
flow into the CAM during the 
importing the model 
produc d, he ju t need to mea ure a few 
k y If they are correct, he 
know that the re I of th mold i al 0 

corr ct. The parts ar enough that 
warpag i not a seriou concern. Time 
al 0 saved b cau th r no n ed to 
follow typical convention a mak-
ing the model tran Crable to differ nt 
machin . 

Flexible design 
At the co I that Ut Machine can pro

duc a mold, ther i no he itancy in 
throwing one away if a better . idea 

up. The 6061 or 2024 aluminum 
that it u ed to produce mold typically 

for 10,000 to 20,000 parts, but tile 
company a ume that the parts will be 
ob olet long befor the mold wear out. 

The e and advantage 
make il po ibl for the 
micro manufacturing approach to ad
dr nich thai ar often over
look d, the ArIton brother say. Incre
mental co t of entering a niche market i 
tiny ou of labor expen e. As owner
operators the ArIton brothers have the 
option of paying them elve w 11 if the 
mark I pan out or foregoing pay if it 

Typieally, a model h licopt r r quir 
betwe n 20 and 25 mold ,depending on 
th amount of con olidation in the de-
ign. Plan ar in the work to produce 

tile helicopter, which on an engine 
with 0.040 cubic inch di placement, in a 
wid rang of TIl combination of 
the micromanufacturing concept and 

. make it ea y to change 
the ize of th product. 

Ute Machine i even exploring th 
. of producing it own engine. 

The helicopter include a gyro tabiliza· 
tion unit on the tail rotor, which i even 
bing valuated by til Defen Depart
ment for u on full- iz d craft. 

From 2D to 3D 
A 2D CAD ystem i for mo t of 

the work beeau of the . of 
working in 2D relativ to 3D, say Paul 
ArIton. Th ntir h licopter i de igned 
a a erie of bulkhead . Conver ion into 
a 3D urfac mod I for machining come 
aft r tlie 2D model i imported into 
Ma teream. TIle bulkhead ar flipped 
up into th prop r po ition. The i 
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a 3D wireframe converted to a surface 
model with Mastercam's powerful sur
facing features. Once the surface model 
is complete. it is merged with a drawing 
of the injection molding machine's mold 
base. 

Mastercam was selected because of its 
capabilities. especially in generating sur
face models and in vi sualizing the models 
after they are created. In surface cre
ation. the Coons patch function effort
lessly produces a flowing surface-based 
on boundaries within a wireframe model. 
For visualization. dynamic rotation is di
rected by the mouse. Another feature is 
the program's ability to automatically 
generate a gear design simply by enter
ing parameters such as number of teeth. 
pitch. and pitch diameter. 

Given a workable design. Mr Ariton 
says he can usually produce a mold pro
gram in a few hours with Mastercam. 

To date the most challenging part that 
Paul Ariton has produced by this method 
is the tail rotor blade. This complicated 
geometry includes drill holes. pockets. 
swept surface. and Coons patches. 'nle 
swept surface which fomlS the twisted 
airfoil rotor blade is the most compli
cated section. The part also includes a 
rotor hub with pockets and swept sur
faces. The top profile of the rotor and the 
cross sections were designed in different 
layers in the CAD system. After import
ing them into Mastercam and flipping up 
the bulkheads. a swept surface was 
flowed over them. With the surfaces cre
ated. ge ne rating th e toolpath in 
Mastercam was highly automated. 

Operator knowledge of the overall de
sign and manufacturing process is re
quired to select tools capable of produc
ing the geometry. For example. the trail
ing edge of the rotor blade originally had 
a sharp comer which could not be cut 
with a ball nose end mill. TIle part geom
etry was modified to accept the geometry 
of the cutter. and a new Coons patch was 
flowed over the rotor blade. 

For more information on CNC 
Software Inc's Mastercam, circle 
339. 

A new paradigm for 
the automated factory 
By JolIlI Laydell 
If you think of scheduling as something 
that is done far. far away on an MRP II 
system that is only updated on a weekly 
schedule. you may not see it as having 
much relevance to activitites on the factory 
floor clay by day. and minute by minute. 

Whether or not the scheduling system 
reflects it. the factory is being resched
uled regularly. De/acto rescheduling can 

result from employee illness. machine 
malfunction. lost tools. late material. or a 
customer-requested change to an order. 
The only question is. how quickly do peo
ple become informed? 

Traditionally. factory scheduling and ac
companying work order production are 
done well in advance of the actual manufac
turing activity. TIle programs are based on 
older computer and software technology 
that cannot respond to rapid changes on 
the factory Ooor. [n a papcr-driven environ
ment. when an unscheduled change oc-

curs. manual expediting generate and 
distributes the work-arounds. recon
figurations. and overtime authorizations 
needed to react. It is not unu ual to work 
overtime in one department only to find 
that the next resource ' 't ready. The 
resulting upsets mean extra co t. extra 
stress. and a potential for confusion that 
is bad for quality. scheduling. and cu -
tomer goodwill. 

TIle fact is there is a new paradigm for 
the automated factory. Real-time sched
uling takes advantage of advances in 
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