






CAD/CAM

The simpler the poka-yoke the better

Machine stock

An interference
pin prevents a
workerfrom
installing a part
the wrong way.
Thebest poka­
yoke solutions
are simple,
inexpensive,
and fail-safe.

ingmany identical items, likeelectrical con­
nectors. "The PCBs in one machine control
needed only three-pin connectors to join
each in a series," says DiNaro. "The labels
we once used instructedassemblers which
boards went where and which connectors
should bejoined so we color-codedthem.
But in thefield, assemblers connectingand
disconnecting them wear or bend the pins,
which meant putting ona newplug. Soon the
label was gone." Varian' s simple solution
involvedthree, four, andfive-pinconnectors
that cannot join others anddemand a single
assembly sequence. One of Ficarra's solu­
tion to labels that come off is to machine
them into parts,especially when thefunction
is a correctorientation. On Varian machines
assemblers areguided bysmall machined-in
pictures thatcannot wearoff. "Thecapabili­
tiesofmodem NCmachines makes iteasyto
produce machined-in labels," saysFicarra.

MORE POKA-YOKE SOLUTIONS
Many poka-yoke solutions seem like

common sense. Take the ubiquitous 3.5-in.
floppy diskforexample. "The diskgoes into
a drive only one way and an audible click
tells users it ' s fully inserted ," say John
Grout, a business instructor with BerryCol­
lege, MountBerry, Ga. "That makes poka­
yoke an inspection technique that can be
used almost anywhere to eliminatehuman
error," hesays.

Gary Jones, a trainer andpoka-yoke facil­
itator withWeber Aircraft, Gainsville, Tex.,
says thebest poka-yoke ideas are simple, in­
expensive, andfail-safe. Hetellsofa drillbit
suggestedbyworkers inthecompany's arm­
post cell that performs several functions at
onetime. "It makes a holeto a precise depth
and then spotfaces or counterbores it, all in

Interference pin

Part WRONG WAY

one stroke." Anothermodification by em­
ployees trimmed waste from the way the
company hadbeenvacuum forming trayta­
bles. In the original process, table tops and
bottoms were formed separately. Now
they're formed at the same time from the
same plastic sheet, which cuts waste andim­
proves production.

JohnDeere's BradFlacksaysone of the
cleverest poka-yoke solutions his teams
came up withstemmed from a gearbox that
was assembled without oil, mountedon a
machine, and required replacement afterfac­
tory tests. Theteamstreamlined production
with a simple proximityswitch that opens
after all components were loaded intoan as­
sembly fixture. Theswitch prevents workers
from using air wrenches to tighten bolts on
theassembly until they cyclean oilguninto
thegearbox. Afterfilling thegearbox a sole­
noid releases the interlock sendingair to the
wrench. Then workers can tighten cover
bolts andsend theboxto thenextstation.

Munro cites an intravenous pump as an
example of poka-yoked design. "Westarted
by eliminating parts through a technique
calledDesign Prophet! andtook theirnum­
berfrom about500to73 that snap together,"
he says. Colorcoding wasadded to several
majorcomponents. Color coding is a good
idea, he adds, as longas you remember that
one in 10 people have some form of color
blindness. Thus, colors were selected that
could be differentiated by anyone.

Asidefrom Varian's multipin seal protec­
tor, Ficarra points to another impressive
poka-yoke design. "The geometry of the
vacuumchamberrequires a high-pressure
water seal adjacent to a vacuum seal, so if
water leaksinto the vacuum, the leak is al­
most impossibletofind ," saysFicarra.Ade-

signer'sfix used a series of a -rings
anddeep-drilled holes to allowat­
mospheric pressure between the
water andthevacuum. "There were
space constraints and bearings in
the way, but good visualization
software lets the engineer solvethe
problem," Ficarra says.

Several poka-yoke solutions in­
volvejigs and fixturesthat required
workers to install components in a
particular sequence to avoid errors.
Munrocautions, however, that fix-
tures areonlyonewaytosolvetrou­
blesome designs and thatthereal fix
may beupstream."Fixtures helpget
around bad designs, but they add
cost," says Munro. "We recom-

mend going to the engineers and designing
out the need for fixturesby designing parts
that fixturethemselves oneto another."

THE PAYOFF
SO how does all this effort benefit a com­

pany in harddollars? Berry College's John
Groutsays LucentTechnologies (formerly
AT&T Power Systems) has reported that
halfof their3,300 mistakeproof devices cost
less than $100. However, they estimate a net
saving of $8.4 million, or about$2,545/de­
vice. Otherparticipating companies also re­
portimpressivefigures.

Varian's DiNaro made the commitment
tooverrun hisbudget and hold thefirst 100%
mistakeproofed machineoff the marketfor
seven months while design workwas com­
pleted. Forthatinvestment, DiNaro says the
company gota product that is easily thesin­
gle best it had ever produced. Costs for in­
stallation, start up, and warranty have been
lower than for any machine before it. "All
the dollars set aside for those contingencies,
a figure thatapproaches $1 million, now go
to thebottom line," hesays. •
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