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Effective Maintenance 
In Cellular Manufacturing

The 1,200-employee West Bend
C o m p a ny (West Bend, Wi s . )
m a nu fa c t u res stainless steel

c o o k wa re and small household ap p l i-
ances. By the mid-1980s, m a n age-
ment was realizing that competition
was “ h e ating up” in the marke t p l a c e
and that the company would need to
rethink its manu fa c t u ring operat i o n s .
Some of the initiat ives that re s u l t e d
i n cluded focused fa c t o ries (cellular
m a nu fa c t u ri n g ) , cy cle time re d u c t i o n
and JIT, k a i zen pro j e c t s , and other
s t eps to reduce wa s t e. 

The focused fa c t o ries in part i c u l a r
( i n t roduced in 1986) we re designed to
p rovide the company with add i t i o n a l
agility and improved marke t p l a c e
re s p o n s iveness. Management cre at e d
five such div i s i o n s : B eve rage Make rs ,
B ra zed Electri c s ,A s s e m bly and
Molded Pro d u c t s , Fab ri c ated Metals,
and Pre m i e re Cookwa re — and the
results we re impre s s ive : Wo rk in
p rocess shrank from days to hours .
The company is now able to ship 
h u n d reds of tru ckloads of pro d u c t s
within a few short hours .

These ch a n ge s ,h oweve r, we re not
without ch a l l e n ge for Maintenance,
and the improvements could not have
come about without the active invo l ve-
ment of Maintenance. In specifi c,
Maintenance had to make two signifi-
cant shifts in how it did its wo rk :

➡ a shift from centra l i zed to fo c u s e d
fa c t o ry maintenance, and 
➡ a shift from traditional mainte-
nance to total pro d u c t ive maintenance
( T P M ).

Focused Factory Maintenance
“ We have over 800 pieces of

equipment in our focused fa c t o ri e s ,”
explains Karen Wi l s o n , ge n e ral man-
age r. “ This is no longer a situat i o n
wh e re we can affo rd to have pieces of
equipment down and just sw i t ch pro-
duction from one machine to another.

In a focused fa c t o ry setting, all of the
equipment needs to be running con-
s t a n t ly. Maintenance needs to ke ep
d owntime to a minimum because pro-
duction is in line.”

To add ress this ch a l l e n ge, the com-
p a ny shifted from a centra l i zed main-
tenance dep a rtment that was re s p o n s i-
ble for the whole plant to a fo c u s e d
fa c t o ry maintenance stru c t u re, wh e re
i n d ividual maintenance teams
a re re s p o n s i ble for indiv i d-
ual focused fa c t o ri e s .
“ E a ch maintenance
team now concen-
t rates on a cert a i n
number of mach i n e s
in its focused fa c t o-
ry,” she explains. 

A benefit of this
ap p ro a ch is that the team
is now mu ch more know l-
e d ge able about how each piece of
equipment in the cell is operating and
h ow to tro u bleshoot that equipment.

Total Productive Maintenance
West Bend introduced the concep t

of TPM in the early 1990s. The idea
was to supplement the shift to fo c u s e d
fa c t o ries. The shift itself was logi c a l ,
given that operat o rs had taken ove r
m o re ow n e rship of and re s p o n s i b i l i t y
for the production pro c e s s , and a hall-
m a rk of TPM invo l ves a degree of
o p e rator responsibility for the mainte-
nance of their equipment.

“ P rior to T P M , Maintenance 
fi xed and re fi xed equipment, w i t h o u t
spending mu ch time inve s t i gating the
root causes of pro bl e m s ,” ex p l a i n s
Wilson. “ Th ey often continu a l ly
replaced parts without finding out
why the parts we re fa i l i n g.”

Under T P M , maintenance staff and
o p e rat o rs wo rk together to identify
p ro blems that re o c c u r, to determ i n e
why these pro blems continue to
o c c u r, and then to implement solu-
tions. And some of those solutions

m ay go so far as to invo l ve re d e s i g n
p rojects. For ex a m p l e : If employe e s
note that a conveyor is “ e ating itself
u p ” because of the way it has been
d e s i g n e d, the team will take it upon
t h e m s e l ves to consider re d e s i g n i n g
the conveyo r.

O p e rat o rs also take re s p o n s i b i l i t y
for some of the basic PM tasks, s u ch
as regular equipment inspection.

“ Th ey also listen care f u l ly
to how their equipment

sounds and rep o rt
a ny ch a n ge s ,”
a dds Wi l s o n .

H ow did the
o p e rat o rs
respond to the

n ew re s p o n s i b i l i-
ties associated with

TPM? At fi rs t , t h e re
we re some ch a l l e n ge s ,

admits Wilson. “ Th ey we re ve ry
busy running the equipment and being
i nvo l ved in some of our kaizen pro-
j e c t s ,” she states. (Kaizen pro j e c t s
i nvo l ve three to five days of team
i nve s t i gations into cost, q u a l i t y, a n d / o r
s e rvice improvement opport u n i t i e s . )
O ver time, h oweve r, the operat o rs
h ave become comfo rt able with their
n ew PM re s p o n s i b i l i t i e s .

Both the maintenance staff and the
o p e rat o rs enjoy the benefits of T P M .
“It gives us more info rm at i o n , and it
is also more pre d i c t abl e,” she rep o rt s .
“ For ex a m p l e, we now replace cert a i n
chains eve ry three months, b e c a u s e
we now know that this is when they
will wear out.”

Scheduling
E a ch production cell has a sch e d-

ule of when equipment needs to be
m a i n t a i n e d. “ I t ’s the responsibility of
e a ch focused fa c t o ry team to handle
its own maintenance,” she stat e s .

Some of the fa c t o ries use com-
puter sch e d u l i n g. The system iden-
t i fies each PM project and gives it

We’ve seen 
unplanned downtime 

decrease by 40 percent. 
This has obviously improved 

our ability to respond to custo- 
mer needs in a timely 

fashion.



Does your facility have powered
industrial trucks (forklifts) 
traveling its aisles? If so, are

the operators competent to handle
the task? They’d better be. Unfortun-
ately, many forklift operators lack
adequate training to operate their
trucks safely. Each year about 100
workers are killed and almost 95,000
are injured in forklift accidents. As
many as 40,000 of those injuries can
be characterized as “serious.”

A breakdown of the fatal acci-
dents for one recent year shows the
following causes:
✔ Forklift overturned
✔ Struck by material
✔ Struck by lift
✔ Worker pinned
✔ Lift ran off dock
✔ Died during repair

And as one ex p e rt commented, m o s t
if not all of those accidents could have
been avoided with adequate tra i n i n g.

Until re c e n t ly, h oweve r, m a ny
e m p l oye rs had a difficult time deter-
mining wh at constitutes adequat e
t ra i n i n g. OHSA’s standard stated that
o n ly “ t rained and authori zed opera-
t o rs shall be permitted to operate a
p owe red industrial tru ck .” E a ch
e m p l oyer was allowed to determ i n e
wh at passed for adequate training at
its fa c i l i t y. The pro blem with that

ap p ro a ch was that some interp re t e d
t h at “ t rained and authori ze d ” l a n-
g u age ve ry loosely, p roviding tra i n i n g
t h at amounted to little more than a
q u i ck ove rv i ew and a pat on the back .

An Overview
OSHA’s new standard offers em-

ployers considerably more guidance
as to training content and methodolo-
gy. Your training program should
include the following:
✔ Formal instruction — such as
lectures, discussion, interactive com-
puter training, video, and written
material
✔ Hands-on training — including
demonstrations performed by the
instructor and practical exercises per-
formed by the trainees
✔ Evaluation of performance in
the workplace — conducted at least
every three years 

Overall, the content must take the
following factors into consideration:
• the operator’s prior knowledge

and skill 
• the type(s) of powered industrial

truck the operator will be using
• the hazards present 
• the operator’s demonstrated

ability to operate a powered
industrial truck safely 

Effective Dates
OSHA’s standard became effec-

tive on March 1, 1999, but employers
have until December 1, 1999, to
complete the evaluation and training
of operators who were hired before
that date. For all operators hired after
December 1, 1999, employers must
complete their training and evalua-
tion before the operator can be
assigned to operate a forklift. 

Operators who have already re-
ceived training can be grandfathered
as long as their employer evaluates
them and certifies their competence
to perform their assigned duties.

An added wrinkle is OSHA’s
requirement that refresher training 
in relevant topics be provided when-
ever 

• the operator has been observed 
to operate the vehicle in an unsafe
manner

• the operator has been involved in
an accident or a near miss 

• the operator has received an eval-
uation indicating one or more
performance deficiencies

• the operator has been assigned to
a different type of truck

• conditions of the workplace
change in a manner that could
affect safe operations

The fact that you or your people
don’t regularly operate these vehicles
doesn’t excuse you from these
requirements. The compliance clock
is running.  ■
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Compliance Countdown: 
Forklift Operator Training 

a specific date for completion. Th e
system also tri gge rs notices thre e
weeks prior to each scheduled PM
p roject. 

This provides two important 
b e n e fi t s :
• It alerts the team to provide the
t o o l c rib with a list of parts that need
to be ord e re d, so parts will be on
hand when the PM is sch e d u l e d.
“ When the team pulls the PM fo l d e r
for a piece of equipment, the fo l d e r
contains a list of all the parts that
need to be ava i l abl e,” she ex p l a i n s .
“ Th ey simply hand this list to the

t o o l c rib to make sure we will have
wh at we need.”
• It also provides an estimat e d
time bre a k d own so the maintenance
team can schedule the wo rk ap p ro-
p ri at e ly. Example: One PM pro j e c t
might have an estimated time of
t h ree hours for electrical cra f t s m e n
and five hours for mech a n i c a l
c ra f t s m e n .

Other factories utilize a manual
scheduling system. “They installed a
large white board that lists all of the
equipment and when it is scheduled

for PM,” continues Wilson. “It is
very visual.”

Results
The ch a n ges in Production and

Maintenance mean the company now
has a better tra cking mechanism fo r
i d e n t i f y i n g, p re d i c t i n g, and preve n t-
ing equipment maintenance pro bl e m s .
“As a re s u l t , we ’ve seen unplanned
d owntime decrease by  40 perc e n t ,”
s ays Wilson. “ This has obv i o u s ly
i m p roved our ability to respond to cus-
tomer needs in a timely fashion.” ■




