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Two bar code printers break new ground through innovative
design-to-manufacturing processes.

|ON

ZEBRA EARNS
ITS STRIPES VIA
CONCURRENT
ENGINEERING

BY MARTY WEIL

n theory, all products should come
to market the way Zebra Technolo-
gies Corp. (Vernon Hills, IL), a
manufacturer of specialty labeling
and ticketing products, brought its
new bar code printers to market.
These new printers serve notice that,
when practiced correctly, concurrent
engineering is a powerful and practical
manufacturing strategy.

Faced with the proliferation of in-
dustrial applications for a go-anywhere
bar code printer, Zebra Technologies
changed the process of design-to-man-
ufacturing it had successfully em-
ployed in the past. The company’s pro-
cedures were successful for the times,
but new market realities called for re-
engineering the process in order to
create this new breed of economical
bar code printers.

“The market requirements called
for something dramatically different,”
says David Poole, director of engi-
neering at Zebra. “We set out to meet
those requirements by implementing
a series of design innovations.”

Two printers emerged from these
innovations: the Stripe, a thermal
transfer printer for high-quality bar
codes, alphanumeric, and graphics for
on-site demand labeling; and the Stripe
S-300, a thermal transfer printer specif-
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Test functions are car-
ried out by using a con-
nector rather than a
PC (left). For an easy
fit into tight spaces, the
Stripe incorporates a
recessed electrical cord,
data cable, and power
switch (below).

Pholos courtesy: Zebra Technologies Corp.
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ically for low-volume labeling.

As a result of Zebra’s use of con-
current engineering, both printers are
manufactured with one-half the direct
labor cost. This is due primarily to a
40% reduction in the number of parts.
With fewer parts to assemble, manu-
facturing cycle times have been
slashed from three days to one. And,
as a result of the design innovations
and creativity in the manufacturing
process, the printers are available for
less than $2,000—well within the price
point for such products.

Implementation of concurrent en-
gineering began even before the com-
pany set such aggressive goals for the
printers. Zebra mandated on-site in-
struction in design-for-manufacturing
and design-for-assembly, not just for its
engineers, but for the folks in manu-
facturing and purchasing as well.

When industrial design activities
on the printer began in earnest, engi-
neers performed proof-of-feasibility
studies for every new idea. Team
meetings involved personnel from ev-
ery department in the company—as-
suring that everyone had input into
how the printers were developed.

“These meetings were essential
to the development of the Stripe,” says
Poole. “We generated a tremendous
number of good ideas, and we re-
ceived a commitment to the product
from every department.”

he ideas that came from these

team meetings influenced how

the product would eventually be

manufactured. For example, a
plastic shell constructed of ABS/poly-
carbonate, a high-impact, scratch-re-
sistant plastic, was suggested to com-
bine parts and reduce overall weight.
The service department, playing off
the decision to use plastic, suggested
breakaway door-hinge assemblies to
ensure durability and safety.

To fit into tight areas where work
space is limited, the 20-Ib. Stripe in-
corporates a recessed electrical cord,
data cable, and power switch. These
space-saving design ideas allow the
user to push the unit flush against
walls, bookshelves, or other parti-
tions—another example of a design
decision that took root in the weekly
meetings. The result is a line of print-
ers that stand only 13 in. tall and are
little more than 8 in. wide, yet still
hold standard label and ribbon rolls.

The Stripes are engineered to pro-
duce the first label prompily after the
print command is issued. This was
achieved by increasing the formatting

speed of the unit.
“The Stripe is a For-
mula-One formatter,”
says Keith Everett,
director of marketing
at Zebra. This in-
creased speed re-
duces the lengthy
pause common in
other printers.

Some of the
more dramatic de-
sign ideas came
from Zebra's soft-
ware department.
The software group
implemented an on-
board diagnostics
system that allowed
all the electronic test
functions to be built
right into the printer.
A connector invokes the on-board di-
agnostic during manufacturing, thus
eliminating the need to hook up the
printer to a computer. It also allowed
the Stripes to support a new version of
the Zebra Programming Language
called ZPL II. This makes the new
printers compatible with previous ver-
sions of ZPL, allowing the printer to be
easily integrated into existing Zebra
networks with minimal programming
changes while permitting the user
greater control of the formatting and
printing processes.

Many of these design ideas took
shape with the help of a solids model-
ing station from Aries Technology Inc.
(Lowell, MA) that was used in addition
to traditional CAD. Solids modeling
allowed Zebra designers to implement
design changes more quickly and eas-
ily. The solids modeling system com-
bined conceptualization, visualization,
and finite-element modeling of the
printer’s critical aspects.

Data extracted from the solids
modeling system was later transferred
into a 3-D CAD station where detailed
drawings of each part were made.
From these drawings a “golden print-
er” was produced. This working pro-
totype allowed the team to test its con-
cepts. Cast urethane parts were made
from the prototype which were then
machined to final tolerances so that
clones could be made and tested by
various groups concurrently.

On the factory floor, other cost-
saving ideas were implemented that
enhanced and complimented the de-
sign team’s ideas. A prime example
is the incorporation of an electronic
“in-store” vendor. The electronics ven-
dor was brought in to stock and supply

Zebra’s Stripe has 40 }‘fewe 1'nzvzd1ml parts, which means di-
rect labor cost is cut by 50%.

electronic parts exclusively for the
new Stripes. This “in-store” vendor re-
duces inventory costs and helps to as-
sure that parts are readily available.

The manufacturing team brought
life to the design ideas by constantly
improving the way the printers are
made. By implementing repetitive
manufacturing principles, the direct
labor content of the printers has been
cut by 50%. By keeping stock at the
point of use, non-value labor and the
need for a stock room have been elim-
inated. Flow racks next to the work-
stations serve as supply holders that
workers access directly.

The Stripe assembly line pro-
duces about 300 units per week on
one eight-hour shift per day. There
are currently eight people on the
line—less than half of the labor force
required to build the older, larger bar
code printers available from Zebra.

“We were able to significantly re-
duce direct labor costs as a result of
the design of the printer,” says manu-
facturing director James Goffee. “The
fewer parts we have, the fewer physi-
cal adjustments we need to make. By
building internal test diagnostics into
every printer, we've reduced time and
improved quality.”

The point-of-application Stripe
printers are not only an example of
Zebra’s commitment to solving spe-
cific labeling and printing problems,
but an example of how concurrent en-
gineering principles can be applied to
create products that meet the tough
demands of the market. MA

Zebra Technologies Corp.
Stripe and Stripe S-300.............. RC# 122

See Information Express.

MANAGING AUTOMATION, APRIL 1993-31







