


Histogram (with Normal Curve) of C2 Histogram (with Normal Curve) of C2

Mean 127.2 Mean  197.0
StDev  24.76 StDev  23.00
70004 N 85554 7000+ N 89046

Frequency
Frequency
B
5]

[=]

S

il

\

— il
0 34 68 102 136 170 204 238
c2

A closer look at the black ink on both cans illustrates the stark differences between the two. The image on the left — magnified 10 X -
represents a section of the black ink on the can running under the control of the TS-500. The distribution below it plots greyscale intensity
along the horizontal axis, with O representing pure black and 255 pure white. The vertical axis represents the frequency — how many data
points — fall into different greyscale intensities. Represented in each image are approximately 90,000 points. The image on the right is the
corresponding image from the can run on a conventional “cooling” system. Notice that this can leans much more heavily toward the white
side than does the can on the left.
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Dot Gain
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Pure color intensity is not the only factor affecting color and quality; mechanical and optical dot gain also are viable culprits.



Juice Label
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The can on the left — magnified 10 X - is from a decorator running the TS-500, while that on the right is from a standard “cooling” system.
Notice the sharp definition of the dots on the left versus those on the right: this is a classic example of optical dot gain, or “veiling.” Also
notice the size of the dots on the left being smaller than those on the right: this is due to differences in mechanical dot gain. Finally, notice
on the right can the bleeding of blue into the yellow in the upper right hand corner of the image; this does not exist on the can at the left.
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50x Magnification
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Increasing the magnification exacerbates the differences.

95



Dot Gain
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Lastly, it is possible to see severe toning occurring in the image on the right.



TS-500

INK MISTING
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The TS-500 not only increases print quality, but carries a side benefit of reduced ink misting, which translates into less ink usage and a

cleaner environment around the decorator.
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Two decorators running the same label at the same speed for identical periods will here be used to illustrate the misting differences between
systems employing the TS-500 and those with standard “cooling.” The first machine shown here is equipped with the latter.
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This is the companion machine running the TS-500.
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A photograph of the filter for the inker exhaust system on the decorator running the TS-500; this filter has never been changed.

100



T1S-500

Where does the §§:
MONEY come from?

CONTROL

While easily justifiable in eliminating the cost of poor quality, the TS-500 can stand on its own financial merit using more substantive ROI
measures.
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Ink Usage

INK USAGE - RANDOM LABELS

JANUARY
AVG. SPEED
PRINTER 1 6 COLOR Standard Cooling 900 CPM Ibs per million 12.55
USAGE (+) 12.5%
PRINTER 2 8 COLOR - TS-500 1300 CPM Ibs per million 10.98

FEBRUARY

13.79

(+) 7%

12.83

MARCH

14.32

(+) 8%

13.13
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Preliminary results of ink usage indicate ink savings of at least 10-15% when measured as usage per can produced.
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Customer Evaluations

“I've seen your system working with the new printer. The chiller
represents the solution to many problems I've seen in the printer.”

Ink consumption ( improving the amount of ink use per million cans.)

Less defective product because the inkers generate less “ink misting”
and that reduces the risk of ink accumulation and ink contamination in
the cans.

sLess rubber rolls consumption ( due to a controlled temperature).
*Better print quality.

sLess “mud” and solids accumulation inside the rolls because of a
“close water circuit” instead of the regular cooling tower open system.
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There are additional benefits to the TS-500, as reported by those utilizing the system. HiFi's and scrap are reduced simply due to the
cleaner environment and the ability to set up the label at a temperature it will actually run in production. Rubber roller consumption

decreases, due to the TS-500 maintaining the ink temperature at moderate levels.
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State of the Market

e First system performing at Six Sigma
e Customer plans to purchase two more systems

e Major two-piece canmaker interest

o All the domestic players
Solve printing problems
Improve label quality
Reduce ink consumption

e “Quality market” not yet approached
Japan

Europe 0] TOTAL
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The first system, as illustrated in the Statistics section of this presentation, is running beyond 6 Sigma capability; this customer is purchasing
two additional systems. All the domestic canmakers have shown interest in the TS-500, but the traditional “quality” market — Japan and
Europe — has not yet been approached.
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Implications

e Current specifications

o Fillers will come to expect improved quality... &,
e New labels

e ...then begin to redesign labels...
e Waterless printing %,;ﬁ;:%

e ...the canmakers — especially in Japan — are still
convinced waterless is the means to an end...

e ...the TS-500 will only bolster that position...
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The implications of this system are that as it comes on line, fillers will come expect the quality produced. Subsequently they will be in a
position to design more complex labels; those lines without the system will be at a competitive disadvantage.

Waterless printing, which has been attempted by several canmakers, will be finally enabled by the TS-500.
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Implications

e Ink Manufacturers

e Opportunity for premium line of inks
» Temperature-formulated
= Specify temperature to canmaker
» Guaranteed consistency
= Elimination of black art ?
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The implications for ink manufacturers include the opportunity to create a new line of premium inks that are temperature-formulated to work
with the TS-500. This will allow for maximum flexibility as the ink formulations will dictate the necessary running temperatures on the

decorator versus the current situation where the decorator deals varying temperatures to the ink. Much of the “black art” in ink formula
manipulation will be eliminated.
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suggested parameter

changes
000
even better performance | eeeoe
may be possible :::'
:0
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Lastly, some recommendations for even greater improvements by running the decorator optimally.
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suggested change in machine ramp | ses,
I o000
up/down profile R i
(c ded 0Y ‘3.\““-\65 °
now SUPE ol capaP!
impro

e slower is “better”

e temperature control system
lessen “catching-up” phenomeno

e dot elon
lessen blanket cylinder tortional effects

e or modify accel/decel equations
e similar effect

e Or both
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As illustrated earlier, out-of-specification machine speed changes — acceleration — make it more difficult to consistently control inker
temperature (now superceded by TS-500 improved control capabilities). Additionally, relaxing this parameter reduces tortional effects
in the blanket cylinder, which in turn reduces the phenomenon of dot elongation and shifting. Also, as stated earlier, excessive machine
speed acceleration is detrimental to the decorator drive system and major components.
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Also helpful is the changing of the machine speed variation algorithm from linear to cubic.
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resultant polar acceleration ecet
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Even though the cubic ramp slightly increases the maximum acceleration, it eliminates the acceleration discontinuity inherent in the linear
ramp.
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suggested line control see
modifications seet

Idle decorator at can gate speed

e when practical

e wait for initial temperature stabilization
e LSL
or both
\&Oxj:oied contre ‘éﬂ PROCESS

It is also a good idea — all other things equal — not to always ramp the decorator down to zero via line control. Idling at “can gate speed” is a

more viable option to ensure optimum efficiency. In extreme cases it may be advantageous to have the program wait until temperature
stabilization has been achieved before the opening the can gate.

- now superceded by TS-500 improved control capabilities-
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Thank You

Total Process Control

3310 122 Street

Pleasant Prairie, Wisconsin 53158
(708) 837-0055

(262) 694-9195 fax
www.totalprocessinc.com
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The TS-500 is a remarkable breakthrough for beverage can producers. For more detail contact Total Process Control.
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