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Cross Machine Control:
Where Are The Benefits?

By Andrew S. Bukovinsky
AccuRay Corp.

Today, the paper industry is in the midst of a rapid technology
change. In addition, the industry is experiencing the closest
economic scrutiny in its history to date. As data will show, these
two factors are very closely allied. How did the industry arrive at
this point and what does it mean? The answers lie In improved
productivity and quality.

Development Of Machine Direction Control

In 1950, no paper machine had machine direction measure-
ment or control of the basic variables: basis weight and moisture.
The technology had not advanced sufficiently to provide real-
time, on-line measurements of these variables. The only measure-
ment of basis weight and moisture came from laboratory tests
performed after each reel turned up.

Those tests were inaccurate and labor intensive. The results
often varied with the individual tester and the laboratory. Be-
cause of this, a great deal of effort and money was expended to
improve the laboratory testing. However, there was one basic
flaw with this method of process measurement: tests had to be
performed after the product was made. Further, they did not
provide real-time information about the process.

The idea that an on-line device could provide as accurate a
basis weight measurement as the testing laboratory was consid-
ered by many to be impossible. Fortunately, there were enough
adventurous papermakers willing to try the idea.

By the mid 1960’s, the technology of digital computers had
advanced sufficiently to allow the computer to be taken out of the
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large controlled office environment and be placed in smaller
controlled environments. This new “mini computer”’ could be
placed in a paper mill environment with proper precautions. This
introduction of digital computers into on-line process control
opened up many new control possibilities. It also created more
companies who were competing to provide these controls. The
result of this competition was beneficial for the paper industry.

As the electronics technology advanced, more new types of
process measurements were developed, microcomputers were
incorporated and the process measurement and control systems
became more powerful and yet physically smaller. Today, 1t 1s
almost unheard of for a paper machine not to have measurement
and machine direction control for basis weight and moisture.

It took more than 25 years to gain full acceptance of on-line
measurement and machine direction control in the paper indus-
try. Today, it is considered a requirement in order to run most
paper machines profitably. While there are still a few smaller
machines that do not warrant a large process measurement and
control system, the economics and ROI for most machines are

proven.

The Advent And Acceptance Of CMC

In the mid 1970’s, manual cross machine adjustments of sheet
caliper were being made by a few paper mills using caliper
measurement after the calender stack and air showers on the
calender stack rolls. The operator would view the caliper protile
and then make adjustments to the air showers, thereby attempt-
ing to level the caliper profile. While this had some success, there
was limited acceptance in the industry. This limited acceptance
can be attributed to numerous causes. However, the basic factor
was that neither the paper industry nor process control compan-
ies had committed themselves to cross machine control of the
paper machine.

The idea of cross machine control certainly was not new to the
industry. In 1957, an engineer by the name of Frank Alexander at
AccuRay Corp. was granted a patent on the cross machine
control of slice actuators on the headbox. In the 1960’s, St. Regis
Paper Co. also did work in the area of slice jack control. However
in both cases, the technology was not sufficient to permit easy
implementation of this type of control. In addition, it must be
remembered that the industry had not yet accepted on-line proc-

ess measurement or machine direction control of the paper ma-
chine.

However in the late 1970’s, all of the necessary ingredients to
promote and develop cross machine control began to come to-
gether. The first process variable to be automated in the CMC
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eEnergy availability
eOptimal IR wavelengths
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falling evaporat

eProportional control
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eFast response
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Cross-Machine Caliper Actuator Choices
Cross-Machine Moisture Actuator Choices

2-4"
4-8”
2
36" up
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Cross-Machine Weight Control Actuator Choices
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Under 30 sec per

Response Time
actuator

10-30 min

2-
4”-12" typical 6”

4” (VIB)
6" Others
6”‘

Air Shower/Cold Air

Control
Method/Actuator
Motorized

Thermal Expansion (Hot
Rod)

Control Method/Actuator Typical CD Control
Thermal Hydraulic

Air Shower Hot/Cold Air
Air Shower/Duty Cycle

Induction Heaters
Control Method/Actuator Typical CD Control

Segmented Magnetic
Controlled Nip Force Rolls 36~

Steam Showers

Rewet Sprays
Segmented IR Dryers

. Controlled Nip Force
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