trendsetting technology. worldwide,

ADVAMNCED
pANTHEn SEERVICE PROVIDERS

Process Measurement,
Control and Service

For All Your Paper Production Needs

¢ Process Monitoring

e Machine Control

e Production A n;ll},'ﬁi.'-.'

s Quality Management
e Cost-Effective Service

Welcome!
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trendsetting technology. worldwide.

New On-Line Sensor Technologies
for the Paper Industry:
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Th e M A H L O P ap er P r O I I trendsetting technology. worldwide.
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Th e MA H L O Pap er P r O I I trendsetting technology. worldwide.

A professional scanning platform for pulp & paper

- Stainless steel covers with
quick service access capability

- Fully anodized or chemical
Nickel coated German Steel

- Rigid, acid proof long life
THK ® Linear Bearings

products
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trendsetting technology. worldwide.

Mahlo
PaperPro Il

Scanner Drive-Side
End Bell

Reliable brushless

550W AC gearmotor All components

laid out for easy
access, testing
and maintenance

4" steel reinforced
drive belts
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trendsetting technology. worldwide.

Mahlo On-line Measurement
Sensors

*BASIS WEIGHT SENSORS
»Beta Transmission Sensors
» X-Ray Backscatter Sensor
» X-Ray Transmission Sensor
» Infrared Absorption

*MOISTURE SENSORS
» Infrared Absorption
»Microwave Resonance
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The New Mahlo DeFel Beta Sensor  trendsetting technology. worldwide.
Introduction

ﬂeﬂ
The Mahlo DFI is a Family 2 ¥

. e
of Beta Transmission Sensors:ﬁ\\f\“’

« Incorporates Dynamic Flutter
Independence

The DFI is Completely Unaffected by sheet

Introduction
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Older Style Beta Gauge
Why it 1s Passline / Flutter Sensitive

trendsetting technology. worldwide.

Source Web Source

<\

Web near Source = Web near Source =

Reduced Signal = Increased Signal =

e i

Erroneously High

Erroneously Low
Measurement

Measurement

(Up to 10% High!) (Up to 10% Low!)

Cor =t A2

Matw San Mars Tan

Technology
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Older Style BEta Gauge trendsetting technology. worldwide.
Why it Is Passline / Flutter Sensitive

Normalized
Detector Output

A

Outside Center Outside

Beta Particle Entry Position on lon Chamber Window

Technology
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Older Style BEta Gauge trendsetting technology. worldwide.
Why it Is Passline / Flutter Sensitive

Normalized
Detector Output

A

Outside Center Outside

Beta Particle Entry Position on lon Chamber Window

Technology
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G au g e trendsetting technology. worldwide.

Why it Is Passline / Flutter Sensitive

Normalized Unmodified
Detector Output response

A

Response with
center absorber
(solid line)

Typ £2mm
(x0.080”) Tolerance

At Source Center of Gap At Detector

Detector Signal Change as Sheet is Moved through Gap

Technology
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mahlo
Mahlo Dynam|C Flutter |ndependence trendsetting technology. worldwide.
How it works

 Innovative New Multi-
Channel Beta Detector Source

» Differentiates between Beta Outer Inner
Particles entering the center Region Region

and those entering the
perimeter of the Detector

Completely Self-Corrects for

mahlo
Multi-Channel
Detector

Technology
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- mahlo

MahIO Dynam|c Flutter |ndependence trendsetting technology. worldwide.
How 1t works

Source Source Source
Web

<\

Multi-Channel
Detector

mahlo
Multi-Channel
Detector

mahlo
Multi-Channel
Detector

Technology
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Mahlo Dynamic Flutter Independence e technoboay wordwide
How it works

Normalized
Detector Output

A

Response from Outer

Response from Inner Detector Region (K))

Detector Region (Ky)

At Source Center of Gap At Detector

Detector Signal Changes as Sheet is Moved through Gap

Technology
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Mahlo Dynamic Flutter Independence et echnoboay. woriduide
How it works

Normalized
Detector Output

A Compensated Signal = (K + B « K))

Ko

A

At Source Center of Gap At Detector

Detector Signal Change as Sheet is Moved through Gap

Technology
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Actual Passline / Flutter Sensitivity

trendsetting technology. worldwide.

Source

Basis Weight

Measurement Older Style

Beta Gauge
A 1 Typ £2mm
+10% ‘{//// : (£0.0807)

I

I

I

1

|

/ Tolerance

No

Error /

I
|
[
[
New Mahlo DFI |
[
[
|
1

Beta Sensor
-10%

+20mm - 20mm |
Web Near Center’of Gap Web Near
Source Detector

Detector Signal Change as Sheet is Moved through Gap

Source

v

mahlo
Multi-Channel
Detector

Technology
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Mahlo DFI Beta Sensor
Specifications

Type of Measurement

Isotope

Measurement Range
(SG=1)

Repeatability
(20, 1s)

Measuring Gap

Passline / Flutter
Tolerance (New DFI)

Ambient Limits

Tnain @
Freanlialay

trendsetting technology. worldwide.

Beta Transmission, Dual-Sided

Promethium-147  1000mCi 2.6yr half-life
Krypton-85 260mCi 10.7yr half-life
Strontium-90 18mCi 29yr half-life

Pm-147 0 —9mils (0 —235gsm)

Kr-85 0.4 - 50mils (10 — 1200gsm)
Sr-90 8 —235mils (200 — 6000gsm)
Pm-147 +0.05% or £0.05gsm (the greater)
Kr-85  £0.1% or £0.1gsm (the greater)
Sr-90  £0.3% or £0. Sgsm (the greater)

Pm-147 0.4 —0.8in (10 - 20mm)
Kr-85 0.8 —4in (20 — 100mm)
Sr-90 1.6 — 6in (40 — 100mm)

100% of Measurement Gap from 10 — 40mm
Minimum of 1.75* within Larger Gaps

140°F, 0 — 95 % relative humidity (non-condensing)
Technology
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CALI PRO DM L Type 2 trendsetting technology. worldwide.
Introduction

The Mahlo Calipro DML Type 2is a
Laser Caliper Sensor that measures

< Using Laser Triangulation Sensor s and
two high precision RF Sensors

< Measures the measurement gap
dynamically and continuously to better
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mahlo
CAL I PRO D M L trendsetting technology. worldwide.

How It works

LASER

> Laser Distance Sensor e SR
Extremely high resolution Laser Distance
Sensor measures to better than 1 p
(0.00004) —

RF =1
SEMSOR SENSOR

Technology
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CALIPRO DML Type 2 mahlo

trendsetting technology. worldwide.

How It works
Dual-Sided

Thickness Upper Sensor Head
Measurement —
2 The Upper Laser %
measures the distance to =
FF RF
the top surface of the SENSTR D SENSIR
WEE
web N

Lower Sensor Head

{(G1+G2)+2}-D1-D2

Technology
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CAL I PRO D M |_ Type 2 trendsetting technology. worldwide.

How It works

Dual-Sided
Thickness ] < Distance Sensors
aser Sensors Edd
Measurement (Triangulation) (Eddy Current)

2 Sensor Housings are
Temperature Controlled to
+1°C

Cooling Units
(Peltier elements) 3

Technology
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CALIPRO DML

Specifications

Configuration

Typel

Single Sided

Type 2

Dual-Sided

Type 3

Single-Sided

Type 4

Dual-Sided

Continuous Active

Gap Compensation

Precision Stored Gap Profile

15 mm (0.6 inches)

Typically +5 pu (£0.0002 inches)

650 nm

Measurement Laser Triangulation | Laser Triangulation | Laser Triangulation, | Laser Triangulation,
Principle plus RF Sensors, plus RF Sensors, against precision sensors above and
against precision sensors above and reference roller below web
reference roller below web
Measuring
Range 0.25—-45 mm
0.05- 10 mm Dependent on (0.01-1.8")
(0.002 — 0.400 inches) material (Larger range
available on request)

60°C (140°F), 0 — 95% relative humidity (non-condensing)

Air purging, Air or Water cooling
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CAL I P RO D M I_ trendsetting ttchn?wworidwide.
Typical Mill Results

Recycled Paperboard Linear Analysis R2 = 0.9905

— Slope forced = 1

29 -

27
. | ’/
23

’ Sampl
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Mahlo DML Type 2 Data (mils)
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Y Lab Values (mils)

—

Technology
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ADVAMNCED
pANTHEn SEERVICE PROVIDERS

Process Measurement,
Control and Service

For All Your Paper Production Needs

¢ Process Monitoring

e Machine Control

e Production A n;ll},'ﬁi.'-.'

s Quality Management
e Cost-Effective Service

Thank You!
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