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Our History in Metal Detection
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Digital detectors 2006: Our fifth Technology and >30,000 Thermo
entered in the generatiomligital customedriven Scientific MDs in

1990s metaldetector Improvements service today
ADCs and digital 20% sensitivity AMultiplet r ansmit ncoill so
signal processors improvements A Multiple frequencies
A New product compensation

techniques

A IP69K + ratings for thermal shock

A 300+ head sizes and styles for conveyors,
gravity and pipe apps




Contamination Threats to the Food Supply Chain

Feed, Fertilizer Fam Crop and Animal Veterinary Environmental Transport
Manufacturing Production Regulators Drugs Effects and Security
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Processing Packaging Storage Retail Sales Safety Disposal

Major sources
of contamination




Recalls and Causes
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ARecalls trending downward but still prevalent

AForeign objects are 10% of recalls, even with metal detectors (and X-ray) in use

T - | ) . .
A15 recalls of 1 million units each per quarter! o:» Stericycle
AData does not include scrap, rework or company-managed recalls Expert Solutions

Source

How do we keep making improvements?




Three Things Make Metal Detection Challenging in the Real World

1.Anything, anywhere in any product all the time
AMet al size, type, shape, posi
ADry, wet, mineral content, s

2.Product effects that look like metal in
electromagnetic fields
AFinding contaminants in air is easy
AProduct compensation can mask contaminants

3.Small detection signals that are subject to many
types of noise

AMotors/drives, dirty power, vibration, temperature
changes, variation/drifteée

AEffects can come and go, making problem
determination more difficult




How Signals Are Generated in a Metal Detector

A Balanced RF system used to detect small field differences
A Not actually antenna as drawn but loop coils around the aperture

A Thermo Fisher detectors use a proprietary multicoil design to make signals more uniform
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What is a Phase Angle?

ATwo different signals are generated
internally in a metal detector:

<

AMagnetic A=
“ 8

Aconductive °

A _ : Metal Signal
Various metals have different

amounts of each signal

AThe ratio of the two effects is
referred to as the phase angle

AMost products with water, salt,

[eusig onaudel

mi nerals é al so ha

AThe product must be ignored Phase Angle
(phased out) while the metal must Conductive Signal Conductive
be detected Axis




Phase Out the Product AND the Metal: A Common Problem

Metal can line up with the product gem

be missed

Magnetic Signal

Product Phase-Out Region at 350 KHz

1.5 mm Non-Ferrous Signal

Product Phase-Out Region at 700 KHz

----- 2.25 mm 316 Stainless Signal

Conductive Signal

ThermoFisher
SCIENTIFIC



The Evolution of Frequency of Operation

ATypical range: 50 khz to 1000 khz

AHigh frequencies best for stainless steel (SS)
detection

AReduce the frequency for
ALow frequencies best for iron (Fe) detection
Alncrease the frequency for SS detection

AFirst gen was to offer one or two frequencies,
generally fixed in hardware

ASecond gen was software adjustable single
frequency

AMore control and flexibility but still only one frequency
AThird gen was dual simultaneous frequency

APick from a fixed list of possible frequencies to use at
the same time

One, Two or Both Frequencies?

e {]= 300 khz e==———f2=150 khz

A compromise with
limited flexibility
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There Is No Best Frequency for Detection

Why limit operation
to only one (or two)
frequencies?

AVarying reactions to
magnetic and
conductive properties

AFalse sense of security

Almpacts of size, shape,
position, orientation
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The Next Gen - Multiscan

AScan arange of five user-selectable
frequencies

Run A 2 2 A50 to 100 khz range
Package, Out-phase 39.0@450kHz/OP &) 30.00 m/min AEach frequencyset-up as a separ a
300 kHz 23% 1 metal detector
450 kHz 00° AComplete control for any application!
575 kHz
S N Multiscan with Five Frequencies

900 kHz =N 1
0.5
0

- 13:42:47
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-15
s f1= 900 KhZ s f2= 750 khz e {3= 575 khz f4= 450 KhZ e 5= 300 khz
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Real World Example Showing the Value of Five Frequencies

A2.25 mm 316 Stainless Steel

Run b A

Package, Out-Phase 36.2@350kHz/OP @

350 kHz
450 kHz

575 kHz

725 kHz

900 kHz

13:59:10
03/01/2018

A1.4 mm Ferrous (Iron)

C - 14:01:27
@4 E 'c 8 - apricots il 03/01/2018

Run

Package, Out-Phase 36.7@900kHz/OP @ 31.03 m/min

350 kHz ‘ 0° 36

‘ 13° &

A Test Conditions
A 350 X 150 mm aperture
A Moist apricots in a plastic pouch

450 kHz

725 kHz

A Test cards placed in the center of

the bag and the center of the
aperture

A Conveyor speed approximately
100 ft/min

A Default sensitivity settings
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