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President’s Message:

Since our inception in 1973, we have maintained a singular
focus—helping government, military and private
organizations keep their citizens, personnel and visitors safe.
As a result, over the past three decades our advanced detection
technologies have come to play an increasingly vital role as the
first line of defense against terrorism and drug trafficking.

Building on our early innovations in gas chromatography
explosives detection, we have continued to pioneer new security
solutions to customers around the world. One of the most visible

examples of this is our patented lon Trap Mobility Spectrometer
(ITMS®) technology—a breakthrough in ionization efficiency for
explosives and narcotics detection. Through innovation, GE lon Track
helps its customers handle evolving threats before they spread. To this
end, we continuously involve government agencies and university
researchers when developing solutions for new security threats.

In addition to superb detection performance, GE lon Track believes
usability and maintainability are of key importance. By constantly
addressing “real world” situations and the needs of field operators, we
have earned the trust of security and law enforcement personnel the
world over.

As part of the General Electric Company, GE lon Track has access to the vast
technical resources of a corporation that has been developing new
technologies to help make the world a better, safer place for more than 100
years. For our customers, this means assured growth and innovation for
years to come.

For 30 years our singular focus has been the security of our customers and
those they protect. Today, more than ever, we are committed to providing
governments and corporations with the technical edge they need to create
a safer world. ’

Anthony Jenkins
President and CEO, GE lon Track
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A critical advantage in the fight against terrorism

in today's world X-ray scanners and metal detectors are essential for security, yet they do not comprise a total solution.
Trace detection is the ideal complement, closing security loopholes by detecting microscopic particles that remain on
clothing, luggage, ID cards and more, after explosives or narcotics are handled. Moreover, because it can sniff out vapors
that build up in confined spaces, trace detection is especially effective for finding contraband hidden in compartments,

suitcases and lockers.

Detect explosives and narcotics simultaneously

Only GE lon Track’s patented ITMS technology can be
used to detect narcotics and explosives simultaneousiy—
without sacrificing critical sensitivity. This is crucial to
security when only a single sample is available.
Simultaneous testing of explosives and narcotics also
improves detection capability, especially for challenging
substances such as TATP and smokeless powder.

ITMS technology helps our customers:

* Accurately detect a wider range of contraband

* Boost security by eliminating the need for two samples
* Intercept contraband that would otherwise slip through
* Reduce wait time for travelers, personnel and cargo

Eiectrode

R :
Plasmagram

. Negative lons ’

i 5

lonization
Chamber

EntryScan 75 launched as world’s first walk -through [ 1 981 ]

!: 1 978 % explosives detector and is deployed in British

Houses of Parliament.

Operate with confidence, even in "dirty”
environments

GE lon Track recognizes that in many locations, security is

_"about more than detection sensitivity. Under adverse

conditions, dust and moisture easily foul conventional
IMS detectors and can necessitate hours of “downtime”
every few days to bake out contaminants. With the
advantage of ionization efficiency, ITMS systems are
outfitted with a unique filtering system that eliminates
the need for time-consuming bakeouts.

Desiccants, or drying agents, are essential for operation
yet changing them requires downtime, operator training
and consumables—GE lon Track’s regenerative dryer
eliminates all three problems. As part of our commitment
to field performance, all products are designed to
minimize weight, setup time and number of moving
parts.

Minimize your training and maintenance

No matter how powerful a technology is, ease of use is
critical to its effectiveness in the real world. GE lon Track
employs touchscreen menus to make every operation
exceptionally clear and easy to control. Visible and
audible cues indicate whether a substance is present,
eliminating any confusion over data interpretation.
Upgrades for detecting new substances can usually be
performed in the field. Moreover, most GE lon Track
operations require minimal operator training and—
unlike other systems—our touchscreen menus and voice
prompts are available in virtually any language.

EntryScan 85 achieves next-generation sensitivity and
is deployed to nuclear facilities in the United States.

Handheld Model 97 launched and
deployed to U.S. Army.




Three core products

that go right to the hear

All of GE lon Track’s core products employ patented ITMS technology for microscopi
detection of explosives and narcotics. Built for the field, the detectors robus
construction, simplified upkeep and easy touchscreen controls—in any language you

EntryScan’®

Fast, non-intrusive detection of explosives
and narcotics

Automated visible and audib
commands streamline
checkpoint security.

GE lon Track’s revolutionary walk-through portal offers ”/
maximum security with minimum disruption. Fully S
automated  visible and audible instructions direct
passengers when to enter and leave, while self-
diagnostics for maintenance ensure performance stays
at its peak. Lighter, easier to set up and quieter than
other units, since the natural upward flow of air
generated by the body draws in particles and vapors,
eliminating the need for fans that stir up dust
and contaminants.

EntryScan’ Highlights

» Complements X-rays and metal detectors for
complete security

¢ Detects wide range of explosives and narcotics
* Automatic data recording ,
* Network-compatible for remote operation N
e Touchscreen control in virtually
any language e

VaporTracer’

Unmatched sensitivity in a lightweight package

Built for demanding security environments where speed and accuracy are essential, the
incredibly lightweight VaporTracer? employs a unique trace particle detection system
offering unparalleled security. The best of both worlds, it can either "sniff”
particles and vapors or analyze microscopic particles caught in “sample traps”
swiped across a surface. Always pushing the envelope, GE lon Track is the only
manufacturer to offer outstanding sensitivity in both sample techniques.

Equipped with an advanced desorption unit that dramatically raises
particle sampling performance, VaporTracer’ utilizes the same
detector unit and operating system as the Itemiser®. its reusable
sample traps are compatible with the ltemiser’.

1 989 g Mode! 97/Viper taunched as first handheld vapor
g T

e g
and particle explosives detector. 1 99 5 i Itemiser desH
1 lon Track patents lon Trap Mobility

: 1993 | Spectrometer (ITMS ) technoloyy.



of safety and security

choose—are preferred by security personnel the world over. As new threat substances
appear, software upgrades can be imptemented in the field in minutes, providing
critical security advantages for the future.

Itemiser?

World’s first simultaneous dual-mode

5 detector
? Find explosives and narcotics Lightweight and easy to transport, the desktop
with a single sample. Itemiser® is the world’s first trace detector able

to simultaneously detect both explosives and
narcotics. A major timesaver that reduces
bottlenecks at busy checkpoints, it. also
eliminates security vulnerability if only one
sample is available. Simultaneous testing for
explosives and narcotics also improves accuracy
for hard-to-detect substances such as TATP and
smokeiess powder.

As terrorists turn to narcotics for financing,
the ability to test for both substances at
once is a major operational advantage.
Moreover, GE Jon Track's advanced
software eliminates the need for data
interpretation, freeing operators to
concentrate on obtaining a good
sample.

Itemiser® Highlights

« Tests skin, baggage, cargo, vehicles, containers, tickets
and ID cards

» Simultaneous detection of explosives and narcotics means

Lightweight, ultra-sen_sitive Adesign less Waiting

Plits afswers at your fingertips. * Detects TATP and smokeless powders with ease

* Maintenance-free regenerative dryer frees operator time

* Fold-down touchscreen for easy transport

¢ Only 26 Ibs (12 kg)

-« Unprecedented explosives and narcotics sensitivity in a handheld unit
* Front desorption unit boosts particle sampling efficiency
* Sample traps compatible with itemiser’
« Capable of detecting multiple substances simultaneously
* Powered by 115/230 VAC 50/60Hz; 12 Volt DC 1.5 or 6-hour battery;
. or cigarette lighter adapter
» Lightweight - only 7 Ibs (3.2 kg)

VaporTracer becomes the world's

g 1 997g first handheld explosives and
A

1 narcotics detector.
ITMS-based detector is launched. .
: Advanced software allows Itemiser to

detect both explosives and narcotics.




GE Ion Track’s advanced detection
systems are a cornerstone of
security throughout the world

Designed to halt terrorist attacks as well as enforce drug laws, GE lon Track products are the
ideal complement to X-ray scanners and metal detectors. Renowned the world over for their
superb sensitivity and ease of use, GE lon Track detection and identification systems have been
selected by military, law enforcement and security personnel in more than 120 countries. More
than 6,000 GE lon Track detectors have been deployed in airports, customs checkpoints,
border crossings, prisons and a wide range of other facilities.

APPLICATION
Transportation Security

Checkpoint Security

Checked Baggage

Unattended ltems

£DS Confirmation

Supplies & Cargo

Customs & Borders

Customs
Airports - Inbound International Arrivals

Seaports - inbound International Arrivals

Supply Chain Security

Coast Guard - Sea Vessel Boardings

Land Border Crossings

Postal Inspection Facilities

Screening Private/Chartered Aircraft

Ship Rummage

Contraband 1d/Dog Confirmation

Police & Prisons

Police
Precursor Chemical Investigations

Confirmation - Drug Buys, Forensics

Postblast Analysis - Forensics

Roadblocks

Night Clubs - Screening Patrons

Schools - Explosives / Narcotics

Homeland Security -
High-Threat / High-Profile Events

Prisons
Checkpoint Security

Cell Block Searches

Contraband Identification/Confirmation

Mail Rooms - inbound Parcels & Letters

[1998]

Drug-Free Prison Zone project deploys Itemiser to 28 U.S. facilities. [
1

PRODUCT

VaporTracer

PRODUCT APPLICATION
Memiser’ Vaporfracer  Military Security
Installations/Bases
Checkpoint Security

inbound Deliveries/Supplies

Perimeter Security

Vehicle Screening

Fleet & Shipside Security

Personnel Screening

inbound Seacraft Supplies & Cargo

Pre-Boarding Drug Screening

<

Military Airport Security
Checkpoint Security

Vehicle Screening

Checked Baggage

Unattended Items

EDS/Dog Confirmation

Aircraft Supplies & Cargo

REE S I-E s

Aircraft/Passenger Drug Screening

High-Threat Facilities

Checkpoint Security

Vehicle Screening

Unattended/Suspicious items

Perimeter Security

inbound Deliveries/Supplies

Mail Rooms

., preferred means of use

20001
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U.S. Customs honors lon Track for support of
Anti-Terrorism Initiative's border deployment of
VaporTracer,

New desorption unit makes VaporTracer’
world’s most sensitive handheld explosives
and narcotics detector.




Tailor-made solutions |
handle every kind of threat

For 30 years, GE lon Track detectors have been trusted to secure some of the most prestigious
and high-threat facilities and events in the world.

GE lon Track explosives detectors helped secure:

* Washington, D.C. “State of the Union” address by President George W. Bush following the
September 11, 2001 terrorist attacks

* Hundreds of U.S. airports, as part of the 2002 Aviation and Transportation Security Act

* 2002 Winter Olympics in Salt Lake City

¢ G-8 Summit in Kananaskis, Alberta, Canada

« Asia Development Bank Conference in Honolulu, Hawaii

* Organization of Petroleum Exporting Countries (OPEC) Summit in Caracas, Venezuela

¢ 2000 Summer Olympics in Sydney

» U.S. embassies following the 1998 bombings in East Africa

* 1.5, borders as part of a 1999 high-volume deployment under the U.S. Customs Service
Anti-Terrorism Initiative.

GE lon Track detectors are the first choice of customs and law enforcement agencies
intercepting narcotics at ports, prisons, border crossing checkpoints and postal
inspection facilities.

GE lon Track narcotics detectors are used by:

» Customs agencies in the United States, the United Kingdom, Australia, France,
Germany, China, Russia, New Zealand and Colombia

e U.S. Drug Enforcement Administration

* Colombian Anti-Narcotics Police

* U.S. Federal Bureau of Prisons

» Brazilian Postal Service

ftemiser’ is deployed to Winter Olympics in Salt [

[2002] %

U.S. Navy awards fon Track 536-million
contract for VaporTracer’ handheld

detectors.
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© Copyright 2004 by GE lon Track
ltemniser3 and [TMS are registered trademarks of GE lon Track

All rights reserved. This manual may not be duplicated or transmitted in any way, electronic or mechanical,
without the expressed written consent of GE lon Track, except in the form of brief excerpts for the purpose of
review. The information contgined herein is for the personal use of the reader and may not be incorporated in
any commercial programs, books, databases, or any kind of software without the consent of GE lon Track.

Requests for permission to make copies of any part of the work should be mailed to the address listed below.
Please reference GE lon Track document number MA001067.

GE lon Track—Technical Publications
205 Lowell Street

Wilmington, MA 01887 U.S.A.

TEL: (800) 433-5346

FAX: (866) 249-9105

Limits of Liability and Disclaimer of Warranty

GE lon Track has used its best effort in preparing this manual and the programs contained in it. These efforts

include the development, research, and testing of the programs to determine their effectiveness. GE lon Track

has made every reasonable attempt to define the basic operation of the ltemiser® System. The Itemiser?
System shall not be used for applications other than those described in this manual. GE lon Track will not be
liable in the event of incidental or consequential damage in connection with, or arising out of, the furnishing,
performance, or use of the programs or associated instructions. '

Technical Service

Technical questions that cannot be resolved using the information contained in this manual can be Qirected to
the GE lon Track's Technical Service department at the number listed below. O g & oo

GE lon Track Technical Service Department (USA): 800-856-1716

Contact your c|o;est GE lon Tche for more information:

GE lon Track : GE lon Track, Miami GE lon Track, Washington DC
205 Lowell Street 9578 Northwest 415t Street 1825 K Street, NW
Wilmington, MA 01887 USA Miami, FL 33178 USA Third Floor
TEL: (800)-433-5346 TEL: (305} 592-4999 Washington, DC 20006 USA
FAX: (866)-249-9105 FAX: (305} 592-4909 TEL: {202) 419-4110
FAX: (202) 862-2654
GE lon Track HK LTD GE lon Track, LTD
Unit 212 Granary House, Station Road
New East Ocean Centre Great Shelford, Cambridge
9 Science Museum Road CB2 5LT United Kingdom
Tsim-Sha Tsui East TEL: +44(0) 1223 728888
Kowloon, Hong Kong FAX: +44 (0) 1223 728889

TEL: +852 2368 2332
FAX: +852 2721 5688
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Foreword

Symbols, Safety Warnings, and Cautions

The warning symbols shown in the chart on the right appear throughout the manual to identify when the user
will be working close to hot surfaces, the radioactive source, and high voltage. A general warning symbol
appears where there may be other types of warnings. In these cases, a description of the warning is given.

jolo]] COM Port

? Network

[Zass| Keyboard

General Warning

High Voltage
Warning

Radioactive Warning

~y Alternating Current
(AC)

Direct Current (DC)

Hot Surface Warning

Fuse

a2
I—_é_l Monitor

Itemiser3® User’s Manual ix



Foreword

The following are precautions that should be observed when setting up, operating, and maintaining the
ltemiser3 Explosives and Narcotics Detection and Identification system.

WARNING!
The Itemiser? Detector contains a radioactive nickel 63 source of 10
millicuries (370 MBQ) strength. The source is fully enclosed in the
detector of the instrument that inhibits all primary radiation. The
instrument is registered as a generally licensed item and has been
designed in compliance with USNRC guidelines for safety. If a problem is
suspected with the detector, DO NOT open the detector—call GE lon
Track's Department. Then, if necessary, return the instrument to GE lon

Track for service.

NOTICE!
Each instrument is required to be tested for radioactive leak. Leak tests
#.8 | must be performed at a maximum of 12-month intervals. The instrument
8 must be “wipe tested” in appropriate locations on the instrument as
- described in the Maintenance section of this manual.

WARNING! '
In the event of an accident that irreparably damages the detector, or
when the detector has exceeded its useful life, it must be returned to the
supplier or other authorized agent for disposal.

' WARNING!
Hazard Warning: Please refer to Material Safety Data Sheet (MSDS) before
handling any material. Always observe safe laboratory practices.

WARNING!
The Itemiser3 can use battery power only for temporary operation.

WARNING!
The desorber contains heater elements that exceed 200°C. Use caution
as directed when operating or maintaining this device.

Typographic Conventions

“Press” and “Type” Commands

The command “press” is used when the user must press a single keyboard key. The key name is placed
between carets. For example, press: :

<Ctrl>

ftemiser3® User's Manual
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Chapter One:
B System Specifications

Chapter One provides a general description of the Itemiser? system, theory of operations, standard features,
substance list, major components, consumables, optional accessories, and system specifications.

1.1 General Description

The Itemiser? System is designed and manufactured by GE lon Track. It employs a newly patented technology
to detect and identify controlled drugs, explosives, and other illegal substances. This new technology, called
fon Trap Mobility Spectrometry (ITMS), increases efficiency and sensitivity over conventional IMS {lon Mobility
Spectrometry) systems by several orders of magnitude. The system can be used for applications in airports,
ports, customs checkpoints, border crossings, prisons and other facilities for detecting microscopic particles
and vapors of narcotics and/or explosives.

Touchscreen Display

Printer Outj

Itemiser3 System front view

Itemiser3® User's Manual 1



Chapter One: System Specifications

1.2 Theory of Operation

The Itemiser3 System operates by first trapping traces of vapors or particles given off or left behind by
explosives and/or controlled drugs. These trapped samples are evaporated and drawn into the detection
system where they are analyzed by a new technology detection system that provides almost one hundred
times more sensitivity than any previous detector. The detection technique is known as lon Trap Mobility
Spectrometry (ITMS); it operates by ionizing the target vapors and then subsequently measuring the mobility
of the ions in an electric field. The mobility of each target ion differs sufficiently so that each is uniquely
identified. This process can take less than three seconds to complete.

Samples are collected on clean/new traps either by hand-wiping suspect surfaces with the trap, or by
attaching the trap to the hand-wand or vacuum sampling unit. Any vapors or microscopic particles of target
materials collected on the sampled trap are released into the detection system by placing the sampled trap
into the detection slot on the desorber. Desorbed vapors are drawn into the Itemiser® detection system by the
action of a small sampling pump. The sampled air leaving the desorber is drawn over a semi-permeable,
elastomeric membrane that allows target vapors to permeate through into the detection system. All dust and
dirt is excluded by the membrane, thus protecting the detector from contamination.

Regenerative Dryers
A

Sample T
Pump

Detector Pump

Sample Filter Electrodes

(+1000V) E1 E2 E3 E4 ES E6 {£85V)

0
: i
i i

Display

Desorber ‘ : Floppy
I N 1 : i Keyboard 5Pr'nter

|

Signal Processing
A/D Converter

Semi-permeable

membrane S -
Inlet Grid Diffuser phiier
(pulsed at 20 ms.) _ (low energy beta) Coliector

Radioactive Nickle (53Ni)

Schematic of ITMS detection system

The sample molecules that pass through the membrane are carried into the detector on a stream of clean, dry
air {gas). This gas flows through an ionization chamber whose walls are lined with a Ni-63 radioactive foil; this
foil emits low-energy beta particles. As the gas proceeds through the chamber, both positive and negative
ions are formed. There is no measurable level of radiation emitted by the detector itself, thus allowing for
completely safe operation.

2 ‘ [temiser3® User's Manual
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Chapter One: System Specifications

The electric field in the detector’s ionization chamber is at most times zero, but at 33 ms intervals, short pulses
are applied across the chamber. This pulsed electric field forces the sample, now in an ionized gas state, to be
pulsed out of the ionization chamber and proceed toward the collector electrode. The speed of theion is
related to its size; thus, a measurement of this speed makes substance identification possible. The collector
and related electronics pass a constant stream of analog information from the detector to the system
computer for digital conversion, analysis, and identification.

Increased selectivity is gained from the use of the semi-permeable membrane in the sampled air stream
before the detector. Many organic vapors are transmitted through the membrane, and would produce
unwanted responses in the detector. These responses are eliminated by the addition of a trace of dopant
vapor in the gas stream entering the detector. The dopant is chosen such that it steals all charge from
unwanted ions, and in the absence of narcotics (or explosives in negative ion mode) produces a single-
response peak in the spectrum. The spectrum is known as the plasmagram. When controlled drug {or
explosive) vapors enter the detector, they have very strong charge affinity, and steal charge even from the
dopant ions.

Samples are collected on a trap, either by hand-wiping surfaces with the trap, attaching the trap to the hand-
wand, or via the optional vacuum sampling unit. it is recommended that the operator wear clean cotton
gloves during sampling to prevent any cross contamination of the sample.

The system software, designed specifically for the Itemiser3 System, features user-friendly graphical interface
screens. Itis easy to use and produces fast and unambiguous results.

1.3 Standard Features

e Anautomated “turnkey” design allowing for easy, non-technical operation, providing everything
needed to begin testing.

e A main control unit {or Itemiser? Control Unit, ICU) incorporating GE lon Track’s patented ITMS detector.

¢ Sophisticated data acquisition software and signal processing electronics for very low false alarm
rates and accurate detection of all commonly found explosives and controlled drugs.

e Simple menu-driven software utilizing the latest touchscreen technology, which allows non-technical
users to concentrate on the sole task of obtaining good samples.

e Asoftware-supported, password-protected user logon/logoff feature, which, if enabled, allows four
levels of user access, or privilege levels: 1) Operator, 2) Maintenance, 3) Administrator, and 4) Super
User.

e Operator access allows sample/analysis processing, and maintenance access allows re-calibration,
option setup, and adding/deleting users. Administrator and Super User privilege levels permit access
to higher-level functions of the system.

An audible alarm buzzer, which can be enabled/disabled (on the Options Menu).
Calibration verification can be enabled to request a calibration at start-up and/or at some number of
hours (default set at 8 hours).

¢ Adedicated Central Processing Unit (CPU) with solid-state hard disk, to allow reliable sample analysis
and storage of results.

e Abuilt-in 3.5 inch floppy disk drive for upgrading software and retrieving alarm and history
information.

¢ A high-temperature desorber to function as a vaporizer of minute explosive or narcotics particles
before analysis.

Internal dry air circulation by long-life pumps with automatic regenerative drying facility.
An onboard printer for fast hard copy results, or printing at a later date, or for record keeping.

itemiser3® User's Manual 3



Chapter One: System Specifications

e Automatic printing of usage statistics {logon/logoff) and event statistics (logon date/time, user name,
calibration status, number of samples analyzed, alarms triggered, files saved, and logoff date/time)
upon logoff. ’

A built-in 10/100 Base-T Ethernet port.

IRDA port for wireless data transfer.

External monitor capability.

Mouse/keyboard connection port.

Universal AC 100-120 / 200-240 VAC 47-63 Hz Input.

DCinput jack 11-18 VDC with 8-foot cigarette lighter adaptor cord.

60-minute battery backup for mobility and protection from line power interrupts.

A lightweight hand-wand that holds the trap.

A soft-sided carry case for Itemiser? Control Unit.

All components are packaged in a durable, travel-ready case, which is fitted with low-profile wheels
and a retractable handle for easy transport.

4 ' Itemiser3® User's Manual
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Chapter One: System Specifications

1.4 Substance List

The Itemiser3 is set at the factory for the following substances:
EXPLOSIVES

TNT (Trinitrotoluene)

NITRO (nitroglycerine, ethylene glycol dinitrate)

RDX (Cyclotrimethylene trinitramine (C4))

PETN (Pentaerythritol tetranitrate, DetaSheet™) *
HMX (high melting point explosive)

AM NO3 ({ammonium nitrate)

TATP (triacetonetriperoxide)

TATP2 (triacetonetriperoxide)

SmklsPwder (double base)

Neg-Cal {used for calibration, TNT equivalent)

*Some substances have more than one peak. Peak locations are approximate and will differ at different
altitudes.

NARCOTICS

COCAINE

HERQIN

THC ((-)-delta-9-trans-tetrahydrocannabinol)

METHAM {+) Methamphetamine}

AMPHET {L-amphetamine)

MDMA (Methylenedioxymethamphetamine)

MDA (Methylenedioxyamphetamine)

MORPH (Morphine)

Ephedrine (used for verification)

Pos-Cal {used for calibration, Cocaine equivalent)

Sampling Defaults: Sample Time - 7.0 seconds

For information regarding substances, contact GE lon Track’s Technical Service department (USA: 800-856-
1716 or UK: +44 (0) 1223 728888).

itemiser3® User's Manual 5



Chapter One: System Specifications
1.5 Major Components, Consumables and Optional Accessories

Major components of the ltemiser3 System include a main ltemiser® Control Unit, a' Hand-Wand, and
Desorber. The optional Vacuum Sampling Unit is available along with absorbent gold sample traps for
enhanced sampling. Each of these major components is described in detail in this chapter.

Itemiser3 Control Unit (ICU)

The main Itemiser3 Control Unit (ICU) contains the ITMS (lon Trap Mobility Spectrometry) detector and all the
requisite hardware to support its detection capabilities. This includes a universal AC input power supply, DC
input jack, 60 minute back-up battery, data acquisition board and signal processing electronics, the Central
Processing Unit (CPU), floppy drive, printer, Ethernet port, pumps to pull air and sample through the system,
regenerative dryer, and a fan to circulate air over the electronics. In addition, it provides the mechanical

connection with the desorber, at the right of the front panel.

User controls and the touchscreen are contained on the front panel, and connections are on the rear panel.
These are described in the following subsections.

ICU Front Panel

A. Touchscreen

The computer display doubles as an input device on the Itemiser? System. All menu functions are available by
pressing buttons on the touchscreen. Most functions are accessed by first pressing the <Menu> button, which

displays the Menu screen.

Touchscreen

ICU front panel

B. Desorber

The desorber attaches to the front of the ICU during standard operation. The unit vaporizes any particles that
have been collected by the sample trap.

The unit also has an optical detection sensor that detects the presence of a trap. Whena sampled trap is
inserted into the detection slot, it immediately signals the computer to start an analysis; the trap reaches the

required temperaturein 1to 2 seconds.

itemiser3® User's Manual
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Chapter One: System Specifications

During continuous use, the desorber may become contaminated with low volatility material. Cleaning the unit
is explained in Chapter Six, Weekly Maintenance. -

C. Nozzle

Sample trap/inserting trap into desorber

The Itemiser3 nozzle provides the connection from the desorber and allows sample vapors to be transmitted
into the detection system. Air from the desorber is drawn down the nozzle and impinges on a semi-permeable
membrane. Drug and explosive vapors dissolve in the membrane and rapidly diffuse through it into a dry air
gas stream. This air stream carries any vapor emerging from the membrane into the detection system. The
nozzle is located in the bottom right of the front panel.

Nozzle

The Teflon exterior nozzle is held onto the front end of the detector via a threaded ring. When the ring is
unscrewed and the nozzle removed, the membrane is revealed. The membrane requires regular replacement
approximately every four weeks, depending on use.

WARNING!

Take care when removing the nozzle. Avoid touching any surface.
These are extremely hot and can burn your skin.

[temiser3® User's Manual



Chapter One: System Specifications
ICU Rear Panel

The ICU rear panel contains a number of ports and access covers. These are used for initial setup and
maintenance. -

ICU rear panel

E E H-
Sample Detector  Sample B External
DCIN
Pump Pump Pump Flow {11-18 VDC Monitor
Flow Meter Flow Meter Adjustment 10A Jnput) Port
H- Dryer Flow Port AC Fuse
Detector Pump Adjustment Keyboard/ Access
Flow Adjustment / Mouse
f

[ -
ERET
S
L o ' l £ | I \\
-4
E - S. L . g
Dopant 'E?ryerFlow Fan / DC Fuse Floppy Power NC Power
A Access Dri input
ccess  Inlet Network/ ve Switch 100120
Ethernet 200.240
Connection 4783 Hz)

Ports, connections, and access covers

The ICU rear panel includes internationally recognized symbols for connection purposes. Refer to the Symbols
list in the Foreword section of this manual.

Itemiser3® User’s Manual
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Chapter One: System Specifications

A. ACIN Connector

This connector allows for AC electrical power input. One end of the supplied power cord (the female end) plugs
into this connector, the other end of the same power cord (the male end) plugs into an electrical outlet. The
system automatically accommodates 120VAC or 240VAC conditions, with no switching or adaptors required.

8. DCIN Connector

The DC IN Connector allows unit to be run from a DC source 11-18VDC at 10A max. The ltemiser3® comes
standard with an 8-foot long vehicle power adaptor cable.

C. Power Switch

The Power switch turns electrical power ON/OFF to the Itemiser? System. Itis a toggle-type switch, where
pushing it UP turns power ON, and pushing it DOWN turns power OFF. This switch is located on the far right
side of the rear panel.

NOTE: The itemiser3 System is designed to be left ON continuously to keep the detector unit hot.

D. Dryer Flow Inlet

This input is used to “purge” the dryers of moisture and/or contaminants. This is pre-set at the factory - DO
NOT ADJUST.

E. Dopant Access

This provides access to the chemical dopant tubes used to aid in the ionization process of the detector. The
dopants should be inspected weekly and replaced with new chemical elements, as required.

F. Detector Pump and Sample Pump Flow Meters

The gauges mounted on the rear of the Iitemiser? display the sample pump flow rate and the detector pump
flow rate. The flow meters should read approximately 200cc/min + 20cc/min.

G. Fan
The fan draws air into the Itemiser3 for cooling. Do not block flow of air into the fan.

H. Detector Pump and Sample Pump Adjustments

The adjustable locking nuts allow users to adjust the flow rdte, if needed, during maintenance. Refer to
Chapter Six, “Checking Flow Rates on Gauges,” for instructions on adjusting flow gauges.

I. Floppy Drive
The floppy drive allows users to save files onto a 3.5-inch diskette.

Itemiser3® User's Manual 9



Chapter One: System Specifications
1.6 Traps '

Traps are used for either calibrating the Itemiser? or for collecting samples for analysis. The Calibration traps
are marked with a “C” at the "handle” end of the trap, and the tapered end is inserted into the desorber for
calibration. The sample (or multipurpose) traps have a hole in the handle end, and the tapered end is swiped
over the area being sampled for narcotics or explosives. The gold sample traps are recommended for use
with the optional hand vacuum attachment. It is important to wear clean cotton gloves when handling the
traps to avoid contaminating them before performing calibration or sampling. Handle the traps by the wide or

“handle” end only!

NOTE: Always wear clean cotton gloves [supplied with the ltemiser? system) when handling traps
to perform calibration or sampling. Gloves reduce the transfer of finger oils ond other
contaminants to the trap.

Sampling
Area

Gold Sample
recommended for
hand-vacuum option

Multipurpose
sample trap

Calibration trap

The calibration traps have a shelf life of one year, maximum. Check the “Best used by” date on the bottom of
the can to ensure they are within their expiration date. Always use calibration traps that are within the
expiration date to ensure an accurate calibration. Sample traps have a maximum shelf life of one year. After
removing either type of trap from the can, replace the can cover to prevent the calibration sample from
dissipating and to keep the sample traps clean and free of contamination from the work area.

To ensure accurate calibrations, a calibration trap should be used only once and discarded. The sample trap
may be used for up to five “sampling events,” as long as none of the samples causes an alarm and the trap is
not visibly dirty, torn, or damaged. A “sampling event” is swiping up to five surfaces, and then placing the trap
into the desorber for analysis. If a trap causes an alarm, or when it is dirty or damaged, do not use the trap for
another sample. Discard it and resume sampling with a clean sample trap.

10 temiser3® User’'s Manual
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Chapter One: System Specifications

1.7 Hand-Wand -

NOTE: Always wear clean cotton gloves (supplied with the ltemiser? system) when placing traps
on the hand wand or vacuum unit. Gloves reduce the transfer of finger oils and other

contaminants to the trap.

The hand-wand is typically used to sample flat, hard surface. The sample trap is placed onto the wand.
Proper orientation will ensure that the trap stays in place. To attach a sample trap, simply press the button
shown while sliding the trap fully into the slot. Release the button. Affix the hole in the wide end of the trap
over the tab on the underside, as shown below. Note: Avoid touching sampling area when inserting and

removing sample trap.

Press button to
release or insert
Sample Trap

Insert tapered end
of Sample Trap
into slot

Sampling
Area

Affix Sample
Trap over tab

Hand-Wand

Itemiser3® User's Manual

11



Chapter One: System Specifications
1.8 Vacuum Sampling Unit (Optional)

The vacuum sampling unit (or “hand vacuum”)is a battery-operated unit used for direct sampling of items.
The sample nozzle is attached to the vacuum sampling unit where users can wipe items for air collection
(vacuuming). The vacuum sompling unit uses off-the-shelf rechargeable batteries that can be kept on hand to
eliminate any “down-time.” The hand vacuum comes with two batteries and a dual-battery charger. To fully

recharge the batteries takes between two and four hours in order for the unit to run continuously for as long

as 10 minutes. A typical sample time is 5 to 10 seconds.

After sampling, the user removes the sampled trap and inserts it into the detection slot of the desorber. Any
vapor emitted from the sampled trap is drawn into the detection system on a flow of air produced by the
internal sampling pump. The elastomeric membrane window in the inlet of the detection system allows drug
or explosive vapors to pass through but prevents dirt and contamination from reaching the detector. Note:

Avoid touching sampling area when inserting and removing sample trap.

NOTE: Gold Sample Traps are provided with the Hand Vacuum option. Wear clean cotton gloves
when placing a trap on the vacuum unit. Gloves reduce the transfer of finger oils and other

contaminants to the trap.

Sampl nozzle
release button

. ON/OFF
‘ ;“.s;'\s;ﬁ;g.n _ _switch
. Sampling . f NS <
area ' '
-

Battery
access

Vacuum sampling unit with sample nozzle attached

NOTE: Regularly confirm that the vacuum sampling unit s free from cross contamination by
wiping and testing it with a clean/new trap.

1? ltemiser3® User's Manual
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Chapter One: System Specifications

1.9 System Specifications

Agency Tests/Approvals:

Patents:

Sensitivity:
Selectivity:
Analysis Time:
Sample Acquisition:

Flows:
Warm Up Time:

Environmental:
Operating temperature:
Storage temperature:
Humidity:

Power:
AC Input:
DC Input:
DC Output:
{cigarette lighter adapter)
Battery, Internal Back-up:

Detection Libraries:

Computer:
Display:

Signal Processing:

Substance Libraries:

UL-61010A-1,2002,  CSA C22-2 No. 1010.1-92
EN-61010-1, 2001, |[EC-61010-1, 1990,

EN 61326, 1998 ETL# : 3041717 (Conforms to
CAN/CSA C22.2 STD NO 1010.1)

CB (Certified Body) Test Cert # : 3010899_CB

5,200,614 5491337 10,103,601 (Patent Pending)

Nanogram levels of all substances in library.

<1% typical false positive rate on surface wipes, 0.1% on air samples

Variable from 4 to 10 seconds

Surface wipe or air collection (optional hand vacuum run-time: 10 minutes
continuous)

200cc/minute for detector and sample

Allow 30 minutes minimum for system to stabilize. If system has been off for
more than one month, 12 hours minimum warm-up is recommended to purge
dryers of moisture.

0° to 40°C; IP20 protection rating.
0°to 50°C
95% (non-condensing)

100-120 VAC, 200-240 VAC, 47-63 Hz, 150W
11-18 VDC, 10A max

4VDC, 10A max

NiMH, 4.5Ah, Average Runtime: 55 min. full operation or 62 minutes with
display closed (backlights off). 14-hr. trickle charge @ 320mA

Controlled drugs: Narcotics mode; Explosives: Explosives mode; Controlled
drugs and Explosives: Dual mode

Pentium-based single board computer, solid state hard disk, 32MB RAM

10.4 inches, 640 x 480 pixel, 300 nits brightness, TFT-LCD monitor with resistive
touchscreen

Variable integration time, 4-10 seconds Plasmagram component peak
deconvolution ,

Recognition on multiple peaks and multiple narcotics and explosives

Output to 4 different display types, including bar graph display or time-of-flight
“plasmagram” display

Controlled Drugs- the most commonly abused drugs, including Cocaine,
Heroin, THC, Methamphetamine, Amphetamine, MDMA, MDA, Morphine, and
Ephedrine.

Explosives - Explosives or Detonable Explosives - TNT (Trinitrotoluene), NITRO
(nitroglycerine, ethylene glycol dinitrate }, PETN {Pentaerythritoltetranitrate),
AM_NO3 (Ammonium Nitrate), and TATP (triacetonetriperoxide) TATP2
(triacetonetriperoxide), Smkls Pwdr.

Plastic Explosives- RDX (C4), PETN (Pentaerythritoltetranitrate, DetaSheet™),
and HMX.

Only the Super User can add other substances to the libraries (it is strongly recommended that this be
performed only with GE lon Track’s assistance).

L4 4B 4B 4 4 4B B 4B J 2R 40 2L 48 A A 4 4 A A A& 4 A A A A A A 2 A A A A A N N N A N N N
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Chapter One: System Specifications

1.10 System Weight and Dimensions

Depth Width Height Weight
. . 149in (38 cm)

198in 189in . Y 26.5 Ibs

ICU (with display opened) 16.3in (41 cm)
play op (50 cm) (48 cm) vertical position (12.02 Kg)
o 18.01in 189in 7.1in

ICU (with display closed) (46 cm) (48 cm) {18 cm)

Length Diameter Weight
Hand-Wand 11.0in 11lin 230z

(28 cm) (2.8 cm) (659)
Optional Vacuum Sampling 16.8in 3.4in 189 oz
Unit/with sample nozzle (42 cm) 8.5 cm) (535g)

attached

1.11 Power Requirements

The AC (Alternating Current) or DC (Direct current) electrical power source appropriate for the Itemiser? System
is noted below:

100-120 VAC 47-63 Hz 150 W 3.15A, 250V, 5x20mm
200-240 VAC 47-63 Hz 150w 3.15A, 250V, 5x20mm
’ 11-18 vDC N/A 10 Almax) 15A, 32V, 3AG

14 Itemiser3® User’'s Manual



Chapter Two:
Setting Up the System

Chapter Two includes information about what to do when the system first arrives. It lists the required facilities
and supplies, and several tasks required to perform initial setup.

Note: Ensure that radioactive source is registered, if required, as described in Foreword.

2.1 Customer's Responsibilities

Before the Itemiser? System arrives, it is recommended that customers perform the following:

Check local and national radiation regulations and pre-register the radioactive detector, if necessary
Furnish an appropriate table or desktop on which to place the ltemiser? System components

Locate and prepare sufficient space for the ltemiser? System at the intended operating site (see
Chapter One for the dimensions of the system). In addition to adequate space for the ltemiser? System,
remember to set aside enough space for users to sample items effectively.

Wherever samples of parcels, baggage, or vehicles are to be performed, ensure the safety and
protection of the operators from threats by contraband traffickers

Ensure that the intended operating site is equipped with adequate AC electrical outlets as specified in
Chapter One

2.2 Performing Initial Setup

Unpacking the Components

1)
2)

3)

Carefully unpack the various system components from the shipping containers. Retain all packing
material and shipping containers for possible future use. Store in a safe, dry location.

Ensure that all necessary components have been received and are not damaged, checking off each
against the inventory list.

Standard system components include (see complete list in Appendix A):

ltemiser3 Control Unit {ICU) with Desorber

Hand-Wand

Accessory Kit (including sample traps, gloves, membrane replacements, spare fuses)
Maintenance Logbook

ftemiser3® User's Manual 15



Chapter Two: Setting Up the System

Installing Chemical Dopants

‘The chemical dopant replacements are packaged in plastic tubes with end caps taped on; these should
immediately be placed in cold storage (in a freezer if possible) to extend their shelf life.

DO NOT store dopants with food.

The ammonia (positive ion) dopant (labeled “NHs") has a life of 2.8 months at room temperature (24 degrees C),
but 22 months at 0 degrees C. The ammonia dopant is installed as a set of three.

The dichloromethane (negative ion) dopant, labeled “DCM” has a minimal shelf life of 12 months and is
installed as a single tube. Be sure to read the tube labels carefully.

Positioning and Connecting the Components

The Itemiser3 Control Unit (ICU) is best situated in a clean environment on a user-furnished washable table or
desktop with sufficient room for the hand-wand (and optional vacuum sampling unit if applicable), and sample
trap containers.

e Place the Itemiser3 Control Unit on top of a table or desktop, with the front of the ICU accessible to the
user. ’

e The required AC power cord is supplied in the accessory kit inside the shipping container. Plug the
power cord into the back of the Itemiser’ Control Unit (ICU).

NOTE: MIGRATION OF LOW-VOLATILITY CONTAMINANTS

Long storage time and the pressure pumping effect caused by air transportation can cause the migration of
Yow-volatility contaminants into the detector itself. Once the system is turned ON, such contamination slowly
vaporize due to the high operating temperatures and is swept out of the detector system. This may initially
take one or two days. Ideally, initial calibration or operation of the Itemiser?® system should not be made for at
least 12 hours after the initial power-up to ensure that any low-volatility contaminants have been purged.

Powering Up the System

e Plug the power cord from the rear of the Itemiser’ into an appropriate AC electrical outlet supplying
100-120 VAC, 200-240 VAC, 47-63 Hz, input.

e Turn ON electrical power to the system by pushing the POWER SWITCH on the rear panel to the UP
position.

e The Itemiser3 System warms up for approximately 30 minutes for system to stabilize. During this time,
the screen displays a “Stabilizing Temperature” message, and a calibration warning appears in the
left-hand corner as shown in the initial stabilizing screen. The unit also performs a computer
initialization routine, various self-checks, and begins heating the detector and desorber.

16 Iterniser3® User's Manual
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Chapter Two: Setting Up the System

IMPORTANT! Close down the display in its storage position while not in use for long periods of time (over
night, weekends, etc.). This will turn off the bulbs on the display back light, which will increase their life span.

System shown with display closed

NOTE: The ltemiser? System ideally requires an initial warm-up period of 12 hours before any
initial calibration or sampling can begin. This warm-up period allows the system to purge itself of
any contamination and fully stabilize.

The ltemiser3 System provides the best service when left turned ON continuously. This allows the detector and

associated hardware to remain hot, thus preventing contamination.

Initial stabilizing screen

[temiser3® User's Manual
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Logging On

The User Log On screen displays each time the ITMS software is started or the computer is re-booted
(provided the log on function is enabled).

Logon screen

NOTE: EDITING PASSWORD—The factory-installed passwords should be changed during the
installation and training session.

For security of access, four user privilege levels are provided by default: Operator, Maintenance, Administrator,
and Super User. Additional user levels may be available. Contact the GE lon Track Technical Service

department for information.

. o Auser assigned the Operator privilege level can perform basic functions such as analyzing samples,

printing, auto calibrating the system, monitoring status, and changing language (if available). When
logging on at the Operator level, the Select Scan screen is automatically selected.

o Auser assigned the Maintenance privilege level can perform alf functions of the operator levels. This

level user may also recall saved files, save or print files, select system options, add and delete users (at
Maintenance level and below), view config/notes, view history, view system status, calibrate the
system, change language (if available), burn-in membrane, and switch to live mode. When logging on
ot the Maintenance level, the Plasmagram screen is selected.

A user assigned the Administrator privilege level can perform all maintenance functions. This level
user may also view substance data, add and delete users, access the advanced menu, and change
the mode of operation. When logging on as Administrator, the Plasmagram screen is selected.

A user assigned the Super User privilege level can perform all functions of the previous levels, plus
exit the ITMS software functions. This level user may also edit substance data and modify the
system’s configuration settings. When logging on as Super User, the Plasmagram screen is selected.

Enter the appropriate Operator, Maintenance, Administrator, or Super User 1D password and press

<Log On> (the default Operator user password is 1234). GE lon Track recommends the initial passwords be
changed once the system is actively in use. The Maintenance-level user can edit passwords of users at
Maintenance level or below. :

18
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Chapter Two: Setting Up the System

NOTE: DETERMINING USER PRIVILEGE LEVEL—To view the current user privilege level, press
<Menus> followed by <Config/Notes> from the Menu screen. The current user level also displays in
the upper right corner of the screen, under the software version number.

2.3 Powering Down the System

The power-down procedure MUST be followed when the Itemiser System is to be transported or shipped to
another location.

1) Press the < Log Off> button on the touchscreen.

2) Atthe prompt, press <Yes> to log off.

3) Press the Itemiser? power switch on the ICU rear panel OFF.

4) If the ltemiser3 system is being packed into shipping containers, allow a minimum of 30 minutés forit
to cool down. This will help prevent hot components from possibly melting the packaging and

shipping materials.

Once the ltemiser? system arrives at its new destination, it can be safely restarted by following the “Powering
Up the System” procedure.

2.4 Storing the System

The Itemiser? System can be stored in a clean, dry environment with an ambient air temperature between 0° C
and 50° C. ltis strongly recommended that all components be placed in their original shipping containers
whenever they are to be moved or stored.

1) Ifthe system is to be used again soon (within several days), leave the AC power cord plugged into the
AC electrical outlet.

2) Store the system in a convenient, dry, dust-free environment free from chemicals, solvents, and
vandalism. It is recommended that the system NOT be stored in an area undergoing remodeling as
excessive dust/dirt can affect analytical sensitivity.

3) Note the location of the stored system, for radioactive regulatory purposes.

ltemiser3® User's Manual 19
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Chapter Three:
~Calibration

Chapter Three includes the procedures that explain how to perform system calibration. There are three ways
to calibrate the system. The Operator-level user can perform only the Automatic calibration, and the
Maintenance, Administrator, and Super User can perform either the Automatic or Manual calibration:

1) Automatic calibration using a Calibration Trap
2) Manual calibration in Dual Peak mode
3) Manual calibration in Single Peak mode

The ionization process in the detector is affected by moisture, temperature, and pressure within the detector.
Large increases in contamination can lead to shifts in the peak positions in the plasmagram. This is likely to
occur after the system has been stored for a long time or during the pressurization cycle of an aircraft flight.
In both of these circumstances, GE lon Track recommends that the system be turned ON and allowed to run at
least overnight before attempting a calibration.

NOTE: For calibration, it is advisable to use only the calibration traps provided by GE lon Track to
ensure that the correct amount of sample is introduced. Calibration traps have a maximum one-
year shelf life. For assistance in ordering consumables to ensure that materials are within their
acceptable shelf life, contact GE lon Track’s Customer Service department.

The detection and recognition algorithms in the Itemisers computer are extremely sophisticated, and are
designed to interpret the results completely, providing unambiguous output. Substances are recognized by
specific positions of peaks in the plasmagram, which are all set in the substance configuration. The positions
of these peaks may vary slightly due to pressure, temperature, and the amount of humidity in the Itemiser
System.

Manual calibration of the peak recognition windows may be necessary only upon receipt of the system, or
when the system fails to recognize a calibration sample. This latter occurrence is very rare; manual
calibration is not usually required unless the system is moved to another site, or after performing the monthly
maintenance procedures. It is advisable to run a calibration check every day before beginning searching
operations.

The manual calibration routine can be accessed via the Menu screen, and requires at least a 4-digit
Maintenance-level user ID. GE fon Track recommends that only a qualified, high-level user be allowed to
change any parameters in the manual calibration routine. The substance to be calibrated (either explosives or
narcotics) can be selected from a menu.

NOTE: Only users with Maintenance-level or higher privilege levels are allowed to access the
monual calibration routine.

The ITMS software displays the “Calibration Warning” screen after logon for all user levels. Below the
Calibration Warning message, in small text, is the current operating mode (Explosives Mode, Narcotics
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Chapter Three: Calibration

“Warnings: Press here for help” to display specific information about the

Mode. or Dual Mode) and the text
warning and how to resolve it.

Calibration Warning

Calibration Warning after logon

3.1 Performing Automatic Calibration

After logon, perform the calibration. The Operator-level user will not be permitted to perform a calibration if
any warning other than the Calibration Warning displays. A dialog warning box will display @ message
reminding the user of another warning.

1) Logon withan Operator-level PIN.
2] Press <Menu>, then <Auto Calibrate>.
3 The unit will display “Insert Calibration Trap” in Select Scan view.
4) At this point, the ltemiser? System is ready to accept a calibration trap. It remains in this state until o
calibration trap is inserted into the detection slot on the desorber or until o manual calibration is

performed.

{ Calibration Warning
Mode Wi
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Chapter Three: Calibration

5) Wear a clean cotton glove and carefully remove a calibration trap from the container. Place the
calibration trap into the detection slot on the desorber. Use the trap only once and discard it.

important! A calibration trop must be used only ONCE and then discarded after calibration is
performed.

Insert calibration trap

The Itemiser? System triggers automatically into the Sampling mode, analyzes the calibration trap, and
identifies the substance. Messages such as “Sampling” and “Please Remove Sample.” display on the
touchscreen. Selecting the plasmagram tab displays the results on the touchscreen as Neg-Cal and Pos-Cal
locations. The calibration routine determines the current peak locations and enters them into the peak
location file. The peak positions in the file are then used by the recognition algorithm to identify substances of
interest.

Plasmagram indicating presence of
neg-cal and pos-cal in Dual Mode

Peak positions may differ from location to location because different elevations above sea level affect the
pressure in the detector. Pressure changes can also occur from day to day, but these have only a very small
effect on the peak positions in the plasmagram.
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NOTE: In negative ion mode, only TNT will be displayed after a calibration. In positive ion mode,
only cocaine will be displayed after a calibration. Both TNT and cocaine will be displayed in Dual

Mode after calibration.

If the calibration check fails to display the alarm conditions, re-calibrate with a new calibration trap or have a
user with Maintenance-level or higher access privilege perform the manual calibration. Refer to the section
below for this procedure.

Once the system is calibrated, press the <CLEAR> button to clear the system of contraband from the
calibration procedure. The Itemiser® System is now ready to analyze samples. The system provides the best
service when left turned ON continuously, which allows the detector and associated hardware to remain hot,

thus preventing contamination.

3.2 Performing Manual Calibration

The calibration values for all substances are stored in a configuration file included with the ltemiser3 software.
If the peak position of the calibration substance (pos-cal or neg-cal) has shifted out of the last calibration
range, no alarm occurs when analyzing calibration sample traps. In this case, a manual calibration must be
performed. If using the itemiser3 in dual mode operation (detecting both narcotics and explosives), the user

would select “Dual Peak Calibrate.”

Dual Peak Calibration

To access the calibration screen, press <Menu>, then <Calibrate>, then <Dual Peak Calibrate
{Recommended)>.

1) For Dual Peak Calibration, the user will first select an explosive from the list of substances, select the
peak, and then select a narcotic from the list, and select the peak. In the examples below, neg-cal and
pos-cal will be the substances used to calibrate. GE lon Track recommends that neg-cal and pos-cal
be the analytes used to manually calibrate the system because of the availability and consistency of
the specially treated calibration traps. ‘

Calibrate Options dialog box
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ance to cabbiate on

Select the neg-cal substance to calibrate on

2) Insert a calibration trap into the desorber and observe the peaks. The system will automaticaily
highlight the window where the neg-cal peak should appear. Touch the top of the peak until the dot
and peak location and height numbers appear. Then press <OK>.

Select the neg-cal peak

The peak that is selected MUST be the correct peak. To determine this, the user must be aware of where the
neg-cal and/or pos-cal peak should be located. In most cases, the peak will fall in the highlighted area.
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3) Next, select the narcotic substance that is being used to calibrate (in this example, pos-cal will be
selected).

Select pos-cal substance to calibrate on

4)  After selecting the substance, press <OK>, touch the top of the peak until the dot and peak location
and height numbers appear, then press <OK>.

Isa_ll a tunp\ trap then .ele(:t the {:(n'rct peak to calibrate on

Select the pos-cal peak

5) The user is prompted to verify the peak location. If the calibration is correct, press <Yes>. A “System
Calibrated” message will appear.
6)

Calibration confirmation
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Single Peak Calibration

The Single Peak Calibration routine follows the same principle as the Dual Peak Calibration, except only one
screen is shown for substance selection. The list will contain all the narcotics and explosives in the substance
file. The user must select only one substance (neg-cal or pos-cal) to calibrate on and then select its
appropriate peak.

Note: Single-peak calibration is not recommended.
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Chapter Four:
Acquiring and
Analyzing Samples

The primary operational use of the Itemiser® is in the context of obtaining samples from personal items,
luggage, and cargo to detect traces of narcotics or explosives. Its operational use is not primarily a means of
gathering evidence. This is an important distinction to make when considering how the results could be used.
It is equally important to adopt procedures to ensure the integrity and accuracy of results obtained from the
ltemiser®. Proper sampling techniques are essential to reduce the possibility of cross-contamination of @
sample or other potential for inaccurate or misleading results or alarms during an operation. These issues
occur during the training of the operators, but it is useful for all staff using this technology to practice the
proper handling of items to be sampled as well as the proper sampling and analysis techniques.

Chapter Four provides step-by-step operating procedures. Specific information is provided on performing
routine screening, sampling methods, preparing sample traps, and optimizing sampling methods. The
sampling methods described in the following sections are to be used as guidelines. The user's company
policies and procedures supercede the instructions given in these sections.

4.1 Sampling Methods

Routine screening can be performed by non-technical users with minimal itemiser® specific training required.
The design features of the Itemiser? allow users to devote more time to training operators in proper
contraband search. Two sampling methods can be used with the Itemiser® System: 1) Surface Wipe Sampling
by hand or with the hand-wand, and 2) Vacuum Sampling using the optional vacuum sampling unit. Each
method is described in the following subsections.

NOTE: Blank sample traps have a maximum one-year shelf life. For assistance in ordering
consumables to ensure that materials are within their acceptable shelf life, contact GE lon Track’s
Customer Service department.

Optional . .
Vacuum Unit  Multipurpose Cohbrotlor! Trap
(marked with a
Sample Trap  Sample Trap v
c")
(Gold)
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NOTE: The gloves supplied for use with the itemiser® system largely reduce the transfer of finger
oils to the trap. In the event of an olarm response, part of the alarm resolution protocol shouid be
to wipe the user's hands clean on a paper towel or cleaning wipe. Then test the user's hands with a
new trap to ensure that no cross-contamination is present. If no alarm occurs, sampling may
continue; otherwise, hands must be cleaned again until no cross-contamination is present.

4.2 Surface Wipe Sampling
The sample trap can be used to manually wipe a surface, or it can be attached to the hand-wand provided.

Wiping a clean/new trap across a surface of interest effectively removes fingerprints and fine particles, even if
they are embedded into the surface.

CAUTION:
To prevent contamination, do not leave the lid off the sample

trap container for any period of time.

Hand Sampling Techniques

To take a particle sample by hand, using a trap:
1) Wear clean cotton gloves.
2) Use firm contact.
3) Sample in one direction, one time.
4) Take smart samples.
5) Sample most-touched area last.

Wipe most-touched areas

oo

If the trap does not cause an alarm and is not notably dirty, torn, or damaged, it can be reused for up to five
“sampling events.” A “sampling event” is swiping one or more surfaces, and then placing the trap into the
desorber for analysis. If a trap causes an alarm, or when it is dirty or damaged, do not use the trap for
another sample. Discard it and resume sampling with a clean sample trap. ‘

Wand Sampling Techniques

To take a particle sample with the hand wand:
1) Wear clean cotton gloves to install trap on hand wand.
2) Handle trap by wide end only.
3} Press button on back of Hand Wand and insert tip of trap into tip of wand.
4) Release button and push wide area of trap down until tab goes through the hole in trap.
5) Perform sampling procedures.
6) Remove trap from the wand.
7) Immediately insert trap into the Desorber.
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8] The ltemiser® automatically analyzes the sample.
9) When prompted, remove sample trap.
10) Note Results.

Insert trap into tip of want (left) and secure the hole over tab (right).

Vacuum Sampling Techniques

When using the vacuum wand:

Sampling Baggage or Containers

Outside of item:

Zipper tabs

Closure flaps
Latches

Handles and Straps

Inside of Item:
Seams and seam closure points

1)
2)
3)
4)
5
6)
7)

The gold colored sample trap must be used with the vacuum wand.
Install the gold trap on the vacuum wand.

Use the same basic sampling methods as in hand or wand sampling.
Remove trap from the wand.

Immediately insert trap into the Desorber.

The Itemiser? automatically analyzes the sample.

When prompted, remove sample trap.

Example of baggage sampling
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Sampling containers

NOTE: If an alarm occurs, or if the sample trap is dirty, torn or damaged, discard it and use o new
trap.

Sampling Electronic Devices

Place to sample on electronic devices include:
e \Vents

Seams

Battery compartments

Disk drives

Edges

Latches

Avoid Sampling:
e Computer screens, PDA displays
. e Cameralenses

Touchpad area can be sampled

Battery compartment of laptop computer PDA display
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Sampling Vehicles

Areas of a vehicle that may be sampled include:
e Door handle

e Gascap

» Steering wheel
e Knobs

* Seqt Belt
 lLuggage

Wherever there may be a fingerprint.

Sampling areas on vehicles

l NOTE: Use a separate, clean trap for each vehicle being saompled.

4.3 Analyzing Samples

If you choose to save a copy of each analysis, it is recommended that you make the necessary selections
under the "Auto Save” and “Auto Print” sections of the Options screen before sampling operations begin. To
display the Options screen, from Plasmagram or Select Scan view, press <Menu> then press <Optionss>.
Selecting “Every Alarm” under Auto Save provides a record of calibration before and after the discovery event,
along with the time and date, and the sample identification number.

Selecting View Modes

The Itemiser® System provides four views for displaying data. Select Scan and Plasmagram views are
accessible to all users, whereas Intensity Map and Processed 3-D View are accessible to the Maintenance level
and higher.

Select Scan (or Bar Graph) View

To simplify operations and prevent confusion, the “Select Scan,” or bar graph view displays the selected
substances in bar graph form. These substances can be chosen from the library of pre-programmed
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substances, and can include others that can be added by the user (if privilege level permits). This view is
recommended for day-to-day checkpoint sampling by Operator-level users.

1)

2)

No Alarm - Ready screen in Select Scan view

3)

5)

To access the Select Scan view, from the standard display, press the <Select Scan> tab on the
touchscreen. Press the <Plasmagram> tab to return the system to Plasmagram view.

With the system in “No Alarm-Ready” mode, insert a sampled trap into the desorber. After the full
analysis, the result is displayed on the top of the touchscreen display. The message “No Alarm -
Ready” displays unless a substance of interest is detected.

No Alarm - Ready screen in Plasmagram view

After the analysis is completed, the message “Drugs Detected,” “Explosives Detected,” {depending on
mode) or “Contraband Detected” {in dual mode) displays if an identification is made. The substances
detected are displayed on the lower portion of the screen with a red bar in Select Scan view, or in @ list
to the left of the histogram in Plasmagram view. If the “Save on Alarm” or “Print on Alarm” option is
selected (from the Options Menu), an alarm automatically displays a (Save) File Name window and/or
executes the print process.

If the Select Scan display is used, a red bar appears with the substance name. In all views, an audible
alarm sounds [if enabled).

If o positive response is noted on the bar graph, follow your facility’s standard alarm resolution
procedure for dealing with a probable explosives or narcotics discovery. You may be required to
notify your supervisor to obtain additional information about the displayed substance’s spectrum in
the plasmagram display.

In both Plasmagram and Select Scan view, resulting peaks are checked against the substances chosen
from the substance library, and each response is reported. If more than one substance is detected, all
substances alarm simultaneously. '
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Select Scan view

If the “Show Substance Code Rather than Name” box is check in the Options menu, you will see the substance
codes instead of the names. The codes will display in all views.

7). To display substances by code, press the <Menus button, then <Options>, and check the “Show
Substance Code Rather than Name” box. Press <OK>. The default setting for this feature is to display
substances by name.

Sélect Scan view with substance codes

NOTE: Users with the Operator-level privilege use the system in Select Scan view only. This view
requires no interpretation and provides the fastest sampling throughput. The plasmagram is the
alternate view, showing the full spectrum of analysis results in a histogram form.
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The ltemiser® System features a very fast “cleardown” time after a large “hit,” 8,000 strength, for example,
(typically less than 2-3 minutes). Cleardown time is the time it takes the system to purge excess sample vapor
and ready itself for another analysis after the detector has been exposed to a large amount of sample.

* Always ensure that the system has cleared down completely by pressing the <Clear> button in the
horizontal button menu at the top of the standard screen. Do not attempt to take another sample until
the “No Alarm - Ready” screen appears.

Plasmagram View

Technical or supervisory personnel can display semi-quantitative graphic data about an analysis in the form
of a plasmagram. The Plasmagram view changes the user interface to @ histogram-type display, with no bar
graph provided. To view a detailed plasmagram, press the <Plasmagram> tab.

Plasmagram view indicating presence of TNT and cocaine

In Plasmagram view, the names of the substances detected are listed to the left of the histogram. The
histogram also highlights the detected substance peak with a yellow line and substance name. The list also
shows the alarming substance and gives the location (time) and the strength of the alarm. The strength value
is the number of times greater the current peak is compared to the alarm level of the substance.

Intensity Map View

The Intensity Map feature allows Maintenance-level and higher users to see, in one view, all plasmagrams that
were collected during sampling. The software stacks all plasmagrams on end. showing their height as
intensity. Consequently, the wider white areas on the Intensity Map screen represent a sequence of peaks,
and dark areas represent troughs. Vertical lines represent a sequence of peaks that can be used to identify a
substance. Details about the measurement such as mean time, maximum and minimum height, and slope
can be displayed by touching the line of the desired peak.
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Only Maintenance-level users and above can access this view. To view an Intensity Map of the plasmagram
data, press the <Intensity Map> tab at the top of the screen. A sample is shown below.

Intensity Map view

Processed 3D View

The Processed 3D feature permits Maintenance-level users and above to view all plasmagram data and rotate
the data in three-dimensions. The user can examine those plasmagrams created by the Itemiser? System
during the trap analysis period. “Dragging” on the screen with a finger rotates the image. Rotating the image
allows you to visualize what the plasmagram looked like as it moved through time. The green line represents
the plasmagram at any particular point and time. All the other points represent peaks that were detected
over time.

To scroll through the plasmagrams, press the UP or DOWN arrow to the right of the plasmagram:; similarly, the
tab below the UP/DOWN arrows can be dragged up/down to scroll through the data. To view a Processed 3D
screen of a plasmagram, press the <Processed 3D> tab at the top of the screen.

Processed 3-D view
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4.4 Cursor Features

Plasmagram view includes three special cursor tabs: MEASURE, PAN, and ZOOM. Only Maintenance-level
users and above can access these features.

A. Measure
The measure feature allows the user to touch a peak on the plasmagram and obtain the time in milliseconds
of the peak. Touching a peak causes the software to highlight it in red.

B. Pan

The pan feature allows the user to move the plasmagram around on the screen as desired. Touch the screen
and drag a finger across the screen to move the plasmagram. Note that the axis labels change. To reset the
plasmagram, press the <Reset View> button. To display the previous view, press <Previous View>.

C. Zoom

The zoom feature ollows the user to draw a box around a specific peak on the plasmagram and enlarge
spectrum of the plasmagram display. This increased resolution at the lower portion of the display provides a
better view of small peaks that would otherwise go unnoticed. To reset the plasmagram, press the <Reset
View> button. To display the previous view, press <Previous View>.

4.5 Displaying Help

A built-in Help screen lists both keyboard shortcuts and the buttons required to activate the most common
ltemiser? tasks. The Help screen can be accessed by pressing the <Help> button while in either the
Plasmagram or Select Scan view.

Help screen
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