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Health and Safety Information
Read all of the instructions in this booklet - including all the WARNINGS and CAUTIONS 
- before using this product. If there is any instruction which you do not understand, DO 
NOT USE THE PRODUCT.

Safety Signs
WARNING
Indicates a potentially hazardous situation which, if not avoided, could result in death or 
personal injury.

CAUTION
Indicates a potentially hazardous situation which, if not avoided, could result in minor or 
moderate injury to the user or users, or result in damage to the product or to property.

NOTE
Indicates a potentially hazardous situation which, if not avoided, could result in damage or loss of data.

Signs and Symbols used on equipment and Documentation

Caution, risk of electric shock.

Caution, attention to possibility of risk of damage to the product, process or surroundings. Refer 
to instruction manual.

Caution, hot surface.

Protective Conductor Terminal.

Observe precautions for handling electrostatic discharge sensitive devices.

Equipment Operation
Use	of	this	instrument	in	a	manner	not	specified	by	AMETEK	Land	may	be	hazardous.	Read	and 
understand the user documentation supplied before installing and operating the equipment.
The safety of any system incorporating this equipment is the responsibility of the assembler.

Protective Clothing, Face and Eye Protection
It is possible that this equipment is to be installed on, or near to, machinery or equipment operating at 
high temperatures and high pressures. Suitable protective clothing, along with face and eye protection 
must be worn. Refer to the health and safety guidelines for the machinery/equipment before installing 
this	product.	If	in	doubt,	contact	AMETEK	Land.

Wear Protective Gloves Wear Protective Clothing

Wear	Eye	Protection Wear	Ear	Protection

Wear Safety Boots Wear Face Protection

Electrical Power Supply
Before working on the electrical connections, all of the electrical power lines to the equipment must 
be	isolated.	All	the	electrical	cables	and	signal	cables	must	be	connected	exactly	as	indicated	in	these	
operating	instructions.	If	in	doubt,	contact	AMETEK	Land.

IMPORTANT INFORMATION - PLEASE READ



Health and Safety Information
Read all of the instructions in this booklet - including all the WARNINGS and CAUTIONS 
- before using this product. If there is any instruction which you do not understand, DO 
NOT USE THE PRODUCT.

Safety Signs
WARNING
Indicates a potentially hazardous situation which, if not avoided, could result in death or 
personal injury.

CAUTION
Indicates a potentially hazardous situation which, if not avoided, could result in minor or 
moderate injury to the user or users, or result in damage to the product or to property.

NOTE
Indicates a potentially hazardous situation which, if not avoided, could result in damage or loss of data.

Signs and Symbols used on equipment and Documentation

Caution, risk of electric shock.

Caution, attention to possibility of risk of damage to the product, process or surroundings. Refer 
to instruction manual.

Caution, hot surface.

Protective Conductor Terminal.

Observe precautions for handling electrostatic discharge sensitive devices.

Equipment Operation
Use	of	this	instrument	in	a	manner	not	specified	by	AMETEK	Land	may	be	hazardous.	Read	and 
understand the user documentation supplied before installing and operating the equipment.
The safety of any system incorporating this equipment is the responsibility of the assembler.

Protective Clothing, Face and Eye Protection
It is possible that this equipment is to be installed on, or near to, machinery or equipment operating at 
high temperatures and high pressures. Suitable protective clothing, along with face and eye protection 
must be worn. Refer to the health and safety guidelines for the machinery/equipment before installing 
this	product.	If	in	doubt,	contact	AMETEK	Land.

Wear Protective Gloves Wear Protective Clothing

Wear	Eye	Protection Wear	Ear	Protection

Wear Safety Boots Wear Face Protection

Electrical Power Supply
Before working on the electrical connections, all of the electrical power lines to the equipment must 
be	isolated.	All	the	electrical	cables	and	signal	cables	must	be	connected	exactly	as	indicated	in	these	
operating	instructions.	If	in	doubt,	contact	AMETEK	Land.

IMPORTANT INFORMATION - PLEASE READ Contact Us
UK - Dronfi eld
Land	Instruments	International
Tel:       +44 (0) 1246 417691

USA - Pittsburgh
AMETEK	Land,	Inc.
Tel:      +1 412 826 4444

China
AMETEK	Land China Service 
Tel:	 +86	21	5868	5111	ext	122

India
AMETEK	Land India Service
Tel:    +91 - 80 67823240 

Email:			land.enquiry@ametek.com

Web:     www.ametek-land.com

For	further	details	on	all	AMETEK	Land	offi		ces,	distributors	and	representatives,	please	visit	our	website.

Storage
The instrument should be stored in its packaging, in a dry sheltered area. 
The	maximum	storage	temperature	is	10	°C	(18	°F)	higher	than	the	maximum	operating	temperature.
The	minimum	storage	temperature	is	10	°C	(18	°F)	lower	than	the	minimum	operating	temperature.
Refer	to	the	Technical	Specifi	cation	for	details	of	the	operating	temperature	limits.
Unpacking
Check	all	packages	for	external	signs	of	damage.	Check	the	contents	against	the	packing	note.

Lifting Instructions
Where items are too heavy to be lifted manually, use suitably rated lifting equipment. Refer to the 
Technical	Specifi	cation	for	weights.	All	lifting	should	be	carried	out	in	accordance	with	local	and	national	
regulations.

Return of Damaged Goods
IMPORTANT	If	any	item	has	been	damaged	in	transit,	this	should	be	reported	to	the	carrier	and	to	the	
supplier immediately. Damage caused in transit is the responsibility of the carrier not the supplier.
DO	NOT	RETURN	a	damaged	instrument	to	the	sender	as	the	carrier	will	not	then	consider	a	claim.	Save	
the packing with the damaged article for inspection by the carrier.

Return of Goods for Repair
If you need to return goods for repair please contact our Customer Service Department for details of the 
correct returns procedure.
Any	item	returned	to	AMETEK	Land	should	be	adequately	packaged	to	prevent	damage	during	transit.
You must include a written report of the problem together with your own name and contact information, 
address, telephone number, email address etc.

Design and Manufacturing Standards
The	Quality	Management	System	of	Land	Instruments	International	is	approved	to	BS	EN	ISO	9001	for	
the design, manufacture and on-site servicing of combustion, environmental monitoring and non-contact 
temperature measuring instrumentation.

Registered	ISO	9001	Management	System	approvals	apply	in	the	USA.

UK	Calibration	Laboratory:	UKAS	0034.

USA	Calibration	Laboratory:	ANAB	Accredited	ISO/IEC	17025.

National	Accreditation	Board	for	Testing	and	Calibration	Laboratories	approvals apply in India.

Operation	of	radio	transmitters,	telephones	or	other	electrical/electronic	devices	in	close	proximity	
to the equipment while the enclosure doors of the instrument or its peripherals are open, may cause 
interference	and	possible	failure	where	the	radiated	emissions	exceed	the	EMC	directive.

The protection provided by this product may be invalidated if alterations or additions are made to the 
structural,	electrical,	mechanical,	pneumatic,	software	or	firmware	components	of	this	system.	Such	
changes may also invalidate the standard terms of warranty.

Copyright
This	manual	is	provided	as	an	aid	to	owners	of	AMETEK	Land’s	products	and	contains	information	
proprietary	to	AMETEK	Land.	This	manual	may	not,	in	whole	or	part,	be	copied,	or	reproduced	without	the	
expressed	written	consent	of	AMETEK	Land.
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1.1	 The need for temperature monitoring on a conveyor
Many materials that are transported on conveyors contain hot inclusions. These hot 
objects can damage belts or cause belt or material fires. Traditional temperature 
measurement methods are unable to detect small hot spots on a moving conveyor.
By detecting these developing hot spots and sending an alarm to the process operator, 
you can prevent costly shutdowns. Traditional methods, such as visual inspection 
and single point pyrometers, do not have the speed or the resolution to meet the 
application demands.

1.2	 The average value 9000 solution
The HotSpotIR 9000 high speed scanning system is used to detect emerging hot spots. 
The linescanner produces up to 100 high resolution temperature scan lines every 
second, while the hottest point measured is updated and output to the alarm processor 
every one hundredth of a second.
Further alarms based on continuous checks of the HotspotIR Linescanner’s status help 
to give reassurance that the system is working correctly.
The system covers a measuring range of 20 to 600 °C / 68 to 1112 °F with three 
instruments.
The HotSpotIR 9000 is easy to install: a quick release mounting bracket allows rapid 
fitting and maintenance. The mounting bracket is keyed so that the alignment is 
maintained when returning it to the mounting. A single, quick release cable connects 
the sensor to the alarm processor.
The LMG MkII 9000 Signal Processor provides a visual display of temperature and 
alarm status, and features high speed alarm outputs which can be used to send critical 
system status information to the control room.

HotSpotIR 9000 
SYSTEM OVERVIEW

1
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1
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2

Key
 1  LMG MkII 9000 Signal Processor
 2  Signal & Power Cable
 3  HotSpotIR Linescanner

1.3	 System Components

Fig. 1-1  HotSpotIR 9000 System Component Overview

The HotSpotIR 9000 system comprises the following:
•	 LMG MkII 9000 Signal Processor
	 Signal processor, display and alarm outputs
•	 Signal & Power Cable 

Available in 15 m (50 ft) and 50 m (165 ft) lengths.
•	 HotSpotIR Linescanner 

Compact and robust temperature measurement head available with three 
temperature measurement ranges available.

•	 Hotspot Terminal Box (Optional)
	 An intermediate power and signal marshalling unit that facilitates the use of long 

cables.
•	 Mounting Accessories 

A range of mountings is available which enables installation in ambient 
temperatures in ambient temperatures up to 125 °C / 260 °F.
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1.4	 System Configurations

1.4.1  Single HotSpotIR Linescanner with LMG MkII 9000 Processor
This provides the connections for a single linescanner and displays the temperatures 
from the instrument linescanner. Additional temperature and alarm functions may be 
configured within the Processor.

1.4.2  Single HotSpotIR 9000 with LMG MkII 9000 Processor and cable length 
>50 m / 165 ft
Allows distance between Hotspot and Hotspot LMG MkII Processor to be up to 
200 m / 656 ft.
Refer to the Hotspot Terminal Box with PSU User Guide (Publication Nº 811802) 
for installation and connection details.

Fig. 1-3  HotSpotIR 9000 System with Terminal Box for cable runs longer than 50 m / 165 ft

Fig. 1-2  HotSpotIR 9000 System with cable run less than 50 m / 164 ft
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1.5	 Summary Specifications
HotSpotIR 25 HotSpotIR 40 HotSpotIR 60

Measurement 
Range

20 to 250 °C
(68 to 482 °F)

50 to 400 °C
(122 to 752 °F)

100 to 600 °C
(212 to 1112 °F)

Uncertainty * 3 °C (5 °F) 4 °C (7 °F) 4 °C (7 °F)
Scan Angle 80 °
Scan Speed 10 to 100 Hz (user adjustable in 10 Hz increments)

Factory set to 50 Hz
Ambient 
Temperature

5 to 60 °C (41 to 140 °F)

Dimensions 206 x 209 x 100 mm (8.1 x 8.2 x 3.9 in)
Alignment Laser Class 2, maximum output 1.0  mW at 635  nm, IEC60825-

1:2001.
Laser indicates position and extents of the scan plane

Sealing IP65
Outputs Two alarm relays with user-selectable trip points

RS485 Serial Communications
Option: two analogue outputs selectable 0-20 mA or 4-20 mA

Emissivity Control Internally selectable between:
•  Internal preset switches 0.20 to 1.00 (in 0.01 increments)
•  External 4 to 20 mA input equivalent to 0.20 to 1.00

NOTE *

‘Uncertainty’ is referred to the display output of the HotSpotIR 9000 Processor
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INSTALLATION DETAILS
2

The installation procedure for the HotSpotIR 9000 can be summarised by the following 
steps:
•	 Choose a measurement location for the HotSpotIR Linescanner, referring to the 

target size table (Fig. 2-1 on Page 2-2).
•	 Install the HotSpotIR Linescanner in the chosen location, using the appropriate 

mounting accessory if applicable. See Section 2.1.
•	 Install the HotSpot LMG MkII 9000 Processor in a suitable location i.e. away 

from the potentially hostile measurement location, and somewhere with easy 
access to the front panel display and controls. See Section 2.2. The LMG MkII 
9000 should be mounted in a panel enclosure.

	 Note the length of cable between the Linescanner and Processor: either 15 m / 50 ft 
standard, or optional 50 m / 165 ft. 

	 The Processor requires a 24 Vdc power supply. A DIN Rail mounted mains input 
supply is provided with the processor. This power supply must be suitably 
protected within the panel enclosure used for the processor.

•	 If the HotSpotIR Linescanner is more than 50 m (165 ft) from the LMG MkII 
9000, install the HotSpotIR Terminal Box within 50 m (165 ft) of the HotSpotIR 
Linescanner.

	 Refer to the Hotspot Terminal Box with PSU User Guide (Publication Nº 
811802) for installation and connection details.

•	 Connect the Signal & Power Cable between the Linescanner and Processor. 
Refer to the wiring schedule. See Section 3.

•	 Configure the HotSpot LMG MkII 9000 Processor to work with your model of 
HotSpotIR Linescanner. Then, setup the parameters in your processor to give 
the required temperature measurement characteristics and alarm values for your 
application. See Section 4.
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Fig. 2-1  HotSpotIR Linescanner Target Distance and Scan Width

NOTE

The laser indicates the position and extents of the scan plane.

* Target distances are quoted as measured from the HotSpotIR Linescanner window.

X

Y

Scan plane

Thermometer

Product movement

X = Target distance	
Y = Target width
X =   Y   
       1.68
e.g. if Y = 168, X = 100 

Xmax = 3000 mm / 118 
in

Target Distance 
(mm)*

Target Width (mm) Target Distance (in)* Target Width (in)

500 840 20 34
1000 1680 40 67
1500 2520 60 100
2000 3360 80 134
2500 4200 100 168
3000 5040 118 198

2.1	 Installing the HotSpotIR Linescanner
Refer to Fig. 2-1. The HotSpotIR Linescanner is designed to be installed above a moving 
product, ideally at right angles to the Product movement. The thermometer scans 
across the product as it moves, providing a thermal profile of the product which is 
updated continuously.
To ensure that the HotSpotIR 9000 scans across the entire width of the product, refer 
to the target size table (Fig. 2-1) and choose an appropriate Target Distance for the 
required Target Width.
A range of installation and mountings accessories is available, which enable the 
HotSpotIR Linescanner to be installed in the majority of locations likely to be 
encountered in a typical application.
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2.1.1	Basic Mounting Plate - Part Nº 031.520
The Basic Mounting Plate is used in applications 
where a HotSpotIR Linescanner is to be 
installed in light industrial environments 
where the ambient temperatures is within the 
recommended operating range of the instrument 
and the atmosphere is relatively free from dust 
and airborne particles.

The basic base plate provides a quick release 
mounting arrangement for the scanner, making 
realignment a simple and easy operation.

	 Specifications
Maximum Ambient Temperature 60 °C / 140 °F
Weight 1.2 kg / 2.6 lb
Dimensions (L x W x D) 276 x 176 x 52.5 mm / 10.87 x 6.93 x 2.07 in
Mounting Holes Ø 8.5  mm / 0.34 in to accept M8 screws

Dimensions All dimensions in mm/in
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.0

7

22.5/0.89

15
2/

5.
98

276/10.87

240/9.45

Hole Ø8.5/0.34 to 
accept M8 screws
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93
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Dimensions All dimensions in mm/in

2.1.2  Water Cooled, Air Purged Base Plate - Part Nº 031.496
The Water Cooled, Air Purged Base Plate is used 
in applications where an HotSpotIR Linescanner 
is to be installed into environments where the 
ambient temperatures are in the range of 60 
to 100 °C / 140 to 212 °F. It is ideally suited to 
general industrial applications.
The air purge facility should be utilised where 
the operating environment is dusty and airborne 
particles could contaminate the scanner viewing 
window. The plate provides a quick release 
mounting arrangement for the scanner, making 
realignment a simple and easy operation.
If you are using an AMETEK Land Plate-Mounted Blower, connection details are given in 
Section 3.6.

	 Specifications
Maximum Ambient Temperature 100 °C / 212 °F
Cooling Water Requirements 1.5 to 2 litre per min / 0.4 to 0.53 US gal per min 

@ 30 °C / 86 °F
Maximum Water Pressure 5.88 Bar / 85 PSI
Cooling Water Connection ¼  in BSP for 9.5 mm / 3/8 in bore water hose
Air Purge Requirements	 300 litre per min / 12.36 cu ft per min
Air Purge Connection G3/8 suitable for 38 mm / 1.5 in inner diameter 

neoprene hose
Weight 2.2 kg / 4.8 lb
Dimensions (l x w x d) 375 x 176 x 100 mm / 14.76 x 6.93 x 3.94 in
Mounting Holes Ø 8.5 mm / 0.34 in to accept M8 screws

375/14.76 Max

240/9.45
100/3.94
MaxScanner Clamp

15
2/

5.
98

17
6/

6.
93

Hole Ø8.5/0.34 to accept 
M8 screws

Air purge inlet
G3/8 thread.
38/1.5 I/D

neoprene hose

Water inlet/outlet 1/4BSP.
9.5/3/8 ID reinforced PVC hose
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240/9.45

15
2/

5.
98

52
/2

.0
5

222/8.74

Stainless Steel

All dimensions in mm/in

Scanner mounting face

Hole Ø8.5/0.34 to accept M8 screws

2.1.3  Right Angle Mounting Plate - Part Nº 031.438
The right angle mounting plate is a simple design  
intended for basic HotSpotIR 9000 mounting.
It is designed for wall mounting and is pre-
drilled to accept either the Basic Mounting Plate 
(031.520) or the Water Cooled, Air Purged Base 
Plate (031.496).
All fixings are supplied with the plate.

Dimensions All dimensions in mm/in
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Fig. 2-2  Installing the HotSpot LMG MkII 9000 Processor in a panel
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2.2	 Installing the HotSpot LMG MkII 9000 Processor
Full installation details for the Processor are given in the LMG MkII Processor User Guide.
Refer to Fig. 2-2. The HotSpot LMG MkII 9000 Processor is designed to be installed in a panel.  
When choosing a location to mount the processor, note that the length of cable 
between the Linescanner and Processor is either 15 m / 50 ft (standard), or 50 m / 165 ft 
(optional).

Note

Mounting the processor in a panel is best achieved with two people, one on the 
viewing side and one at the rear of the mounting panel.

 
1)	 Unscrew the four retaining screws on the rear of the processors and slide out the 

two clamp bars.
2)	 From the viewing side, insert the processor in the mounting panel.
3)	 From the rear, re-insert the clamp bars into their channels and push them up to 

touch the mounting panel.
4)	 Insert and tighten the retaining screws until the mounting panel is firmly gripped 

between the processor front panel and the clamp bars.

CAUTION

Do not over-tighten the screws as this will deform the clamp bars.

Electrical connection details for the LMG MkII 9000 Processor are given in Section 3.
The Processor requires a 24 V dc power supply. A DIN Rail-mounted mains input power 
supply is provided with the Processor. If used, this power supply must be suitably 
protected within the panel enclosure.

2.3	 Mounting Plate and Blower connection details

Fig. 2-3  HotSpotIR Mounting Plate and Blower connection details
Refer to the Plate Mounted Blower User Guide (Publication Nº 770-073) for full 
Installation instructions.

MAX AMBIENT TEMP 100 °C

MAX AMBIENT TEMP 50 °C
Blower Assemblies
Consult AMETEK Land for 
a suitable blower to use 
in conjunction with 
anti-static hose.

Cable

Air Pipe
To prevent electro-static 
discharge, suitable air hose 
must be used. Contact 
AMETEK Land for options

Blower Mains Power
3 core 1 mm min to comply
with local regulations.
Customer supply and fit. Water Services

Flow rate 90-120 l/hr
Max Pressure 6 kg/cm2

Max Water Temp 30 °C

Water In/Out
1/4 in BSP Thread (Female)

Customer to fit suitable
pipe fittings

Air In
3/8 in BSP Thread (Female)
Customer to fit suitable
pipe fittings
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Fig. 3-1  LMG MkII 9000 Processor rear panel electrical connections

1

2
3

4

5

1 Alarm output
2 HotSpotIR 9000 Linescanner connector 

or IATS Connector
3 RS485 serial communications output
4 USB update port
5 Power input +24 V dc
6 Analogue Outputs
7 Laser Trigger 

CABLE CONNECTIONS
3

3 - 0

6

7
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3.1	 Hotspot LMG MkII 9000 Processor Electrical Connections
The electrical connections to and from the processor are all made via connectors on the 
rear panel of the processor. Fig. 3-1 shows the location of the connectors.
The HotSpotIR Linescanner connector must be inserted in Channel A.

3.2	 HotspotIR 9000 connected to one Hotspot LMG MkII 9000 Processor

Cable Part Nº Description
031.402 15 m (45 ft) 
812406 50 m (165 ft)

Fig. 3-2  Single HotspotIR Linescanner connected to one Hotspot LMG MkII 9000 Processor
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HotSpotIR 9000: Signal & Power Cable Wiring Schedule
HotSpotIR 
Linescanner 

Connector Solder 
Bucket Nº

Wire 
Colour

Function LMG MkII 9000  
Processor Connector

Thermometer Channel 
A

4 Yellow Temperature + 9
3 Green Temperature - 10
11 Turquoise Emissivity (E+) 3

Screen Screen SCR
1 Red Power Supply (V+) 11
6 Black Power Supply (V-) 12
9 Orange Emissivity (E-) 4
8 Purple Internal Ambient (IATS+) 5
7 Brown Internal Ambient (IATS-) 6
2 Blue Scan Valid+ 7
5 White Scan Valid+ 8
10 Pink Laser Switch 2
12 Grey Laser Switch 1

Fig. 3-3  HotSpotIR 9000 Signal & Power Cable wiring schedule

3.3  HotSpotIR 9000 Alarm Connections
The LMG MkII 9000 Signal Processor has four alarm outputs.
Each alarm output can be connected into your process control system.
The alarm output connection schedule is given in Fig. 3-4.
A typical use for the alarms is to set two alarm levels:
The first (lower) alarm can be used as a Warning, with the second (higher) alarm used 
to indicate a Critical condition.
The actual alarm levels for Warning and Critical will be determined by the material 
being monitored. You can set a suitable alarm value for the Linescanner internal 
ambient temperature e.g. 50 °C / 122 °F. The relays are closed in normal operation and 
open in a fault or alarm condition. All relays open if the power is lost to the LMG MkII 
9000 processor.
The Scan Valid alarm opens if the HotSpotIR Linescanner stops scanning e.g. if it loses 
power.
For instructions on setting alarms via the HotSpotIR 9000 Processor menu system, 
refer to Section 4.

Alarm Output Pin Nº Description
1 Relay 1 (Warning)
2 Relay 1 (Warning)
3 Relay 2 (Alarm)
4 Relay 2 (Alarm)
5 Internal Ambient
6 Internal Ambient
7 Scan Valid
8 Scan Valid

SCR
 

Fig. 3-4  LMG MkII 9000 Alarm output connection schedule
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3.4 Optional Outputs 
Refer to Fig. 3-1 for the location of the Maths Card connections.

3.4.1 Analogue Outputs
The Analogue Output connection schedule is given in Fig. 3-5. 
Outputs can be configured as 0 to 20 mA or 4 to 20 mA. Refer to 4.3.10. 

Pin Nº Function

Iout2 -

Iot2 +

Screen

Iout1 -

Iout1 +

Description

Current output return

Current output drive

Screen

Current output return

Current output drive

Maximum loop

resistance: 500Ω

Load

Minimum load

resistance: 500Ω

A
N

 O
U

T

1

2

3

4

5

6 Screen Screen

 
 

Fig. 3-5  External I/O Analog Output Connections

3.4.2 Relays
Relay outputs are not used 

R
EL

A
YS

Pin Nº Function

C

NO

NC

C

NO

NC

Description

Common

Normally Open

Normally Closed

Common

Normally Open

Normally Closed

Alarm 1

Alarm 2

1

2

3

4

5

6

 
 

Fig. 3-6  External I/O Alarm Relay Connections
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3.4.3 Analogue Inputs
The 4 to 20 mA Input is not used 

Pin Nº Function

Screen

AI -

AI +

Description

Current input drive

Current output return

Screen Input

resistance: 200 Ω

1
2

3

A
N

 I
N

Load

 
 

Fig. 3-7  External I/O Analog Input Connections

3.4.4 Digital Input Connection Schedule
The External I/O Digital Input connection schedule is given in Fig. 3-8.
The signal is inactive when the voltage is >3.0 V or open circuit.
The alignment laser is enabled whenever the digital input is active.
The signal is active when the voltage is <1.5 V or short circuit. 

Pin Nº Function

Screen

Din -

Din +

Description

Digital input negative

Digital input positive

Screen1
2

3

D
IG

 I
N

 
 

Fig. 3-8  External I/O Digital Input Connections

The input can be controlled via a remote switch/relay contact, as shown in Fig. 
3-9.

 

1
2

CMD

Remote switch /
Relay contactVin

+

-

 
Fig. 3-9  Input control via a remote switch/relay contact
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4.1	 HotSpotIR Display Screen
The display screen shows the key parameters measure by the HotSpotIR scanner. The 
graph shows the temperature profile and the scan zone used to calculate the average 
temperature. 

4.2	 Setting the Scan Speed
The HotSpotIR Linescanner is supplied with the scan frequency set to 50 Hz. 
However, you can set the scan frequency to suit your application (See Section 4.1.1). 
The scan frequency can be set in the range 10 to 100 Hz, in 10 Hz increments.

WARNING

Remove the scanner plug before removing the scanner end plate. 

This makes sure that the unit is electrically isolated

CONFIGURING 
 THE SYSTEM

4
Scanner ID

Temperature
profile

Averaging
zone

Scanner
status

Peak
temperature

Average 
temperature

Settings menu
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M6 cap-head screws

Scan direction arrow

End plate

End plate seal

Scan frequency switch

CAUTION

Observe precautions for handling electrostatic discharge sensitive devices.

Static-sensitive parts are incorporated in the scanner.

The following tools are required:
•	 5 mm hexagon key
•	 3 mm flat-blade screwdriver (plastic).
1) 	 Remove the scanner interface plug. This ensures that the scanner unit is 

electrically isolated.
2) 	 Refer to Fig. 4-1 (overleaf). When viewed from the top of the scanner, the 

end plate that you need to remove is the one nearest the scan direction arrow 
embossed into the scanner body.

3)	 Remove the four M6 cap-head screws and spring washers from the end plate. 
Open the scanner to access the internal circuitry.

4)	 Locate the scan frequency switch. Use a plastic bladed screwdriver to set the dial 
to the required mark (see to the scan frequency table). Take care to ensure that 
all other components are undisturbed.

5)	 Check that the end plate seal is intact and is correctly seated into the seal recess.
6)	 Position the end plate, refit and evenly tighten the four spring washers and M6 

cap-head screws.
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4.2.1  Choosing a Scan Rate setting with respect to Conveyor Speed
Conveyor 

speed (m/s)
0.5 1 2 3 5

Scan Rate 
(Hz)
40 13 25 50 75 100
50 10 20 40 60 100
60 8 17 33 50 83
70 7 14 29 43 71
80 6 13 25 38 63
90 6 11 22 33 56

100 5 10 20 30 50

Distance in millimetres between scan lines as a function of scan rate and conveyor speed.

As the HotSpotIR Linescanner scans across the moving conveyor, it follows a ‘scan line’ and 
detects the material temperature along this.
The scan line is repeated at regular intervals depending upon the Linescanner scan rate and 
the conveyor speed. The table above shows the distance between the scan lines.
Ideally, all of the material on the conveyor would be scanned for hot spots. However, the 
coverage is dependent upon scan rate and conveyor speed. The HotSpotIR 9000 has a target 
size of 12 mm diameter at target distances up to 1200 mm. The table below shows the typical 
percentage material coverage.
It is not recommended that the HotSpotIR Linescanner instrument is set to scan rates that 
provide material coverage greater than 100% (shown in red).

Fig. 4-1  Scan Speed Adjustment

Switch 
Position

Nominal scan Frequency (Hz)

1 10
2 20
3 30
4 40
5 50 (Factory default)
6 60
7 70
8 80
9 90
0 100
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4.2.2  Skew Angle
When a Linescanner is scanning across a moving product travelling along a line, 
setting the scan frequency too low may cause the scan line to be excessively tilted, or 
'skewed'.
When the product speed is high and the scan frequency is low, the skew is more 
apparent, and results in an inaccurate indication of product width.

Product movement

Scan line

Skew angle
θ

θ

θ

Example 1 - A greater skew angle is 
created when high product speeds are 
combined with low scan frequencies.

Note: During product width calculations, 
the apparent width is displayed greater 
than the actual width.

Example 2 - When high product 
speeds are combined with medium scan 
frequencies, the skew angle is reduced 
when compared to Example 1.

Conveyor 
speed (m/s)

0.5 1 2 3 5

Scan Rate 
(Hz)
40 96 48 24 16 10
50 120 60 30 20 12
60 144 72 36 24 14
70 168 84 42 28 17
80 192 96 48 32 19
90 216 108 54 36 22

100 240 120 60 40 24
Percentage coverage of material on the conveyor 
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4.3	 Configuring the Hotspot LMG MkII Processor
Full details of the LMG MkII Processor are given in its own User Guide. The sections 
below relate to the use of the Processor in a HotSpotIR 9000 System.
The HotSpotIR 9000 thermometer continuously scans a product within its field of 
view and outputs the peak temperature within each scan as a 4 to 20 mA signal to the 
Processor. This temperature is displayed on the processor screen.
Two alarms per channel may be configured to provide a warning of temperatures above 
user-defined thresholds. Refer to the LMG MkII 9000 User Guide.
During each scan the highest temperature across the full scan width is recorded. This 
is the ‘Scan Peak’ temperature, and the highest value is always held for a few seconds 
to allow the display to show the hot values, even on fast moving processes. This peak 
value is compared against the two user adjustable alarm levels, see Section 4.2.5 for 
details on these settings.
Alongside the peak measurement, the average value of the scan is recorded in 16 
segments and can be used to show the average temperature within a ‘zone of interest’.  
See Section 4.2.9 for further details on configuring the zone of interest.
When the HotSpotIR 9000 Processor is first connected to a HotSpotIR 9000 
Thermometer and a suitable power supply, the processor displays the temperature 
reading.
There are several parameters that you need to set up in the HotSpot LMG MkII 
Processor in order to configure your measurement system to meet your requirements:
•	 Select the correct Thermometer Type
•	 Set the Emissivity value of the product being measured
•	 Set the required Alarm levels

  
















 −−

speedscan 

speedproduct 
TAN  

frequencyscan    2

speedproduct 
TAN 11

dπ
θ

The scan skew angle is given by:

e.g. At a scan frequency of 50Hz, a target distance (D) of 2m and product speed of 10m/s:
	
	 θ = 0.91°

Apparent (measured) product width = actual product width (ignoring edge correction errors)
						               Cos θ

Product movement

Scan line

Skew angle
θ

θ

θ
Example 3 - When high product speeds 
are combined with high scan frequencies, 
the skew angle is negligible when 
compared to Example 1.
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Fig. 4-2  Access Code Display

4.3.2  Getting Started (accessing the menu system)
1)	 To access the configuration menus, and set up your system to your particular 

requirements, press the Settings option on the Processor front panel.

	
The processor requires an Access Code 
to be entered before it allows you into 
the configuration menus.

2)	 The default access code is 417. This 
can be changed by the user.

3)	 Press . 
	

Select Channel A Thermometer. See Fig. 4-3

The Channel A Thermometer Type screen 
will be displayed. See Fig. 4-4.

4.3.1 Using the Menu System
The Menu System works in the following way:
•	 Pressing  confirms a selection, but also closes the Menu screen. 

•	 Pressing  closes the Menu screen without saving any changes.

•	 Pressing  scrolls through further options (where available) in the Menu screen.

Fig. 4-4  Thermometer Type Menu

Fig. 4-3  Thermometer Main Menu
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4.3.5  Peak Alarm Configuration
This menu selects the two levels at which an 
output can be triggered from the scan peak 
reading.
Use the ‘+’ and ‘-‘ buttons to adjust the 
levels for the Warning and Alarm values.  
The Alarm level will trigger an output when 
the scan peak temperature exceeds a given 
value.  
The Warning level will also generate an 
alternative output at a level lower than the 
alarm output. This could be used to react to 
a rise in temperature before the alarm level 
is reached.

Fig. 4-7  Peak Alarm Configuration

4.3.4  Setting the Emissivity value
In order measurement temperature correctly using an infrared thermometer, you need 
to know the Emissivity value of the product being measured. Emissivity is a measure 
of the efficiency in which a surface emits thermal energy. It is defined as the fraction 
of energy being emitted relative to that emitted by a thermally black surface (a black 
body).
For a typical HotSpotIR 9000 conveyor monitoring system, such as a coke conveyor, the 
Emissivity value of the product is 1.00.
Emissivity values for a wide range of materials are given in the Thermometer User 
Guide. For more assistance on finding the Emissivity value of your product, contact 
AMETEK Land.
To set the Emissivity value: 
1)	 From the Channel A Configuration 

Menu, use the UP and/or DOWN keys 
to select the Emissivity option.

	 The current Emissivity value is 
displayed

	 Press the  key.
	 The correct Emissivity value is now set

Fig. 4-6  Channel A Emissivity Setting

4.3.3  Selecting the correct Thermometer Type
On the Thermometer Type screen, press  
	 A list of thermometers available for 

selection is displayed See Fig. 4-5.
2)	 Use the UP and/or DOWN keys to 

select your required HotSpotIR 9000 
thermometer from the list (make sure 
the temperature range matches that of 
your thermometer)

	 Press 
	 The correct thermometer is now 

selected.
Fig. 4-5  Thermometer Type List
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4.3.6  Ambient Alarm Configuration
This setting allows an output to be activated 
if the scan head temperature exceeds a 
given level. 
Use the ‘-‘ and ‘+’ buttons to adjust the level 
at which this output is generated
The operating temperature of the scanner 
head should not exceed the specification.  
See the HotSpotIR Linescanner User Guide 
for more details.

4.3.7  Output Configuration
The Alarm Hold value selects the minimum time 
an output is held active for after it has been 
triggered.  This can be used to make sure an 
alarm is active for a certain length of time even if 
the hot spot was only triggered on a single scan. 
The Laser toggle enabled the laser from the Scan 
Head which can be used for alignment of the scan 
head.  When enabled, the laser will remain active 
for 2 minutes before returning to normal operating 
mode.  When the laser is active the scan speed 
will be reduced to 1 Hz

Fig. 4-8  Peak Alarm Configuration

Fig. 4-9  Output Configuration

4.3.8  Label
Use this to assign a useful tag to the channel.
This label will be displayed on the screen next to 
the current readings.
This can be helpful when several LMG MkII 9000 
units are in operation in the same control room.

Fig. 4-10  Label Configuration

4.3.9  Zone Average Configuration
This menu allows adjustment of the area of the 
scan over which the average temperature is 
calculated.  
Note: This doesn’t adjust the Scan Peak reading, 
the peak is always taken from the full scan width.
Use the Start and End adjusters to alter the 
position of the highlighted zone in the profile to 
include the required area.

Fig. 4-11  Output Configuration
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4.4	 System Review
You have now set up the components of your HotSpotIR 9000 system correctly and 
configured to your requirements.
You should review your settings periodically to check that your alarms and time function 
processing values are set to appropriate levels for your application. 
You should aim to receive no false alarms, but more importantly, the settings must not 
be such that you could disregard any potentially dangerous temperature readings.

4.3.10 Extended Output
If the analogue output has been chosen, the 
outputs can be configured for 0-20 or 4-20 mA.
Output 1 is always peak temperature, with range 
matching the range of the HotSpotIR scanner. 
Output 2 can be configured for the scanner ambient 
temperature or the zone average value, as defined 
in Section 4.3.9.

Fig. 4-12 Extended Output Configuration
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SERIAL 
COMMUNICATIONS

5
5.Serial Communications

The HotSpotIR RS485 serial port allows an external computer to exchange data with 
the HotSpotIR 9000 processor.
The port must be set up to match the communication parameters of the sending device. 
The following parameters are setable (See Fig. 5-1).
Access to the Serial settings screen is via the main menu (See Fig. 3-3).

Unit address: 0 to 15
Baud rate: 300, 600, 1200, 2400, 4800, 9600, 57600 and 115200
Data bits:	 8 or 7 bits
Parity: None, Odd or even
Stop bits:	 1 or 2

Table 5-1  Serial Communications specification

Fig. 5-1  Serial Port Settings screen
The available commands are given in Section 5.1.
The detailed format of the commands is given in Section 5.2.
Specific timing requirements are given Section 5.3.
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5.1	 Serial Port Commands
This section lists only those parameters and ranges accepted that can be modified by 
the user using the serial command.

Note

All serial data is transmitted as standard ASCII characters.

Key to Parameters

Mnemonic This is the 3-character code used by the LMG MkII to recognise 
parameters

Min This is the minimum parameter value that the LMG MkII will 
accept in ASCII characters

Max This is the maximum parameter value that the LMG MkII will 
accept in ASCII characters

Increment This is the valid increment of each parameter value recognised 
by the LMG MkII

Default This is the default value of each parameter before adjustments 
are made

Units This gives (where appropriate) the units which will be used by 
the LMG MkII for that parameter

Note

No floating point numbers are allowed to be transmitted via the serial interface, 
so parameters which are displayed as such will be scaled to produce a 4-byte 
ASCII value of the parameter

Example: Emissivity max = 1.000, so the value transmitted via the serial 
interface is 1000

Any value outside the permitted range, or formatted incorrectly, will be returned 
as * by the LMG MkII, indicating that the data is invalid.

5.1.1  Standard Serial Communications Card Parameters

Name Menu title text
Range

Increment Default Comments
Min Max

IRT Thermometer type Read only
EMS Emissivity 200 1000 1 1000 e.g. 

0.200 = 200
TMP Temperature 

reading
Read only Value in degrees 

1051=1051C* 
315=315F* 
*limits/units 
determined by 
irt_type
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Name Menu title text
Range

Increment Default Comments
Min Max

APW Read peak 
warning alarm 
status.

Read 
only

0 = not set 1 = set

APC Read peak critical 
alarm status

Read 
only

0 = not set 1 = set

AIA Read ambient 
alarm status

Read 
only

0 = not set 1 = set

ASF Read Scanner Fail 
status

Read 
only

0 = not set 1 = set (no signal 
from scanner or scanner speed too 
low)

TZO Read ‘zone of 
interest’ average 
temperature

Read 
only

Value in degrees 1051=1051C*
315=315F*
*limits/units determined by irt_
type

SPD Read scanner 
speed.

Read 
only

Value in Hz.

Fig. 5-2  RS485 mode READ protocol 

5.2	 RS485 Serial communication data format

5.2.1  RS485 read data mode

Computer/Terminal

STX (0x02)
Address (0x??)

R

x
x
x

Landmark Graphic

x
x
x
UNITS

Parameter value
being modified

(ASCII)

x
New parameter
value
(ASCII)

Channel letter (ASCII)

If the * character is received at any time, the entry is invalid and is not implemented

ETX (0x03)
STX (0x02)

Address (0x??)
Channel letter (ASCII)

ETX (0x03)
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	 Fig. 5-3  RS485 mode WRITE protocol	 010009

Computer/Terminal

STX (0x02)
Address (0x??)

S (ASCII)

x
x
x

Landmark Graphic

Parameter value
being modified

(ASCII)

Channel letter

If the * character is received at any time, the entry is invalid and is not implemented

x
x
x

ETX (0x03)

x
New parameter

value
(ASCII)

Space

5.2.3  RS485 examples
The RS485 communications is designed primarily for use by a computer running a 
customised communications package.

To read the temperature
Type at the terminal	 	 [STX][addr]RATMP[ETX]
breakdown	 	 	 STX	 Binary 0x02, start of text framing character
					     addr	 Binary address of processor to be interrogated
					     R	 Read mode
	 	 	 	 	 A	 Channel A
	 	 	 	 	 TMP	 Command to report the temperature
	 	 	 	 	 ETX	 Binary 0x03, end of text framing character

reply	 	 	 	 [STX][addr]A1000C[ETX]
breakdown	 	 	 STX	 Binary 0x02, start of text framing character
					     addr	 Binary address of replying processor
	 	 	 	 	 A	 Channel ident of replying processor
					     1000C	 Temperature and units
	 	 	 	 	 ETX	 Binary 0x03, end of text framing character

5.2.2  RS485 set data mode
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5.3	 System Communications Timing Data

5.3.1  Parameter update rate
All parameters available to the user are updated on a <100 ms cycle.

NOTE

Heavy use of the serial port may interfere with the update and may stop 
parameters being refreshed.

5.3.2  Command response time
This is the time taken between the end of the last character of a command and the 
beginning of the first character of the serial cards reply. It is the time taken by the 
serial card to process a command. This time is independent of the selected baud rate.
Some variability is present due to the following:
1)	 the processing required by a particular command
2)	 the time taken by processor housekeeping
All commands are serviced within 30 ms.

5.3.3  Command reply time
This is the time taken by the serial cards reply. It is directly related to the selected 
baud rate and the number of characters in the reply.

5.3.4  Inter-command timing
This is the time between the end of the last character of a command received by the 
serial card, and the end of the last character of its response i.e. the period when the 
serial card is unable to take a command because it is still processing a previous one.
This is the command response time + command reply time.
For RS485, assuming a reply at 20 characters maximum;
	 Baud Rate		  Inter Command Time
  115200			   7.3 ms (measured on oscilloscope)
  54600				   8.5 ms
	 9600				    54 ms
	 4800				    78 ms
	 2400				    126 ms
	 1200				    222 ms
	 600				    413 ms
	 300				    797 ms

5.3.5  Cable lengths
The maximum cable lengths are, to a great extent, dependent on baud rate and cable 
type. Generally a lower baud rate will give reliable communications over a longer length 
of a given cable type.
RS485	 9600 baud, 1000 m when using the cable recommended below, with correct 

cable terminations.
Recommended 1000 m cable for RS485:
•	 	2 pairs individually screened;
	 	~50 ohms characteristic impedance, <= 55 ohm/km;
		 <100 pf/m core to core
		 <200 pf/m core to screen
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