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Who

About this Manual

This manual provides the information you need to install, operate, and
maintain the ORETRONIC Il Tramp Metal Detector (TMD). This revision
documents version 1.06 of TMD software.

Read this manual before working with the system. For personal and system
safety, and for the best product performance, make sure you thoroughly
understand the manual before installing, operating, or maintaining this
machine.

Should Use this Manual?

The ORETRONIC Il Tramp Metal Detector Operating and Service Manual
is a learning resource and reference for anyone concerned with installing,
operating, or maintaining the detector in a belt conveyor system.

What's New

Auto Zero and F5 inhibited after alarming on tramp or if in calibrate mode.

Organization of the Manual

This manual is organized into five chapters and four appendixes.

Chapter 1: Introduction to the ORETRONIC IIl Tramp Metal Detector gives
you an overview of the device’s capabilities, describes its functions, and
lists its technical specifications.

Chapter 2: Installing the TMD provides information about installing the
detector including procedures for mounting, wiring, and configuring the
ORETRONIC Il TMD system.

Chapter 3: TMD Operations provides information about setting up, cali-
brating, and operating the detector. It includes a thorough description of
the operator interface to the ORETRONIC |1l TMD.

Chapter 4: Maintaining and Troubleshooting the TMD provides information
about maintenance and troubleshooting. It includes procedures for
determining and correcting operational problems.

Chapter 5: Service, Repair, and Replacement Parts tells you how to contact
Thermo Electron service departments for assistance and how to order parts
for your ORETRONIC |1l TMD.

REC 4105 ix
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Appendix A: TMD Modbus Interface explains the implementation of
Modbus protocol on the interface between the TMD and an intelligent host.

Appendix B: Remote Front Panel describes the remote front panel option
for the TMD.

Appendix C: Electronically Simulated Tramp contains the installation and
operating instructions for the EST system.

Appendix D: Engineering Drawings contains the installation and
assembly drawings required for the ORETRONIC Il TMD system.

Documentation Conventions

The following conventions are used in this manual to help easily identify
certain types of information:

o Italic type is used for references to other sections of the
manual. Italic is also used to introduce new terms and for
emphasis.

e The names of setup and calibration displays and variables are
shown in FULL CAPITALS.

e The names of keys on the TMD are shown in BOLD
CAPITALS.

Safety Messages

Instructions in this manual may require special precautions to ensure the
safety of the personnel performing the operations.

Potential safety issues are indicated by this symbol:

Please read the safety information before performing any operation
preceded by this symbol.

There are two levels of safety messages: warnings and cautions. The
distinction between the two is as follows:

A WARNING

Failure to observe could result in death
or serious injury.

A CAUTION

Failure to observe may cause minor
injury or damage the equipment

X REC 4105
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Occupational Safety and Health Act (OSHA)

The Occupational Safety and Health Act clearly places the burden of com-

pliance on the user of the equipment and the act is generalized to the extent

that determination of compliance is a judgment decision on the part of the

local inspection. Hence, Thermo Electron will not be responsible for meet-

ing the full requirements of OSHA in respect to the equipment supplied or
for any penalty assessed for failure to meet the requirements, in respect to
the equipment supplied, of the Occupational Safety and Health Act, as

interpreted by an authorized inspector. Thermo Electron will use their best
efforts to remedy such violation at a reasonable cost to the buyer.

General Precaution

Do not install, operate, or perform any maintenance procedures until you

have read the safety precautions presented below.

REC 4105

A WARNING

Failure to follow safe installation and servicing
procedures could result in death or serious injury.

= Make sure only qualified personnel perform
installation and maintenance procedures in
accordance with the instructions in this manual.

= Allow only qualified electricians to open and work
in the electronics cabinest, power supply cabinest,
control cabinets, or switch boxes.

= Covers over the electronics and rotatingpartsmust
always remain in place during normalooperation
Remove only for maintenance, with the machine’s
power OFF. Replace all covers before resuming
operation.

» During maintenance, a safety tag (not supplied by
the factory) is to be displayed in the ON/OFF
switch areas instructing others not to operate the
unit (ANSI:B157.1).

A WARNING

High voltage that may be present on leads could
cause electrical shock.

= All switches must be OFF when checking input AC
electrical connections, removing or inserting
printed circuit boards, or attaching voltmeters to
the system.

= Use extreme caution when testing in, on, or around
the electronics cabinet, PC boards, or modules.
There are voltages in excess of 115 V or 230 V in
these areas.

A WARNING

Xi
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Use only the procedures and new parts
specifically referenced in this manual to ensure
specification performance and certification
compliance. Unauthorized procedures or parts
can render the instrument dangerous to life,
limb, or property.

A CAUTION
Keep hands and clothing away from all moving or
rotating parts.

A CAUTION
Do not place or store objects of any kind on the
machine.

A CAUTION

This machine should not be operated at more
than the production rate stated on your
Equipment Specification sheet or used in
applications other than those stated in the
original order.

Thermo Electron Warranty

Xii

The seller agrees, represents, and warrants that the equipment delivered
hereunder shall be free from defects in material and workmanship. Such
warranty shall not apply to accessories, parts, or material purchased by the
seller unless they are manufactured pursuant to seller's design, but shall
apply to the workmanship incorporated in the installation of such items in
the complete equipment. To the extent purchased parts or accessories are
covered by the manufacturer's warranty, seller shall extend such warranty
to buyer.

Seller's obligation under said warranty is conditioned upon the return of the
defective equipment, transportation charges prepaid, to the seller's factory
in Minneapolis, Minnesota, and the submission of reasonable proof to seller
prior to return of the equipment that the defect is due to a matter embraced
within seller's warranty hereunder. Any such defect in material and
workmanship shall be presented to seller as soon as such alleged errors or
defects are discovered by purchaser and seller is given opportunity to
investigate and correct alleged errors or defects and in all cases, buyer
must have notified seller thereof within one (1) year after delivery, or one
(1) year after installation if the installation was accomplished by the seller.
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Said warranty shall not apply if the equipment shall not have been operated
and maintained in accordance with seller's written instructions applicable to
such equipment, or if such equipment shall have been repaired or altered or
modified without seller's approval; provided, however, that the foregoing
limitation of warranty insofar as it relates to repairs, alterations, or
modifications, shall not be applicable to routine preventive and corrective
maintenance which normally occur in the operation of the equipment.

“EXCEPT FOR THOSE WARRANTIES SPECIFICALLY CONTAINED
HEREIN, SELLER DISCLAIMS ANY AND ALL WARRANTIES WITH
RESPECT TO THE EQUIPMENT DELIVERED HEREUNDER, INCLUDING
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR USE. THE SOLE LIABILITY OF SELLER ARISING OUT OF THE
WARRANTY CONTAINED HEREIN SHALL BE EXCLUSIVELY LIMITED
TO BREACH OF THOSE WARRANTIES. THE SOLE AND EXCLUSIVE
REMEDY FOR BREACH OF THE WARRANTIES SET OUT ABOVE
SHALL BE LIMITED TO THE REPAIR OR REPLACEMENT OF ANY
DEFECTIVE ACCESSORY, PART OR MATERIAL WITH A SIMILAR
ITEM FREE FROM DEFECT, AND THE CORRECTION OF ANY DEFECT
IN WORKMANSHIP. IN NO EVENT SHALL SELLER BE LIABLE FOR
ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES.”

Purchaser agrees to underwrite the cost of any labor required for
replacement; including time, travel, and living expenses of Thermo Goring
Kerr Field Service Engineer at closest factory base.

THERMO ELECTRON
501 90" AVE. NW
MINNEAPOLIS, MN 55433
PHONE: (763) 783-2500
FAX: (763) 783-2525
Disclaimer

Though the information provided herein is believed to be accurate, be
advised that the information contained herein is not a guarantee for satis-
factory results. Specifically, this information is neither a warranty nor
guarantee, expressed or implied, regarding performance, merchantability,
fitness, or any other matter with respect to the products, and recommenda-
tion for use of the product/process information in conflict with any patent.
Please note that Thermo Electron reserves the right to change and/or
improve the product design and specifications without notice.
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Chapter 1
Introduction to the ORETRONIC
Il Tramp Metal Detector

This chapter introduces the ORETRONIC 11l Tramp Metal Detector (TMD).
It gives an overview of the device’s capabilities, describes its basic
functionality, and lists its technical specifications.

1.1 Overview

The ORETRONIC 11l Tramp Metal Detector (TMD) detects the presence of
tramp metal in bulk material being transported on a conveyor belt.
Detected tramp metal can then be removed from the process stream man-
ually or automatically by mechanical means. Removing the tramp metal
protects crushers, material handlers, and process equipment from the dam-
age it may cause.

This highly reliable system detects all types of tramp metal that could be
found in bulk material on belt conveyors even when it is buried in wet, con-
ductive materials. Tramp metal could include such things as bucket teeth,
manganese steel mantles, bore crowns, bar scrap, chains, and tools. The
bulk material (or burden) can be product such as iron pellets, minerals,
aggregates, coal, or coke.

The ORETRONIC Il TMD can be installed on conveyors with speeds up to
1,200 ft/min (6.1 m/s). In addition, because it is insensitive to materials
with high magnetic permeability and electrical conductivity, this detector
can be used in applications where conventional metal detectors produce an
unacceptable false alarm rate.

The ORETRONIC 11l TMD has a microprocessor-based control unit that
automates system setup and calibration. The operator interface provides
easy-to-read indicators, a touch panel keypad designed to simplify setting
up, and maintaining the system.

1.2 Theory of Operation

The TMD operates by generating a pulsed magnetic field (the primary
magnetic field) that is radiated from its transmitter coil. This field gener-
ates an output signal in the receiver coil (see Figure 1-1)

When the pulse is turned off, eddy currents induced in tramp metal produce
a secondary magnetic field. This new field also generates an output signal
in the receiver coil. The detector measures the effect of this secondary
magnetic field only during the time the primary field is inoperative.
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Figure 1-1: Magnetic Fields
Generated by the TMD
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The material on the conveyor belt also produces a secondary magnetic field.
The two magnetic fields can be distinguished from each other by observing
their decay times. The better the conductivity characteristics of the
material, the longer the decay time. As the magnetic field decays, the
output signal strength decreases (see Figure 1-2).

Figure 1-2: How Conductivity
Affects Decay Time

Poor Condition Material

Good Condition Material

Signal Strength

Time
A00206
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Coal, aggregate, and mineral ores have conductivity characteristics con-
siderably poorer than tramp metal, which means their magnetic field decays
more quickly (see Figure 1-3).

Figure 1-3: Ore/Tramp Metal
Decay Time Comparison

SIGNAL STRENGTH

TIME

AD00T

The ORETRONIC 111 TMD is designed to take advantage of the difference in
decay time by activating its measurement window (the point at which it
reads the output signal) only after the magnetic field from the material on
the conveyor has decayed and before the tramp's decay has ended (see
Figure 1-4. Using this measurement window timing helps prevent both
false trips and passed tramp metal.

Figure 1-4: Measurement
Window Timing
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The ORETRONIC 111 TMD allows you to adjust both the sensitivity of the
device to output signals and the location of the measurement window in the
decay time. Signal strength is adjusted by a sensitivity factor; the
measurement-timing window is adjusted based on a material type code
factor. (See Figure 1-5.)
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Figure 1-5: Signal Sensitivity/Measurement Timing Adjustments
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Because you can adjust signal sensitivity and measurement timing, you can
set up the ORETRONIC 11l TMD for optimal performance in your particular
application and location. You can maximize the signal-to-noise ratio so
your detector will reliably detect tramp without producing costly false
trips.

System Components

There are two models of the ORETRONIC Il TMD: dual coil and under belt
single coil. The “standard” dual coil TMD has a transmitter coil mounted
above the belt and a receiver coil mounted under the belt. The under belt
single coil TMD is physically different but functionally similar to a stan-
dard model. On an under belt single coil TMD, the transmitter and receiver
coils are together in a coil assembly mounted under the belt.

This section describes the major components of a TMD system.

Figure 1-6 shows the components and system options for a dual coil TMD.
Figure 1-7 shows the components and system options for an under belt sin-
gle coil TMD.
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Figure 1-6: TMD System
Components: Dual Coil
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Figure 1-7: TMD System Components: Under Belt Single Coil
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1.3.1 Support Structure and Coils

The coils (or coil) are mounted on a rugged support structure made of non-
conducting fiberglass material. On a dual coil TMD, the transmitter coil is
swing-mounted above the belt to protect the coil and support from being
damaged by oversized material. The receiver coil is mounted under the
belt.

On an under belt single coil TMD, the transmitter and receiver coils are
together in a coil assembly mounted under the belt. The coil support struc-
ture does not extend above belt height (see Figure 1-7).

Coils are made of impact-resistant polyvinyl chloride (PVC) and are
designed to withstand stresses up to 10 times gravity.

The transmitter coil transmits the pulsed electrical energy to the conveyor
burden. The receiver coil receives the electrical energy signal from the
conveyor burden. Within this signal is the eddy current when tramp metal
is present.
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1.3.2 Control Unit

The ORETRONIC Il control unit is a microprocessor-based instrument that
provides excitation for the transmitter coil, accepts receiver coil signals,
and annunciates the presence of tramp metal. The digital circuitry is
housed in a NEMA 4X enclosure.

The front panel of the control unit provides the operator interface to the
TMD system. It uses lighted displays and touch panel keys, simplifying
calibration and operations.

Figure 1-8 shows the ORETRONIC IIl control unit enclosure.

Figure 1-8: ORETRONIC IIl Control Unit

1.4

P01030

EY .-'.4‘.:.;.115&-@
AN AL 19 T

Features and Options

The ORETRONIC Il TMD includes a number of standard features and
available options that enhance its performance in a conveyor system.

1.4.1 Simplified Operator Interface

The operator interface to the TMD is a front panel on the control unit. The
front panel is composed of a touch panel keypad, LED indicators, an eight-
character alphanumeric display, and a three-digit counter LED.

The touch panel makes it easy to enter and change values and to scroll the
displays. The displays indicate tramp count and coast count during normal
operations and are used during setup and calibration.

LEDs visible from outside the enclosure indicate NORMAL, BYPASS, and
ALARM conditions and a bar graph displays signal strength.
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Optional high visibility indicators may be used to indicate NORMAL,
BYPASS, and ALARM. This option is a light bar with bright incandescent
lights that can be wired directly into the control electronics.

1.4.2 Remote Front Panel

A remote front panel display option using RS-485 serial communications
can be added to the main TMD control unit. Remote display includes a sep-
arate power supply and has a distance limitation of 4,000 ft (1,219 m).
Refer to Appendix B for more information about the remote front panel
option.

1.4.3 Synchronization of Transmitter Pulses

When two or more detectors are within 30 feet of each other, the SYNC
input feature allows for the synchronization of transmitter pulses. This
prevents the detectors from mistaking a transmitter pulse from another
detector for a metal signal.

To set up synchronization, one TMD is the “master” and the other are
“slaves.” The master does not have SYNC input turned on; only the slaves
have it on. SYNC OUT transmit on the master is connected to SYNC IN
receive on the slaves. The master only transmits; it does not receive. The
slaves only receive; they do not transmit.

1.4.4 Speed Sensor

An optional belt speed sensor can be added for optimal performance with
variable speed belts. Speed input provides for accurate belt coast determi-
nation and other speed-dependent operations. The speed sensor output must
not exceed 2 KHz.

1.4.5 Clip Detector

An optional belt clip detector is used with conveyor belts having metallic
splices or repair clips. The detector momentarily reduces the sensitivity of
the TMD while metal fasteners traverse the detection zone. Larger tramp
metal will still be detected. Two clip detectors can be used on variable
speed belts.

1.4.6 High Pile Detector

The optional high pile detector is designed to help protect the transmitter
coil from damage caused by oversized material on the belt. If the
transmitter coil swings away from the support structure because of impact,
the display will show hi pile. If the transmitter coil does not swing back
into position in four seconds, the alarm relays of the control are activated.

The high pile detector is available on a dual coil TMD only. The under belt
single coil model does not have this feature because the transmitter coil is
under the belt.

1.4.7 Timed Delay Marker

If an optional liquid spray or flag drop marker is used to visually identify
the location of tramp metal on the conveyor, you can specify a timed delay
that indicates to the TMD how long it takes for the detected tramp to move
from the coils to the marking device. This helps ensure that the correct
area of the burden is marked.

System Requirements

System requirements for incorporating a dual coil ORETRONIC Il TMD
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into a conveyor system can be found on the following Engineering Draw-
ings in Appendix C of this manual:

e Final Assembly, Standard System
(D07328C-A001)

e Installation Placement, Standard System
(D07328C-A002)

System requirements for incorporating an under belt single coil ORET-
RONIC Il TMD into a conveyor system can be found on the following
Engineering Drawings in Appendix D of this manual:

e Under Belt Single Coil Final Assembly
(D07328C-A101)

e Under Belt Single Coil Installation Placement
(D07328C-A102)

1.6 Technical Specifications
This section lists the technical specifications for the ORETRONIC 111

Tramp Metal Detector. Specifications apply to both dual coil and under
belt single coil models unless otherwise noted.

Belt Speed

5-1,200 ft/min (1-366 m/min)

Construction (Coils and Support Assembly)

FRP reinforced support assembly Coils sealed in PVC
Size - Dual Coil Model (typical for 42-in belt width)

Support Frame:

54 in. x 39.75in. x 24 in. (HX W X D)
(1,371.6 mm x 1009.6 mm x 609.6 mm)
Transmitter Coil, Flat:

43 in. x9in. x0.75in. (L x W x D)
(1,092.2 mm x 228.6 mm x 19.0 mm)
Receiver Coil, Flat:

43 in. x 15.5in. x 0.75in. (L x W x D)
(1,092.2 mm x 393.7 mm x 19.0 mm)

Size -Under Belt Single Coil Model (typical for 42-in belt width)

Support Frame:

18.1in. x 39.75in. x 24 in. (H x W x D)
(459.7 mm x 1,009.6 mm x 609.6 mm)
Coil

44 in. x 18.5in. x 0.75in. (L x W x D)
(1,117.6 mm x 469.9 mm x 19.0 mm)

Weight (typical for 42-in belt width)

Coils and support assembly, dual coil model, approximately 135
Ib (61 kg)

Coils and support assembly, under belt single coil, approximately
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80 Ib (36 kg)

Enclosure (Control Unit)

Type:

NEMA 4X, non-metallic

Size:

15.25in. x 13.25in. x 7.39 in. (H x W x D)
(381 mm x 336 mm x 188 mm)

Weight:

22 1b (10 kg)

Maximum Distance from Coils:

10 ft (3 m)
50 ft (15 m) with optional junction box

Environnemental Conditions

Location:

Indoor/outdoor

Storage Temperature:

-67 to 158 F (-55 to 70 C) ambient
Operating Temperature:

-40 to 122 F (-40 to 50 C)
Humidity:

10 to 95% relative humidity, non-condensing
Altitude:

6,561 ft (2000 m)

Pollution Degree:

Pollution Degree 2

Power Requirements

Nominal Line Voltage:
115/230 VAC, selectable
Operating Range:
+10, -15%

Nominal Frequency:
50/60 Hz

Operating Range:
48/62 Hz

Fusing:

L1 side of line

Yo X 1%

115 VAC (F1) - 3/8 A, 250 VAC, SB, “Type T”
230 VAC (F1) - 3/16 A, 250 VAC, SB, “Type T”
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Maximum Non-Destructive Input Voltage:
150/275 VAC for one minute
Overvoltage Category:

Transient overvoltage according to installation category
(Overvoltage Category I1)

Power Switch:
On circuit board

Displays/Keypad

Display:

Three seven-segment LEDs for counts

One eight-character alphanumeric LED display
Remote Display:

Option allows a second display and keypad to be remotely
mounted

Bar Graph:
20 LED bars

Status LEDs:
Red for ALARM, green for NORMAL, yellow for BYPASS

Calibrate LED:
Indicates the detector is in calibrate mode

Keypad:

Mounted on the enclosure door
Cutouts for viewing display, status LEDs, and bar graph

Inputs

All isolated inputs have same commons connected to isolated supply
voltage common with the exception of the receiver coil.
Clip Detector:
Isolated, supply voltage provided
Configured for two clip detectors on same input
24 V open circuit, 7 mA short circuit, and 3 mA threshold
Reset Disable:
Isolated, supply voltage provided
24 V open circuit, 7 mA short circuit, and 3 mA threshold
High Pile (dual coil only):

Isolated, supply voltage provided
24 V open circuit, 7 mA short circuit, 3 mA threshold
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Speed:

Isolated

Frequency range: 0.25-2,000 Hz (0.2 ms min. pulse width)
0.25-30 Hz (15 ms min. pulse width)

Thresholds: 1.0 V min./3.0 V max.

Hysteresis: 0.6 V min.

Input impedance: 10 KQ typical, 500 Q max.

Input current: -1 mA nominal

Max. non-destructive

input voltage: *+ 50 V peak, continuous

SYNC In:

RS-485 receiver

Receiver Coil:

10 ft (3 m) maximum distance

+ 1V max.

Remote Reset:

Isolated, supply voltage provided

24 V open circuit, 7 mA short circuit, and 3 mA threshold
Isolated Supply:

24 VDC, 150 mA

Outputs

Alarm Relay:

One NO and one NC contact
Dry contact; 5 A, 250 VAC
Fail-safe

Bypass switch provided
Time Delay Relay:

Dry contact; 5 A, 250 VAC
Duration selectable in 0.1-second increments, 0.1-0.9 seconds
Delay adjustable in 0.1-second increments, 0.1-9.9 seconds

SYNC Out:

RS-485 driver

Transmitter Coil:

10 ft (3 m) maximum distance
Alarm Indicator:

Dry contact; 5 A, 250 VAC
Normal Indicator:

Dry contact; 5 A, 250 VAC

Note: The ALARM and NORMAL indicators are always in
opposite states; they are opposite contacts of the same Form C
relay.
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Bypass Indicator:
Dry contact; 5 A, 250 VAC

Power On Indicator:
Dry contact; 5 A, 250 VAC

Option:
Dry contact; 5 A, 250 VAC

Communications

One RS-485 port standard in every detector, 2 wire, or 4 wire selectable

Baud Rates:

600-19200 baud
Odd/Even/No parity

Isolation:
Yes

Function:
Communications or remote display
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2.1

2.2

Chapter 2
Installing the TMD

This chapter provides information about installing and setting up the
ORETRONIC Il TMD. It discusses installation considerations, provides
procedures for mounting, and wiring, describes the hardware configuration,
and provides procedures for determining initial setup parameters for the
device.

Overview

The customer is responsible for initial inspection of the equipment and for
site preparation. It is essential that the equipment be placed on the produc-
tion line in accordance with the guidelines set forth in this chapter.

The customer must ensure that qualified personnel are available to make
interconnections with other production equipment and perform work at the
installation site. A customer service representative is available to assist
with installation and verify operation as well as train personnel assigned to
operate and maintain the equipment.

Installation Considerations

Do not connect power to the machine or turn on the unit until you have read
and understood this entire chapter. The precautions and procedures
presented in this chapter must be followed carefully to prevent equipment
damage and protect the operator from possible injury.

A WARNING

Failure to follow safe installation and servicing proce-
dures could result in death or serious injury.

= Make sure only qualified personnel perform installation
and maintenance procedures in accordance with the
instructions in this manual.

= Allow only qualified electricians to open and work in the
electronics cabinets, power supply cabinets, control
cabinets, or switch boxes.

2.2.1 Mounting Location

The coil support structure and coil(s) must be mounted properly for the TMD
to function correctly. Large metallic objects near the coil(s) will cause a
reduction in signal strength. To prevent loss in signal strength, make sure
that no metallic objects such as steel girders, deck plates, skirt boards,
return idlers, or metal building walls are within 4 ft (1.2 m) of the receiver
coil. (Carry idlers and conveyor stringers may be within this distance.)

Other considerations for mounting the support structure and coil(s) include:
The coil support structure must be located so that the conveyor will stop
before tramp is discharged.
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o Metal deck plates or skirt boards located within 4 ft (1.2 m)
either side of the coil support structure must be removed or
replaced with non-metallic parts.

o Metal chutes of feed points should be at least 8 ft (2.4 m) away
from the coil support structure.

e Magnets must be at least 18 ft (5.5 m) away from the coil
support structure.

e Corrugated metal covers located within 4 ft (1.2 m) either side
of the coil support structure must be removed or replaced with
non-metallic covers.

The control unit enclosure should be mounted in a vibration-free area less
than 10 ft (3 m) from the coil(s) and should be protected from excessive
heat, cold, or moisture.

See the Final Assembly drawings and the Installation Placement drawings in
Appendix D of this manual for additional installation considerations.

2.2.2 Electrical Specifications

e 115/230 VAC, +10%, -15%
e 50/60 Hz
e Single phase, 30 VA, 0.25 A
2.2.3 Input Power Requirements
e Switch selectable: 115 VAC or 230 VAC

e Fusing: 115 VAC (F1) - 3/8 A, 250 VAC, SB, “Type T”
230 VAC (F1) - 3/16 A, 250 VAC, SB, “Type T”

2.2.4 Safety Precautions

A WARNING

High voltage that may be present on leads could
cause electrical shock.

= Disconnect incoming power at mains before
beginning any installation or wiring procedures.

= Use extreme caution when testing in, on, or around
the electronics, PC boards, or modules. There are
voltages in excess of 115 V or 230 V in these areas.

= Covers over the electronics should always remain in
place during operation. Remove only for
maintenance procedures with the machine’s power
OFF. Replace all covers before resuming operation.

A WARNING

Use only the procedures and new parts specifically
referenced in this manual to ensure specification
performance and certification compliance.
Unauthorized procedures or parts can render the
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instrument dangerous to life, limb, or property.

A CAUTION

All wiring must be done in accordance with field
wiring diagrams, applicable sections of the
National Electrical Code, and local electrical
codes.

A CAUTION

Keep hands and clothing away from all moving or
rotating parts.

A CAUTION

This equipment should not be operated at more
than the production rate stated on your Equipment
Specification sheet or used in applications other
than those stated in the original order.

Equipment Handling

The TMD coil support structure and coil(s) are normally packaged on a
wooden skid and may be lifted with a forklift or crane. Do not lift the
equipment using the support structure; use the exterior wooden structure.
Use care when lifting this equipment to avoid damage to the coil(s).

The TMD control unit is normally packaged sealed in foam, which is then
placed in a cardboard carton. This carton should be handled manually. Lift
the carton observing the “This Side Up” labels. Do not use hooks. Use
extreme caution when handling this equipment because the electronics are
extremely delicate.

2.4 Inspection and Unpacking

The Tramp Metal Detector has been properly packaged for shipment. Inspect
all packages before opening. If there is any evidence of shipping damage,
notify the shipping carrier immediately; the carrier may be responsible for
the damage.

After unpacking, inspect the unit for broken or damaged components.

Inspection and Unpacking

The Tramp Metal Detector and associated equipment can be safely stored,
with the cover secured and hole plugs installed, in ambient temperatures
between —67 and 158 x F (=55 to 70 x C). The control unit should be
protected against moisture.

Installing the TMD
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This section provides procedures for installing the coil support structure and
coils and for mounting and wiring the control unit. The installation
procedures are different for dual coil and under belt single coil TMDs.

2.6.1 Installing the Coil Support Structure and Coils for a
Dual Coil TMD

The coil support structure is shipped from the factory partially assembled.
Coils are mounted on the cross members. Refer to Outline, Mounting and
Assembly, Coil Stand (D07328C-A003) for assembly information. Refer to
Installation Placement (D07328C-A002) for detailed information about
positioning the system components.

Note: The coil support structure must be located so that the conveyor will
stop before any tramp is discharged. Use the following procedure
to assemble and install the coil support structure and coils on your
conveyor.

1. Assemble the coil support structure and the coils so that all electrical
cables for the transmitter and receiver coils are on the same side of the
conveyor.

2. Mount the transmitter coil to allow it to swing in the direction of belt
travel at a height above the belt so it will clear normal conveyor loads

The swing arm feature allows high loads to pass without damage. If the
transmitter coil is mounted too high, the system's sensitivity is reduced

3. Set the receiver coil located under the belt 1-2 in. (25.4-50.8 mm)
below the belt line. The belt must not rub on the receiver coil

4. Mount the coils across the conveyor on the centerline between the two
idlers

Idler spacing at the coil location must be greater than 4 ft (1.2 m). If for
mechanical reasons this spacing is not possible, the distance may be
reduced by using rubber impact-type idlers

5. Remove all deck plates, cross bracing, and return idlers located within 4
ft (1.2 m) of the receiver coil.

2.6.2 Installing the Coil Support Structure and Coil for an
Under Belt Single Coil TMD

The coil support structure is shipped from the factory partially assembled.
The coil is mounted on the cross members. Refer to Under Belt Single Coil
Outline and Mounting (D07328C-B101), Under Belt Single Coil, Assembly
Stand, (D07328C-A110) for assembly information. Refer to Under Belt
Single Coil Installation Placement (D07328C-A102) for detailed information
about positioning system components correctly

Note: The coil support structure must be located so that the conveyor will stop
before any tramp is discharged.
Use the following procedure to assemble and install the coil support
structure and coil on your conveyor:
Assemble the coil support structure
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Set the coil under the belt 1-2 in. (25.4-50.8 mm) below the belt line. The
belt must not rub on the coil

Mount the coil across the conveyor on the centerline between the two idlers

Idler spacing at the coil location must be greater than 4 ft (1.2 m). If for
mechanical reasons this spacing is not possible, the distance may be reduced
by using rubber impact-type idlers.

Remove any deck plates, cross bracing, and return idlers located within 4 ft
(1.2m) of the coil.

2.6.3 Installing System Devices

Optional system devices such as clip or high pile detectors, spray, or flag
drop markers, and alarm beacons or horns may need to be assembled and
installed on your conveyor.

Refer to the appropriate drawings in Appendix D for information about
installing optional system devices for your TMD model. The Installation
Placement drawings and Final Assembly drawings show where optional
devices are to be placed on your conveyor.

2.6.4 Mounting the Control Unit

The control unit should be mounted in a vibration-free area less than 10 ft (3
m) from the coils. Mount the control unit enclosure to a rigid, flat, vertical
surface using the 2-position mounting feet on the back of the enclosure (see

figure 2-1)
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Figure 2-1: Control Unit Mounting Dimensions
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A CAUTION
Make sure the mounting surface is flat so that the
fiberglass enclosure does not twist or warp when the
mounting bolts are tightened.

Follow this procedure to mount the control unit enclosure.

1.
2.
3.

~N o

Open the enclosure door.

Remove the power cover to allow access to the line power terminals.
Bolt the enclosure to a flat, vertical surface using the 2-position
mounting feet on the back of the enclosure (see

Figure 2-1).

Punch the required conduit holes in the bottom of the enclosure for
the power supply cable, coil cables, control wiring, communications
cable(s), and any additional signal wires and conduit.

Locate the holes in the appropriate areas of the enclosure to separate
high (greater than 30 V) and low (less than 30 V) voltages (see Figure
2-2).

Install conduit.
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Figure 2-2: Control Unit Enclosure - Bottom View
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2.6.5 Field Wiring the TMD

All wiring, except as noted, is the responsibility of the customer. Follow the
field wiring diagram for your system or refer to the Field Wiring Diagram
(D07328C-E201) in Appendix D to connect system wiring to the CPU board
in the control unit.

A CAUTION

All wiring must be done in accordance with field wiring
diagrams, the National Electrical Code, and all local
electrical codes.

Do not route coil cables through the same conduit with
power cables or any large source of electrical noise.

2.6.5.1 Critical Wiring Conditions

Be sure to observe the following critical wiring conditions to ensure proper
connection of your detector:

A
z
o
o
<
Y
A90227 i
£
o
ot
°
°
[ )
[ )
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Ensure main power is OFF.

High voltage (>30 V) and low voltage (< 30 V) cables must be routed
through different areas of the control unit enclosure (see Figure 2-2).

Earth ground all enclosures and conduit. A ground connection
between all conduits is required.

Stranded, rather than solid, wire should be used. This wiring should
be long enough, and routed, to allow the chassis to be removed from
the front for servicing.

e Connect the shields only where shown.
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e Never use a “megger” to check the wiring.

o A readily accessible disconnect device (maximum 20 A) shall
be incorporated in the field wiring. This disconnect should be
in easy reach of the operator and it must be marked as the
disconnecting device for the equipment.

o All conduit should enter the bottom of the enclosure. Do not
run conduit through the top or sides of the enclosure.

2.6.5.2 Field Wiring Procedure

Follow all cable number specifications on the Field Wiring Diagram
(D07328C-E201) when connecting wiring to the CPU board. Figure 2-3
shows the locations of the terminal blocks.

Figure 2-3: Terminal Block Locations on the CPU Board
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Use this procedure to wire the control unit.
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Route incoming connections at line voltages above 30 V through
a conduit hole in the bottom right of the enclosure so that they
are protected by the power cover (see Figure 2-2).

Leave enough loose wiring (about 8 in.) to allow the board to be
moved without having to disconnect wires. Connect all alarm
and indicator output wiring to the appropriate terminals on TB4

Connect all alarm and indicator output wiring to the appropriate
terminals on TB4.

Route incoming connections at voltages below 30 V through a
conduit hole on the bottom left of the enclosure (see Figure 2-2).

4. Connect all coil cables, detector wiring, control wiring,
and communications cables to the appropriate terminals
on TB2 and TB3 (see Figure 2-3).

(see Figure 2-3).

Connecting Incoming Power

A CAUTION

Do not apply power until you have read and understood this
entire section. Improper connection may result in damage to
your detector.

= Verify that the input voltage is correct with a voltmeter before

you connect it to the unit. The red tag attached to the machine
specifies the correct input voltage for your particular unit.

= Earth ground must be provided to the unit. Do not use conduit

to provide this ground.

= Follow your local electrical codes and regulations for minimum

wire size and routing.

Follow this procedure to connect incoming power to the control unit. See
Figure 2-3 for the locations of the terminals.

REC 4105

1

2.

. Determine the input power to be supplied to the control unit

and set SW5 to the correct voltage (see Figure 2-3).

Verify that fuse F1 on the CPU board is correct for the input
power.

115 VAC = 3/8 A, 250 VAC, SB, “Type T~
230 VAC = 3/16 A, 250 VAC, SB, “Type T”

Route incoming power wiring through a conduit hole on the
bottom right of the enclosure

Use 14 AWG stranded copper wire.

Maintain a gap of at least %2 in. from low voltage wires.

Leave enough loose wiring to allow the board to be moved
without having to disconnect wires. (Generally, 8 in. is
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sufficient.)

4. Connect the GROUND wire to the safety ground terminal
located on the right inside of the chassis.
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5. Wire the HOT input power to the TB1 terminal labeled “HOT.”
6. Wire the NEUTRAL input power to the TB1 terminal labeled “NEUT.”
7. Replace the power cover.

Note:

Make sure the chassis cover is closed before applying power.

2.8

Configuring the TMD

This section describes the switches that can be set in the field to adapt the
TMD to your environment. SW1 DIP Switches are located on the display

board, which is on the back of the control unit enclosure door.

are located on the CPU board.
2.8.1 DIP Switch Settings

SW1 DIP Switches (on the display board) are used to set the detector hard-
ware configuration. Switches for enabling password protection software,
speed sensor input, SYNC input, belt direction, measure units, and cold start
are set at the hardware level because these parameters are generally set once

and not changed.

SW2-SW6

The settings of these switches can be viewed on the TMD front panel after
the system is operational. Refer to Switch Settings on page 42.

Table 2-1 describes the functions of the DIP Switch settings on SW1.

Table

2-1: SW1 DIP Switch Settings

POS FUNCTION

ON

OFF

1 |Password protection

Enable password protection
software.

Eliminate password.

2 [Speed sensor input

Enable speed sensor input
option.

Speed sensor disabled.

3 [SYNC input

Enable SYNC input on the
slaves for synchronization of
transmitter pulses.

(Required when two
detectors are within 30 ft of
each other.)

SYNC input disabled.

(Required setting on the
master.)

4 Belt direction Reversed Normal

5 [Factory test Normal operation.
(Required setting.)

6 |Units selection Metric English

7 [F5 Enable F5 error alarm Disables F5

8 |Cold start

Enable cold start on power
up.

Cold start disabled.

REC 4105
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2.8.2 CPU Board Switch Settings

Four switches on the CPU board must be set for power, line voltage, and
alarm output for the TMD. If RS-485 communication is supported, a fifth
switch must also be set.

Figure 2-4 shows the locations of the switches on the CPU board.

Table 2-2 and Table 2-3 describe the functions of the switch settings.

Figure 2-4: Switch Locations on the CPU Board

Oo

(@]
—
o O
SW5
*O| Line

-of gy -o g
N = ]°
e sl 80 TMIE > [B S TB5
4 =1 5 EST
i SV -
o | |
[ =] e s
8§ .
L g 8] \-|:
|2 8] o .
SimadE ;
Er :\‘: \—I:
o >“< [+ »
[eanil K W o B
[ ’\“ BT =
L 1 P e
; Rl aul:
[ Sle
v - = Ll
OAmjl‘. :‘4 O

2-26

SW2
Sw3 Relay Outputs
ElectrqPJ SW6

Powe

REC 4105



ORETRONIC™ Tramp Metal Detector

Note: Place SW2 (relay outputs) and SW3 (electronics) in the BYPASS position to
disable alarms while setting up and calibrating the TMD. When the TMD is set up

and operating properly, be sure to place these switches in the NORMAL position

before running production.

Table 2-2: CPU Board Switch Settings

control unit on and off.

SWITCH FUNCTION SETTINGS
SW2 Enables or disables NORMAL/BYPASS
& alarm output. In NORMAL position, alarm output is
SW3 enabled.
In BYPASS position, alarm output is
disabled and BYPASS indicator is ON.
SW4 Communication See Table 2-3.
switches
SW5 Sets power line 115/230
voltage. Factory set to 115 V
SW6 Turns power to the ON/OFF

Table 2-3: Comm Switch SW4 Settings

POS FUNCTION ON OFF
1&2 Configures RS-485 2-wire RS-485 * 4-wire RS-485
communication.
3 Connects a termination resistor [* Termination ON|Termination OFF
across the receive input.
4 Not used

2.9

* Setting for TMD remote front panel

Initial Power On

After the TMD is wired and the hardware is configured, turn power on at the

mains.

2.10

Calibrating the Speed Sensor

If your system uses a speed sensor, use this procedure to calibrate it. The
procedure is written as though you are familiar with the operator interface to

the ORETRONIC Il TMD.

If you are not familiar with the operator inter-

face, please read the detailed descriptions of the front panel keys, indicators,

and displays in Chapter 3 of this manual before beginning this procedure.

1.
2.
3.

4,
speed i

REC 4105

Run the conveyor belt at normal production speed.

Place the TMD in Setup mode.
Scroll to the BELT SPD display

The first (left most) digit in the counter will be flashing.

Press the up or down VALUE key until the correct digit of the belt

S

displayed
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5. Press ENTER to set the digit.
The next digit in the counter will be flashing.

6. Repeat Steps 4 and 5 to enter each digit of the belt
speed.

When the last digit is entered, the entire counter flashes indicating that
calibration is in progress. The display reads CAL BELT.

When the speed calibration is complete, the counter stops flashing and the
display rerads SPD DONE.

7. Scroll up to the BELT SPD display to verify that the
calibration is correct.
8. Place the TMD in Run mode.
2.11 Determining Values to Use for Initial Setup

There are three system-dependent measurements you may need for the initial
setup of the TMD. These measurements are:

e Belt speed (if you are not using a speed sensor)
e Clip delay (if you are using a clip detector)

e Timed delay (if you are using a marking device)

To take these measurements, you must first place a timing mark on the
conveyor belt using the following procedure.

A CAUTION

Keep hands and clothing away from all
moving or rotating parts.

Empty the conveyor belt of all material.
Stop the conveyor belt.
3.Place a mark on the belt that will be visible while the belt is
running.
Start the conveyor belt.

2.11.1 Determining Belt Speed
If your system does not use a speed sensor, you will need to know the belt
speed in feet/minute. To determine belt speed:

Measure the length of the conveyor belt in feet.
2.Clock the time, in seconds that it takes for the conveyor belt to make
one revolution.
3.Divide the length of the belt by the revolution time (in seconds) and
multiply by 60.

This value is the belt speed in feet/minute.

(Belt Length x Revolution Time) x 60 = Belt Speed

2-28 REC 4105



ORETRONIC™ Tramp Metal Detector

2.11.2 Determining Clip Delay

If your system uses a belt clip detector, you will need to know the distance
between the clip detector and a point six inches past the receiver coil. This
vablue is the clip delay. It is used to “desensitize” the TMD so that belt
clips and splices can pass through the detector without tripping it.

To determine clip delay, measure the distance, in feet, from the clip detector
to a point six inches past the receiver coil. Then determine the time it takes
for the splice to travel this distance.

If a belt clip detector is not used, this value should be 0 in setup.
2.11.3 Determining Timed Delay

If your system uses a marking device, you will need to know how long it
takes for tramp metal to move from the coils to the marking device. This
value is the timed delay. It is used to allow enough time for detected tramp
to get to the marking device so that the correct area is marked. The TMD
can track up to 10 detections between the coils and the marking device.

To determine timed delay, clock the time, in seconds, that it takes for the
mark on the belt to move from the receiver coil to the marking device.

This value will be equal to:

Distance (ft) x (Belt Speed (ft/min) x 60)
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Chapter 3
Operating the TMD

This chapter provides information about setting up and operating the
ORETRONIC Il TMD. The operator interface, including all keys, indicators,
and displays, is described. Procedures for initial setup and calibration are
provided.

Overview

You operate the ORETRONIC 111 TMD through the control unit. The control
unit is mounted locally, but it may be operated either locally or remotely.
Remote operation uses a second front panel, identical to the one on the
control unit that is connected to the control unit. Operations are performed
from the remote front panel.

You can optionally connect the control unit to a Modbus communications
network to set up and operate the TMD. This method of remote control uses
Modbus protocol for reading and writing detector registers.

The TMD is a dual-language instrument. All measure units can be either
English units or Metric units, as selected by the SW1 DIP Switch. (This
chapter uses English units.) If you change your units’ selection after the
TMD is set up and calibrated, you must redo the calibrations and setup using
the new units; the TMD will not convert values.

Operator Interface

The operator interface to the TMD is a front panel on the control unit. The
front panel is composed of a touch panel keypad, LED indicators, an eight
character alphanumeric display, and a three-digit counter LED.

Figure shows the front panel.

Note: To simplify the descriptions in this section, the alphanumeric display
will be called “the display” and the counter LED will be called “the counter.”

This section describes the components of the front panel and how they are
used to set up the TMD.
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Figure 3-1: Tramp Metal Detector Front Panel
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3.2.1 Operating Modes

The TMD has two modes of operation: Run mode and Setup/Calibrate mode.
When the TMD is in Run mode, the NORMAL LED is lit, the display shows
the word COUNT, and the counter shows the total count of detected tramp.

If the TMD trips (detects tramp), the ALARM LED lights, the display shows
what caused the trip (METAL or LONG BAR), and the counter shows the
coast count, which is the number of pieces of tramp detected since the sys-
tem tripped (or while the belt was “coasting” to a stop), if any.

When the TMD is in Run mode, you can display all setup and calibration
variables but you cannot change them.

Setup/Calibrate mode allows you to make changes to the device setup and
calibrate the TMD for specific metal. In Setup/Calibrate mode, both the

BYPASS and CALIB LEDS are lit. The display indicates which variable is
shown in the counter; the counter shows the current value of that variable.

3.2.2 Menu Structure

The operator interface is based on a menu structure that guides you through
TMD setup and calibration. The menu structure has five “high-level” menus,
shown in the eight-character alphanumeric display, that indicate the
operating mode and status of the TMD.

Within the setup and calibrate high-level menus are the individual param-
eters and settings that define how your TMD is to operate. Figure shows the
TMD menu tree.
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Figure 3-2: TMD Menu Tree
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PSWD N/Y
Calib? N/Y

SETUP? N/Y

TMD is in normal Run mode
If Y, password is required
If Y, settings can be changed

COIL BAL
COARSE
FINE

CLP CORS
CLIP FINE
AUD CAL
AUD LAST
AUD TEST
TEST
EXIT?

CLIP DLY
BAR SENS
BAR LEN
BELT SPD
TIME DLY
TIME DUR
AUDIT INT
MAT CODE
TIME CON
FILTER
OP FREQ
REMOTE?
MODBUS?
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0-9
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0.1-9.9
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1-999

0-3
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BAUD:

PSW PRT
SPEED
SYNC
BELT REV
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ENGLISH/METRIC
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__KEY?

N/Y
N/Y
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Front Panel Keypad

The keys on the TMD front panel are soft touch keys on a flat panel. The
keys are used to set up and calibrate the TMD. Figure shows these keys on
the front panel.

3.2.2.1 SCROLL Keys

The up and down SCROLL arrow keys move the scroll of display “screens”
up or down one screen at a time when the TMD is in Setup/Calibrate mode.

In Run mode, the SCROLL keys scroll through the high-level menu displays
shown below:

COUNT )

PSWD N

CALIB? N

SETUP? N

NO ERROR

\

When either end of a scroll is reached, scrolling ends. Scrolls do not wrap.

3.2.2.2 VALUE Keys

The up and down VALUE arrow keys change the value of the displayed
variable when the TMD is in Setup/Calibrate mode. Pressing the up arrow
increases the value. Pressing the down arrow decreases the value. Values
increase or decrease only within the range for the individual variable.

Changed values are not entered into memory until you press the ENTER key,
and they flash in the counter until you press it.

Changed values are not permanently stored in system memory until the TMD
is placed back into Run mode.

3.2.2.3 ENTER Key

The ENTER key enters a changed variable into memory. If the VALUE keys
are used to change the displayed value but the ENTER key is not pressed, the
original value of the variable is retained in memory.

The ENTER Kkey is also used to clear error and fault messages (refer to
Section 3.2.5.5).
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3.2.2.4 RESET Key

The RESET key is used to reset the ALARM output after metal detection. It
also resets the coast count to zero. Pressing this key returns the TMD to
normal Run mode after an alarm.

3.2.3 Front Panel LED Indicators

Four LED indicators on the TMD front panel provide information about the
detector’s current operating status. Figure shows these indicators on the
front panel.

3.2.3.1 NORMAL

The NORMAL LED (green) indicates that the TMD is in normal Run mode,
has not determined a fault or error exists, and has not detected metal since
the RESET key was pressed. It is never on when the ALARM LED is on.

3.2.3.2 ALARM

The ALARM LED (red) indicates that metal was detected and the TMD has
not been reset since the detection. This LED will also be on if a fault or
error is present. It is never on when the NORMAL LED is on.

3.2.3.3 BYPASS

The BYPASS LED (yellow) indicates that the alarm output relay is disabled
by the SW2/SW3 switch settings on the CPU board (see Section 2.8.2 CPU
Board Switch Settings) or by remote bypass input.

Alarm output is also disabled (and the BYPASS LED lit) when the TMD is in
Setup/Calibrate mode (CALIB. LED lit). This allows you to set up and
calibrate the detector without generating alarms during the process.

BYPASS disables the alarm even if metal is detected and essentially isolates

the TMD from the rest of the system. The detector itself will function
normally otherwise.

3.2.3.4 CALIB

The CALIB LED (red) indicates that the TMD is in Setup/Calibrate mode.
When it is lit, you can change setup variables or calibrate the detector.

3.2.3.5 Bar Graph

The bar graph is a vertical bank of 20 LEDs that indicates relative signal
strength from tramp metal. The more LEDs that are lit from the bottom up,
the stronger the signal. The bar graph is also used during coil balancing.

Note: At high belt speeds, the bar graph may not respond quickly
enough to accurately indicate the signal strength of a metal trip.
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3.2.4 Front Panel Displays

The front panel has two types of display indicators: an eight-character
alphanumeric display and a three-digit counter LED. Figure shows these
indicators.

The display shows the Run screen and the counter shows the total count
when the TMD is in Run mode. Total count is the running total of detected
tramp (or total trips). Total count cannot be reset. In Setup/Calibrate mode,
the counter shows variable values.

When the display shows the Run screen and metal is detected, the counter
shows the coast count. Coast count is the number of pieces of tramp
detected since the TMD tripped (or while the belt was “coasting” to a stop).
Pressing the RESET key sets the coast counter to zero.

If the display is anywhere else in the scroll, the counter shows the current
value of the displayed variable.

e To access the variables, use the scroll keys to move the display
up and down the scroll.

e Change variables by pressing the VALUE keys.
e You must press the ENTER key to apply a new value.

e When the value of a variable has been changed but not entered,
the value of the variable flashes.

The remainder of this section describes the display screens in the order they
appear in the scroll.

3.2.4.1 Run Screen

The first screen in the scroll is the Run screen. This is the screen you will
see when the system powers up. The display shows COUNT and the counter
shows the total count of detected tramp. The NORMAL LED is lit.

If the TMD has tripped, the NORMAL LED is off and the ALARM LED is lit.
The counter shows the coast count, if any, of tramp metal detected since the
trip. The display shows METAL if metal was detected. If the bar/rod
detection option is active and a long bar or rod is detected, the display shows
LONG BAR.

Pressing the RESET key resets the coast counter to zero, returns the display
to the total count display, and returns the TMD to Run mode
(NORMAL LED is lit).
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3.2.4.2 Password Protection Screen

Password protection is used to restrict access to the setup and calibration
settings. The SW1 DIP Switch on the display board enables or disables the
password protection software (refer to Section 2.8.1 DIP Switch Settings). If
the TMD is password protected, settings may be viewed but not changed.

If the switch is set to enable password but no password has been defined, the
display will show PSWD N when you SCROLL down from the Run screen.
If you do not define a password, protection is not enabled and the system
will go to the calibration screens when you SCROLL down again.

Follow this procedure to define a password. The procedure begins at the
PSWD N display.
Press a value key then press ENTER.
The display changes from PSWD N to PSWD Y indicating
that you want password protection. The Y will be flashing.
Press ENTER
Press the SCROLL down key.
The display changes to PSWD= . The counter shows 000
and the first digit will be flashing.
Press the VALUE keys to scroll through the range 0-9.
When the digit you want is showing, press ENTER.
The next digit in the counter will be flashing.
6. Repeat the process of scrolling the counter and entering the
digit until your password is defined.
The range for each of the three digits in the password is 0-9,
so your password can be from 000 to 999.
7. To activate the password, put the TMD into Run mode and
wait at the Run screen for 30 seconds.

If password protection is active, the display will show PSWD= when you
SCROLL down from the Run screen. If you want to make any changes to
calibration settings, you must enter the password. The display changes to
PSWD Y and you can proceed to the calibration screens. If you just want to
view the current settings, SCROLL down when PSWD= is displayed.

To disable password protection, use the value keys to change PSWD Y to
PSWD N.

REC 4105 3-7



ORETRONIC™ Tramp Metal Detector

Note: To remove a forgotten password, set the SW1 DIP Switch to OFF and cycle
the power. Set the DIP Switch back to ON and use the procedure above to define
a new password.

3.2.4.3Calibration Screens

These display screens are used to calibrate the TMD. The values of these
variables determine how sensitive the TMD should be for your application.

The first calibration screen enables or disables changes to calibration set-
tings. When you SCROLL to the screen, the display shows CALIB? N. To
change calibration settings, press the down VALUE key to change the display
to CALIB? Y then press ENTER. This puts the TMD into Calibrate mode.

Leaving the display on CALIB? N and pressing ENTER allows you to scroll
through the calibration screens and view all settings but not change them.

To return the TMD to normal Run mode after making changes or viewing
settings, SCROLL up to the RUN screen or SCROLL down to the EXIT?
screen and press ENTER.

3.2.4.3.1 Coil Balance

This screen shows coil balance, which is an indication of how well the gen-
erating and receiving coils are aligned. The screen is for viewing only; you
cannot make changes to it. The display shows COIL BAL. The counter
indicates how much of the range of the electronic balance is being used from
0 to 999.

The current balance condition is indicated on the bar graph, with the middle
LED in the bar being the zero point. If no LEDs are lit, the coils are bal-
anced well. The more LEDs that are lit up or down from the middle the more
out-of-balance the coils are in the corresponding direction.

You can “quick balance” the coil electronically bégressing the ENTER key.
The display flashes QUIK BAL, then returns to IL BAL.

3.2.4.3.2 Calibrate for Metal

The next two screens are used to calibrate the sensitivity of the TMD for
detecting tramp metal. The first screen adjusts the coarse sensitivity of the
tramp signal. The second screen adjusts the fine sensitivity.

Whenﬁ/ou SCROLL to the first metal calibration screen, the display shows
COARSE. The counter shows the current coarse sensitivity setting,
between 0 and 7.

You can change the coarse sensitivity setting manually using the VALUE
keys and the ENTER key.
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You can start auto-calibration by pressing the ENTER key without changin
the value. The counter then shows AOQ and the display flashes AUTO ME%
When the calibration is complete, press ENTER again. The display flashes
QUIK BAL while the system rebalances, and then returns to the COARSE
display. The counter shows the new coarse metal setting.

When you SCROLL to the second metal calibration screen, the display shows
FINE. The counter shows the current fine sensitivity setting, between 0 and
999.

You can change the fine sensitivity setting manually using the VALUE keys
and the ENTER key.

You can start auto-calibration by pressing the ENTER key without changing
the value. The counter then shows A1 and the display flashes AUTO MET.
When the calibration is complete, press ENTER again. The display shows
MET DONE. The counter shows the new fine metal setting.

To abort the auto-calibration, SCROLL up or down to terminate without
changing the previous setting.

3.2.4.3.3 Calibrate for Clip

The next two screens are used to calibrate the sensitivity of the TMD for
detecting belt splice clips. The first screen adjusts the coarse sensitivity of
the clip signal. The second screen adjusts the fine sensitivity.

When you SCROLL to the first clip calibration screen, the display shows
CLP CORS. The counter shows the current coarse sensitivity setting,
between 0 and 7.

You can change the coarse clip sensitivity setting manually using the VALUE
keys and the ENTER Kkey.

You can start auto-calibration by pressing the ENTER key without changing
the value. The counter then shows A2 and the display flashes AUTO 8LP.
When the calibration is complete, press ENTER again. The display flashes
QUIK BAL while the system rebalances, and then returns to the CLP
CORS display. The counter shows the new coarse clip setting.

When you SCROLL to the second clip calibration screen, the display shows
CLP FINE. The counter shows the current fine sensitivity setting, between
0 and 999.

You can change the fine clip sensitivity setting manually using the VALUE
keys and the ENTER key.

You can start auto-calibration by pressing the ENTER key without changin
the value. The counter then shows A3 and the display flashes AUTO CL
When the calibration is complete, press ENTER again. The display shows
CLP DONE. The counter shows the new fine clip setting.

To abort the auto-calibration, SCROLL up or down to terminate without
changing the previous setting.
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3.2.4.3.4 EST Cal

The next three screens are used to calibrate and test Electronically Simulated
Tramp (EST). EST is an optional system for your TMD. (Refer to Appendix
C for complete installation, setup, and calibration of EST)

The EST LAST screen allows you to see the reading from the last time EST
ran. The EST TEST screen allows you to test EST to ensure it is working

properly.
3.2.4.3.5 Test

This screen allows you to test your setup and calibration settings before
returning to normal Run mode.

When TEST is displayed, you can pass your test piece of tramp metal to test
your calibration without actuating the alarm relay outputs. The TMD will
otherwise operate normally; the ALARM LED will light, and pressing RESET
will reset ALARM and zero the counter.

3.2.4.3.6 Exit

This screen allows you to exit the calibration screens and return to Run mode
without having to SCROLL back up to the Run screen. The display shows
EXIT?. To exit, press ENTER.

3.2.4.4Setup Screens

These display screens are used to set up TMD operating parameters and
options. The values of these variables determine how the TMD will function
in your application environment.

The first setup screen enables or disables changes to setup parameters.

When you SCROLL to the screen, the display shows SETUP? N. To change
setu_lpd)arameters, press the down VALUE key to change the display to
SETUP? Y then press ENTER. This puts the TMD into Setup mode.

Leaving the display on SETUP? N and pressing ENTER allows you to scroll
through the setup screens and view all settings but not change them.

To return the TMD to normal Run mode after making changes or viewing
settings, SCROLL up to the Run screen or SCROLL down to the EXIT?
screen and press ENTER.

3.2.4.4.1 Clip Delay

This screen is used to set the length of belt to let pass the detection area so a
clip does not trip the TMD. The display shows CLIP DLY. The counter
shows the length in feet from 0 to 30.0.

If the clip delay value is 0, clip detection is disabled.

Settings above 10.0 are a clip delay value — — —, used with variable speed
belts where Clip Detector A input turns on the clip detector and stays on
until Clip Detector B input turns it off.

3.2.4.4.2 Bar/Rod Sensitivity

This screen is used to set the sensitivity of the TMD to long bars or rods.
The display shows BAR SENS the counter shows the current sensitivity
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setting from 0 to 9. The larger the number, the more sensitive.
If the setting is O, the bar/rod option is disabled.

Unlike calibrating for tramp metal and belt clips, calibrating for bar/rod
detection is not automatic. You need to set and adjust the sensitivity man-
ually. For information about setting bar/rod sensitivity correctly, refer to
Section 4.4.4 Adjusting for Bar/Rod Detection and Section 4.6 Passing Bars
or Rods Undetected

3.2.4.4.3 Bar/Rod Length

This screen is used to set the maximum length of the bar or rod for the TMD
to detect. The display shows BAR LEN. The counter shows the length in
feet from 1.0 to 10.0.

3.2.4.4.4 Belt Speed

This screen has two functions depending on the device configuration. A DIP
Switch setting on the display board specifies whether a speed sensor is used
(refer to Section 2.8.1 DIP Switch Settings)

If speed sensor input is disabled, this screen is used to set the belt speed in
feet/minute. If speed sensor input is enabled, this screen shows the actual

belt speed. The display shows BELT SPD. The counter shows the value

from 1 to 1,200 feet/minute.

If the belt speed is greater than 999 feet/minute, it will be shown in thousand
feet/minute with a decimal point and an “H” following the number. For
example, 1.1H is 1,100 feet/minute.

3.2.4.4.5Timed Delay

This screen is used to set the delay after detection for the timed marking
output. The display shows TIME DLY. The counter shows the timed delay
in seconds from 0.1 to 9.9. The timed output has a queue of 10.

3.2.4.4.6 Timed Duration
This screen is used to set the duration of the timed marking output. The dis-
play shows TIMED DUR. The counter shows the timed duration in tenths of
a second from 0.1 to 0.9.

3.2.4.4.7 Audit Int

This screen is used to set the interval for running of EST. The display shows
the current interval setting.
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3.2.4.4.8 Material Code

This screen is used to set the TMD measurement window timing. Window
timing is based on a material type code from 0 to 7. The display shows
MAT CODE. The counter shows the current material code number being
used. This value is pre-set to 3.

3.2.4.4.9 Time Constant

This screen indicates the slope of the decay curve over time for the tramp
metal signal. The display shows TIME CON. The counter shows a number
representing the slope of the curve from 1 to 999. The larger the number,
the more gradual the slope. The smaller the number, the steeper the slope.
This screen is for display purposes only.

3.2.4.4.10 Filter

This screen is used to select the noise filter used on the TMD. There are
three filters to choose from. Higher-numbered filters provide more sensi-
tivity to tramp metal, but filter less electrical noise. The display shows
FILTER. The counter shows the filter number from 0 to 3.

3.2.4.4.11 Operating Frequency
This screen is used to specify the operating frequency of the TMD. The dis-

play shows OP FREQ. The counter shows one of the following settings
from 0 to 3:

e 0=900Hz
e 1=780Hz
e 2=0660Hz
e 3=1020 Hz

The usual setting is 0 (900 Hz).
3.2.4.4.12 Remote Front Panel

This screen indicates whether the TMD system supF?orts a remote front panel

connected to the control unit. The display shows REMOTE?Y or
REMOTE?N.
3.2.4.4.13 Modbus Communications

This screen indicates whether the system is controlled by a PLC connected to

the control unit over a serial communications line. The display shows
MODBUS?Y or MODBUS?N.

If the TMD is controlled over a Modbus line (MODBUS?Y), the next screen
in the scroll is ADDRESS. The counter shows the Modbus address of the
control unit from 0 to 255. The next screen in the scroll is BAUD. The
counter shows the baud rate of the serial line from 600 to 19200.
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3.2.4.4.14 Switch Settings

These screens allow you to view the settings of the DIP Switches on the dis-
play board (refer to Section 2.8.1 DIP Switch Settings)

The dispIaKl shows the switches in the following order. The corresponding
setting (ON or OFF) is shown in the counter. Press the down SCROLL key
to move through the displays.

e Password protection (PSWD PRT)
Speed sensor input (SPEED)

Sync input (SYNC)

e Belt direction (BELT REV)

o Measure units (ENGLISH/METRIC)
3.2.4.4.15 Front Panel Tests

These screens allow you to test the indicators and keys on the front panel.

The first test screen is LAMP? N. Changing this to LAMP? Y and press-
ing ENTER tests the indicators by lighting each LED on the front panel
individually. The bar graph segments light from the bottom up and the
counter counts up from 000 to 999. This test completes automatically.

The second test screen is KEY? N. Changing this to KEY? Y and pressing
ENTER initiates the key test. When you press ENTER, the display shows
ENTER. When you press the up VALUE key, the display shows V UP, and
so on. Each key press should result in a corresponding display. To end the
key test and return the keys to their normal functionality, press RESET.

3.2.4.4.16 Software Version

This screen shows the version of TMD software installed. The display shows
V XX.XX, where XX.XX is the version number.

3.2.4.4.17 Exit

This screen allows you to exit the setup screens and return to Run mode
without having to SCROLL back up to the Run screen. The display shows
EXIT?. To exit, press ENTER.
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3.2.4.5 Error Messages

The TMD has built-in error detecting that recognizes and reports error and
fault conditions in the system.

3.2.4.5.1 Error Conditions

When an error occurs, the ALARM LED lights and the error message appears
on the display. The display shows the type of error that occurred (refer to
Table 3-1: Error Messages). The counter shows the corresponding error
number. An E in the first digit of the counter indicates an error rather than a
fault condition.

To clear an error message from the Run screen, press the ENTER key. Cor-
rect the error condition, scroll to the error message display (the last display
in the scroll), and press ENTER to clear the message.

Table 3-1: Error Messages

NO. MESSAGE MEANING

El COLD ST [The detector cold started on power up.
Default values were used for calibration
settings.

Possible causes:

e Cold start DIP Switch is set to ON

* Memory checksum problem

E2 RESETDIS ([The reset disable input is open. (This
input is used for the optional marker
feature.)

You cannot reset the detector until the
input is closed by resetting the marker.
(This prevents you from restarting the

belt without the marker in place.)

3.2.4.5.2 Fault Conditions

Faults indicate that the TMD found a failure in the electronics or a setting
that does not allow the detector to operate. When a fault occurs, the ALARM
LED lights and the alarm output relay is activated. If the TMD is in Run
mode, the fault message appears on the display.

The display shows the type of fault that occurred (refer to Table 3-2: Fault
Messages). The counter shows the corresponding fault number. An F in the
first digit of the counter indicates a fault rather than an error condition.

To clear a fault message from the Run screen, press the ENTER key. Correct
the fault condition, scroll to the error message display (the last display in
the scroll), and press ENTER to clear the message. To return the TMD to
Run mode, scroll up to the Run screen.

Table 3-2: Fault Messages

3-14

NO. MESSAGE MEANING
F1 NMIT ELT Indlcates.an open or short C|rF:U|t has been
detected in the transmitter coil. May be
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due to faulty wiring or actual fault
condition.

F2 SELFTEST Indicates a microprocessor problem.

F3 BALANCE The coil imbalance exceed.s the ability
of the detector to electronically “self-
balance.” See 4.4.1

F4 HIGHPILE The high pile |npu.t w.as not reset within
4 seconds after tripping.

F5 OVERLOAD Th'e input CII’ClUItI’y is saturateq. Reduce
gain, mechanically balance coils per 4.4.1
or remove the cause of the overload.

F6 AUDITCHK Not yet implemented.

3.3 Setting up the TMD

This section guides you through the initial setup and calibration of your
ORETRONIC Il TMD. Once the TMD is set up correctly, few or no changes
to the settings are required.

3.3.1 Before You Begin

Before you begin setting up and calibrating the TMD for your application, be

sure that:

REC 4105

The TMD has been installed both mechanically and electrically
in accordance with the procedures in Chapter 2: Installing the
TMD and the installation and field wiring drawings.

You are familiar with the functions of all the keys, indicators,
and displays on the TMD front panel.

You have taken the required measurements (refer to Section
2.11: Determining Values to Use for Initial Setup).

You have a timing mark on your conveyor belt.

You have a piece of tramp metal the average size to be
detected.

You power up the system 15 minutes before beginning setup.
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3-16

3.3.2 Using the Display Scroll

When the TMD is in Setup/Calibrate mode, the display shows each individual
variable that needs to be set up. The counter shows the current (default)
value of the variable.

The up and down SCROLL arrow keys move the scroll of display “screens”
up and down one screen at a time. To access a variable, press a SCROLL key
to move the display to that variable. The Setup/Calibration Displays are
referenced in Section 3.3.4.

Note: When either end of the display scroll is reached, scrolling
ends. The scroll does not wrap.

3.3.3 Entering Values

The up and down VALUE arrow keys change the value of the variable shown
in the counter. Pressing the up arrow increases the value. Pressing the down
arrow decreases the value. Values increase or decrease only within the range
for the individual variable.

To change a variable, press a VALUE arrow key until the value you want is
displayed in the counter. You must press the ENTER key to use the new
value. When the value of a variable has been changed but not entered, the
value of the variable flashes as a reminder to press ENTER. If the variable
has more than one digit, each one flashes individually.

Note: After you press ENTER to change a variable, the display
will show the message XXXX DNE, where XXXX indicates the
variable.
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Initial Setup Procedure

Follow this procedure for the initial setup of the Tramp Metal Detector.
Refer the Setup/Calibration Displays references in the left margin for the
order of the displays used during setup.

Setup Displays

SETUP? Y

CLIP DLY

BAR SENS

BAR LEN

BELT SPD

TIME DLY

TIME DUR

MAT

CODE

Note: When setting up or changing variables, the new values are

not stored in system memory until you return to Run mode. If you
power off the TMD while you are sill in Setup/Calibrate mode, all
changes are lost.

veyor belt.

2.

Bump the conveyor belt until a 10-ft (3-m) section of belt,
without splices or clips, is centered in the detection area.

There should not be a splice or clip within 4 ft (1.2 m) of the
receiver coil on the return side.

Scroll to the high-level setup menu and put the TMD in Setup
mode (SETUP? Y).

If your system uses a marking device, scroll to the TIME
DLY display and enter the time, in seconds, it takes for
tramp metal to move from the coils to the marking device.
(Refer to Section 2.11.3.)

Range: 0.1-9.9 seconds
Default: 1.0

Scroll to the TIME DUR display and enter the duration of the
timed marking output in tenths of a second.

Range: 0.1-0.9 seconds

Default: 0.9

If your system uses a belt clip detector, scroll to the CLIP
DLY display and enter the distance, in feet, from the clip
detector to a point six inches past the receiver coil. If no
speed sensor is used, enter the time needed to pass the belt
splice. (Refer to Section 2.11.2 Determining Clip Delay)

If your system does not use a clip detector, enter 0 to turn
off clip detection.

If your system uses two clip detectors and the time required
to pass the belt splice is greater than 10.0 seconds, use the —
— — on/off mode. Above 10.0, the on/off mode is used with
variable speed belts where Clip Detector A input turns on the
clip detector and stays on until Clip Detector B input turns it
off.

Range: 0.0-30.0 ft, 0.0 — 10.0 seconds, — — — turn on/off
mode
Default: 0.5

Scroll to the BELT SPD display.
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If your system uses a speed sensor, the belt speed determined
by the sensor will be displayed in the counter.
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Calibration

CALIB? Y

COIL BAL

COARSE

FINE

CLIP CORS

CORS FINE

AUD INT

TEST

EXIT

3-18

12.

If your system does not use a speed sensor, enter the belt
speed in feet/minute. . (Refer to Section 2.11.1 Determining
Belt Speed).

If the speed is greater than 999 feet/minute, set each digit to
9, and while the third digit is flashing, continue to press the
up VALUE key. The display will change to thousand
feet/minute with a decimal point and the letter “H” following
the number.

Range: 1-1,200 ft/min
Default: 400

8. Scroll to the high-level calibration menu and put the TMD in
Calibrate mode (CALIB? Y).

9. Scroll to the COIL BAL display and press ENTER to do a
quick electronic balance of the TMD.
The display flashes QUIK BAL while the TMD balances.

10. Scroll to the COARSE display and press ENTER (without
changing the value) to start the tramp metal coarse
sensitivity auto-calibration.

The counter shows A0 and the display flashes AUTO MET
to indicate that the calibration has started.

11. Slide the piece of tramp metal completely through the
detection area (that is, between the transmitter and receiver
coils) in the center of the belt at least three times in the
direction of normal travel, then press ENTER.

The display flashes QUIK BAL while the system
rebalances, and then returns to the COARSE display. The
counter shows the new coarse sensitivity setting.

Range: 0-7

Scroll to the FINE display and press ENTER (without
changing the value) to start the tramp metal fine sensitivity
auto-calibration.

The counter shows A1 and the display flashes AUTO MET.

13.Slide the piece of tramp metal completely through the
detection area at least three more times, then press ENTER.

The display shows MET DONE. The counter shows the
new fine sensitivity setting.

Range: 0-999
14. If your system uses a clip detector, go on to Step.

If you do not have a clip detector, make sure the counter
value for the CLIP DLY display is 0 (this turns off clip
detection) and go to Step.

15. Start the conveyor belt.
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16.

17.

CALIB? Y

COIL BAL

COARSE

FINE

CLIP CORS

CORS FINE

AUD INT

TEST

EXIT
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Scroll to the CLP CORS display and press ENTER (without
changing the value) to start the coarse clip sensitivity auto-
calibration.

The counter shows A2 and the display flashes AUTO CLP to
indicate that the calibration has started.

Wait for the timing mark to pass over a reference point and let at
least five complete belt revolutions pass. Then press ENTER.
The display flashes QUIK BAL while the system rebalances, and
then returns to the CLP CORS display. The counter shows the
new coarse clip sensitivity setting.

Range: 0-7
18. Scroll to the CLP FINE display and press ENTER (without
changing the value) to start the fine clip sensitivity auto-
calibration.
The counter shows A3 and the display flashes AUTO CLP.
19. Let at least five more belt revolutions pass, then press
ENTER.
The display shows CLP DONE. The counter shows the new
fine clip sensitivity setting.
Range: 0-999
20. Scroll down to the EXIT? display and press ENTER. Scroll

to the high-level setup menu and put the TMD in back into
Setup mode (SETUP? Y).

If your system uses bar/rod detection, go on to Step.

If you do not use bar/rod detection, make sure the counter
value for the BAR SENS display is 0 (this turns off bar/rod
detection) and go to Step.

21. Scroll to the BAR SENS display and enter the sensitivity of
the TMD to long bars or rods. (For information about setting
the bar/rod sensitivity, refer to Section 4.4.4 and Section 4.6
Range: 0-9
Default: 0

22. Scroll to the BAR LEN display and enter the maximum
length, in feet, of bar or rod to detect.
Range: 1.0-10.0 ft
Default: 10.0

23. This completes the initial setup procedure.
You can test your setup and calibration by scrolling to the
TEST display (in the Setup scroll).

When TEST is displayed, you can pass your test piece of
tramp metal to test your calibration without actuating the
alarm relay outputs. The TMD will otherwise operate

normally; the ALARM LED will light, and pressing RESET
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will RESET the alarm and zero the counter.
24. Scroll to the EXIT? display and press ENTER.
This puts the TMD in normal Run mode and saves
the setup values in system memory. The display
shows COUNT, counter shows total, NORMAL
LED is lit.

You may want to scroll through all of the Setup
and Calibration displays again and record the
values.

3-20 REC 4105



4.1

4.2

Chapter 4
Maintaining and Troubleshooting

This chapter provides information about TMD maintenance and trouble-
shooting. It includes pointers for routine maintenance and suggestions for
diagnosing operational problems.

The maintenance information in this chapter should be sufficient to meet
your service needs. If you encounter a problem that requires technical
assistance, please call your service representative (refer to Service and
Repair Information on page 5-1 for telephone numbers).

Overview

You can expect the ORETRONIC Il TMD system to operate satisfactorily
and hold its calibration for months with simple routine maintenance.

The ORETRONIC IIl control unit is a solid-state device, and as such,
requires minimal maintenance.

Routine Maintenance
Keep the area around the TMD free from rocks and material build-up.

The TMD system can be washed down with water and meets NEMA Type 4X
standards. Do not add harsh chemicals, caustics, or disinfectants to the wash
down solution.

The control unit enclosure can be wiped clean with a damp cloth, and if
necessary, a mild detergent. Never use abrasive cleaners, especially on the
display windows. Keep the enclosure door tightly closed to prevent dirt
infiltration.

As a preventive measure, check all wires, plugs, and integrated circuits in
the control unit to make sure they are tight in their connectors.

The idlers on each side of the TMD coil support structure should be greased
according to the manufacturer’s specifications.

Make sure that the conveyor belt is running true to the conveyor centerline
in the detection area to prevent damage to the coil support structure and
coil(s)
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4.3

4-2

Troubleshooting

If your TMD is not detecting reliably or your calibrations are providing
unexpected results, there are several things you can do to determine the
cause of the problem.

Always begin with a visual inspection, not only of TMD components but also
of the conveyor belt, the idlers, and all optional equipment.

The TMD is able to detect certain internal errors and faults and provide
indications of them on the front panel. Refer to Error Messages on page 3-
14 for information about error and fault messages. The diagnostic screens
also display the current settings of the DIP Switches and help with electronic
coil balancing.

If your system operates but is not working as expected, there are adjustments
you can make to the TMD device setup and calibration settings to make it
work better. First, you must determine what is causing the problem and what
you can do to correct it.

4.3.1 Visual Inspection

If you are experiencing operational problems with the TMD, a quick visual
inspection may reveal the source of the problem. Check the following items
before proceeding to more specific troubleshooting procedures.

Refer to Configuring the TMD on page 2-25 for the correct settings of the
switches and jumpers mentioned below.

o Check power

1. Make sure that swe (power) on the CPU board is set to
ON.

2. Make sure that sws (AC voltage selector) is set to the
correct position.

3. Check the fuses.

e Check connections
1. Make sure all terminations are secure.

2. Make sure all option DIP switches (SW1) on the display
board are set to the correct positions.

3. Make sure all TMD wiring and installation is correct
according to the drawings provided for your system.
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4.3.2 Diagnosing and Correcting Problems

When you calibrate the TMD during initial setup, the microprocessor
“imprints” the signal level produced by the piece of tramp metal you use for
the calibration. The TMD then trips when tramp producing that signal level
or greater passes through the detector.

However, setup and calibration were done with the conveyor belt stopped or
running empty. Because background noise caused by material may be
different with the belt running loaded, you should observe the TMD for a day
or two before changing the device setup or calibration settings.

There are two basic types of problems you could be having with the TMD:
false tripping or passing tramp undetected. Both of these problems are
costly. False trips stop the conveyor and interrupt the process flow. Unde-
tected tramp damages process machinery.

Common reasons for false tripping include:

Coil imbalance

e Sensitivity set too high

e Improper bar/rod detection

e Improper clip (belt splice) detection
Common reasons for passing tramp undetected include:

e Sensitivity set too low

e Tramp is too small

e Coil damage

e Detector malfunction

The remainder of this chapter describes the diagnostic processes for these
problems and offers suggestions for correcting them.
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4.4

4-4

A WARNING

Failure to follow safe installation and servicing
procedures could result in death or serious injury.

= Make sure only qualified personnel perform
installation and maintenance procedures in
accordance with the instructions in this manual.

= Allow only qualified electricians to open and work in
the electronics cabinets, power supply cabinets,
control cabinets, or switch boxes.

= Covers over the electronics and rotating parts must
always remain in place during normal operation.
Remove only for maintenance, with the machine’s
power OFF.
Replace all covers before resuming operation.

» During maintenance, a safety tag (not supplied by
the factory) is to be displayed in the ON/OFF switch
areas instructing others not to operate the unit
(ANSI:B157.1).

False Tripping

False tripping means that something other than the metal the TMD is set up
to detect is causing it to trip. The most common problem is a sensitivity set-
ting that is too high for the amount of background noise present. This makes
it difficult for the TMD to distinguish between the signal produced by tramp
metal and the background signal. Another common problem is coil
imbalance, which can cause the receiver coil to generate output signals when
there is no tramp passing.

If your TMD is false tripping, use the procedures in this section to help
determine the cause. The procedures are written as though you are familiar
with using the operator interface. If you are not familiar with the operator
interface, please read the detailed descriptions of the front panel keys, indi-
cators, and displays in Chapter 3 of this manual before beginning any of
these procedures.

4.4.1 Correcting Coil Imbalance

Coil imbalance can result from the transmitter and receiving coils not being
aligned well. It can also result from different amounts of metal in the
conveyor structure on each side of the coils.

Use this procedure to balance the coils. Always perform this procedure first,
before trying to determine any other cause of false tripping.
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A CAUTION

Keep hands and clothing away from all moving or
rotating parts.

=

Stop the conveyor belt.

2. Clear the burden off the belt for four feet on each side the coil
structure.

i. Also, check the immediate area around the support structure
and on the coils and remove any loose metal objects.

3. Place the TMD in Setup/Calibrate mode.

4. Scroll to the MAT CODE display and verify that the material type code
shown in the counter is 3. (For mineral ores, this value should be 4.)

5. Scroll to the COARSE display and write down the “as found” coarse
sensitivity value shown in the counter, and then set the value to 2.

6. Scroll to the COIL BAL display and observe the LED bar graph.

There should be fewer than five LEDs lit on either side of the middle of
the bar graph. The LEDs may be going on and off and changing sides
(from top to bottom and visa versa).

If five or more LEDs are lit, you need to manually balance the coils.

If the coil imbalance exceeds the ability of the TMD to self-balance, the
ALARM indicator lights and the BALANCE fault message appears in the
display. Press ENTER to clear the message and proceed with Step 7.

7. Adjust the coil position for your TMD model as follows.
For a dual coil TMD:

. Use the adjusting bolts on the swing arm stop.

. As the transmitter coil is moved, the bar graph
display will change. Find the position where the
minimum number of LEDs in the middle of the bar

graph are lit.

o If the balance improves significantly, proceed with
Step to “fine tune” the coil balance.

. If adjusting the transmitter coil does not affect the

bar graph significantly, move the TMD coil frame a
few inches towards head pulley or tail pulley to see
if the balance improves significantly, then adjust it
to the best position possible. If moving the frame
does not help balance then, go on to 4.4.2 Finding the
Source of Mechanical or Electrical Noise.
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4-6

10.

11.

For a single coil TMD:

o Loosen the plastic bolts that hold the coil to the
frame.

. Move the coil from side to side. The slots in the coil
will limit the coil travel.

. As the coil is moved, the bar graph display will

change. Find the position where the minimum
number of LEDs in the middle of the bar graph are

lit.

. If the balance improves significantly, proceed with
Step 8 to “fine tune” the coil balance.

o Retighten the plastic bolts holding the coil to the
frame.

. If adjusting the coil does not affect the bar graph

significantly, adjust it to the best position possible
and go on to 4.4.2 Finding the Source of Mechanical or
Electrical Noise

Scroll to the COARSE display and set the value to 5.

This increases the sensitivity of the TMD so you can fine-tune the coil
balance.

Scroll to the COIL BAL display and observe the bar graph again.

The bar graph may be “noisier” than it was in Step 6 (there may be
more LEDs lit). This is because the sensitivity is set higher.

Repeat Steps 7 and 8, increasing the coarse sensitivity value each
time.

When you are satisfied with the coil balance, scroll to the COARSE
display and return the value to the “as found” value you recorded in
Step 5.

4.4.2 Finding the Source of Mechanical or Electrical Noise

False tripping often occurs from mechanical vibrations that produce back-
ground noise. The TMD software has signal processing to recognize the
difference between a signal from metal passing through the coils and a signal
from metal vibrating in the region of the coils. However, severe metal
vibrations can sometimes produce the same signal as the metal passing
through the coils.

Electrical disturbances from the conveyor belt motor or the wiring from the
motor may also produce noise that interferes with TMD operations. Even
other electrical systems near the TMD may be generating the noise.
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Follow this procedure to find the source of mechanical or electrical noise.

1. Balance the coils as evenly as possible using the procedure from 4.4.1
Correcting Coil Imbalance.

2. Scroll to the fine display and write down the *as found” fine
sensitivity value shown in the counter, then set the value to 950.

3. Watching the LED bar graph, press a Value key to increase or
decrease the fine sensitivity value until about 70 percent of the LEDs
are lit. (The actual number of bars lit will change continuously; 70
percent is an average.)

AWARNING
Keep hands and clothing away from all moving or
rotating parts.

4. Start the conveyor belt.
Do not run any burden at this time.
5. Observe the bar graph.
The number of LEDs lit should not change.

If the noise level (number of LEDs lit) increases with the conveyor
belt running, the noise could be caused by mechanical vibrations or
electrical disturbances.

6.  With the conveyor belt still running empty, check the area in the
immediate vicinity of the coils for possible sources of mechanical
vibration.

The larger the size and surface area of the metal, the less the vibration
required to cause problems.

¢ The coil support structure should not vibrate or sway.

¢ The coil(s) should be firmly bolted to the structure and
should not vibrate.

¢ There should be no conveyor idlers or other moving
conveyor parts in the area of the coils. (The minimum
distances for moving components are given in the system
installation drawings.)

¢ There should be no vibrating grates or covers in the area.

If you find a possible source of mechanical vibration, correct the problem
and repeat this procedure to verify that it was the problem.
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If the noise level increases when the conveyor is run empty and mechanical
vibrations do not appear to be the problem, the problem may be electrical
noise from the conveyor motor or electrical wiring from the motor.

7.

10.

4-8

A WARNING

High voltage that may be present on leads could cause
electrical shock.

= All switches must be OFF when checking input AC electrical
connections, removing or inserting printed circuit boards, or
attaching voltmeters to the system.

= Use extreme caution when testing in, on, or around the elec-
tronics cabinet, PC boards, or modules. There are voltages
in excess of 115 V or 230 V in these areas.

Check system wiring and installation to be certain it conforms to the
recommended distances specified in the wiring diagram for your
system or the Field Wiring Diagram

(D07328C-E201).

If you find a problem with the wiring, correct it.

A CAUTION

The coil wiring must be run in a separate
conduit from any power wiring.

If the system appears to be installed and wired correctly and there
is still a high level of noise when the conveyor is run, other
electrical systems may be generating the noise.
With the conveyor running empty, turn off other systems near the
TMD one at a time while observing the bar graph.
Turning off the source of the electrical noise will cause the number
of LEDs lit to decrease, identifying that system as the one causing the
problem.
If you identify a definite source of the electrical noise, correct the
problem.
A typical solution may be re-routing wiring carrying large currents.
In some instances, the only practical solution may be relocating the
TMD to some other less noisy location.

If you cannot identify a definite source of the electrical noise, it may
be helpful to change the operating frequency of the TMD.

Scroll to the OP FREQ display and change the operating frequency
value from 0 to one of the other values (0 = 900 Hz, 1 = 780 Hz, 2 =
660 Hz, 3 = 1020 Hz).
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Observe the bar graph.

If the number of LEDs lit decreases, this is a better operating frequency for the
TMD. Skip to Step 14.

If the number of LEDs lit does not decrease, try each value. If the number still
does not decrease, change the operating frequency back to 0 and go on.

It may also be helpful to change the filter setting used by the TMD. Although
the default filter—filter 1—usually provides the best noise reduction, filter 0,
2, or 3 may work better in some installations.

Scroll to the FILTER display and change the value.
Observe the bar graph.

If the number of LEDs lit decreases, this is a better filter for the TMD. Go on
to Step 14.

If the number of LEDs lit does not decrease, try each value. If the number still
does not decrease, change the filter back to 0 and go on.

Scroll to the FINE display and return the value to the “as found” value recorded
in Step 2.

4.4.3 Adjusting for High Product Noise (Mineral Ores)

With some highly conductive ores, the default measurement window for
detecting metal will cause false tripping similar to high electrical noise when
the ore is conveyed. The typical indication of this situation is a low noise
level when the conveyor is run empty and a higher level when it is run
loaded (as indicated by the bar graph).

This noise signal can be overcome by changing the location of the mea-
surement window, which determines the timing of the measurement. Because
the magnetic field from mineral ore takes longer to decay, you need to move
the measurement window farther out on the time scale so the TMD will not
be as sensitive to the signal from the ore. To move the measurement window
farther out on the time scale, you increase the material type code number.

Note: Before beginning this procedure, make sure the FILTER setting
is 1. Filter 1 provides the best reduction of product noise.
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Follow this procedure to adjust the sensitivity of the TMD for mineral ores.

1.

5.

Balance the coils as evenly as possible using the procedure from
4.4.1 Correcting Coil Imbalance.
Make sure that the MAT CODE value (Step 4 of the coil balancing
procedure) is set to 4.
Scroll to the COARSE display and perform both a coarse and fine
metal auto-calibration. (Refer to the Initial Setup Procedure in
Chapter 3.)
The coarse and fine values will be different from the values obtained
using material type code 3.

A CAUTION

Keep hands and clothing away from all moving or
rotating parts.

Start the conveyor belt and run material through the coils.

Observe the noise level on the bar graph. The noise level should have
decreased (fewer LEDs lit). If it did, use this material type code.

If the noise level increased, the problem is not caused by the type of
material conveyed. Go to Step 5.

If the noise level from the ore is still too high, scroll to the MAT
CODE display, increase the value by one, and repeat Steps 2 and 3.

The valid numbers for material type code are 0-7.

If you tried using the values 4, 5, 6, and 7 and there was no
significant improvement or the noise level increased, the problem may
be mechanical or electrical noise or the tramp to be detected may be
too small for existing system conditions.

Scroll to the MAT CODE display and set the value back to 3.

You may want to try the procedure from 4.4.2 Finding the Source of
Mechanical or Electrical Noise to see if that may be the problem.

4-10
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4.4.4 Adjusting for Bar/Rod Detection

The TMD bar/rod detection option allows you to set a specific sensitivity
calibration for bars or rods that are small in diameter and one to ten feet in
length. This enables the TMD to trip on the weaker, longer-duration signals
produced by these metal objects, which are generally quite different in size
and shape from the tramp. When bar/rod detection is active and a weaker
signal causes a trip, the display shows LONG BAR.

The TMD is much more sensitive to noise, both electrical and mechanical,
when the bar/rod option is active. You also specify the maximum length of
bar rod for the TMD to detect. This measurement, along with the belt speed,
determines an integrating time at which the TMD takes its bar/rod measure-
ments. Any of these parameters may need to be adjusted.

Before beginning this procedure, scroll to the BAR SENS display and
check the number shown in the counter. If the counter shows zero, bar rod
sensitivity is not causing the problem because the option is not active.

If any number other than zero appears in the counter, the option is active.
The larger the number (from 1 to 9) the more sensitive the TMD to both
bar/rod and noise.

If you suspect the bar/rod option may be causing false trips, follow this
procedure.

1. Reset the TMD (press the RESET key) and wait for a false trip.
2.  Check the display to see if it shows LONG BAR.

If it does, the bar/rod option is likely causing the problem. There are
three corrective actions you can try, as described in the next steps.

3. Scroll to the BAR SENS display and decrease the sensitivity of the
bar/rod detector by entering a lower number.

4. Reset the TMD (press the RESET key) and wait for a false trip.
If the display still shows LONG BAR, the coils may be unbalanced
or there may be too much system noise.

5. Follow the procedure in Correcting Coil Imbalance on page 4-4 to

balance the coils. Follow the procedure in Mechanical or Electrical
Noise on page 4-6 to reduce system noise.

4.4.5 Adjusting for Clip (Belt Splice) Detection
Some false trips may occur from the clips used for belt repair or splicing.
Check the installation of the clip detector(s) to make sure they are positioned

correctly. (Refer to the appropriate Installation Placement drawing for your
system.)
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Make sure you have correctly determined the clip delay, which is designed to
prevent the TMD from tripping when a clip goes through. (Refer to
Determining Clip Delay on page 2-29.) Calibrate the system for clip detec-
tion and delay as described in Section 2.11.2.

A false trip on a clip can usually be easily diagnosed. The TMD will trip
just as or just after a clip has passed. If the conveyor is wired to stop on a
trip, the clip will generally be the same distance downstream from the coils
each time the trip occurs and the belt is shut down. False tripping from clips
is generally caused by one of three conditions:

e The clip detector did not see the clip
e The clip delay is too short
e The clip sensitivity is too high

Follow this procedure to determine whether the clip detector saw the clip.
1. Reset the TMD (press the RESET key) and wait for a false trip.
2. Check the display to see if it shows CLIP.
3. If the display does not show CLIP, scroll to the CLIP DLY display
and check the value shown in the counter.
If the value is 0, clip detection is not active.

4. Determine the correct clip delay (refer to Determining Clip Delay on
page 2-29) and enter the value.
5. Repeat Steps 1 and 2 of this procedure.

If the display still does not show CLIP, the clip detector is not
working properly.

Follow this procedure to determine why the clip detector is not working
properly.

Note: You will need a digital volt meter (DVM) to complete this
procedure.

1. Check the system wiring based on the wiring diagram for your system
or the Field Wiring Diagram
(D07328C-E201) in Appendix D.

2. Check the operation of the clip detector by placing a metal
screwdriver on the end of the upstream clip detector.

The display should show CLIP for the duration of the clip delay. If
CLIP is displayed, go on to the next procedure.
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A WARNING
High voltage that may be present on leads could cause
electrical shock.

» All switches must be OFF when checking input AC
electrical connections, removing or inserting printed circuit
boards, or attaching voltmeters to the system.

» Use extreme caution when testing in, on, or around the
electronics cabinet, PC boards, or modules. There are
voltages in excess of 115 V or 230 V in these areas.

3. If CLIP is not displayed, disconnect the clip detector wires at the
control unit.
: Using a DVM, measure the voltage at TB2, terminals “7” and “8.”
5.  The voltage should be approximately 24 VDC.
6. If voltage is present, the clip detector is defective and needs to be
replaced.
If voltage is not present, the TMD may have been damaged by a clip
detector wiring problem. Both the clip detector and the CPU board
should be replaced.
If you have determined that the clip detector is functional but still not
working properly, it is not seeing the clips on the belt. This may be because

the clip detector is too far from the clip and is out of the detection range or
because the clip is too small to detect.

Note: The clip detector is to be mounted 3 to 4 inches away from the first idler
toward the tail pulley and the coil support structure. If it is not
mounted according to the installation placement drawings, the clip
detector may intermittently miss clips.

1. If the clip detector is out of detection range, readjust the clip
detector. (Refer to the appropriate Installation Placement drawing for
your system.)

2. If the clip is too small, add an additional clip on the side of the belt.
Mark the section of the belt where the false trip occurs and inspect
this section of the belt when it is stopped.

If the clip detector is functional and is detecting all the clips, CLIP shows
on the display, and the TMD is false tripping on the clips, the problem is too
high a clip sensitivity.
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Follow this procedure to adjust the clip sensitivity.

1.

2.

Scroll to the CLP CORS display and record the clip coarse
sensitivity value shown in the counter.

Scroll to the CLP FINE display and record the clip fine sensitivity
value shown in the counter.

Perform an auto-calibration for both coarse and fine clip sensitivity as
described in Section 3.3.4 Initial Setup Procedure.

Scroll to the displays and record the new CLP CORS and CLP
FINE values.

Compare the old and new CLP CORS values.

If they are not the same, the clip sensitivity has been changed by the
auto-calibration. Go on to Step 6.

If they are the same, go to Step 8.

Run the conveyor and check for false trip from clips. Observe the
LED bar graph.

When the largest clip on the belt passes, 10 to 12 LEDs will light.

If the TMD does not false trip and the bar graph shows 10 to 12 LEDs

on the largest clip, the old CLP CORS value was incorrect; the new
value should be used.

Note: The number of LEDs displayed for the clip(s) may vary slightly as

the clip passes through from one time to the next. This is caused
by a slight non-linearity in the electromagnetic field near the
receiver coils and will not cause any problem.

11.

12.

4-14

Compare the old and new CLP FINE values.

If they are within 50 of each other or the new value is less than
the original value, the auto-calibration set the clip sensitivity
too high. You will have to set clip sensitivity manually.

If the CLP FINE value is less than 500, there may not be
enough range in the clip fine adjustment. Go on to Step 9.

If the CLP FINE value is greater than 500, go to Step 14

Scroll to the CLP CORS display.

Decrease the clip coarse sensitivity value shown in the counter by and
press enter.

Scroll to the clp fine display and press enter (without changing the
value) to start an auto-calibration.

Allow at least two complete revolutions of the conveyor belt, then
press ENTER.

The display shows CLP DONE. The counter shows the clip fine
sensitivity setting.
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13. Run the conveyor and watch for false trips.

14. 1If no false trips occur, the CLP FINE value is set correctly. Do not
proceed with any further steps in this procedure unless additional
false tripping occurs.

If false trips are still occurring, go on to Step 14.

15. Decrease the CLP FINE value by 10 and press ENTER.
16. Run the conveyor and watch for false trips.

If false trips from the clip still occur, continue decreasing the CLP
FINE value by 50 until the largest clip passes without tripping the
detector.

If the CLP FINE value reaches 500 and false trips are still occurring,
scroll to the CLP CORS display and repeat this procedure from Step
10.

Passing Tramp Undetected

There are a number of reasons why the TMD may pass tramp undetected.
The detector may be incorrectly wired or installed, the metal sensitivity
number may be too low, the size of the tramp may be too small for the coil
size and separation, the coils, or junction box may be damaged, or the TMD
may be malfunctioning.

Tramp may also pass undetected if your system uses clip detection and the
size of the clip(s) is large compared to the size of the tramp you are trying to
detect. If there should happen to be tramp metal on top of a clip, the TMD
may not detect the metal because it is letting the clip pass.

If your TMD is passing tramp undetected, use the procedures in this section
to help determine the cause. The procedures are written as though you are
familiar with using the operator interface. If you are not familiar with the
operator interface, please read the detailed descriptions of the front panel
keys, indicators, and displays in Chapter 3 of this manual before beginning
any of these procedures.
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4.5.1 Adjusting Metal Sensitivity

The most common cause of undetected tramp is having the metal sensitivity
setting too low for the tramp you are trying to detect. Whenever you cal-
ibrate the TMD for tramp metal, make sure you use the same size, shape, and
type of metal for the calibration that you expect to trip the detector during
normal operation.

The TMD is designed so that when it is auto-calibrated, the threshold for a
trip is just slightly less than the signal seen when the metal was passed dur-
ing the calibration. A small irregularity in the shape of the tramp or a vari-
ation in placement between the coils will result in a slightly different
strength signal. For these reasons, a round ball gives the most consistent
calibration results. Even using a ball for calibration, however, the metal
threshold value may vary a few digits from calibration to calibration.

Follow this procedure to adjust the metal sensitivity of the TMD.

1. Perform an auto-calibration for both coarse and fine metal
sensitivity as described in Section 3.3.4.

2. Place the TMD in Run mode and pass the test tramp through
the coils in the normal direction of travel.
If the TMD does not trip, observe the bar graph. If the LED
level on the bar graph does not increase when the tramp is
passed through the coils, there is a more serious problem than a
low sensitivity setting. Go on to Testing for Coil or Junction
Box Damage on page 68 or Determining TMD Malfunction on
page 71.

If the TMD does not trip, but the LED level on the bar graph
increases when the tramp is passed, go on to Step 3.

3. Pass the test tramp through the coils in the opposite
direction of normal travel.
If the TMD trips, the polarity of the receiver coil is reversed.
Go on to Step 4.

If the TMD does not trip when the tramp is passed in either
direction, but the LED level increases (indicating a metal
signal), the sensitivity values need to be adjusted manually. Go
to Step 7.

4. Check the marking on the receiver coil to make sure it is
installed correctly. (Refer to the appropriate Outline, Mounting
and Assembly, Coil Stand, drawing.)

5. If the coil is installed correctly, reverse the black and clear
wires from the receiver coil in the control unit or change the
position of DIP Switch 4 on the display board, then power cycle
the TMD.

6. Test the detector by passing the metal through in the direction
of normal travel.
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7. To manually adjust the metal sensitivity values, place the TMD in
Calibrate mode and scroll to the FINE display.

8. Using the down VALUE key, increase the FINE sensitivity value
by 10 and press ENTER.

9. Place the TMD in Run mode and pass the test tramp through the coils.

If the TMD trips, the FINE sensitivity value is set correctly.

If the TMD does not trip, repeat Steps 7-9 until you find a fine
sensitivity value that will trip the detector every time. If the FINE value
reaches 950 and this is still not sensitive enough, you should adjust the
coarse sensitivity value. Go on to Step 10.

10. Place the TMD in Calibrate mode and scroll to the COARSE display.

11. Using the up VALUE key, increase the COARSE value by 1 and press
ENTER.

12. Place the TMD in Run mode, pass the test tramp through the coils, and
check for a trip.

If the sensitivity is still not correct for your system, repeat Steps 7— 12 of this
procedure until it is.

If this procedure does not increase the sensitivity enough, try the procedures
in Finding the Source of Mechanical or Electrical Noise on page 4-6. For a
dual coil TMD, you can also try lowering the transmitter coil to the minimum
height possible (refer to Outline, Mounting and Assembly, Coil Stand
(D07328C-A003).

If these steps do not result in adequate sensitivity, you may need to change
the material type code.

Note: Adjusting metal sensitivity is performed the same for both double and
single coil detectors.

4.5.2 Changing the Material Type Code to Adjust Sensitivity

Detecting small-sized tramp metal, especially small stainless steel tramp may
require changing the material type code used by the TMD. This may not
result in a dramatic sensitivity increase because a reduction of 1/2 in tramp
size may result in a reduction of only 1/4 to 1/16 of the signal; the signal
reduction is a function of both size and type.
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First, you must determine how well the TMD is working with the current
material type code (which should be 3).

1.

2.
3.

o

10.

11.

Balance the coils using the procedure in Correcting Coil Imbalance
on page 4-4.

Scroll to the COIL BAL display and observe the LED bar graph.
Increase the COARSE and FINE sensitivity values until 5 LEDs are
lit in the COIL BAL diagnostic display.

This may require a number of cycles of changing and observing.

When 5 LEDs are lit, record the COARSE and FINE values.
Scroll to the MAT CODE display and decrease the value shown in
the counter by 1. Press ENTER.

Balance the coils again using the procedure in Correcting Coil
Imbalance on page 4-4.

Scroll to the COARSE display and enter the value recorded in Step
4

Scroll to the FINE display and enter the value recorded in Step 4.
Scroll to the COIL BAL display and observe the LED bar graph.

If fewer then 5 LEDs are lit, the TMD is functioning properly at this
material type code and the sensitivity will be greater that it was with
the previous material type code.

Note: The lower the material type code number, the greater the
sensitivity to conductive materials other than tramp metal. In most
instances, this will not be a problem: If a problem should occur,
refer Adjusting for High Product Noise (Mineral Ores) on page 4-
9.

If more than 5 LEDs are lit, the TMD may still function properly at
this material code setting.

Perform an auto-calibration for coarse and fine metal sensitivity as
described in Section 3.3.4 and test the system to see if it trips on
tramp correctly.

If still greater sensitivity is required, repeat this procedure until you
have the sensitivity you need.

4.5.3 Testing for Coil or Junction Box Damage

If you suspect that coil or junction box (if used) damage may be causing the
TMD to operate improperly, follow the procedures in this section to test for

damage.

These procedures involve testing wiring on the CPU board (and in the junc-
tion box, if your system uses one) using an ohm meter.

Figure 4-1 shows the location of the terminals on the bottom left of the CPU

board.
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A WARNING
Failure to follow safe installation and
servicing procedures could result in death
or serious injury.

= Make sure only qualified personnel
perform installation and maintenance
procedures in accordance with the
instructions in this manual.

= Allow only qualified electricians to open
and work in the electronics cabinets,
power supply cabinets, control cabinets,
or switch boxes.

A WARNING

High voltage that may be present on leads
could cause electrical shock.

= All switches must be OFF when checking
input AC electrical connections, removing
or inserting printed circuit boards, or
attaching voltmeters to the system.

= Use extreme caution when testing in, on,
or around the electronics cabinet, PC
boards, or modules. There are voltages in
excess of 115 V or 230 V in these areas.

Figure 4-1: Terminals on the CPU Board

ield Terminals 2 EST Terminals

; red
O S =11 A o 3 £
hl hl N
8] g=12 :’ $
k1 N B L] = D
[ 8] 4 ™ S Ad S
(=] — Rra A
CAI - SR R - | 4101 1L,
"‘- S 7 = S Ay ®
oo ole wer| -1 [Qle, o0l |8
®Fi| sl s o S
bl N ) » »Of |
i ®* SR ¥10) (&
delH |8} 2 ~Ed 2 S
wf2| wall Y6 ) » v 1=l
ool )W I | -l 1) > | Of |®
e = p B L) &
5 o IS e B 1) > = S
B ~ 15 L’ o'~ N : P e
N ﬂ siCy|L] N
v e <M - 1l = v
o) S woe] Q)4 Al o)
A90505 LU K a0 1o Y ur

REC 4105 4-19



ORETRONIC™ Tramp Metal Detector

4.5.3.1Testing the Transmitter Coil

Follow this procedure to test the transmitter coil if your system does not
have a junction box.

1. Turn off power to the control unit (SW6).
2. Disconnect the transmitter coil wires from field terminals 4 and
5

3. Measure the resistance of the coil.

If the ohm meter does not show 2-3 ohms, the transmitter coil
is bad.

If the transmitter coil resistance is approximately 2-3 ohms, the
transmitter coil, it is wiring, and its portion of the CPU board is
all right. Check the receiver coil.

If your system uses a junction box, follow this procedure to test the trans-
mitter coil.

1. Turn off power to the control unit (SW6).
2. Disconnect the transmitter coil wires from field terminals 4 and

3. Measure the resistance of the coil.

If the transmitter coil resistance is approximately 2-3 ohms, the
transmitter coil, it is wiring, and its portion of the CPU board is
all right. Check the receiver coil.

4. If the ohm meter does not show 2-3 ohms on the transmitter
coil wires, measure terminals 24 and 25 at the junction box.

If 24-25 at the junction box are 2-3 ohms, the cable from the
junction box to the control unit is bad.

4.5.3.2Testing the Receiver Coil
Follow this procedure to test the receiver coil if your system does not
have a junction box.

1. Turn off power to the control unit (SW6).
2. Disconnect the receiver coil wires from field terminals 1 and 2.
3. Measure the resistance of the coil.

If the resistance is greater than 500 ohms, the receiver coil is
bad.

If the receiver coil resistance is approximately 450-500 ohms,
the receiver coil, it is wiring, and its portion of the CPU board
is all right.
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If your system uses a junction box, follow this procedure to test the receiver
coil.

1. Turn off power to the control unit (SW6).

2. Disconnect the receiver coil wires from terminals 121 and 222 at the
junction box.

3. Measure the resistance of the coil.

If the resistance is greater than 500 ohms, the receiver coil is bad.

If the receiver coil resistance is approximately 450-500 ohms, the receiver
coil, it is wiring, and its portion of the CPU board is all right.

4. If the receiver coil resistance is all right, reconnect the wires to the
terminals in the junction box.

5. Disconnect the receiver coil wires from field terminals 1 and 2 in the
control unit.

6. Measure the resistance of the coil.
If the receiver coil resistance is greater than 2,500 ohms, the wiring to the
junction box or the junction box circuit is bad.

4.5.4 Determining TMD Malfunction

If the TMD is not functioning correctly, follow the test procedures in this
section to help determine the problem.

A WARNING
Failure to follow safe installation and
servicing procedures could result in death
or serious injury.

= Make sure only qualified personnel
perform installation and maintenance
procedures in accordance with the
instructions in this manual.

= Allow only qualified electricians to open
and work in the electronics cabinets,
power supply cabinets, control cabinets,
or switch boxes.

AWAFINING
High voltage that may be present on
leads could cause electrical shock.

= All switches must be OFF when checking
input AC electrical connections, removing
or inserting printed circuit boards, or
attaching voltmeters to the system.

= Use extreme caution when testing in, on,
or around the electronics cabinet, PC
boards, or modules. There are voltages in
excess of 115 V or 230 V in these areas.
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10.

Turn on power to the control unit (SW6).

If the displays do not light, check power wiring on TB1.
If the line voltage setting is not correct for your detector
(SW5), correct it.

Turn the power switch (SW6) off.

Remove fuse (F1) and test it.

If the fuse tests good, put it back into the fuse holder and
continue with this procedure.

If the fuse tests bad, go to the next procedure.

Turn the power switch back on.

If the displays do not light, turn the power switch off and test
the fuse again.

Check the connectors on the CPU board and the ribbon cable to
the display board for correct mating on boards.

Re-insert any connector that may have come loose during
shipping or installation.

Check for coil or junction box damage using the procedures in
Testing for Coil or Junction Box Damage, Section 4.5.3.

Turn the power switch back on.

If the displays do not light, the TMD has been damaged and
must be replaced.

If the fuse tested bad in the first procedure:

1.

2.
3.
4

TB1.

O© oo ~NO®

Replace the fuse with the correct sized fuse.

Turn the power switch back on.

If the displays do not light, turn the power switch off.
Test the fuse again.

If the fuse tests good, follow Steps 8-10 in the first test
procedure.
If the fuse tests bad, continue with this procedure.

Disconnect all wiring to the CPU board except the power on

Replace the fuse with the correct-sized fuse.

Turn the power switch back on.

If the displays do not light, turn the power switch off.
Test the fuse again.

If the fuse tests good, follow Steps 8-10 in the first test procedure.

If the fuse tests bad, the TMD has been damaged and must be replaced.

The previous procedure should leave you with a functioning display with no
field wiring except incoming power. The next test is to determine whether a
peripheral system component may be causing the fuse to blow.

You will be connecting components to the CPU board one at a time until the
fuse blows. Refer to the field wiring diagram for your system or the Field
Wiring Diagram

(D07328C-E201) in Appendix D for correct wiring connections.
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The basic procedure for testing components is:

1

2.
3.
4.

Turn the power switch (SW6) off.

Wire in a component.

Turn the power switch on.

Check the front panel.
If the displays are lit, that component did not blow the fuse.
Repeat the procedure for the next component.

If the displays do not light, the fuse is blown. The wiring for
that component is causing a problem.

Wire in the components, one at a time, in the following order:

Transmitter coil
Clip detector A
Clip detector B
High pile detector
SYNC input
Receiver coil
Remote panel

Alarm outputs

If all of the system wiring tests all right, go on to the next procedure for
checking the TMD configuration.

REC 4105

5.

6.
7.

Turn on power to the control unit (SW6).
Place the TMD in Setup/Calibrate mode.

Scroll to the MAT CODE display.
1. The value shown in the counter should be 3.

If the MAT CODE value is not 3, change it to 3 and press
ENTER.

If you changed the value, rebalance the coils using the procedure
in Correcting Coil Imbalance on page 4-4.

Scroll to the COARSE display.

. Set the coarse sensitivity value to 6 and press ENTER.

11.
12.

13.

If a BALANCE fault message appears in the display, rebalance
the coils using the procedure in Correcting Coil Imbalance on
page 4-4.

Scroll to the FINE display.

Set the fine sensitivity to a value that lights 5 LEDs on the bar
graph and press ENTER.

If it is not possible to light 5 LEDs, decrease the value to 10.
Place the TMD in Run mode.
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4.6
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14.

15.

Pass a large piece of tramp or steel (3 inches or more in diameter)
through the coils while watching the bar graph.

If the number of lit LEDs increases when the metal passes
through the coils, the TMD is functional.

If no change in the bar graph occurs when the metal is passed
through the coils, check all the wiring and installation.

If no abnormalities are found, the TMD is damaged and must be
replaced.

Passing Bars or Rods Undetected

Bar/rod detection is determined by four factors:

Coil balance
Belt speed
Bar/rod sensitivity

Bar/rod length

If there is a problem with any of these, the TMD may pass bars or rods

undetected.

If your TMD is passing bars or rods undetected, use the procedure in this
section to help determine the cause. The procedure is written as though you
are familiar with using the operator interface. If you are not familiar with

the operato

r interface, please read the detailed descriptions of the front panel

keys, indicators, and displays in Chapter 3 of this manual before beginning
the procedures.

1.

2.
3.

Check the coil balance using the procedure in Correcting Coil
Imbalance on page 4-4.

Place the TMD in Setup mode.

Scroll to the BELT SPD display.

The counter should show the maximum belt speed or the actual
speed if a speed sensor is being used. If the value is incorrect,
change it.

Scroll to the BAR LEN display.

The counter should show the maximum bar/rod length to let pass
without tripping the TMD. If the value is incorrect, change it.
Scroll to the BAR SENS display.

If the value in the counter is 0, bar/rod detection is disabled. Set
the value to 1.

If the desired size bar/rod is not detected, increase the sensitivity
value by 1 until it is.
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4.7 Installing Default Values

If the TMD software should become corrupted, you may need to install the
factory default values to get your system running. If possible, record all of
your setup and calibration settings so you can re-enter them.

Follow this procedure to install factory default values.

1. Turn off power to the control unit (SW6).
2. Set DIP Switch position 8 on SW1 to ON (enable cold start on
power up).

Refer to DIP Switch Settings on page 2-25.

3. Turn on power to the control unit (SW6) and wait 4 seconds.
Default values will be installed on power up.

4. Set DIP Switch position 8 on SW1 back to OFF.

Note: It is very important that you set the DIP Switch to OFF so
you do not accidentally install default values if the machine is
power cycled.

The factory default values are as follows:

PARAMETER DEFAULT VALUE
Setup Displays

CLIP DLY 00.0
BAR SENS 00.0
BAR LEN 01.0
BELT SPD 400
TIME DLY 00.1
TIME DUR 00.1
MAT CODE 003
FILTER 001
OP FREQ 000
REMOTE N
MODBUS N
Calibrate Displays
COARSE 006
FINE 750
CLP CORS 000
CLP FINE 750
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4.8

Error Messages

The TMD has built-in error detecting that recognizes and reports error and
fault conditions in the system.

4.8.1 Error Conditions

When an error occurs, the ALARM LED lights and the error message appears
on the display. The display shows the type of error that occurred (refer to
Table 4-1). The counter shows the corresponding error number. An E in the
first digit of the counter indicates an error rather than a fault condition.

To clear an error message from the Run screen, press the ENTER key. Cor-
rect the error condition, scroll to the error message display (the last display
in the scroll), and press ENTER to clear the message.

Table 4-1: Error Messages

4-26

NO. MESSAGE MEANING

El COLD ST |[The detector cold started on power
up. Default values were used for
calibration settings.

Possible causes:

able Cold start DIP Switch is set to
ON

able Memory checksum problem

E2 RESETDIS ([The reset disable input is open.

(This input is used for the optional
marker feature.)

You cannot reset the detector until
the input is closed by resetting the
marker. (This prevents you from
restarting the belt without the
marker in place.)

4.8.2 Fault Conditions

Faults indicate that the TMD found a failure in the electronics or a setting
that does not allow the detector to operate. When a fault occurs, the ALARM
LED lights and the alarm output relay is activated. If the TMD is in Run
mode, the fault message appears on the display.

The display shows the type of fault that occurred (refer to Table 4-2). The
counter shows the corresponding fault number. An F in the first digit of the
counter indicates a fault rather than an error condition.

To clear a fault message from the Run screen, press the ENTER key. Correct
the fault condition, scroll to the error message display (the last display in
the scroll), and press ENTER to clear the message. To return the TMD to
Run mode, scroll up to the Run screen.
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Table 4-2: Fault Messages

ORETRONIC™ Tramp Metal Detector

NO.

MESSAGE

MEANING

F1

XMIT FLT

Indicates an open or short circuit
has been detected in the
transmitter coil. May be due to
faulty wiring or actual fault
condition.

F2

SELFTEST

Indicates a microprocessor
problem.

F3

BALANCE

The coil imbalance exceeds the
ability

of the detector to electronically
“self-

balance.” See section 4.4.1

F4

HIGHPILE

The high pile input was not reset
within
4 seconds after tripping.

F5

OVERLOAD

The input circuitry is saturated.
Reduce gain, mechanically balance
coils per 4.4.1 or remove the cause
of the overload.

F6

EST

Not yet implemented.
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5.1

5.2

Chapter 5

Service, Repair, and Replacement
Parts

This chapter provides information about service, repair, and replacement
parts for your ORETRONIC Il TMD. It includes the telephone numbers for
various departments at Thermo Electron. The procedure for ordering
replacement parts and a Return Material Authorization form are also
included in this chapter.

Service and Repair Information

The maintenance information in this manual is designed to meet your service
needs. If you should encounter a problem that requires technical assistance,
you may call Thermo Electron Product Service at (763) 783-2603.

Thermo Electron also provides on-site service technicians to assist customers
with installation, set up, initial calibration, customer training, maintenance,

and repair. Contact the Field Service department at the number given below
for current rates and scheduling.

Thermo Electron has a repair center located at our plant in Minneapolis,
Minnesota. Products that need system checkout or repair can be returned to
the plant with the Return Material Authorization (RMA) form found on page
5-3. Contact our Repair and Returns department at (763) 783-2774 to get an
RMA number to use on the form.

Note: Have your machine model number and serial number
available when you call.

Main Switchboard (763) 783-2500
FAX (763) 783-2525
Technical Assistance (763) 783-2603
Field Service (763) 783-2660

Return Material Authorization & Repair(763) 783-2774
Parts Ordering Information

For the fastest service when ordering parts, telephone or FAX the Thermo
Electron Parts Department at the numbers given below. Your regional field
service representative can also assist you with parts orders, but this may
delay shipment of your parts.

The recommended procedure for ordering parts is:
1. Determine the broken or faulty part.

2. Locate the part on the engineering drawings in Appendix D.
3. Find the corresponding part number in the parts list.
4

Before you contact Thermo Electron for your parts, make sure
you have the following information:
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° Machine model and serial number
° Purchase Order number
. Date required

o Preferred shipping method

. Part number(s), description, and quantity needed
5. Telephone or FAX:

Thermo Electron

Customer Service Department
501 90th Ave. NW
Minneapolis, MN 55433

FAX: (763) 780-2525
Customers A through | (763) 783-2775
Customers J through Z (763) 783-2773

Return Material Authorization and Repair (763) 783-2774
Business hours are 8:00 a.m. to 4:30 p.m. Central Time.

5.3 Parts Lists

The list below provides part numbers and descriptions of the replaceable
parts for the ORETRONIC Il TMD control unit.

All other replaceable parts for the ORETRONIC IIl TMD are shown on the
engineering drawings in Appendix D. The drawings help you accurately
identify the part(s) you need, and the parts lists on the drawings provide part
numbers and descriptions.

ITEM DESCRIPTION PART
NO.
Control Unit Enclosure, NEMA 4X 060095
Chassis Assembly 067169
PCBA, CPU 058550
PCBA, Display 058547
Relays (6) GP, 24 V DC, 5 A, 2SPST, PC 049637

Fuse, SloBlo, .37 (3/8) A (%4 x 1% Type T) 027784
Fuse, Slo-Blo, .19 (3/16) A (%4 x 1% Type T) 022898
Transformer, Power 059782
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Thermo

ELECTRON CORPORATION
501 90'" Avenue N.W. Minneapolis

MN 782 799 2EAN Return Material Authorization

RMA No. -

(This RMA Number Must Be Marked On All Paperwork And
Req’d.
Date: Return, Freight Prepaid To:
Customer Thermo Electron Corporation
Contact: 501 90" Avenue N.W.
Phone: ( ) Minneapolis, MN 55433
Area Code

Bill To Ship To
Returned From: Return To:

Description Of Material Being Returned:

Describe Equipment Malfunction Or Defect, If Any; Symptoms:

Minimum Charge

] Informed
Customer of L] Inspection Charge Per Item
Service Requested:
[ ] Estimate P.O.

[] Repair & Return Required No.:
[] Return for ] Original P.O. or Thermo
[ ] Warranty Repair or Serial
Replacement No:

Original Original
P.O. # Order/Job #
[l Return Warranty/Exchange Unit Shipped on Thermo Order No.:
L]
Other:

Disposition/Comments: (Thermo Electron Internal Use Only)
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5.4 Disposal of Hazardous Waste

All soldered printed circuit boards must be disposed of in accordance with
your local Hazardous Waste policy.

As an alternative, you may return product supplied by Thermo Electron, with
an RMA form, freight prepaid for disposal. Contact our Repair and Returns
department at (763) 783-2774 to get an RMA number to use on the form.
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A.l.

A.2.

Appendix A
TMD Modbus Interface

This Appendix provides information about the Modbus protocol implemented
for communications between the ORETRONIC IIl Tramp Metal Detector
(TMD) and an intelligent host or PLC. It deals only with the protocol as
used for this particular interface.

If you need detailed information about all aspects of Modbus protocol, refer
to Modicon, Document Number PI-MBUS-300, Revision J.

Overview of TMD Communications

The TMD Modbus interface protocol is a subset of the Modicon Modbus
protocol. The physical layer uses an asynchronous serial bus topology with
an RS-485 physical data medium. Transferred data is 8-bit binary using RTU
framing and 16-bit CRC error checking.

Control is restricted to a single master/multiple slave configuration. The
host or PLC must act as a Modbus master device. Baud rates supported are:
1200, 2400, 4800, 9600, 19200. The default is 9600 bps.

Modbus Message Types Supported by the TMD

The TMD provides normal Modbus responses only for the functions listed
below; all other functions and diagnostic requests will return Exception 01
(Illegal Function).

e Function 03 - Read Holding Registers
e Function 06 - Preset Single Register

e Function 16 - Preset Multiple Registers

Holding register reads (Function 03) are restricted to transferring 1 to 16
registers at a time, starting with the specified holding register address. Any
other form of holding register address will return Exception 02 (Illegal Data
Address). This is a sub-set of normal Modbus slave responses.

Holding register writes (Function 16) are restricted to transferring 1 to 16
registers at a time, starting with the specified holding register address. Any
other form of holding register address will return Exception 02 (Illegal Data
Address). This is a sub-set of normal Modbus slave responses.
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Broadcast messages are not supported in this implementation.

Following are examples of Modbus query messages and their responses.

A.2.1.

Example: Read Holding Registers

In this example, the host reads holding registers 40003-4005 from slave

device 5.

QUERY RESPONSE
Field Name Contents Field Name Contents
(Hex) (Hex)

Slave Address 05 Slave Address 05

Function 03 Function 03

Starting Address Hi |00 "Byte Count 06

Starting Address Lo 02 "Data Hi (Reg. 40003) [02

No. of Registers Hi |00 "Data Lo (Reg. 40003) 2B

No. of Registers Lo [03 "Data Hi (Reg. 40004) |00

Error Check (16-bit Data Lo (Reg. 40004) (00
CRC)

"Data Hi (Reg. 40005) 00

"Data Lo (Reg. 40005) 64

Error Check (16-bit
CRC)
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A.2.2. Example: Preset Multiple Registers

In this example, the host writes new data (00 OA and 01 02 hex) to holding
registers 40002-40003 in slave device 7.

QUERY RESPONSE
Field Name Contents Field Name Contents
(Hex) (Hex)

Slave Address 07 Slave Address 07
Function 10 Function 10
Starting Address Hi 00 Starting Address Hi 00
Starting Address Lo 01 Starting Address Lo 01
No. of Registers Hi 00 No. of Registers Hi 00
No. of Registers Lo |02 ||No. of Registers Lo  [02
Byte Count 04 Error Check (16-bit

CRC)

Data Hi 00
Data Lo 0A
Data Hi 01
Data Lo 02
Error Check (16-bit
CRC)

A.2.3. Exception Responses

When the TMD is unable to respond normally to a Modbus query, it will
return an appropriate exception response to the host.

Table A-1 shows the two-digit code and the meaning of each exception

response.
Table A-1: TMD Exception Responses
EXCEPTION CODE MEANING

[llegal Function 01 The function code received in
the query is not supported.

I[llegal Data 02 The data address in the query

Address is not an allowable value for
the slave.

I[llegal Data Value 03 [The value in the query data

field is not an allowable value
for the slave.

Slave Device Busy 04 [The slave is processing a
long-
duration program command.
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A.2.4. Master/Slave Timing Considerations

The Modicon Modbus protocol establishes a minimum timing interval
between query and response messages that use RTU framing. This delay
allows devices attached to the serial bus to identify message boundaries by
means of the idle time between messages. The minimum idle time between
messages is 3.5 character times at the current serial baud rate. However,
there must be no more that 1.5 character times between characters within a
message, or the message will be considered invalid.

In a multidrop system, all slave devices must process all query messages,
except for broadcast messages. Slave devices not addressed by the query
must also process and discard the response message sent by the slave device
that was addressed.

The slave device ID (slave address) for each individual TMD is assigned in
setup and can be from 1 to 247. On a multidrop line, each address must be
unique.

A.2.5. TMD Holding Registers

The TMD uses Modbus holding registers (4xxxx designation) to implement
the register set. The message function code implicitly defines that the query
applies to a holding register. The leading 4 (indicating a holding register) is
not sent as part of the register address. Registers are addressed starting at
zero: register 1 is addressed as 0.

Table A-2 describes each holding register used for Modbus communication
with the TMD. In the table, Type “I” is a signed integer; Type “P” means
that data is packed within the bytes. MSB = most significant byte, LSB =
least significant byte.
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Table A-2: TMD Holding Registers (Continued)

REGISTER ACCESS TYPE DESCRIPTION
ADDRESS

40001 Read Only | Coast count = Number of pieces of metal counted
since the last time the detector was RESET.

40002 Read Only | Total count = Total number of pieces of metal
detected.

40003 Read Only | Received signal = Amplified and filtered signal
derived from the receiver coil. The metal
detection algorithm depends on the amplitude of
this signal.

40004 Read/Write | Fine sensitivity used to determine whether metal
is present.

40005 Read/Write | Clip sensitivity used to determine whether metal is
present when clip detection is active.

40006 Read/Write | Clip delay = Length of belt to let pass the
detection area when clip detection is active.

40008 Read/Write | Bar length = Maximum length of the bar/rod.

40009 Read/Write | Belt speed = Entered belt speed if no speed input
is present.

It is the actual belt speed if a speed sensor is
present.

The units are feet/minute or meters/minute,
depending on the units implied by the operator
during automatic calibration.

40010 Read/Write | Timed delay in seconds. The number stored in
this register is divided by 10.

40011 Read/Write | Timed duration in seconds. The number stored in
this register is divided by 10.

40012 Read/Write | Material code = Code ranging from 0 to 7 used to
select the window timing that controls the time
delay from the coil excitation phase to the data
sampling phase.

0 - Minimum delay
7 - Maximum delay
40013 Read/Write | Coarse sensitivity = Amount of amplification
applied to the signal from the receiver coil.
0 - Minimum gain
7 - Maximum gain
40014 Read/Write | Clip sensitivity = Amount of amplification applied

to the signal from the receiver coil when clip
detection is active.
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REGISTER
ADDRESS

ACCESS

TYPE

DESCRIPTION

0 - Minimum gain

7 - Maximum gain

40015

Read/Write

Key input register; shows which key was pressed.
This register is used for diagnostic purposes.
OxFF - No key was pressed

OxFE - SCROLL up key was pressed

OxFD - RESET key was pressed

OxFB - VALUE up key was pressed

OxF7 - VALUE down key was pressed

OXEF - SCROLL down key was pressed

OxDF - ENTER key was pressed

40016

Read

Only

THERMO ELECTRON USE ONLY

40017

Read

Only

THERMO ELECTRON USE ONLY

40018

Read

Only

Password = Password entered by the user if
password protection is enabled.

40019

Read

Only

THERMO ELECTRON USE ONLY

40020

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 0 (left most
character) of the text display

40021

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 1 of the text
display

40022

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 2 of the text
display

40023

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 3 of the text
display

40024

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 4 of the text
display

40025

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 5 of the text
display

40026

Read

Only

MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for character 6 of the text
display

40027

Read

Only

MSB = 0x20 (ASCII code for a space)
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REGISTER ACCESS TYPE DESCRIPTION
ADDRESS
LSB = ASCII code for character 7 (right most
character) of the text display
40028 Read Only P |THERMO ELECTRON USE ONLY
40029 Read Only P |THERMO ELECTRON USE ONLY
40030 Read Only P |THERMO ELECTRON USE ONLY
40046 Read Only P  [Second general purpose status register, which is
used for diagnostic purposes.
If set (1), the bits have the following meanings
(otherwise, bits are 0):
Bit 0 - Remote mode is enabled
Bit 1 - Modbus is enabled
Bit 2 - TMD is in Setup/Calibration mode
Bit 3 - Speed input is enabled
Bit 4 - SYNC input is enabled
Bit 5 - Belt direction is set to “Reversed”
Bit 6 - Measure units are Metric
Bits 7-15 - Unused
40047-40099 Not used
40100 Read Only THERMO ELECTRON USE ONLY
40101 Read Only THERMO ELECTRON USE ONLY
40031 Read Only P |General-purpose status register, which is used for

diagnostic purposes.

If set (1), the bits have the following meanings
(otherwise, bits are 0):

Bit 0 - NORMAL LED is on

Bit 1 - ALARM LED is on

Bit 2 - CALIB LED is on

Bit 3 - BYPASS LED is on

Bit 5 - Metal has been detected

Bit 6 - An error has been detected

Bit 7 - E1 error flag (Cold Start) is present

Bit 8 - E2 error flag (Reset Disable) is present
Bit 9 - F1 fault flag (Transmitter Coil) is present
Bit 10 - F2 fault flag (Self Test) is present

Bit 11 - F3 fault flag (Coil Balance) is present
Bit 12 - F4 fault flag (High Pile) is present

Bit 13 - F5 fault flag (A/D Converter Overload) is
present

Bit 14 - F6 fault flag (Audit Check Failure) is

REC 4105
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REGISTER ACCESS TYPE DESCRIPTION
ADDRESS
present
Bit 15 - Not used
40032 Read Only P |Indicates how many LEDs are lit on the bar graph.
Uni-polar mode:
MSB = 0x00
LSB = Number of LED bars lit
In this mode, zero is at the bottom of the graph.
LSB is proportional to the absolute value of the
metal signal.
Example: LSB = 3 indicates that three bars above
the bottom are lit. This can mean +3 or -3.
Bi-polar mode:
MSB = 0x01
LSB = Number of LED bars lit
In this mode, zero is in the middle of the graph.
LSB is proportional to the metal signal. Sign is
taken is taken into account.
Example: LSB = 3 indicates that seven bars below
the center are lit. This means —-7.
400383 Read/Write I Audit fine sensitivity if Audit Check is active.
40034 Read/Write | Audit coarse sensitivity if Audit Check is active.
40035 Read/Write I Audit interval = Time, in hours, between Audit
Checks.
40036 Read/Write I Filter = The noise filter used on the TMD.
0 - Filter emphasizes middle of response curve
1 - Filter emphasizes beginning of response
curve
2 - Filter weights all of the curve equally
40037 Read/Write Frequency = The operating frequency of the TMD.
0 - 900 Hz
1-780 Hz
2 - 660 Hz
3 - 1020 Hz
40038-40041 Read Only P |Software version, stored as two characters per
integer.
Left most character is stored in the MSB of
Register 40038.
40042-40044 Read Only P Packed ASCII representation of the 3-digit counter
LED.
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REGISTER ACCESS TYPE DESCRIPTION
ADDRESS

Integer 0 - Left most digit (Reg. 40042)
MSB = 0x20 (ASCII code for a space)
LSB = ASCII code for left most digit

Integer 1 - Middle digit (Reg. 40043)

If left most digit has a decimal point:

MSB = ASCII code for a .

If left most digit does not have a decimal point:
MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for middle digit

Integer 2 - Right most digit (Reg. 40044)

If middle digit has a decimal point:

MSB = ASCII code for a .

If middle digit does not have a decimal point:
MSB = 0x20 (ASCII code for a space)

LSB = ASCII code for right most digit

40045 Read Only | Time constant (in ms)
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B.1.

B.2.

Appendix B
Remote Front Panel

This Appendix describes the optional remote front panel for the
ORETRONIC Il TMD. It includes technical specifications, wiring
procedures, instructions for setup and operation, and a spare parts list.

Overview

The operator interface to the TMD is a front panel on the control unit. The
front panel is composed of a touch panel keypad, LED indicators, an eight-
character alphanumeric display, and a three-digit counter LED.

The keypad is used to enter and change values and to scroll the displays.
The displays indicate tramp count and coast count during normal operations
and are used during setup and calibration. LEDs visible from outside the
enclosure indicate NORMAL, BYPASS, and ALARM conditions and a bar
graph show signal strength.

A remote front panel display option using RS-485 serial communications can
be added to the main TMD control unit. The remote front panel includes a
separate power supply and has a distance limitation of 4,000 ft (1,219 m)
from the main TMD control unit.

The remote front panel is identical to the front panel on the control unit in
both appearance and operation.

Routine Maintenance
Keep the area around the TMD free from rocks and material build-up.

The TMD system can be washed down with water and meets NEMA Type 4X
standards. Do not add harsh chemicals, caustics, or disinfectants to the wash
down solution.

The control unit enclosure can be wiped clean with a damp cloth, and if
necessary, a mild detergent. Never use abrasive cleaners, especially on the
display windows. Keep the enclosure door tightly closed to prevent dirt
infiltration.

As a preventive measure, check all wires, plugs, and integrated circuits in
the control unit to make sure they are tight in their connectors.

The idlers on each side of the TMD coil support structure should be greased
according to the manufacturer’s specification.

Make sure that the conveyor belt is running true to the conveyor centerline
in the detection area to prevent damage to the coil support structure and
coil(s).
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B.3. Technical Specifications

This section lists the technical specifications that pertain to the remote front
panel of an ORETRONIC IIl Tramp Metal Detector.

Enclosure

Type:

NEMA 4X, non-metallic

Size:

11.20in. x 9.23 in. x 6.12 in. (H x W x D)
(284.5 mm x 234.4 mm x 155.4 mm)

Weight:

11.51b (5.2 kg)

Maximum Distance from TMD:
4,000 ft (1,219 m)

Environmental Conditions

Location:

Indoor/outdoor

Storage Temperature:

—67 to 158° F (-55 to 70° C) ambient
Operating Temperature:

—-40 to 122° F (-40 to 50° C)

Humidity:

10 to 95% relative humidity, non-condensing
Altitude:

6,561 ft (2,000 m)

Pollution Degree:
Pollution Degree 2

Power Requirements

Nominal Line Voltage:

115/230 VAC, selectable

Operating Range:

+10, -15%

Nominal Frequency:

50/60 Hz

Operating Range:

47-63 Hz

Fusing:

115 VAC (F1) - 1/4 A, 250 VAC, “Type T”
230 VAC (F1) - 1/8 A, 250 VAC, “Type T”
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Maximum Non-Destructive Input Voltage:
150/300 VAC for one minute

Overvoltage Category:

Transient overvoltage according to installation category
(Overvoltage Category II)

Power Switch:
On chassis

Displays/Keypad

Display:

Three seven-segment LEDs for counts

One eight-character alphanumeric LED display

Bar Graph:

20 LED bars

Status LEDs:

Red for ALARM, green for NORMAL, yellow for BYPASS
Calibrate LED:

Indicates the detector is in calibrate mode

Keypad:

Mounted on the enclosure door

Cutouts for viewing display, status LEDs, and bar graph

B.4. Installing the Remote Front Panel

This section provides information about mounting and wiring the remote
front panel.

Do not connect power to the machine or turn on the unit until you have read
and understood this entire Appendix. The precautions and procedures pre-
sented in this Appendix must be followed carefully to prevent equipment
damage and protect the operator from possible injury.

AWARNING
Failure to follow safe installation and
servicing procedures could result in
death or serious injury.

= Make sure only qualified personnel
perform installation and maintenance
procedures in accordance with the in-
structions in this manual.

= Allow only qualified electricians to open
and work in the electronics cabinets,
power supply cabinets, control cabinets,
or switch boxes.
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A WARNING

High voltage that may be present on
leads could cause electrical shock.

= Disconnect incoming power at mains
before beginning any installation or wiring
procedures.

= Use extreme caution when testing in, on,
or around the electronics, PC boards, or
modules. There are voltages in excess of
115 V or 230 V in these areas.

= Covers over the electronics should always
remain in place during operation. Remove
only for maintenance procedures with the
machine’s power OFF. Replace all covers
before resuming operation.

AWAF{NING
Use only the procedures and new parts
specifically referenced in this manual to
ensure specification performance and
certification compliance. Unauthorized
procedures or parts can render the
instrument dangerous to life, limb, or

property.

A WARNING
All wiring must be done in accordance
with field wiring diagrams, applicable
sections of the National Electrical Code,
and local electrical codes.

B.5. Mounting the Remote Front Panel

The remote front panel should be mounted in a vibration-free area less than
4,000 ft (1,219 m) from the main TMD control unit. Mount the enclosure to
a rigid, flat, vertical surface using the 2-position mounting feet on the back
of the enclosure (see Figure B-1).
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Figure B-1:

A90514

REC 4105

Oretronic Il Tramp Metal Detector

Remote Front Panel Dimensions
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A WARNING

Make sure the mounting surface is flat so
that the fiberglass enclosure does not
twist or warp when the mounting bolts
are tightened.
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Follow this procedure to mount the remote front panel enclosure.

1. Open the enclosure door.
16. Bolt the enclosure to a flat, vertical surface using the 2-position
mounting feet on the back of the enclosure (see Figure B-1).
17. Punch the required conduit holes in the bottom of the enclosure
for the power supply cable and the communications cable(s).

Locate the holes on the appropriate sides of the enclosure to separate high
and low voltages (see Figure B-1).

18. Install conduit.
B.6. Field Wiring the Remote Front Panel

All wiring, except as noted, is the responsibility of the customer. Follow the
field wiring diagram for your system or refer to the Field Wiring Diagram
(D07328C-E201) in Appendix D to connect system wiring to the remote front
panel.

A WARNING
All wiring must be done in accordance
with field wiring diagrams, the National
Electrical Code, and all local electrical
codes.

B.6.1. Input Power Requirements
Switch selectable: 115 VAC or 230 VAC

Fusing:115 VAC (F1) - 1/4 A, 250 VAC, “Type T~
230 VAC (F1) - 1/8 A, 250 VAC, “Type T~

B.6.2. Critical Wiring Conditions

Be sure to observe the following critical wiring conditions to ensure proper
connection of your detector:

e Ensure power to the remote front panel is OFF.

e Power and communications cables must be routed through
different areas of the enclosure (see Figure B-1).

e Earth ground all enclosures and conduit. A ground connection
between all conduits is required.

e Stranded, rather than solid, wire should be used. This wiring
should be long enough, and routed, to allow the chassis to be
removed from the front for servicing.
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e Connect the shield only where shown.
o Never use a “megger” to check the wiring.

o A readily accessible disconnect device (maximum 20 A) shall
be incorporated in the field wiring. This disconnect should be
in easy reach of the operator and it must be marked as the
disconnecting device for the equipment.

e All conduit should enter the bottom of the enclosure. Do not
run conduit through the top or sides of the enclosure.

B.7. Field Wiring Procedure

Follow all cable number specifications on the Field Wiring Diagram
(D07328C-E201) when connecting wiring to the remote front panel. Figure
B-2 shows the locations of the wiring connections.

Figure B-2: Interior of the Remote Front Panel Enclosure

Use this procedure to wire the remote front panel.

1. Ensure that the POWER switch on the chassis cover is in the “OFF”
position.
19. Route incoming power connections through a conduit hole in the
bottom right of the enclosure (see Figure B-1). Use 14 AWG
stranded copper wire.

Maintain a gap of at least % in. from low voltage wires.
Leave enough loose wiring (about 8 in.) to allow the chassis

cover to be moved without having to disconnect wires.

20. Route the communications cable(s) through a conduit hole on the
bottom left of the enclosure (see Figure B-1).

Leave enough loose wiring (about 8 in.) to allow the chassis
cover to be moved without having to disconnect wires.
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B-8

21.

Connect the communications cables to the appropriate terminals
on the remote front panel chassis cover (see Figure B-2). Refer
to the Field Wiring Diagram

(D07328C-E201). Connecting Incoming Power

A WARNING
Do not apply power until you have read
and understood this entire section.
Improper connection may result in
damage to your detector.

= Verify that the input voltage is correct with
a voltmeter before you connect it to the
unit. The red tag attached to the machine
specifies the correct input voltage for your
particular unit.

= Earth ground must be provided to the unit.
Do not use conduit to provide this ground.

= Follow your local electrical codes and
regulations for minimum wire size and
routing.

Follow this procedure to connect incoming power to the remote front panel.

See Figure B-2 for the locations of the terminals.

1. Determine the input power to be supplied to the control unit
and set the VOLTAGE switch to the correct voltage (see Figure
B-2).

2. Verify that fuse F1 is correct for the input power.

115 VAC = 1/4 A, 250 VAC, “Type T”
230 VAC =1/8 A, 250 VAC, “Type T”

3. Connect the ground wire to the “GND” terminal.

4. Wire the HOT input power to the terminal labeled “H.”

5. Wire the NEUTRAL input power to the terminal labeled “N.”

Note: Make sure the chassis cover is closed before applying

power.

6. Put the POWER switch on the chassis cover in the “ON”

position.
B.8. Setting the Comm Switches

There are four DIP Switches on the inside of the enclosure door that must be
set correctly for the remote front panel. These switches correspond to the
SW4 Comm switches on the CPU board of the main TMD.

The Comm

switches must be set on both SW4 and the remote front panel.

Refer to Table B-1 for the correct switch settings to support the remote front

panel.
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Table B-3: Comm Switch Settings

POS FUNCTION ON OFF

1 & 2 [Configures RS-485 2-wire RS-485 * 4-wire RS-485
communication.

3 Connects a * Termination ON[Termination OFF
termination resistor
across the receive
input.

4 Not used

*Setting for TMD remote front

B.9. Setting up and Operating the Remote Front Panel

The remote front panel uses the setup and calibration parameter settings of
the main TMD control unit. To support the remote front panel, the remote?
parameter in the control unit must be set to y.

Because the operator interface provided by the remote front panel is iden-
tical to that provided by the TMD control unit, all operations are performed
identically. Refer to Chapter 3 for a complete description of the operator
interface and information about operations. Refer to Chapter 4 for infor-
mation about troubleshooting procedures.

Note: If the main TMD control unit is in use, the display on the
remote front panel will show busy if you try to use it. You will
not be able to use the remote until 30 seconds after the control unit
is no longer in use.

Parts List

The list below provides part numbers and descriptions of the replaceable
parts for the ORETRONIC IIl TMD remote front panel.

Refer to the parts list in Chapter 5 and the engineering drawings in Appendix
C for other TMD system part numbers. The drawings help you accurately
identify the part(s) you need, and the parts lists on the drawings provide part
numbers and descriptions.

ITEM DESCRIPTION PART NO.
Enclosure, Rmt Display 060097
PCBA, Rmt Display/CPU 0654559
Fuse, Slo-Blo, 1/8 (.125) A (.25 x .125, Type 058550

T)
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C.1.

C.2.

C.3.

Appendix C
Electronically Simulated Tramp
(EST)

Overview

This appendix introduces you to Electronically Simulated Tramp (EST), a
specially designed optional system for your TMD. EST works as a quality
assurance check for your TMD to ensure the transmitter and receiver coils
are operating properly.

Theory of Operation

The transmitter induces a magnetic field in the EST that is detected by the
receiver coil. This effect is similar to what occurs when tramp metal is
present.

EST is periodically enabled by a timer that can be scheduled from 1 to 24
hours. The TMD reads the induced field EST produces and tests it against a
learned or reference EST value.

EST will not turn on when a belt splice is detected, but waits until the belt
splice is through the coils and then starts the test.

If the latest EST value measured differs from the reference or learned EST
value, an alarm is generated.

This simple, yet sophisticated system guarantees the transmitter and receiver
on your TMD are working properly.

Mechanical Installation

Use the following procedures for mechanical, electrical installation,
calibration, and setup. See Appendix D for the Engineering Drawings
related to mechanical installation.
EST is mounted on the coil support crossbeams.
1. Loosen nuts and remove the bolts from the coil support cross beam.
22. Place the EST plate under the coil support cross beam.

23. Using the bolts provided, insert the bolts through the coil support
cross beam and the slots in the EST plate. Place the nuts on the
ends of the bolts and hand tighten.

Note: Do not tighten the bolts securely at this time.
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C.4. Electrical Installation

See Appendix D for the engineering drawing related to electrical installation.

C.5. Calibration and Setup

1. At the TMD control panel, from the RUN menu, scroll to the
CALIBRATION menu press the value up arrow until the display
togglesto Y
24. Press ENTER

25.

26.

27.

28.

29.

30.

Scroll through the CALIBRATION menu until EST CAL
displays.
Press ENTER

EST takes three readings; these reading are at an interval that is
dependent on your belt speed. The system then takes an
average of the three readings and displays it on the display
screen.

The reading should display between 250 and 500. If your reading
is below or above those values, you have to gently move EST
horizontally to reposition it.

Press the ENTER key and run the calibration procedure again.
Keep moving the EST and running the calibration until your
reading displays in the desired 250-500 signal range.

After the value displays between 250 and 500, securely tighten
the nuts on the bolts that run through the cross support beam and
the EST plate.

Run the calibration again to ensure the EST plate did not move
while tightening the nuts. If the reading is not between 250 and
500, loosen the nuts and start the calibration again beginning
with Step 5.

C.6. Interval Setup

EST can be set to run at specific intervals. The interval range is between 1
and 24 hours. Use the following procedures to set up EST interval for

automatic

operation:

1. At the TMD control panel, from the RUN menu, scroll to the SETUP
menu press the value up arrow until the display toggles to Y.

31.
32.
33.

34.

Press ENTER
Scroll through the SETUP menu until EST INT displays
Press ENTER

The current interval displays.

Use the arrow keys to set the designated interval time between 1
and 24 hours.

Note: When you set the calibration reading and the interval you
must scroll back through the menus until you reach the RUN menu.
If you do not scroll back to the RUN menu, your changes are not

saved.
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C.6.1. Last EST (EST Last)
Last EST (EST LAST) displays the last signal reading for the last interval
EST test. Use the following procedures to display the last EST value:

1. At the TMD control panel, from the RUN menu, scroll to the
CALIBRATION menu.

35. Press ENTER
36. Scroll through the CALIBRATION menu until EST LAST
displays.
37. EST reading from the last interval time displays.
C.6.2. EST Test (EST Test)

EST Test (EST TEST) runs EST through a system test on demand. Use the
following procedures to run an EST test:

1. At the TMD control panel, from the RUN menu, scroll to the
CALIBRATION menu press the up arrow until the display toggles to
Y.

38. Press ENTER

39. Scroll through the CALIBRATION menu until EST TEST
displays.
40. Press ENTER

EST Test performs an EST test on demand. A test on demand can be done in
either calculation or normal mode of operation.

An EST test done on demand in NORMAL operating mode is identical to an
EST test done automatically using the EST Time Interval.

If the test fails, the ALARM LED lights and the alarm output is activated.
The alarm must be cleared before returning to normal operation.

An EST test failure in the CALIBRATION mode only lights the ALARM
LED. The ALARM LED turns off if either scroll key is pressed.

Use the following procedure to perform an EST Test in CALIBRATION

mode:
1. At the TMD control panel, from the RUN menu, scroll to the
CALIBRATION menu. Press the up arrow until the display toggles
to VY.

41. Press ENTER
42. Scroll through the CALIBRATION menu until EST Test displays.
43. Press ENTER

Use the following procedures to perform an EST Test in NORMAL mode:

1. At the TMD control panel, from the RUN menu, scroll to the
CALIBRATION menu. Press the up arrow until the display toggles
to N.

44. Press ENTER
45. Scroll through the CALIBRATION menu until EST Test displays.
46. Press ENTER
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Appendix D
Engineering Drawings

This Appendix contains the engineering drawings for your ORETRONIC 111
Tramp Metal Detector system. The following drawings are included:

» Field Wiring Diagram
(D07328C-E201)

» Under Belt Single Coil Assembly Stand
(D07328C-A110-XX)

» Under Belt Single Coil Final Assembly
(D07328C-A101)

» Under Belt Single Coil Installation Placement
(D07328C-A102)

» Under Belt Single Coil Outline and Mounting Under Belt
(D07328C-B101-XX)

» Final Assembly, Standard System
(D07328C-A001)

» Installation Placement, Standard System
(D07328C-A002)

» Outline, Mounting and Assembly, Coil Stand
(D07328C-A003)

» Outline & Mounting Dimensions, Clip Detector
(D07328C-B003)

» Outline & Mounting Dimensions, Flag Drop Marker
(B07328C-B004)

» Outline & Mounting Dimensions, Alarm Horn
(B07328C-B005)

» Outline & Mounting dimensions, Rotating Beacon Assembly
(B07328C-B006)

» Outline, Mounting and Installation, High Pile Detector
(B07328C-B007)
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» Electronically Simulated Tramp (EST) Assembly Standard/Hi
Strength
(D07328C-K001)

» EST Outline and Mounting
(D07328C-B008)

» EST Under Belt Outline and Mounting
(D07328C-B102)
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NOTES:

ITEM |[PART NO | QTY

DESCRIPTION

DWG NO/SPEC

NEMA 4 (OPTIONAL) (OPTIONAL)
ORETRONIC. I REMOTE FLAG 1. ALL WIRING MUST BE IN ACCORDANCE 12. THE SYNC FEATURE MUST BE USED WHEN THE
TRAMP METAL B ANEL DROP WITH (A) INSTRUCTION MANUAL, (B) THIS COILS OF TWO OR MORE TRAMP METAL DETECTORS
DETECTOR MARKER DRAWING AND (C) THE NATIONAL ARE WITHIN 30 FEET OF EACH OTHER.
ELECTRICAL CODE FOR AREA WHERE INSTALLED. 13. WHEN REQUIRED, CONTINUE WIRING OF MULTIPLE
- [—BY CUSTOMER 2. ALL COILS ARE TO BE POSITIONED SO THE JUNCTION SLAVE TRAMP METAL DETECTORS USING THE SYNC
115&%%@%% D—L_‘/\jji H H BOX AND COIL CABLES ARE ON THE SAME SIDE OF FEATURE AS ILLUSTRATED.
15 AMP DISCONNECT. § © N N THE CONVEYOR. 14. MAXIMUM CABLE LENGTH FOR SYNC OUTPUT/INPUT
BY CUSTOMER, L © G — G 3. ADJUST TRANSMITTER COIL, RECEIVER COILS, EST COILS IS 60 FEET.
SEE NOTE 1 / ;7 AND CLIP DETECTOR(S), PER INSTALLATION DRAWING. 15. ALL CABLES BY RAMSEY, EXCEPT AS NOTED.
ALARM J N.C.| 47/ 4. |IF BELT DIRECTION IS OPPOSITE OF THE BELT 16. USE BELDEN CABLE NUMBER 9829 FOR REMOTE
N.C.| 48 TRAVEL DIRECTION SHOWN ON THE COIL, REVERSE PANEL WIRING. (MAX. 4000 FT)
BYPASS J N.O.| 51 THE RECEIVER COIL BLACK AND CLEAR WIRES.
SEE NOTE 5
N.O. | 52 5. ISOLATED CONTACTS FOR ALARM PROCESS CONTROL
NORMAL | N.O.| 49 ARE RATED 5 AMPS AT 250 VAC NON—INDUCTIVE.
N.O.1 90 |\ /su 6. USE BELDEN CABLE NUMBER 8760 OR EQUIVALENT FOR
+RCV | 38 BLU/WHT — W — T |+XMIT WIRING REMOTE RESET SWITCH, RESET DISABLE, HIGH
—RCV | 39 7 CUSTOER 2 |=xMIT OPTIONAL PILE DETECTOR, BYPASS SWITCH, SYNC OUTPUT AND
XMIT [ 36 Vongv/ng; SO 3 | +RCV REMOTE SWITCHES THE TRANSMITTER, RECEIVER AND EST COILS.
—XMIT| 37 SHL/D == = 4 | —Rcv B _BY_CESIO'KER_ B 7. USE BELDEN CABLE NUMBER B772 OR
SHLD [ 40 [PF==—— == O i6 5 !_REMOTE —  RESET 1 EQUIVALENT FOR CLIP DETECTOR WIRING.
SEE NOTE 10 RESET [+ | 18 = CUSTONER . o o— | 8. DO NOT RUN COIL CABLES THROQUGH THE SAME
SWMITCHY -9 | BT LUSIVMER —5vERss oPERATE | CONDUIT AS POWER OR CONTROL WIRING.
BYPASS ] 2] ~BY CUSTOMER | 0 © | 9. INTERNAL COMPONENTS SHOWN ONLY FOR CLARITY.
|2 T Y — — f | 10. THESE INPUTS/OUTPUTS ARE LOW LEVEL D.C. ONLY:
SHLD | 20 | _ _SEE NOTE 9 _ _| MAXIMUM RATINGS ARE 24 VDC AND 80mA.
SHLD | 25 [—BY CUSTOMER 11. BLACK WIRE FROM CLIP DETECTOR IS NOT USED.
Oﬁ%ﬁ“{'{ N.C. | 41 O INSULATE BLACK WIRE WITH ELECTRICAL TAPE
N.C.| 42 = o OR OTHER APPROPRIATE METHODS.
—BY CUSTOMER
ALARM / N.O.| 43 o
SEE NOTE 5 OUTPUT{ v s ] .
H
TIMED
ALARM N.O. | 45 :I
OUTPUT | N.OC.| 46 COIL
N — COIL
+|l s >xr - - —_—_—_ Y —— = = = — 3
SEE NOTE 10 DEE\%EE Bl 4
SHLD | 26 RHLD (SEE NOTE 2) (OPTIONAL) (SEE NOTE 4) (OPTIONAL) (OPTIONAL) (OPTIONAL)
53
POWEE N.C. =2 TRANSMITTER EST RECEIVER CLIP cLIP HIGH PILE
SEE NOTE 5 = COIL COIL COIL DETECTOR DETECTOR DETECTOR
A B
SPARE
N.O. =5
IR e
TRANSMITTER = |CLR SEE NOTE 1,2,3,4,6 & 8
CO”_ 6 SHLD _____________________________________________
BLK — — —
EST + 2; WHT SEE NOTE 1,2,3.6 & 8
COIL TS e — — = = = = = = = = = = = = = = = = — — — — —
SHLD [ 59 [=HLD
|2 1 o R o R E—E—E————————————————————.
RECEIVER CLR SEE NOTE 1,2,3,4,6 & 8
CO”_ 2 SHI_D _________________________________________________________
S —BLK_ _ SEENOTE 3 & 11 _ _
~eD N.C.
CLIP +1 7 CLR +
DETECTO,F: Sl(i : BLU OR GRN SEE NOTE 1,3 & 7 N_O'
oSHpD T - " —"— - - """ -7
BLK _ SEENOTE 3 & 11
- N.C.
cup | T LI CLR +
DETECTOS Sli B BLU OR GRN SEE NOTE 1,3 & 7/ N_O'
s§yp Y- - - - - - - """ """ """ """ """ "™=” - ¥%° °” - *"‘">"-"-— ¥ H{ - ™WY¥VWVYVWVWVW_mW/WmmW Y e T T T T T
SEE NOTE 10 14
SEE NOTE 6
tfoopPr———-————— —_— . —_-—_—_—__—____________________— === N.C.
HIGH PILE _ g 1CLR SEE NOTE 1 & 6 N.C
DETECTOR 55 s4Hloy - - ">""""""""">""">"">"">">">"/"-"-"/"-"/"\)7,,__W WY it
(OPTIONAL) (OPTIONAL)
15
SPEED UNIT #2 UNIT #3 ,
SENSOR SIG 17 (SLA\/E) (SLAVE) CA]DD DATABASE. AUTOCAD
— |16 DO NOT SCALE DWG [SCALE  none e s et a0 o oy o Dume ey () 1y tse
SH I_D 14— REMOVE ALL BURRS AND an urpubfished work af Romsey. Ramsey htends to ond Is mokhtaining the work o3 eonfidential iformation.
UNNECESSARY SHARP EDGES | JOB NO Romery deo may vek te Frvisc s wotk oo or unpsbinhed espiighl,|n e st of Siber odmriont
TOLERANCE ENG DATE ﬁeﬂ:r;oruw?: :u‘m:ﬁz,:?.“kgngt [ 743 may not COpY. Use Qr diselose the hlarmation n 1ihls
33 BLK (oo — — — — — BLK 30 UNLESS SPECIFIED JLB |7—18-00 ~
SYNC OUTPUT, 7 CLR EE NOTE 1,6 & 15 CLR & SYNC INPUT, X + .06 DWN 7DAT%-:9 0
SEE NOTE 10 ~— 22 cnin® — — — — — SEE NOTES 10,13 & 14 xx 1 —os JB  |7-19-
S5 jSHD SHL0 |57 LM = Thermo Ramsey
33 B — — — — — — BLK =5 ANGLES 1+ _1/2° JLB  |[7—19-00 _ _
SYNC OUTPUT, 34 CI_R SEE NOTE 1!6 & ’|5 CI_R 31 SYNC |NPUT, NEXT ASS’Y 301 — 90th Avenue N.W. e¢Minncappolis, MN 55433 .(753)783—2500
SEE NOTES 10,13 & 14 —fsm0T SHLD 5 SEE NOTES COST OROER NG
10,13 & 14 E SPARE WAS AUDIT CHECK 5 /10/01 |KM—RWT FIELD WIRING DIAGRAM
D ADD EST OPTION a/24/01 |\MRWT | CUSTOMER TRAMP METAL DETECTOR
C SWITCH XMIT & RECV 11—28-00 | /BT | LOCATION ORETRONIC 1I|
B SWITCH XMIT AND RCV 11—2—0o |RPH—I(B NEMA 4
A RELEASED 7-19—g0 |"B—rwr| USER PART NO DRAWING NUMBER REV
E DESCRIPTION DATE |BXrp HOCATION D 07328c—E201 E
Derived From DO07344A—EOC1 © 09, by Therma Ramaey

4 |

1




ITEM [ PART NO| QTY DESCRIPTION DWG NO/SPEC
1 [ 067035 1 [BRKT,SIDE,ORE IIl,UND BELT,SGL D07328C—C108
2 |SEETAB| 2  [COILSUPPORT,CROSS BRACKET SEE TAB
3 | 003129 8  |WASHER,FLAT, 3/8 N
4 | 003125 8  |WASHER,LOCK,SPRING, 3/8 2N
5 | 013851 8 [SCR,LAGHEX, 3/8X 6.000  ZN
ii ii 6 | 066101 |SEE TAB|SCR,CAP,HEXFLG,1/2-13X 5.0 FGL
M 7 | 066097 NUTHEX, 1/2-13  GRY FBRGL
8 | 066350 SCR,CAP,HEXFLG,1/2-13X 2.0 FGL
9 | 067663 1 |BRKT,SIDE,ORE IIl,UND BELT,SGL D07328C—C109
10 | 068383 |SEE TAB|SCR,CAP,HEXFLG,1/2-13X 6.0 FGL
/N(©R(0)
o /A7) e
N > 1
N yd
/2A\GEG) N |
8 PLACES | ™ N | |
@) (@) | \\ |
° ° | -~ |
o — o — - 7 ] ~~ -
- o / /
©
o o m\/ EI\/ \/pj
DIM "A” l
- DIM “B”
DIM “B” + /4[2.9"]
—23 067034 96 111 [2819] 108 [2743] 067058 C07328C—C115-23 0 6
—22 067033 96 105 [2667] 102 [2591] 067057 C07328C—C115-22 0 6
—21 067032 84 99 [2515] 96 [2438] 067056 C07328C—C115—21 0 6
—20 067031 84 93 [2362] 90 [2286] 067055 C07328C—C115-20 0 6
—19 067030 1800 mm 87.38 [2219] | 84.38 [2143] 067054 C07328C—C115-19 0 6
—18 037029 72 87 [2210] 84 [2134] 067053 C07328C—C115—18 0 6
—17 067028 72 81 [2057] 78 [1981] 067052 C07328C—C115—17 0 6
© * —16 067027 1600 mm 76 [1930] 73 [1854] 067051 C07328C—C115—16 0 6
300 [354] —15 067026 60 75 [1905] 72 [1829] 067050 C07328C—C115—15 0 6
5 E —14 067025 60 54 69 [1753] 66 [1676] 067049 C07328C—C115—14 6 0
é —13 067024 1400 mm 68.12 [1730] | 65.12 [1654] 067048 C07328C—C115—13 6 0
21.3 [3.59] 12 067023 54 48 63 [1600] 60 [1524] 067047 C07328C—C115—12 6 0
! —11 067022 1200 mm 58.62 [1489] | 55.62 [1413] 067046 C07328C—C115—11 6 0
459,7 [18.10] 513 E3 =1 —10 067021 48 42 57 [1448] 54 [1372] 067045 C07328C—C115—10 6 0
| | —09 067020 1050 mm 52.75 [1340] | 49.75 [1264] 067044 C07328C—C115-09 6 0
o ! —08 067019 42 36 51 [1295] 48 [1219] 067043 C07328C—C115-08 6 0
—07 067018 900 mm 46.88 [1191] | 43.88 [1114] 067042 C07328C—C115-07 6 0
20.0 {3.54] —06 067017 36 30 45 [1143] 42 [1067] 067041 C07328C—C115-06 6 0
7 —05 067016 750 mm 41 [1041] 38 [965] 067040 C07328C—C115-05 6 0
—04 067015 30 24 39 [991] 36 [914] 067039 C07328C—C115-04 6 0
- 750 [2.95] —03 067014 24 600 mm 33 [838] 30 [762] 067038 C07328C—C115-03 6 0
—02 067013 20 500 mm 29 [737] 26 [660] 067037 C07328C—C115-02 6 0
38.0 [1.o0]— —01 067012 18 450 mm 27 (686] 24 [610] 067036 C07328C—C115—01 6 0
VERSION | PART NO. U.S. BELT 4+ 9 INCHES U.S. BELT + 15 INCHES METRIC "B” DIM "A" DIM PART NO. DRAWING NUMBER QTY QTY
STD. BELT WIDTH WIDE BASE B.W. BELT ITEM 2 ITEM 6 | ITEM 10
CADD DATABASE: AUTOCAD METRIC Al
NOTE: DO NOT SCALE DWG [SCALE NONE T dociment o cotenl o 1o poprty of T S, Chorme’) oy pek e
JREE B 22, [106 o FeE e et
1. READ ALL NOTES BEFORE STARTING ASSEMBLY. N JE()SI_SEl_\;é,ég”EED ENGLOC gA_T;g_OO publishe work. Those Hing aecess o this work may not copy use or dacose the infermation in tis
2. TORQUE NOT TO EXCEED 200 IN. LBS. X t15mm .06 [ow oA
;e ey Thermo
3. TORQUE NOT TO EXCEED 80 IN. LBS. FRACT. & _ 1/16 T
mare + g0 | ap D80 ELECTRON CORPORATION
4. DIMENSIONS ARE MM [INCHES] ST
UNDER BELT SINGLE COIL
5. FAORRE CS%I\éLCI)_LlJERDEDWgSILCSOlTLHE WEDGES AND HARDWARE CUSTOMER ASSEMBLY, STAND
C | 3487 ADD NOTE 5 8/1/03KIM WT LOCATION TRAMP METAL DETECTOR
B | 3439 ADD ITEM 10, ADD ITEM 6 TO TAB 5/19 /03 KMy
A | 2233 GENERAL CLEANUP 11/14 /0005 | _USER PART NO DRAWING NUMBER REV
REV/ ECO [hicro DESCRIPTION DATE [Blg| O D073728C-A110-XX| C
* | Derived From © 00, by Thermo Electron
8 7 6 5 4 3 2 1




3

TRAMP METAL DETECTOR

(ORETRONIC Il

CONDUIT BY CUSTOMER
(CONTAINS TRANSMITTER
& RECEIVER CABLES)

CLIP DETECTOR

{

FLAG DROP MARKER
(OPTIONAL)

(OPTIONAL)

LIQUID SPRAY MARKER

(OPTIONAL)

BEACON AND HORN
(OPTIONAL)

COIL STAND ASSEMBLY

SINGLE COIL

ITEM |PART NO| QTY

DESCRIP TION

DWG NO/SPEC

TJ()tFIE° CLIP DETECTOR
1. REMOVE OR REPLACE METAL DUST DECK OR ANY CROSS (OPTIONAL)
MEMBERS BETWEEN STRINGERS WITH WOOD OR PLASTIC.
2. COIL TO BE POSITIONED SO THAT THE COIL CABLES ARE ON
THE SAME SIDE OF THE CONVEYOR AS THE JUNCTION BOX.
4. |F IDLER SPACING IS LESS THAN 48”, REPLACE METAL IDLERS
WITH RUBBER IMPACT TYPE.
5. CLIP DETECTOR(S) SHOULD BE LOCATED PER DETECTOR DETAIL.
6. RECEIVER COIL CABLES TO ORETRONIC Il MAY BE
SHORTENED BUT NOT SPLICED. (CABLES BY THERMO RAMSEY)
7. TRANSMITTER COIL CABLE TO ORETRONIC Il MAY CADD DATABASE: AUTOCAD
BE SHORTENED BUT NOT SPLICED. (CABLE BY THERMO RAMSEY) DO NOT SCALE DWG |[SCALE  nN/A e B e B e e e e ot 2 s i
8. OPTIONAL CLIP DETECTOR(S) CABLES MAY BE SHORTENED BUT LREMOVE ALL BURRS AND == e vor o oy Ry i o ond o g e ok o confi i, it
NOT SPLICED. (CABLES BY THERMO RAMSEY) Sl v Thos b s o i wrk oy o 5. e o dhclns he ot
TOLERAN CE ENG E[;AT54 OO work unless expressly authorized by Ramsey.
9. IF BELT DIRECTION IS OPPOSITE OF BELT DIRECTION MARKED ON UNLESS SPECIFIED RWT |5/24/
THE COIL, SEE THE FIELD WIRING DRAWING. X + =5 N 18754 /00 Th P\
o 1 CI— erimao namsey
ANGLES + _1/2° RWT [6/15/00 ‘ ‘
NEXT ASS’Y 501 — 90th Avenue N.W. eMinneapolis, MN 55433 (763)783—2500
CUST ORDER NO
UNDER BELT SINGLE COIL
CUSTOMER FINAL ASSEMBLY
LOCATION ORETRONIC ]
TRAMP METAL DETECTOR
A | 2235 RELEASED 6/15/00 "'™gwr | USER PART NO DRAWING NUMBER REV
REV | ECO |MicRo DESCRIPTION DATE [Brgr | FOCATN D 07328C—A101 A
* | | Derived From DO07080B—A003 © 20Qq0by Thermo Ramsey
8 7 6 5 4 2 1




v | |

ITEM [PART NO| QTY DESCRIPTION DWG NO/SPEC
BELT SPLICE
HINGE OR PLATE TYPE
CROSS BRACING ,
PSWRE TYPE *(SEE NOTE 5) - SERSIEE AREA - *(SEE NOTES 1 & 10) NOTh:
*(SEE NOTES 1 & 10)
1. SEE MANUAL FOR REQUIRED METAL REMOVAL IN SENSING AREA.
DECK PLATE 2. COIL SUPPORT STRUCTURE TO BE LOCATED SO THAT CONVEYOR
BELT PATCHES .
“(SEE NOTE 5) /] 48.00 [1219.2] (SEE NOTES 1 & 10) WILL STOP BEFORE ANY TRAMP IS DISCHARGED.
| —— JPLER SPACING —————— | 3. SPRAY MARKER, FLAG DROP, OR DIVERTER CHUTE TO BE LOCATED
* (SEE NOTE 9)
| | WITHIN 10 SECONDS OF COIL SUPPORT STRUCTURE BUT NOT
| ] | | ] CLOSER THAN 3 FT.
NS AR °l / \ Lo Nae o ALF ol SN | - Lo 1 1F of | o j\%/t°| / id 4. LOCATE THE CLIP DETECTOR(S) 3 TO 4 INCHES FROM IDLER CLOSEST
SO (2D / \ <D / (5.7~ NN <D <D / ey TO COIL SUPPORT STRUCTURE.
NN | A7 N | S 5. IF THE BELT SPLICE IS WIRE OR IF A HOLE OR TEAR IN THE BELT
: / NN\
N / \ =/ | o SN | 77 IS FIXED WITH METAL SPLICES, INSTALL TWO PLATE BELT SPLICES
——— . - e A N == ON THE OUTER EDGE OF THE BELT FOR CLIP DETECTION.
AN S S N " 6. POSITION CLIP DETECTOR(S) FOR 1/4” CLEARANCE FROM BELT WHEN
\\\\\ E ///// N \\\ 7 /// LOADED.
BN = 7 ES NN = = 7. 15 FT. CABLE FROM TRANSMITTER COIL, 10 FT. CABLE FROM RECEIVER
BELT NN : ) NN | s BELT COILS AND 20 FT. CABLE FROM CLIP DETECTOR (BY THERMO RAMSEY), THEY
TRAVEL AN 2 e NN | s TRAVEL MAY BE SHORTENED BUT NOT SPLICED.
N 7 RN S 8. NO MAGNETS WITHIN 18 FT. OF COILS.
AN ES /  / NN / /7
ANRN ) AN 7 9. IDLER SPACING IN COIL AREA SHOULD BE 48" OR LARGER. IF FOR
N 0\ AN 7 N v MECHANICAL REASONS THIS SPACING IS NOT POSSIBLE THE DISTANCE
e L ZNANL i | JE[\ N | iyl MAY BE REDUCED BY USING RUBBER IMPACT IDLERS.
N\ /  / NN\ / /7
OOGO ZN NN s | = NN | s 10. METAL PIPES, CONDUITS, DUCT WORK, RETURN ROLLERS, DECK PLATES,
NN . s NN s AND CROSS BRACING SHOULD BE NO CLOSER THAN 4 FT. FROM COILS.
— . N N 2 | NN /s INLET AND OUTLET CHUTES, AND SKIRTBOARDS SHOULD BE NO
U (J U DNAN AU 7 AN 7 CLOSER THAN 8 FT. FROM COILS.
AN v | \\\ l\\ v
? / %\\ @/ 7 | E ] ] /6\ B NN e f@\
j k \ j k / jk ( = j k NN /s j k
lo B0 o / Yo/ o] \[o B o] | VF ° lo A0 o \ o A0 o

' ' j CLIP DETECTOR *(SEE NOTE 4) J

CONVEYOR STOPPING DISTANCE C CLIP DETECTOR
TO HEAD PULLEY — *(SEE NOTE 4)
*(SEE NOTES 2 & 3)

CLIP DETECTION PLATE
BELT SPLICES

*(SEE NOTE 5)

A

* SEE NOTE 4 * —=|=—— * SEE NOTE 4 * —=]
—=| 24.00 [609.6] |=~—

——|  24.00 [609.6] |~—

] DECK PLATE

*(SEE NOTES 1 & 10)

METAL SKIRT BOARDS
* (SEE NOTES 1 & 10)

I S —
—“"““\7’\—\ ———————————— T T T T T T T T T T T T I -
~ L/
0.50 [12.7] —=] |~=—
[ ] B i CROSS BRACING
CROSS BRACING *(SEE NOTES 1 & 10) CADD DATABASE: AUTOCAD
b 3 DO NOT SCALE DWG SCALE This document Is confidential and Is the property of Thermo Ramseyl('Ra'r,nse)"). It may not bel .
(SEE NOTES 1 & 10) RETURN IDLER RS B85 8B [Jo5 w0 o S iy o E i o S Sl e
8.0 FT [2.4 m] MAX DISTANCE *(SEE NOTE 10) TOLERANCE e ShTE Pt . T b o 15 (s k. ey o S e o oo s Wt
ORETRONlC ||| TO UNLESS SPECIFIED LOC 8—-22-00
COIL SUPPORT X + g0 O
= Thermo Ramsey
DATE
TRAMP METAL DETECTOR woEs T iz " loc |822-00 e O Namse
501 — 90th Avenue N.W. eMinneapolis, MN 55433 (763)783—2500
ORETRONIC 1l NEXT ASS’Y
— CUST ORDER NO
NEMA=4 UNDER BELT SINGLE COIL
CUSTOMER INSTALLATION PLACEMENT
LOCATION ORETRONIC 1ll, TMD
SHEET 1 OF 2
A 2233 RELEASED 82200 |-9C USER PART_NO DRAWING NUMBER REV
£CO Sy LOCATION D
REV [ 55 [MICRO DESCRIPTION DATE o0 07328C—A102 A
* | | Derived From D07080A—Y009 © 20Qoby Thermo Ramsey
8 v 6 5 4 3 2 1




METAL SKIRTS

*(SEE NOTE 10)

ITEM [PART NO | QTY

DESCRIPTION

DWG NO/SPEC

N N N
l l
INLET
| | CHUTE
BELT TRAVEL | (SEE NOTE 10)
| |
| |
L” 4 METAL CONDUIT
E =D =) —
P r P P
4 o d 1 o loH oH Ho
Eg | METAL PIPE METAL DUCTWORK
- - - - - - - - - - - - - - - - METAL SKIRTBOARDS
Q METAL PIPE, CONDUIT (SEE NOTE 10) Q
METAL SKIRTS
*(SEE NOTE 10)
QMETAL PIPE, CONDUIT (SEE NOTE 10) // Q
—_—— —_—— —_—— JE— [ JE— [ _—— JE— — — JE— JE— [ JE— 7/ —_——
///
| — T T 18] T
< . L
[ ] ,/\\ v \ E — — — — 1
view A— A
////
O O
é ; < (7 < SEE NOTES ON SHEET 1 OF 2
DISCHARGE |
CHUTES
*(SEE NOTE 10) A CADD DATABASE: AUTOCAD
: . DO NOT SCALE DWG |SCALE  n/a Bl ioesioliiork ool ok Al i Ao R Al S
- TS S5 88 108 O
TO I_ER AN CE ENG DATE zl;ws::fle szor:x-pr.l;hsglsye :uat\rlli:gzggc;;sR::“ ;::i; work may not copy, use or disclose the information in this
UNLESS SPECIFIED LOC  [8—22-00
X 4+ _.06 DWN 8DAT52 00
XX + o3 LOC —22—
Loy S e o 'hermo Ran 1SEY
ANGLES & ;1/2 501 — 90th Avenue N.W. eMinneapolis, MN 55433 (763)783—2500
NEXT ASS'Y
CUST ORDER NO
UNDER BELT SINGLE COIL
CUSTOMER INSTALLATION PLACEMENT
LOCATION ORETRONIC I, TMD
SHEET 2 OF 2
SEE SHEET 1 OF 2 USER PART NO DRAWING NUMBER REV
REV DESCRIPTION HOCATION D o7328c-A102 A
* | Derived From DO07080A—Y009 © 20Qqoby Thermo Ramsey
4 2 1




TEM|PART NO| QTY DESCRIPTION DWG NO/SPEC
1 [ 067035 | 1 |BRKT,SIDE,ORE II,UND BELT,SGL D07328C—C108
2 |'SEE TAB| 2  |COIL,SUPPORT,CROSS BRACKET
3 | 003129 | 8 |WASHERFLAT, 3/8 ZN
4 | 003125 | 8 |WASHER,LOCK,SPRING, 3/8 2N
5 | 013851 8 |SCRLAGHEX, 3/8X 6.000  ZN
ii 6 | 066101 6  |SCR,CAP,HEXFLG,1/2—13X 5.0 FGL
é 7 | 066097 | 2 |NUTHEX, 1/2—-13  GRY FBRGL
8 | 066350 | 4 |SCR,CAP,HEXFLG,1/2—13X 2.0 FGL
9 | 067663 | 1 [BRKT,SIDE,ORE M,UND BELT,SGL D07328C—C109
% /A\EAEE)
8 PLACES
O O
O O
O O ]
© ©
o d
° o NV T~ ~_7
\&
!~ DIM "A”
DIM "B’
DIM "B” + /74[2.9"] -
—23 96 111 [2819] 108 [2743]
—22 96 105 [2667] 102 [2591]
—21 84 99 [2515] 96 [2438]
—20 84 93 [2362] 90 [2286]
—19 1800 mm | 87.38 [2219] | 84.38 [2143]
—18 72 87 [2210] 84 [2134]
—17 72 81 [2057] 78 [1981]
o + —16 1600 mm 76 [1930] 73 [1854]
500 13547 —15 60 75 [1905] 72 [1829]
5 —14 60 54 69 [1753] 66 [1676]
© é —13 1400 mm | 68.12 [1730] | 65.12 [1654]
91,3 [3.59] —12 54 48 63 [1600] 60 [1524]
! —11 1200 mm | 58.62 [1489] | 55.62 [1413]
459.7 [18.10] —10 48 42 57 [1448] 54 [1372]
21.3 [3.99] —09 1050 mm | 52.75 [1340] | 49.75 [1264]
o * —08 42 36 51 [1295] 48 [1219]
1 —07 900 mm 46.88 [1191] | 43.88 [1114]
20.0 {3.94] —06 36 30 45 [1143] 42 [1067]
7 —05 750 mm 41 [1041] 38 [965]
—04 30 24 39 [991] 36 [914]
— - 750 [2.95] —03 24 600 mm 33 [838] 30 [762]
—02 20 500 mm 29 [737] 26 [660]
38.0 [1.50] —01 18 450 mm 27 [686] 24 [610]
VERSION U.S. BELT + 9 INCHES U.S. BELT + 15 INCHES METRIC "B” DIM "A” DIM
STD. BELT WIDTH WIDE BASE B.W. BELT
CADD DATABASE: AUTOCAD METRIC Al
NOTk: DO NOT SCALE DWG [SCALE NONE e B (e e
UNNECESSARY SHARs eDGes [JOBNO o o o ot n gt g e o
1. READ ALL NOTES BEFORE STARTING ASSEMBLY. TOLERANCE e DATE | Pl o i s B ey o e e
UNLESS SPECIFIED LOC ]8-29-00
2. TORQUE NOT TO EXCEED 200 IN. LBS. O S R L Th R
3. TORQUE NOT TO EXCEED 80 IN. LBS. oA Qi il LN E ermo amsey
ANGLES ¢+ ',50' _1/2° JLB 10-25-00 501 — 90th Avenue N.W. eMinneapolis, MN 55433 e (763)783—2500
4. DIMENSIONS ARE MM [INCHES] 2521 g\;s; —
UNDER BELT SINGLE COIL
CUSTOMER OUTLINE AND MOUNTING
LOCATION ORETRONIC Il
TRAMP METAL DETECTOR
A ] 2233 GENERAL CLEANUP 11/14/000.0C (5| _USER PART NO DRAWING NUMBER REV
REV] ECO [yicro DESCRIPTION DATE [Egm] D07328C-B101-XX| A
* | Derived From © 00, by Thermo Ramsey
8 7 6 5 4 3 2 1




TRAMP METAL DETECTOR _J////////J(

(ORETRONIC Il

CONDUIT BY CUSTOMER
(CONTAINS TRANSMITTER
& RECEIVER CABLES)

FLAG DROP MARKER
(OPTIONAL)

CLIP DETECTOR
(OPTIONAL)

NOTE:

1.

2.

10.

REMOVE OR REPLACE METAL DUST DECK OR ANY CROSS
MEMBERS BETWEEN STRINGERS WITH WOOD OR PLASTIC.

SUPPORT FRAME MUST BE INSTALLED SO THAT THE TRANSMITTER
COIL SWINGS IN THE DIRECTION OF BELT TRAVEL, SWING ARM
ALLOWS FOR 11.5” OF ADDITIONAL CLEARANCE.

ALL COILS TO BE POSITIONED SO THAT THE COIL CABLES ARE ON
THE SAME SIDE OF THE CONVEYOR AS THE JUNCTION BOX.

IF IDLER SPACING IS LESS THAN 48", REPLACE METAL IDLERS
WITH RUBBER IMPACT TYPE.

ADJUST TRANSMITTER COIL TO GIVE CLEARANCE FOR MAXIMUM
EXPECTED BURDEN.

CLIP DETECTOR(S) SHOULD BE LOCATED PER DETECTOR DETAIL.

10 FT. RECEIVER COIL CABLES TO ORETRONIC [l MAY BE
SHORTENED BUT NOT SPLICED. (CABLES BY RAMSEY)

15 FT. TRANSMITTER COIL CABLE TO ORETRONIC Il MAY
BE SHORTENED BUT NOT SPLICED. (CABLE BY RAMSEY)

20 FT. RECEIVER AND OPTIONAL CLIP DETECTOR(S) CABLES MAY
BE SHORTENED BUT NOT SPLICED. (CABLES BY RAMSEY)

IF BELT DIRECTION IS OPPOSITE OF BELT DIRECTION MARKED ON
THE RECEIVER COIL, SEE THE FIELD WIRING DRAWING.

CLIP DETECTOR
(OPTIONAL)

LIQUID SPRAY MARKER

(OPTIONAL)

BEACON AND HORN
(OPTIONAL)

HIGH PILE DETECTOR
(OPTIONAL)

,
-

COIL STAND ASSEMBLY

TRANSMITTER COIL

RECEIVER COIL
(SEE NOTE 10)

ITEM [PART NO| QTY

DESCRIPTION

DWG NO/SPEC

CADD DATABASE: AUTOCAD

DO NOT SCALE DWG | SCALE — ny/A o et ey e oo et e const o . T Sooamen e i
REMOVE ALL BURRS AND an blished work of R Ramsey intends to and is maintaining the work as confidential information.
UNNECESSARY SHARP EDGES | JOB NO Ramsey also may seek to protect this work as an unpublished copyright. In the event of either inadvertent
or d_ellberute publication, R_amsey intends to_ enforce it's rights to this work ynder the ct_apyrlght _Iaws_ as a
TOLER AN CE ENG RWT 1D ?TZES/OO at;t:{:s::?e sv;o:;.pr'l'ehszlsye :uut::rglz::c:;sR::n ;2; work may not copy, use or disclose the information in this
UNLESS SPECIFIED
X .06 DATE
XX I o "am 725 /00 Th R
. .01
FXRXA)\(CT. i 1/16 CHK DATE ermo a I I Isey
ANGLES + _1/2° RWT |[6/13/00
; 501 — 90th Avenue N.W. eMinneapolis, MN 55433 (763)783—2500
NEXT ASS'Y
CUST ORDER NO
FINAL ASSEMBLY,
CUSTOMER ORETRONIC Il TRAMP METAL DETECTOR
LOCATION STANDARD SYSTEM, NEMA 4
B | 2877 COMPANY NAME CHANGE ON FLAG DROP MARKER | 10/2/01 [XMgwr
A | 2233 RELEASED 513700 KMgwr | _USER PART NO DRAWING _NUMBER REV
LOCATION
REV | &9 [MICRO DESCRIPTION DATE |BX52, D 07328c—A001 B

4 | 3

Derived From D07080B—A003
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© 20Q0by Thermo Ramsey
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BELT SPLICE
HINGE OR PLATE TYPE

CROSS BRACING
*(SEE NOTE 5)

*(SEE NOTES 1 & 10)

BELT SPLICE
WIRE TYPE

SENSING AREA
*(SEE NOTES 1 & 10)

A

!

DECK PLATE
*(SEE NOTES 1 & 10)

BELT PATCHES

. 48.00 [1219.2
*(SEE NOTE 5) [ ]

IDLER SPACING
* (SEE NOTE 9)

N ——— B —— e

PART NO

I TEM QTY

DESCRIPTION

DWG NO/SPEC

NOTE:

AN o H / \ e Ho o of - \T\ ° o of | [ 1 1 o] | -
NN & & & N N ¥ _h S &) /s
NN | s 7 NN | /
‘ = / NN
NEEN / \ = / a2 N / AV
NN , y 5 | /// NN | ' /7
<~/ ' \ et 7 1 - N —
NN = / N[~ /s
h N = // // ~IN ///
NN 5 a2 N /s
NN E // N—T" \\\ N—T" /s
\\ \\ 5 |// / \\ \\ | // //
BELT NN 5 i NN | s BELT
TRAVEL NN 5 pand NN ey TRAVEL
N ES a4 NN J 7
> o éé S N ‘ o
NN s s ) NERN s s
NN S a2 N /s
\\ \\ // // \\ N // //
Q O NN /7 | N \\ | /
ya— N\ b
A A NN s/ JE[ Jﬁ\ N s/
OO O OOQ N S /" | NN | " s
NN E /s NN /s
NN E3 a2 NN /s
NN E S /s NN /s
N E /& \\ \\ ‘ s s
y A —— 7Y 7 \::I Y = O
00 U0 RN Vi, O 7
\\ // // | \\l\\ // //
/\ ‘%\\ /\/// | E /‘\ | | Il /‘\ B T\\ \\ // // /\
J@K h jéﬁﬂ/ © ( = ij NN " s
lo 017 of / \QNAd ) \lo [ 1 of | ° lo 0 1 of \ lo H 1 o

CLIP DETECTION PLATE
BELT SPLICES

*(SEE NOTE 5)

=]

CONVEYOR STOPPING DISTANCE ¢
TO HEAD PULLEY —
*(SEE NOTES 2 & 3)

CLIP DETECTOR *(SEE NOTE 4)

CLIP DETECTOR
*(SEE NOTE 4)

A

* SEE NOTE 4 * —=|=—— * SEE NOTE 4 * —=]
24.00 [609.6]

— | ————

—

24.00 [609.6]

1.
2.

SEE MANUAL FOR REQUIRED METAL REMOVAL IN SENSING AREA.
COIL SUPPORT STRUCTURE TO BE LOCATED SO THAT CONVEYOR

WILL STOP BEFORE ANY TRAMP IS DISCHARGED.

SPRAY MARKER, FLAG DROP, OR DIVERTER CHUTE TO BE LOCATED
WITHIN 10 SECONDS OF COIL SUPPORT STRUCTURE BUT NOT
CLOSER THAN 3 FT.

LOCATE THE CLIP DETECTOR(S) 3 TO 4 INCHES FROM IDLER CLOSEST
TO COIL SUPPORT STRUCTURE.

IF THE BELT SPLICE IS WIRE OR IF A HOLE OR TEAR IN THE BELT
IS FIXED WITH METAL SPLICES, INSTALL TWO PLATE BELT SPLICES
ON THE OUTER EDGE OF THE BELT FOR CLIP DETECTION.

POSITION CLIP DETECTOR(S) FOR 1/4” CLEARANCE FROM BELT WHEN

LOADED.

15 FT. CABLE FROM TRANSMITTER COIL, 10 FT. CABLE FROM RECEIVER
COILS AND 20 FT. CABLE FROM CLIP DETECTOR (BY THERMO RAMSEY), THEY
MAY BE SHORTENED BUT NOT SPLICED.

NO MAGNETS WITHIN 18 FT. OF COILS.

IDLER SPACING IN COIL AREA SHOULD BE 48" OR LARGER. IF FOR
MECHANICAL REASONS THIS SPACING IS NOT POSSIBLE THE DISTANCE
MAY BE REDUCED BY USING RUBBER IMPACT IDLERS.

10. METAL PIPES, CONDUITS, DUCT WORK, RETURN ROLLERS, DECK PLATES,
AND CROSS BRACING SHOULD BE NO CLOSER THAN 4 FT. FROM COILS.
INLET AND OUTLET CHUTES, AND SKIRTBOARDS SHOULD BE NO

CLOSER THAN 8 FT. FROM COILS.

E [—] g DECK PLATE
: *(SEE NOTES 1 & 10) METAL SKIRT BOARDS
. o i * (SEE NOTES 1 & 10)
W@ :
00 U 00 00 IS : Onll &)
— : : —
] I — N I _
_""""\7’\_) ____________ N IR = "(’T _______________________ ? SN \7_\ __________ B
~_ = \//\ ~_— S ~_
0.50 [12.7] —=] |~=— I S
[ ] CROSS BRACING
CROSS BRACING *(SEE NOTES 1 & 10) CADD DATABASE: AUTOCAD
b 3 DO NOT SCALE DWG SCALE This document Is confidentlal and Is the property of Thermo Ramsey ("Ramsey”). It may not be .
(SEE NOTES 1 & 10) RETURN IDLER SRR AL e o ot PRI B I
8.0 FT [2.4 m] MAX DISTANCE *(SEE NOTE 10) TOLERANCE 0 DAt o elercte publication: Ramsey ntanda to nforca e ihta to tis vork under the copyiht lov oe o
ORETRON'C ||| -l—O UNLESS SPEC'F'ED RWT 1/25/00 work unless expressly authorized by Ramsey.
*CSIQE SI\IUOPTFI;OF;T* Xx T =55 "Mam 1725 /00 Th R
i—'XRXA)\(CT. ¥ 1'9116 CHKRWT 6DA/T1E:’>/OO ermo al I 'Sey
TRAMP METAL DETECTOR ANCLES & ;1/2 501 — 90th Avenue N.W. eMinneapolis, MN 55433 #(763)783—2500
ORETRONIC Il NEXT ASS'Y
— CUST ORDER NO
NEMA—4 INSTALLATION PLACEMENT
CUSTOMER ORETRONIC Il TRAMP METAL DETECTOR
LOCATION STANDARD SYSTEM, NEMA 4
SHEET 1 OF 2
A | 2233 RELEASED s/13/00 K'M—gWT | _USER PART _NO DRAWING NUMBER REV
REV [ 5 [Micro DESCRIPTION DATE [BXgmp| 0" D 07328c-A002 A
* | | Derived From DO70B0A—Y009 © 20Q0by Thermo Ramsey
8 7 6 5 4 3 2 1




| v | |

METAL SKIRTS ITEM [PART NO | QTY DESCRIPTION DWG NO/SPEC

\ *(SEE NOTE 10)

9 o 7~ H °l o o 1 ol \ o 1 ol o Heol %
o — o = o
el e o S S el el

N | N {

« | | INLET |

| | CHUTE

BELT TRAVEL o | '(SEE NOTE 10) |
é 5 o o o o <
L! 4 METAL CONDUIT

- 1= A O @

METAL PIPE, CONDUIT (SEE NOTE 10)

j@\g , - jﬁﬁ\g a

(@] (@] ° (@] (@] (@] O (@] O

4 Eﬁ o o ’F o B 5 o @ o H o o AL S METAL PIPE METAL DUCTWORK
Q __ __ __ __ __ __ - __ - - —_ -- -- Q METAL SKlRTBOARDS7\

i [\

~EEE A I o o
J(‘D_‘ [ // \\ | @
° | J
. METAL SKIRTS !
; *(SEE NOTE 10) 5?%%1RGE]F~
o | .
o |
QMETAL PIPE, CONDUIT (SEE NOTE 'IO) o // Q
- - - - - - - - - - : T - - - - - - \ - - - - - 7/ - - -
Jz > | // -
:  — - / [ ]
o | ] J
S ° !
_ o _ L !
TN\ 4 . TN\ = B — — — — — {
S Z é view A— A
é : : (W L) < SEE NOTES ON SHEET 1T OF 2
DISCHARGE |
CHUTES
*(SEE NOTE 10) S| A CADD DATABASE: AUTOCAD
' 2 DO NOT SCALE DWG |SCALE N/ e documnt lo confental and lo he proparty of Theim Rameey (Rameey): 1Lm01 108 %% e
—— oSSAAY S s [106 No
TO I_ER AN CE ENG DATE zl;ws::fle szor:x-pr.l;hsglsye :uat\rlli:gzggc;;sR::“ ;::i; work may not copy, use or disclose the information in this
UNLESS SPECIFIED RWT |1/25/00
X + .06 DWN 10721-:5/00
XX I —o3 KIM
T ——== Thermo Ran 1SEY
ANGLES + _1/2 RWT [6/13/00
NEXT ASS’Y 501 — 90th Avenue N.W. eMinneapolis, MN 55433 #(763)783—2500

CUST ORDER NO

INSTALLATION PLACEMENT
CUSTOMER ORETRONIC Il TRAMP METAL DETECTOR

LOCATION STANDARD SYSTEM, NEMA 4

SHEET 2 OF 2
SEE SHEET 1 OF 2 USER PART NO DRAWING NUMBER REV
REV [ & MICRO DESCRIPTION DATE [BXmp| 0" D 07328c-A002 A
* | | Derived From D07080A—Y009 © 20Q0by Thermo Ramsey
8 v 6 5 4 3 2 1




v

(REF) 3.0 [75.00] ITEM|PART NO| QTY DESCRIPTION DWG NO/SPEC
1 066104 1 BRKT,SWING ARM,TMD IIl,RH D07328C—C003
@ 1.5 [38.00] — 46.00 2 066105 1 BRKT,SWING ARM,TMD III,LH D07328C—C004
_— ’ 3 REF | COIL PL,XMTR D07328C—C005—XX
; % F(— —] [1'8] 4 . REF | COIL PL,RCVR D07328C—C006— XX
| | | T 5 067219 1 SET | STOP ASSY KIT,STD HDW,ORE |II| B07328C—C018/C019
O 6 066106 1 BRKT,SIDE, TMD 1lI,STD,RH END D07328C—-C008
= E: — — — /4 - — % — — :J | 1 7 |066107 1 BRKT,SIDE,TMD 1Il,STD,LH END D07328C—C009
| | 3.5 [90.00] |8
= — — — O — |/ — — | 9 013851 12 SCR, LAG, HEX, 3/8 x 6.00 ZN
|_ -I j - ‘ 10 1 SET | SPRT,COIL,TMD Il D07328C—C015—XX
' ' ~ e 1 BEAM,SWING,ORE Il D07328C—C022—XX
e@@ |_ _| | 12 | 005315 4 SCR, CAP, HEX, 3/8—16X1.25 ZN
[ I 13 | 066101 9 SCR,CAP,HEXFLG,1/5—13X 5.0 FGL
SEE NOTE 3 I_ J 17.4 | 79 14 | 066097 9 NUT,HEX, 1/2-13 GRY FBRGL
i SEE DETAIL A" f [442.60] | [182 60] 15 | 022598 2 BRG, CYL, FLG, .38 x .62 x .75
: : 16 | 066528 2 SCR, CAP, HEX, 5, 3/8—16 x 4.5
|: :I | 17 | 003149 4 NUT, LOCK, N, 5, 3/8-16 FULL ZN
l: :I | 18 | 003129 20 WASHER, FLAT, 3/8 ZN
] ] 19 | 003125 16 WASHER, LOCK, SPRING, 3/8 ZN
|_ L - _| —| < 1 20 | 005317 2 SCR, CAP, HEX, 5, 3/8-16 x 2.00
J L L E ]
I 1 3.5 [90.00]
| 1 i |
F ] ij
H H Hh i \
=T T T T T T T T T S =
i \ [ | Sl 4X 9.43 [811.00]
] Q|
H || || ; ON BOTTOM
b= — __‘j;:'_'_:::::::_:;t———lﬁILH
l::1 ':EE::/_ZEI:::::::::: =7 E::I \/|EV\/ B_B
o H - (1) AS SHOWN
° ] \]\ (1) AS OPPOSITE
i |‘ ‘|
55.12 I 1
© [1400.00] H I
R REF ! H
: | ® © ©
: : SEE NOTE 4 :
30.50[775.00]
| CABLE ENDS MAX. CLEARANCE | (13)14) |
| (SEE NOTE 3) | | | — @
: : =t %=
| -
FLOW | |
— | | |
| | |
| | |
L J | |
(o Xe)9) ] : (15) |
° | | | = i
o SEE NOTE 3 1 | I | = [T T~
- | — — ]
Eﬁf_% :- e Hrol e agdae=s= v = fH==HF = | -: | ||
F=—=== {0 00 ||  EB====A r |
| F T B ST T T T 1 | a |
| E l:::::::l :::::::l | ||
—— == ==
— = — i ] i — | ' I
] ——|—|——:—:I— ‘ e
”A” B |
— - —f— — == E\@
,,B,, - |
|
111 [2819 108 [2743 8" + 3.0075.0] DETAIL "A” NOTES:
96 [2819] L J SCALE: 1:2 1. READ ALL NOTES BEFORE STARTING ASSEMBLY.
96 105 [2667] | 102 [2591] TYP (2) PLACES 2. ADJUST TRANSMITTER COIL TO GIVE CLEARANCE
84 99 [2515] 96 [2438] FOR MAXIMUM BURDEN DEPTH.
84 93 [2362] 90 [2286] 3. TORQUE NOT TO EXCEED 23 N/M [200 IN. LBS.]
1800 mm 87.38 [2219] | 84.38 [2143] 4. TORQUE NOT TO EXCEED 9 N/M [80 IN. LBS.]
72 87 [2210] 84 [2134] 5. DIMENSIONS ARE IN INCHES AND [MILLIMETERS].
72 81 [2057] 78 [1981] 6. TORQUE NOT TO EXCEED 100 IN. OZ.
1600 mm 76 [1930] 73 [1854]
60 75 [1905] 72 [1829] FLOW ,
= 2a 59 [1753] 56 T1676] CADD DATABASE: AUTOCAD METRIC Al
1400 mm | 68.12 [1730] | 65.12 [1654] DO NOT SCALE DWG [SCALE 1 : 4 L R L e, S
54 48 63 [1600] | 60 [1524] UANECESS Ak SAARR ébces | JOB NO R ey et T g T o e
1200 mm | 58.62 [1489] | 55.62 [1413] UJOLERANCE _ — e _ o — puled wr. Tho g access o e wark may ot cp ue o diclose e nfermation b i
: z IR N T N -
mm . . XX + 0.8 mm .03 jn TBP 2-21-00 Th R
42 36 51 [1295] 48 [1219] T i G DATE ermO a Sey
900 mm 46.88 [1191] 43.88 [1114] ANGLES & ',50' /2 LOC 12=21-00] 51 _ gotn Avenue nw. eMinneapolis, MN 55433 s (763)783—-2500
36 30 45 [1143] 42 [1067] NEXT ASS’Y
y CUST ORDER NO
750 mm 41 [1041] 38 [965] OUTLINE, MOUNTING
30 24 39 [991] 36 [914]
24 600 mm 33 [838] 30 [762] S TOMER AND ASSEMBLY
20 500 mm 29 [737] 26 [660] C P44 MISC. 11-16-00).B—aB COIL STAND
18 450 mm 27[686] 24 [610] B 2233 MISC CHANGES TO B/M ADDED FLOW B /23 /00[RoH—gwT TRAMP METAL DETECTOR
U.S. BELT + 9 INCHES U.S. BELT + 15 INCHES METRIC "B” DIM "A” DIM A RELEASED 5/13/00<M gt TR ART RO DRAWIRG NUMBER REY
STD. BELT WIDTH WIDE BASE B.W. BELT REV| £ [MCRO DESCRIPTION DATE % Do7328c—A003| ¢
* | | Derived From © 00, by Thermo Ramsey
8 7 6 ) 4 3 2 1




2X .31
\

ITEM [PART NO| QTY DESCRIPTION

DWG NO/SPEC

INSTALLATION NOTES

CLIP DETECTOR TO BE INSTALLED 27 TO 4" BEHIND
FIRST IDLER UPSTREAM OF COILS. [F TWO CLIP
DETECTORS ARE USED, SECOND UNIT SHOULD BE

INSTALLED 27 TO 4” BEHIND FIRST IDLER DOWNSTREAM.

99 99 2. DRILL HOLES IN CONVEYOR STRINGER USING MOUNTING
ETA“ L A FLANGE AS A TEMPLATE. MOUNT CLIP DETECTOR ON
MOUNTING HOLES STRINGER USING MACHINE SCREWS.
3. SET ANGLE OF CLIP DETECTOR THE SAME AS THE ANGLE
OF THE TROUGH IDLER, AND TIGHTEN SET SCREWS WHEN
PROPER ANGLE IS ACHIEVED.
4. ADJUST THE CLIP DETECTOR HORIZONTALLY AND VERTICALLY
FOR THE 1/2" MAXIMUM DISTANCE FROM THE CONVEYOR
BELT. SENSOR HEAD MUST INSTALLED AND ADJUSTED
SO THAT IT IS PARALLEL TO THE BELT IN BOTH
.50 MAX. DIRECTIONS.
CONVEYOR BELT
@ HARDWARE:
1A) SENSOR HEAD
(38) OA) SENSOR SUPPORT SHAFT
BA) SWIVEL FITTING
4A) VERTICAL SUPPORT SHAFT
[ 5A) MOUNTING FLANGE
o N 6A) MOUNTING SCREWS
‘\& /{" § S EA. 1/4—20 x 1.00 LNG. FLH MACH SCR
1 \ 3 EA. 1/4” SPRING LOCK WASHER
CONVEYOR STRINGER 3 EA. 1/47 FLAT WASHER
S EA. 1/4—20 HEX NUT
SEE DETAIL "A” (* HARDWARE NOTED ABOVE IS SUPPLIED BY
THERMO RAMSEY)
CADD DATABASE: AUTOCAD
DO NOT SCALE DWG [SCALE  n/A B oA A ot s o iooc AN e R Allce SO
UNNECESSARY SHARP €bces |JOB_NO Romahy e ek 0 et e o o ol cprght b o ot o o oot
UN|_-||_ZOSLSEF\;éI|}:lg|IE—_|ED ENGRWT ,?7”2':5 /O 0 Sork unless evpresaly authorlzed by Ramssy. Y i
X + .06 DWN DATE
XX ¥ o3 kM |1/25,/00 R
XXX 4 .01 m m
iﬁéﬁgé i 11;126 CHKRWT gA/T%:I)/OO EmT—E!Aeer -M'or MNsas433 -(7§)7&;3>e—2sz
NEXT ASS’Y venue W, Inneapolis,
CUST ORDER NO
OUTLINE & MOUNTING DIMENSIONS
CUSTOMER CLIP DETECTOR, NEMA 4
LOCATION ORETRONIC Il TRAMP METAL DETECTOR
A 2933 RELEASED 6/13 /00 KIM WT USER PART NO DRAWING NUMBER REV
ECO BY LOCATION
REV | Rg [MICRO DESCRIPTION DATE o0 C07328c-B003 A
5 | 4 * 8 Derived From CO7080A—P0052 |© 20Q0by Thermo Ramsey 1




- 875 [222]

- 800 [203] — =
- .
N FLAG DROP
' MARKER
4.00
[152] [102] 8 ORETRONICS 8
¢ TRAMP METAL DETECTOR
¢i| ThermoRamsey [
1.25 [32] ‘ (D
f 11.50
[292] SEE NOTE 3
CHAIN
LENGTH
U
* <—>‘— 2.02 [51]

rTEM

PART NO [ QTY DESCRIPTION DWG NO/SPEC
TERMINAL
STRIP
1 ——COIL
2 —COIL
CONTACTS SHOWN : e
WHEN FLAG IS IN E 4 COMMON
S5 ——NO
6 — SPARE

R b=

ENCLOSURE IS 3.500 DEEP, NEMA 4.

FLAG STATUS CONTACT RATED 10 AMP = 115 VAC.
FLAG/CHAIN ASSEMBLY LOCATED 1.75” IN FROM

FRONT OF BOX AND 2.02 IN FROM LEFT SIDE.
DIMENSIONS ARE INCHES AND [mm].

FLAG DROP MARKER TO BE LOCATED DOWN STREAM

OF AND WITHIN 10 SECONDS OF COIL STRUCTURE BUT
NOT CLOSER THAN 3 FEET. UNIT TO BE CENTERED OVER
BELT AND ABOVE HIGHEST BURDEN DEPTH.

(STRUCTURE BY OTHERS)

CADD DATABASE: AUTOCAD

DO NOT SCALE DWG |SCALE 3,8 ek gty gt S o KBt A AT e KR Bt S
REMOVE ALL BURRS AND unp b work of R y y" Yy |ntendspto and is maintaining the work u: confidential information.
UNNECESSARY SHARP EDGES | JOB NO o demerate L".fﬁ.::ﬁﬁn“reﬁ?:z;t.:ﬂid'éTZ ‘mforce e rights o s work under the copyright lows as o
TO I_ERAN CE ENGRWT 1D>T2ES /OO s’:t:ll:s::ﬂs:ozpr:::fya a'th\r’::rglz::c:;sR:n::; work may not copy, use or disclose the information in this
UNLESS SPECIFIED
X + .06 DWN D}TE /
xx I o3 KM  |1/25/00 Th R
i—'xRx/:(CT. i 1'/0116 CHK DATE ermo al I |Sey
ANGLES + _1/2° RWT [6/13/00 ' ‘
NEXT ASS’Y 501 — 90th Avenue N.W. eMinneapolis, MN 55433 (763)783—2500
CUST ORDER NO
OUTLINE & MOUNTING DIMENSIONS
CUSTOMER FLAG DROP MARKER, NEMA 4
LOCATION ORETRONIC Il TRAMP METAL DETECTOR
B | 2877 COMPANY NAME CHANGE 10/2/01 [KM—RwWr
A | 2233 RELEASED 6/13/00 |KMgwr| USER PART NO DRAWING NUMBER REV
LOCATION
REV | §&9 [MICRO DESCRIPTION DATE |BYX1, Bo7328c-8004 B
| Derived From __B07036C—B3Q7 © 20Qmy Thermo Ramsey
4 2 1




Y |

ITEM [PART NO| QTY DESCRIPTION DWG NO/SPEC

1 | SEE TAB | 1 EA.  |HORN, ALARM, WTHPRF, 120V OR 240V

NOTES':

3/4—14 NPT HOLE ON TOP, BOTTOM AND REAR.

2. WEATHERPROOF ASSEMBLY
3. DIMENSIONS ARE INCHES AND [mm]
4.88
[124] I
\ SEE NOTE 1
485 063 034890 HORN,ALARM, WTHPRF TYPE,240V
-~ [i24] — = — ['67] ~— 034889 HORN,ALARM, WTHPRF TYPE,120V
PART NO. DESCRIPTION
CADD DATABASE: AUTOCAD
DO NOT SCALE DWG |SCALE 4/ Ir,:,:°:r":::,t,;:;:".";’z":,'“',,:;‘:,;::u":tz:°z::,‘z,;;zd“m:n’“m“"R“ms“" Koy ot be s
UNNECESSARY SHaRP EbGEs | JOB_NO Ry ca s Lo riet i Yk o o Logiied o o *'EET:FE{?’EE'?;;T'{:"%}"E??"
TOI_ER AN CE ENG DATE slét::‘ls::;: s:ozp'lhst;i’.ye urLut\::gz::c:;st; :2[; work may not copy, use or disclose the information in this
UNLESS SPECIFIED RWT [|1/27/00
.§X + _.06 DWN D>T2|£7/OO Th R
. + _.03 KIM 1
CEEE ermo famsey
ANGLES + _1/2° RWT |6/13/00
NEXT ASS’Y
CUST ORDER NO
QUTLINE & MOUNTING DIMENSIONS
CUSTOMER ALARM HORN, NEMA 4, 120V OR 240V
LOCATION ORETRONIC Il TRAMP METAL DETECTOR
A 2933 RELEASED 6/13,/00 KIM =Wt USER PART NO DRAWING NUMBER REV
REV [ ECO |Micro DESCRIPTION DATE [Brgmp| AT Bo7328c-B005 A
| * Derived From _BO7036C—A126 © 20Q0y Thermo Ramsey
4 3 2 1




tTEM PART NO| QTY DESCRIPTION DWG NO/SPEC

| 1 | SEE TAB 1 LIGHT,ROTATING BEACON,AMB

I NOTE:

1/2 INCH PIPE THREAD HOLE

2. WEATHERPROOF ASSEMBLY.

3. DIMENSIONS ARE INCHES AND [mm].

8.50
[216]
‘ 057392 LIGHT, ROTATING BEACON, 240VAC
| 057391 LIGHT, ROTATING BEACON, 120VAC
2.00 PART NO. DESCRIPTION
[51]
I I
I I Y
ﬁ 6.00 CADD DATABASE: AUTOCAD
[152] \ B DO NOT SCALE DWG [SCALE 1,9 T vy ot et e v ok ey, o oo o o
REMOVE ALL BURRS AND an unp d work of y intends to and Is maintaining the work as conﬂdentlnl information.
UNNECESSARY SHARP EDGES [ JOB NO Fomaey sleo may sek o prtet U work s o bl copight, Iy z":d:::"hz":o;';h.;;s".:::::":
SEE NOTE 1 TOI_ER ANCE ENG DATE sgl:ﬂs::as:ozprm:i’;ar:ﬂ\::giz::c:;smt:“ :2];: work may not copy, use or disclose the information in this
UNLESS SPECIFIED RWT |2/15/00
.§X + .06 DWN D7|E5/OO
. + _.03 KIM |2
R =~ Thermo Ramsey
ANGLES + _1/2° RWT |6/13/00
NEXT ASS’Y
CUST ORDER NO
OUTLINE & MOUNTING DIMENSIONS
CUSTOMER ROTATING BEACON ASSEMBLY
LOCATION NEMA 4
ORETRONIC It TRAMP METAL DETECTOR
A | 2233 RELEASED 6,13/00 |SM—RwT | _USER PART _NO DRAWING NUMBER REV
REV [ ESO |Micro DESCRIPTION DATE [Brrr|FOATON Bo7328c-B006 A
| * Derived From _ B07036C—A128 |© 20QCy Thermo Ramsey
4 3 2 1




v

|

2.80
[71]

!

\

4.50 [114]

SIDE STAND

/ SWING STOP

TRANSMITTER COIL ?

rTEM

PART NO

QTY

DESCRIPTION

DWG NO/SPEC

INSTALLATION NOTES

COIL

SWI

NG

r SEE NOTE 2

1. MOUNT HIGH PILE SWITCH ASSEMBLY AS SHOWN.

2. BOTTOM OF HIGH PILE SWITCH SHOULD BE 1/4” ABOVE
TRANSMITTER COIL.

S. ARM OF SWITCH MUST BE POINTED DOWN IN ALL

APPLICATIONS.

4. ADJUST ARM OF SWITCH SO THAT IT JUST CHANGES
STATE WHEN SWING ARM ACTUATOR IS AGAINST SIDE

BRACKET.

5. DIMENSIONS ARE INCHES AND [mm].

2

1

| BELT TRAVEL >
CADD DATABASE: AUTOCAD
‘ ﬁ-ﬁj DO NOT SCALE DWG [SCALE  n/a I:;;,:°:rT::,t,;:c::":;d‘:":;“:,:;‘:,.;i:u":tz:°zz;*!,;;:d“;m:n“°"‘“’ oy i oo o
UNNECESSARY SHARF Ebces [JOB NO Ry ca sk Lt Yk oo il Sy Do et o oo et
TO I_ER AN CE ENG DATE zt;l:ll‘ls‘r::lds s:o::‘pr':r;gls; ar:xqt:cr:rgiz::c:;skf-‘?n ::;s: work may not copy, use or disclose the information In this
1.75 UNLESS SPECIFIED RWT 1/27/00
[44] x i o3 e [1/27,/00
e =2 Thermo Ramsey
* ANGLES F —1/2° RWT 6/13/00
NEXT ASS’Y
CUST ORDER NO
OUTLINE, MOUNTING & INSTALLATION
CUSTOMER HIGH PILE DETECTOR, NEMA 4
LOCATION ORETRONIC Il TRAMP METAL DETECTOR
A | 2233 RELEASED 6/13/00 |WM—RWr| USER PART NO DRAWING NUMBER REV
REV | ECO IMicRo DESCRIPTION DATE |BY LOCATION B
NO APPD 0/328C—B007/ A
4 | Derived From _BQ7080A—R003 © 20Q®y Thermo Ramsey




