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Use when applicable.

10‑3.__  MAGNETOMETER DETECTORS

DESCRIPTION

The term "magnetometer detector" applies to a complete installation consisting of a sensing element or group of sensing elements installed in the roadway or bridge deck as shown on the plans, a lead-in cable and a control unit with power supply installed in a controller cabinet.

2

Each magnetometer detector shall respond to the changes in the earth's local magnetic field resulting from the presence or passage of a vehicle containing iron or steel over the sensor unit within the lane of required detection at speeds from 0 km/h to 160 km/h {0 to 100 miles per hour}.

3

The detector shall operate at distances up to 915 m {3,000 feet} between the control unit and the sensing elements.  

4

Operation of the magnetometer detector shall be unaffected by temperature change, water, ice, pavement deterioration or electromagnetic noise.  Control units shall maintain a satisfactory operation over an ambient temperature range of ‑35°C to 71°C and humidity conditions of 0 percent to 99 percent.

5

Magnetometer detectors to be installed in the project shall be the same make.  

6

MODES OF OPERATION

Each detector channel shall function in any of 4 front-panel selectable modes:

A.
Presence - Time of detection shall be unlimited.

B.
Extended Presence - The detection output shall extend for a timer set value of up to 5 seconds after the detection zone has cleared.

C.
Pulse - A single 100 ± 25 ms pulse shall be generated per detection acuation.

D.
Inhibited Pulse - The detection output shall be inhibited for a time set value of up to 5 seconds after the detection zone has cleared.

7

RESPONSE TIME

Pick up and drop out times shall be consistently within 10 ms.

8

CONTROL UNITS

The control unit shall be a solid-state electronic device providing closure of an output circuit when a vehicle stands over or passes through the magnetic field of the sensing elements connected to the input circuitry of the control unit.

9

Each control unit shall house 2 complete, fully independent detection channels.  Each independent detector channel shall produce an output signal when vehicles pass over the magnetometer sensing element embedded in the roadway.

10

Each channel shall operate up to 12 sensing elements.

11

Parked or stalled vehicles over sensing elements of one channel shall have no effect on the operation of other channels.  Damage to sensing elements or cables on one channel shall not affect operation of other channels.

12

Following a power interruption, the control unit shall return to normal operation within 3 minutes.

13

The front panel of the control unit shall contain:

A.
A light emitting diode (LED) to indicate detection of a vehicle.

B.
A switch for selecting the mode of operation.

C.
Controls for calibrating the detector.

D.
A switch or control shall be provided to disable the output of each channel on an individual basis.  A switch or switch position shall be provided to place a call on each channel on an individual basis.

14

Control units shall be provided with a "call hold" feature which shall extend the vehicle call for an adjustable period of 0 seconds to 5 seconds.  The delay feature shall not operate during pulse mode.

15

Switches and controls shall be clearly and permanently identified and shall be operable without the use of tools or external meters.

16.  Use when the controller assembly is 170 based or has a card rack type input file and 24 V (dc) power supply.

CONTROL UNIT (CARD RACK TYPE)

The magnetometer detector control unit shall be mounted on an edge-connected printed circuit board compatible with and designed to plug into the cabinet input file of Model 170 based controller assemblies as described in "Traffic Signal Control Equipment Specifications," issued by the State of California, Department of Transportation, and to the addendums thereto current at the time of project advertising.

17

The chassis housing shall have a hand pull to facilitate insertion and removal from the input file.

18

The printed circuit board shall be 114 mm by 165 mm {4 1/2 inches by 6 1/2 inches}.  The width of the front panel shall be between 50 mm {2 inches} and 58 mm {2 1/4 inches}.

19

The unit shall draw ±300 mA when operating within 22 V (dc) to 28 V (dc).

20

The printed circuit board edge connector shall intermate with the 22‑pin double-sided connector in the Standard Input File.

21

Each detector channel output shall be optically isolated solid state at 50 V (dc).

22.  Use Shelf Mounted Control Units only when the control assembly is not 170 based.

CONTROL UNIT (SHELF MOUNTED TYPE)

Each control unit shall be furnished with an integral power supply.

23

Input and output circuits for each unit shall enter via a single connector.  Each connector for modular-type units shall be provided with either threaded shell or spring-loaded latch locking.

24

Connector circuitry shall conform to the standard product of the manufacturer of the detector control unit provided.

25

The controls, indicator lights, meters and a resettable circuit breaker shall be mounted on the front panel of the control unit.  The controls shall be manually variable.

26

Maximum mass of the unconnected control unit shall be 1.8 kg {4 pounds} and the nominal dimensions of the unit shall be 57 mm wide x 150 mm high x 225 mm long {2 1/4 inches x 6 inches x 9 inches}.

27

MAGNETOMETER DETECTOR SENSING ELEMENTS

The sensing element shall be cylindrical in shape, shall be no larger than 23 mm x 89 mm {0.9‑inch x 3.5 inches}, and shall contain no moving parts.

28

The sensing element shall have a non-ferrous, moisture-proof housing, shall not be affected by extremes of temperature or humidity, shall withstand all types of soil conditions and shall be sealed to prevent the entrance of moisture.

29

The connecting cable attached to each sensing element shall be suitable for both direct burial in earth and installation in conduit.  The cable shall be 15 m {50 feet} in length, minimum, and shall be as specified by the detector manufacturer.

30

MAGNETOMETER DETECTOR LEAD-IN CABLE (DLCM)

Magnetometer detector lead-in cable (DLCM) shall be used only where shown on the plans and shall consist of 4 No. 18 stranded copper conductors with an outer jacket of 0.75‑mm {30 mils} minimum thickness high density, polyethylene or polypropylene.  Individual conductors shall be provided with a minimum thickness of 0.25‑mm {10 mils} of polypropylene color-coded insulation.  The conductors shall be twisted approximately 20 turns per meter {6 turns per foot}.  An amorphous interior moisture penetration barrier shall be provided to prevent hosing, siphoning or capillary absorption of water along cable interstices.  The finished cable shall have a nominal outside diameter of 6 mm {1/4 inch}.
31

INSTALLATION DETAILS

Installation of the magnetometer detectors shall be in conformance with the details shown on Standard Plan ES-5D.  The sensing elements shall be placed in holes cut in the roadway, slab or concrete deck, at the locations shown on the plans.  The diameter of each hole shall be large enough to accept the particular type of sensing element being used, with adequate space for the lead-in conductor cable.  Holes shall be cut to a depth to provide a mounting depth of the sensing element as recommended by the manufacturer of the unit provided.  The holes shall be vertical, regardless of the slope or grade of the pavement surface.

32

Preparing slots and holes shall conform to the requirements for installing loop detectors.

33

The sensing elements shall be placed in the bottom of the holes, in a vertical position, and the holes shall be filled with clean dry sand to approximately 75 mm {3 inches} below the pavement surface.

34

Unless otherwise shown on the plans, a separate cable shall be provided for each magnetometer sensing element to the termination pull box.  The cables shall be run without splices to the termination pull box where splices shall be made to the lead-in cable.

35

After the lead-in conductor cables are installed in the slots, the slots for lead-in conductor cables and the top 75 mm {3 inches}, minimum, of the sensing element holes shall be filled with the type of loop sealant conforming to the provisions in Section 86-5.01A, "Inductive Loop Detectors," of the Standard Specifications and these special provisions.

