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1. General
1.1. The following specifications define the minimum acceptable design, operational and functional performance requirements for high performance, multiple channel, inductive loop vehicle detectors utilizing a Liquid Crystal Display (LCD) to indicate the operational, setup, and loop diagnostic parameters of the detector/loop system.

1.2. Detectors supplied to this specification shall have a manufacturers warranty to be free of defects in materials and workmanship for a period of not less than 2 years.

1.3. The Detector shall meet, as a minimum, all applicable sections of the NEMA Standards Publication No. TS2‑2003. Where differences occur, this specification shall govern.
2. Detector Unit Specifications
2.1. Detector units shall be in full compliance with the environmental, transient and size requirements of NEMA Standards TS1-1994 Section 15, TS2-2003 Section 6.5, and California/New York Type 170/179 specifications, and shall meet the design, operation, electrical and functional performance requirements of these specifications.

2.2. The detector unit shall have two or four operationally independent channels that scan sequentially.

2.3. The detector unit shall be microprocessor controlled, fully digital, and self tuning. The detector unit shall be configured as a rack mounted printed circuit board for insertion into a NEMA TS-1 / TS-2 rack or Caltrans 170 type detector input file.

2.4. Detector units shall be designed to operate over a voltage range of 10.8 to 28 VDC.

2.5. The detector shall include optically isolated, solid state outputs designed to provide a continuous “fail-safe” (Fail-call) output in the event of power loss to the unit.

2.6. The detector shall utilize two spring loaded toggle switches per channel to navigate the menu driven user interface. 
2.7. The detector unit shall display and record the occurrence of an open loop, shorted loop, or excess inductance change (> 25%).  The type of error shall be displayed both by the LCD and a yellow fault LED. The LCD shall display “shorted loop”, “open loop” or “25% DL/L” and shall log the 25 most recent events. All information shall be stored in non-volatile memory.

2.8. Each channel shall provide a continuous (fail-safe) output and indication in response to an open or shorted loop.

2.9. Each channel shall include two, wide angle, high visibility LED indicators.

2.9.1. Each channel shall have a red LED to display channel detect output status, output state and also the status of the delay and extension timers plus a yellow LED to display loop fault monitor diagnostics (open loop, shorted loop, >25% inductance change.

2.9.2. The red channel detect LED indicator shall flash at a rate of 2 Hz during delay timing.

2.9.3. The red channel detect LED shall flash at a rate of 4 Hz during extension timing.

2.9.4. The yellow fault LED shall flash once to indicate an open loop.

2.9.5. The yellow fault LED shall flash twice to indicate a shorted loop.

2.9.6. The yellow fault LED shall flash three times to indicate an excessive change in inductance.
2.9.7. During fault indication, the red channel detect LED shall flash at the same rate as the fault LED to indicate a current fault.  If the fault self-heals, the red led will return to normal operation (indicating calls) while the yellow fault LED continues to flash indicating a prior fault. 

3. Graphic Liquid Crystal Display
3.1.1. The unit shall be capable of displaying ALL (2 or 4) channels simultaneously.
3.1.2. The unit shall be capable of setting up and resetting all channels individually.
3.1.3. The unit shall be capable of changing setup parameters (sensitivity, frequency) dynamically while detecting vehicles.

3.1.4. The unit shall be capable of setting up all channels simultaneously.

3.1.5. The unit shall utilize a white back light for the LCD. (No electro-luminescence allowed)
4. LCD Full Prompting Menu System
4.1. The LCD shall prompt the user utilizing word prompts for easy setup, operation, diagnostic and information gathering operations.  All prompting from the display shall be in clear English. There shall be no need to memorize any special switch setting combinations to setup or change the operational parameters of the detector. As long as the user understands the operations of standard loop detectors, there will be no need for a user manual or prior knowledge to setup and use the detector.

4.2. The menu system shall prompt the end user for the following input during setup and operation.
4.2.1. Channel Output Control:  Each channel’s output shall be user selected as “On” for normal operations, “Call” to output a constant call for diagnostic purposes, and “Off” for when a channel is not in use.
4.2.2. Sensitivity:  A value between 1 and 20 may be selected.  A pie graph shall be displayed to assist in determining the correct sensitivity by showing the deflection caused by vehicles on the loop.  Also, an XY Graph showing Deflectometer values and vehicle calls over time shall be displayed.
4.2.3. Frequency:  One of Eight frequency values may be selected depending on the frequencies of the adjacent loops.  The actual frequency is displayed and can be compared to adjacent detectors so that the maximum separation can be achieved between loops adjacent to one another.  The unit shall be capable of graphically displaying noise or crosstalk on the display.

4.2.4. Operational Mode:  One of two modes may be selected, Pulse or Presence. If Presence is selected then the user shall be prompted for Short, Long, or User defined presence.

4.2.5. Timing:  Delay and Extension timing shall prompt for a yes or no response.  If yes, it shall then prompt for the amount of delay and extension timing desired.

4.2.6. Count: Shall control the secondary count outputs and prompt for a yes or no response (2EC only). If yes is selected the user shall be prompted for the loop configuration the counts are to be taken from and also whether the secondary count outputs shall be active.  The counts (1 thru 999,999) shall be displayed.
4.2.7. Paired Channels:  Pairs channels 1 & 2 (2E, 2EC) and 3 & 4 (4E, 4EC) to perform one of the following functions:
4.2.7.1.   3rd Car Mode:  Is used for determining the number of cars in a left turn lane.  When 2 loops, usually 6’ x 20’, are in a left turn lane and both have detection, a call is output.

4.2.7.2.   Directional Logic Mode:  Uses two loops to determine the direction of a vehicle. 
4.2.8. Approach ID:  The user is prompted to select up to 5 alpha numeric characters to identify the approach that channel is related to, e.g. SBLT4 (South Bound Left Turn Phase 4).
4.3. Display:  This selection determines the display that shall be shown during normal operation. Channel ID, Sensitivity setting, Countdown timers, and the Deflectometer are shown on all with the option of Frequency (Freq), Inductance (Induct), or Count (Count). 
4.3.1. Event Logs:  Selecting Logs shall allow the user to view the last 25 events with the most recent being first on a per channel basis. The log shall include the type of fault (open loop, shorted loop, >25% inductance change).  It shall also include power up, power loss and reset events.  The time elapsed after each event will also be displayed.
5. Mechanical
Height




4.50    inches
Width (2E and 2EC)


1.20    inches

Width (4E and 4EC)


2.30    inches

Depth (excluding handle)

6.875  inches

Weight (2E and 2EC)


7.0      ounces
Weight (4E and 4EC)


10.0    ounces
6. Electrical Specifications
6.1. Power Supply: 10.8 to 28.8 Vdc max 100 mA (2E, 2EC) 200 Ma (4E, 4EC).

6.2. Tuning Range: 20 to 2500 uH Loop plus lead-in (approx 15 to 60 kHz)


Q factor: 5 min.

6.3. Inputs: Low (true) less than 8 volts, High (false) greater than 16 volts

6.4. Call Output: Solid State optically isolated. “On” voltage shall be less than 1.5 volts at 50mA collector current.

6.5. Status and Count Outputs: 50 volts max collector voltage, “On” voltage less than 1.5 volts with 50mA collector current.

7. Environmental: -34oC to + 74oC. humidity 95% max (non-condensing)

8. Edge Connector Description
	Pin
	ORACLE 2E (2EC)
	Pin
	ORACLE 2E (2EC)
	
	Pin
	ORACLE  4E (4EC)
	Pin
	ORACLE 4E (4EC)

	A
	Logic Ground
	1
	Ch 1 Timer Control Input
	
	A
	Logic Ground
	1
	Ch 1 Timer Control Input

	B
	DC Supply
	2
	Ch 2 Timer Control Input
	
	B
	DC Supply
	2
	Ch 2 Timer Control Input

	C
	Ext. Reset
	3
	Det. Address Bit #3
	
	C
	Ext. Reset
	3
	Det. Address Bit #3
Ch 3 Timer Control Input

	D
	Ch 1 Loop Input
	4
	Ch 1 Redundant Loop Input
	
	D
	Ch 1 Loop Input
	4
	Ch 1 Redundant Loop Input

	E
	Ch 1 Loop Input
	5
	Ch 1 Redundant Loop Input
	
	E
	Ch 1 Loop Input
	5
	Ch 1 Redundant Loop Input

	F
	Ch 1 Output (+)
	6
	Det. Address Bit #0
	
	F
	Ch 1 Output (+)
	6
	Det. Address Bit #0

	H
	Ch 1 Output  (-)
	7
	Ch 1 Status Output
	
	H
	Ch 1 Output  (-)
	7
	Ch 1 Status Output

	J
	Ch 2 Loop Input
	8
	Ch 2 Redundant Loop Input
	
	J
	Ch 2 Loop Input
	8
	Ch 2 Redundant Loop Input

	K
	Ch 2 Loop Input
	9
	Ch 2 Redundant Loop Input
	
	K
	Ch 2 Loop Input
	9
	Ch 2 Redundant Loop Input

	L
	Chassis Ground
	10
	Det. Address Bit #1
	
	L
	Chassis Ground
	10
	Det. Address Bit #1
Ch 4 Timer Control Input

	P
	Reserved
	13
	Reserved
	
	P
	Ch 3 Loop Input
	13
	Ch 3 Redundant Loop Input

	R
	Reserved
	14
	Reserved
	
	R
	Ch 3 Loop Input
	14
	Ch 3 Redundant Loop Input

	S
	Ch 1 Cnt Output (+)
	15
	Det. Address Bit #2
	
	S
	Ch 3 Output (+)
	15
	Det. Address Bit #2

	T
	Ch 1 Cntt Output (-)
	16
	Reserved
	
	T
	Ch 3 Output (-)
	16
	Ch 3 Status Output

	U
	Reserved
	17
	Reserved
	
	U
	Ch 4 Loop Input
	17
	Ch 4 Redundant Loop Input

	V
	Reserved
	18
	Reserved
	
	V
	Ch 4 Loop Input
	18
	Ch 4 Redundant Loop Input

	W
	Ch 2 Output (+)
	19
	Data Trans. Output (TX)
	
	W
	Ch 2 Output (+)
	19
	Data Trans. Output (TX)

	X
	Ch 2 Output (-)
	20
	Ch 2 Status Output
	
	X
	Ch 2 Output (-)
	20
	Ch 2 Status Output

	Y
	Ch 2 Cnt Output (+)
	21
	Data Receive Input (RX)
	
	Y
	Ch 4 Output (+)
	21
	Data Receive Input (RX)

	Z
	Ch 2 Cnt Output (-)
	22
	Reserved
	
	Z
	Ch 4 Output (-)
	22
	Ch 4 Status Output
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