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Figure 2

Four slide switches and two pushbuttons (Fig. 2) are located inside a watertight compartment.  To access the switches and pushbuttons, loosen the two flathead screws and insert a small-blade screwdriver in either the top or bottom slot to remove the cover.

Configuration Switches

Switch 1 selects the sensor sensitivity mode.

NORM for liquid or solid materials

HIGH for soft or porous materials

           (High recommended for most applications) 

Switch 2 selects either object or background operation.  

OBJCT for detecting the reflected ultrasonic energy directly off an object.  In this mode, the sensor reports the object present if any reflection of ultrasonic energy occurs within the limits, even if a closer object reflects some ultrasonic energy.

BKGND for break-beam operation.  In this mode, the sensor uses only the first reflection of ultrasonic energy to determine the presence of an object.

Switch 3 selects the normal state for the outputs.

NO for NPN output normally non-sinking and PNP output normally non-sourcing

NC for NPN output normally sinking and PNP output normally sourcing

Switch 4 selects whether pressing the DELAY pushbutton sets the delay-on or delay-off time.

D-OFF for setting the delay-off time

D-ON for setting the delay-on time

LIMITS Pushbutton

The LIMITS pushbutton is used to set the near and far window limits.  The limit setup procedure is explained on Page 5.

2

DELAY Pushbutton

The DELAY pushbutton along with Switch 4 is used to set the delay-off and delay-on times.  The delay setup procedure is explained on Page 5.


Operation Modes

With Switch 3 set to NO and an object between the limits, the sensor NPN output is sinking and the PNP output is sourcing.  With Switch 3 set to NC and an object between the limits, the NPN output is non-sinking and the PNP output is non-sourcing.

Secondary Echoes




When an object is positioned between the sensor and the near limit, the ultrasonic energy may reflect repeatedly, bouncing between the sensor and the object, thus creating secondary echoes.  If the object is halfway between the sensor and the limits, a secondary echo may appear to be from an object within the sensing limits.  If the OBJCT/BKGND switch is set to BKGND, the sensor ignores the secondary echoes.

Object Sensing Mode (Switch 2 = OBJCT)

In this mode, the sensor accepts all ultrasonic echoes reflected from the object.  Thus, if any echo is detected within the limits, the sensor reports the object to be present.

Background Sensing Mode (Switch 2 = BKGND)
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In this mode, the sensor accepts only the first echo received.  This mode is normally used for a break-beam operation, which is usually desirable for detecting round or irregular-shaped objects with gaps between them.  In a break-beam application, an object is assumed present when no echoes are detected or an echo is received from an object inside the near limit.

Delay Time Functions

The ON delay time prevents the sensor outputs from changing to the state for an object between the limits until the sensor continuously detects an object between the limits for the entire ON delay time period.

[image: image1.wmf]The OFF delay time prevents the sensor outputs from changing to the state for an object outside the limits until the sensor continuously stops sensing an object between the limits for the entire OFF delay time period.


Mounting

Mount the SUPERPROX( sensor firmly so the material to be detected is never within 50.8 mm (2.00 inches) of the face of the sensor.  For best results, the sensor face should be parallel to the liquid or material surface and free of air currents.

Wiring Connections




      Sinking Output                     Sourcing Output
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Limits Setup Procedure

Set the four configuration switches to the position required for the desired operation.  The function of each configuration switch is explained on Page 2. 

Object Mode: Align a flat object parallel to the sensor face at the desired position for either window limit and press the LIMITS pushbutton once.  Upon release of the pushbutton, the multicolor LED flashes amber, indicating the first limit is set and the sensor is waiting for the second limit to be set.  Align a flat object parallel to the sensor face at the desired position for the second limit and press the LIMITS pushbutton once.  Upon release of the pushbutton, the multicolor LED turns to the color that indicates where the object is located within the sensing range.  If the second limit is not set within 30 seconds after setting the first limit, both limits revert back to the previous limit settings.

To easily set a minimum sensing window of 12.7 mm (0.50 inch), align a flat object parallel to the sensor face at the center point of the desired window and press the LIMITS pushbutton twice in succession.  This sets the limits 6.4 mm (0.025 inch) in front of and behind the object front surface.

Background Mode: Align a flat object (usually the background target) parallel to the sensor face at the center point of the desired window, and press the pushbutton twice in succession.  This sets the limits 6.4 mm (0.25 inch) in front of and behind the object surface.  After the second release of the pushbutton, the multicolor LED turns green to indicate the background target is detected.

LED Indications and Errors: While the LIMITS pushbutton is depressed for setting either limit, the multicolor LED is amber to indicate the sensor detects the object.  If the sensor does not detect the object, the multicolor LED is red while the LIMITS pushbutton is depressed.  When the LIMITS pushbutton is released after not detecting an object, the multicolor LED flashes red until either the LIMITS pushbutton is pressed again for setting the first limit or 10 seconds have elapsed.  After 10 seconds, the limits revert back to the previous settings.  If the limits are not accepted, repeat the setup procedure until the limits are accepted.

The limits are stored in nonvolatile memory and thus retained when power is removed from the sensor.

Delay-On and Delay-Off Setup Procedure

To set the delay-off time, set Switch 4 in D‑OFF position, and press and release the DELAY pushbutton for the desired number of 2.5 millisecond intervals.  After the DELAY pushbutton is not pressed for five seconds, the number of 2.5 milliseconds intervals is saved, and the multicolored LED momentarily flashes green to acknowledge the delay-off time has been saved.

To set the delay-on time, set Switch 4 in D-ON position, and press and release the DELAY pushbutton for the desired number of 2.5 millisecond intervals.  After the DELAY pushbutton is not pressed for five seconds, the number of 2.5 millisecond intervals is saved, and the multicolored LED momentarily flashes green to acknowledge the delay-on time has been saved.
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General Specifications

Power Supply:

   +12 to 24 VDC @ 80 mA, excluding output load

Sinking Output:

   Maximum on-state voltage drop @ 60 mA: 0.25 volts

   Maximum load current: 100 mA

   Maximum applied voltage: 35 VDC

Sourcing Output:

   Maximum load current:  100 mA (Protected to less than 160 mA)

Response Time:

   Minimum 2.5 milliseconds

Operating Temperature:

   0(C to 50(C (32(F to 122(F) @ 100% relative humidity

Sensing: [TA=20(C(68(F)]
   Range: 50.8 to 254.0 mm (2.00 to 10.00 inches)

   Limit Adjustment Resolution:  0.08 mm (0.003 inch)

   Sensor Angle with respect to smooth flat surface: 90( ( 10(
   Repeatability:  ( 0.254 mm (0.010 inch) from smooth flat surface at

                            constant air temperature

Sensor Cable Length:   3 Meters (10 Ft.) Standard
Sensor Housing Material:

   Case: PEI
   Face: FDA approved silicone rubber

Sensor Ratings and Approvals:

NEMA 4X (Indoor Use Only) 5, 12, 12K, 13, and IP67  

   Installation/Overvoltage Category: II

   [image: image5.png]


  CE mark compliant:  Declaration of conformity available upon request.

This Product is UL Listed if powered by a Class II Power Supply and protected by a 2.0A Max UL Listed Fuse

LIMITATIONS AND EXCLUSION OF WARRANTIES
All goods purchased from Hyde Park Electronics LLC shall be free from defects in materials, design and workmanship under normal conditions of use for one year from the date of shipment.  THIS WARRANTY IS THE SOLE WARRANTY AND IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY OF FITNESS FOR A PARTICULAR PURPOSE.  THE LIABILITY OF HYDE PARK TO ANY PURCHASER SHALL BE LIMITED EXCLUSIVELY TO THE COST OF REPLACEMENT OR REPAIR OF DEFECTIVE PARTS, AND SHALL NOT INCLUDE LIABILITY FOR ANY DIRECT, CONSEQUENTIAL OR INCIDENTAL DAMAGES WHATSOEVER, WHETHER FORESEEN OR UNFORESEEN, INCLUDING BUT NOT LIMITED TO LOST PROFITS, LOST SALES, OR INJURY TO PERSONS OR PROPERTY.
HYDE PARK ELECTRONICS LLC
1875 Founders Drive

Dayton, Ohio  45420-4017

Phone (937) 252-2121   Fax (937) 258-5830

Email: help@sesensors.com

Web Site: http://www.sesensors.com

( 1997-2008 Hyde Park Electronics LLC

Proximity Sensor with Delay Output

Delay On and Off settable in 2.5 millisecond intervals

SUPERPROX(
SM503A-306
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OPERATOR INSTRUCTIONS

This Hyde Park self-contained, SUPERPROX( ultrasonic proximity sensor is capable of sensing most objects within a 50.8 to 254.0 mm (2.00 to 10.00 inches) sensing range (Fig. 1).  Objects as small as 9.5 mm (0.38 inch), transparent, opaque, plastic, glass, metal, liquid, or solid can be detected within the sensing range.
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equipment damage.





Failure to follow this instruction can result in death, serious injury or





Do not use this product to detect objects within the deadband.
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