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Subject:  Re-issue of CECOM Safety of Use Message (CECOM SOUM

 02-001), 
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AN/PSS-12, Hand Held Mine Detection Set.

_____________________________________________________________________

________________

    Mine Detection Set AN/PSS-12

_____________________________________________________________________

________________

   URGENT ACTION REQUIRED

Survey of field units indicates that this message has not been received by users of the subject equipment.  Failure to implement the requirements of this message could result in serious injury or death to soldiers.  Therefore, it is critically important that MACOMs immediately retransmit this message and require subordinate units to reply through their chain of command with actions taken.  

_______________________________________________________________

     New 

         Calibration Requirements Sweeping techniques

 URGENT                       URGENT                URGENT

DEATH, Serious Injury, or Damage to equipment could occur if actions specified in this message are not implemented.

________________________________________________________________

Distribution:  This is a "Technical" Safety of Use Message that was originally issued by CECOM on 22 May 02. This message has not been transmitted to your subordinate units.  MACOM Commanders will immediately retransmit this message to all subordinate units, activities, or elements affected or concerned within 24 hours of receipt of this message and acknowledge receipt of this message within five working days to the following two addresses via e-mail:                                      

mailto:AMSEL-SF-SEC@MAIL1.MONMOUTH.ARMY.MIL

and

mailto:SMMRTL@HQDA.ARMY.MIL

1.  References:

 A.  TM 5-6665-298-10 Mine Detecting Set AN/PSS-12 (NSN 6665-21-906-

1023), 1 April 2002.

 B. FM 20-32, Mine/Countermine Operations.

2.  Problem Discussion:

 A.  Summary:  It has been determined that the users of the AN/PSS-12

Mine Detecting Set have NOT been properly calibrating the detector. 

Additionally, it is critical that personnel use proper sweeping techniques and positioning of the detector head, which is necessary to detect mines.  Failure to properly calibrate or failure to use proper sweep techniques and positioning of detector head will result in most low metal mines not being detected which can lead to serious injury or death to the user from stepping on missed mines.

   HAZARD CLASSIFICATION:

Hazard Severity:  Due to the possibility of serious injury or death from stepping on missed mines, this hazard is assigned a category I (Catastrophic).

Hazard Probability: Given that there are over 15,000 systems fielded with no reported incidence being attributable to inadequate calibration to date, the hazard is assigned a level D (Remote) Hazard Probability.  

 B. Items Affected:  Det Mine Set LIN: G02341, AN/PSS-12. 

NSN: 6665-21-906-1023 / NSN: 6665-01-220-0608 / NSN: 6665-00-144-7655

 / NSN: 6665-00-181-0369 / NSN: 6665-00-181-0432 / NSN: 6665-00-966-9071 / NSN: 6665-00-966-9072 

User Actions: 

 A.  Task:  The operator is to ensure that prior to and during each use, the Mine Detecting Set is properly calibrated in accordance with the procedures below and correct sweeping techniques are used.  

 B.  Place a copy of this message in the Technical Manual until such time that changes are provided.  Strike out the incorrect Technical Manual paragraphs as identified below.  Review the message in its entirety and with the technical manual. 

 C. Suspense:  Subordinate units must reply to their higher 

Headquarters when the message has been received and the actions taken.  MACOMs may impose additional suspense reporting requirements.

*********************************************************************

********************

Training and Use of the AN/PSS-12 Handheld Mine Detector

How the Detector Works

CHANGE NOTE: The paragraph below is a change to the information found on page 12 of TM 5-6665-298-10, 1 April 2002, paragraph "6.", and clarifies the reason for the change.

The detector emits a magnetic field symmetrically above and below the search head. When this field encounters metal objects, it induces electron / magnetic currents in these hidden objects. The larger the metal object, the stronger the induced currents and thus the greater distance at which the receiver component of the detector (search head) can pick up the induced currents. In practical terms this means that the detector is able to detect large metallic mines from a distance of several feet, but low metallic content mines can only be detected from a few inches.  Thus, the closer you can position the search head to metal in a mine, the greater chance you have of detecting the mine. Additionally, contacting the ground with the search head seems to improve the electrical connectivity of the detector to the targets in the ground, and therefore is desirable if groundcover and conditions permit it.

NOTE: paragraph 11 below is an addition to page 9 of the TM.

11. Open accessory bag and ensure it contains the following accessories:

a. 5cm test piece for testing functionality and calibration

b. Condensed operating instructions

c. List of contents

d. Spare plastic shear bolt for telescopic pole

e. Spare cable clamps

Preparation Of An Area For Calibration Of The Detector.

1. Remove rings, watches, jewelry, before adjusting or using the mine detector.

CHANGE NOTE: Page 12 of the TM, paragraph labeled "3.", is to be stricken from the TM.  Item "2." below corresponds to paragraph "8." on page 13 of the TM.  Paragraph "8." will be moved to page 12 and inserted between paragraphs "5." and "6."  Paragraph "8." on page 13 of the TM is changed to also include instructions about when the detector does not perform to minimum standards.

2. Keeping the detector head at least 3 feet above the ground, turn the detector switch on. Turn the volume control clockwise to the mid-point. From a fully off position (fully counterclockwise), turn the sensitivity control clockwise until a continuous tone is heard from the detector. This is called "air coupling". Set the volume to a comfortable level. Set the sensitivity counterclockwise until the tone disappears.  Holding the test piece in the off hand, move the piece toward the center of the search head.  The detector should give a tone as the test piece nears the search ring.  If the detector does not give a detection tone when the piece is still two inches out from the head, change batteries and try again.  If there is still poor performance at this point, turn the detector in to the DS shop for repairs.

CHANGE NOTE: Items "a." through "h." below are an addition to the TM, and will be inserted into the TM on page 14 to set the detector up for use.  It may be necessary to clear a small area on the ground from metallic clutter that will otherwise confuse the operator and interfere with adjusting the detector while setting the sensitivity. A small piece of ground cleared of clutter (approximately 1 SECTION 3 OF 9 meter by 0.5 meters) is necessary to use in setting the sensitivity of the detector. Much of the ground, particularly on military installations and battlefield areas, is heavily cluttered. As a result, you may have to search initially to find a place can most easily clear.

  a. Select a place on the ground that you think is likely clear of clutter. This should be in the center of a 1-meter by 0.5-meter area you intend to clear.

  b. Turn the sensitivity knob counterclockwise as far as it will go.

  c. Place the search head on top of the ground in the center of this 1-meter by 0.5-meter area and turn the sensitivity up until you began to hear an auditory signal.

  d. While listening to the constant auditory signal, begin sliding (sweeping) the search head to the left and right of the location you had placed the head.

   (1) If the sound goes away, you likely had the search head initially positioned on top of clutter. If that is the case, move a short distance and try again to find a place clear of clutter.

   (2) If the sound continues, then the signal is almost certainly from the soil and not clutter. Move the head back to initial location.

e. Turn the sensitivity control back down to the point where the auditory signal just goes away. The sensitivity is now set as high as it can be set in that soil without providing feedback from the soil.

f. Now sweep the search head across the area of this 1-meter by 0.5-meter area. The sweep should be with the entire bottom of the search head in light contact with the ground, moved at no faster than 1 foot/second and with each advancing sweep overlapping the previous sweep by not more than 1/2 the width of the search head.

  g. Be prepared to dig up metallic clutter in any area on the ground where the detector provides an auditory signal.

NOTE: When clearing clutter from an area it is useful to have a piece of canvas about 1 meter by 0.5 meters (or more) to shovel suspected cluttered soil onto. Then incrementally divide the soil to isolate the metallic clutter. The detector, a strong magnet, and good vision are all assets in locating the clutter. Of course, the ground underneath the canvas needs to be free of clutter else a confusing signal maybe provided. Do not place the soil back in the hole until you are sure all the metallic components have been removed from it. Collect and control all pieces of clutter.

  h. Continue searching for and clearing the clutter until you can sweep the entire 1-meter by 0.5-meter area.

NOTE: Setting sensitivity where the soil is similar to where the detector will be used is very important. Otherwise, sensitivity setting is simply a guess because different soil types, and moisture contents, influence the sensitivity of the detector.

CHANGE NOTE: Paragraph "1." below is a clarification to and an addition to the information in paragraph page 14 and 15 of the TM.  It will be inserted at the top of page 14.  

NOTE: There are three general steps that must be performed before going into an area suspected of containing mines.  They are: 1) Calibrate the machine to the soil.  2) Verify that the detector can find the threat / target. 

   3) Re-adjust calibration if necessary. The following instructions will lead you through this process.

Detector Calibration Site Preparation

1. Select a sensitivity target and place it into the ground.  The preferred target is to have on hand the most difficult to detect type mine (made safe without changing the metal content) that is expected to be encountered. In the absence of an actual mine, the target should replicate the target mine.  If no targets exist on site, the 5cm test piece that comes with the AN/PSS-12 packed components may be used. Bury the sensitivity target in soil similar to the type expected in the minefield and where there is no metal clutter. (This will be in the soil site that you have just prepared in the preceding paragraphs.) Depth of burial should be at the deepest depth a threat mine is expected to be encountered. If using the test piece, bury it vertically with the metal at the deepest end. In the absence of more specific information, bury the test piece at a depth of 2 inches (5cm). This places the top of the test piece flush with the surface of the ground. Place a non-metallic marker such as a plastic poker chip directly over the center of the target to mark its exact location 

NOTE: During training, operators should compare the signatures of different mine-types to that of the test piece. To do that follow these steps:

   a. Bury the test piece at 5cm in the prepared, metal-free, calibration site.

   b. Verify that the detector can find the test piece.

   c. Re-bury the test piece at 1cm intervals of increasing depth, verifying that the detector can find the test piece at each depth.

   d. After the test piece is buried at a depth where it can no longer be found with the detector, note the last depth at which it was found (for example, if the test piece cannot be found at 11 cm, record 10 cm as the last depth at which it was found)

   e. Repeat steps 3-6 with all (defused) threat mines available.

   f. Compare the deepest depths at which the test piece and the various mine types were found; this will give a general idea of the comparison between the test piece signature and the actual mine signature.

   g. For example; the Type 72A (Chinese) can generally be found at a maximum depth of 1cm deeper than the test piece can be found.  The M14 (US) can generally be found at a maximum depth of 1.5cm SHALLOWER than the test piece can be found.

Power Up/Sensitivity Adjustments (Calibration) Prior to Entering The

 Minefield For Sweep Operations

CHANGE NOTE: Text below from paragraph "1." through the second 

"WARNING", concerning Low Batteries, is to be inserted to page 14.  

1. Turn SENSITIVITY and LOUDNESS knobs completely counterclockwise.

2. Observe the indicator lamp and flip the switch to the ON position.

 The lamp should give a short flash. If it does not, check if batteries are inserted correctly or insert new batteries. If the lamp flashes continuously, the cause may be low battery voltage.

NOTE: Collect all damaged or low batteries and transport them to Unit

 HAZWAS Accumulation Point.

3. Perform the "air coupling" adjustment just you performed it in paragraph 2, page three of this document. Keeping the detector head at least 3 feet above the ground, turn the volume control clockwise to the mid-point. From a fully off position (fully counterclockwise), turn the sensitivity control clockwise until a continuous tone is heard from the detector. Set the volume to a comfortable level. Set the sensitivity counterclockwise until the tone disappears.  Holding the test piece in the off hand, move the piece toward the center of the search head.  

The detector should give a tone as the test piece nears the search ring.  If the detector does not give a detection tone when the piece is still two inches out from the head, change batteries and try again.  If there is still poor performance at this point, turn the detector in to the DS shop for repairs.

4. In the cleared calibration area place the search head on the ground away from the target (head not above any metal). Turn the sensitivity control from a low position to higher position (clockwise) until the detector gives a steady signal tone. Back the sensitivity control off (counter clockwise) until the tone just disappears. 

NOTE: The check tone (a clicking sound) should now be heard every 1 to 2 seconds. The system provides the check tone to continuously inform the operator that the system is functioning satisfactorily. If the check tone disappears or its frequency decreases, do not use this detector until the cause of the malfunction is determined. Batteries should be the first item to check.

5. Go back to the target that is buried in the prepared area, and verify that you can find the target.  Turn the SENSITIVITY control fully counter clockwise. Place the search head lightly on the ground directly above the sensitivity target by visually locating the marker in the center (bulls eye) of the search head.  Slowly turn the SENSITIVITY control clockwise until the detector gives a steady tone. 

Next lightly float the search head on the ground at 1 to 2 feet per second movement back across the sensitivity target. With the search head in motion, check to see if the signal can again be easily heard.  If you cannot hear the signal during movement at one to two feet per second, increase the sensitivity until the signal can be heard. Carefully adjust the SENSITIVITY knob to a position between the points where the signal just begins to be heard again and where you get a strong constant signal. 

NOTE: When the soil allows, without producing a response from the soil itself to the detector, the sensitivity may be set at higher levels. This theoretically yields a greater probability of detection at the cost of a higher false alarm rate, as other metal clutter in the soil will be discovered more readily.

6. If you cannot find the target, go back through the step in paragraph "4." above. In high mineral content soils it may be necessary to lift the detector head off of the ground about 1 centimeter to reduce signal / electrical feedback from the soil. This is because of the improved electrical connectivity of the ground with the detector when the search head contacts the ground.

NOTE: A flashing indicator lamp and a continuous signal on the headphone indicates low battery voltage. If the unit's indicator lamp flashes, change the batteries and readjust the unit.

NOTE: At this time you may want to familiarize yourself with the effects of sweeping too fast and advancing too far in consecutive sweeps. First, sweep directly over the sensitivity target at a speed faster than one foot per second. If you are searching for a low metal target, you will note that the target signal will be lost at speeds not much greater than one or two feet per second. Very small targets will benefit from a sweep speed of one foot per second. Next, repeat sweeps while slightly advancing farther from the target at each sweep. Likewise, if you are searching for a low metal target, you will note that the target signal will be lost at offsets not much greater than one half the width of the search head. It cannot be overemphasized that precise sweep and advance must be maintained to prevent missing a mine.

7. Place the search head lightly on the ground again, directly above the sensitivity target and listen carefully to the audible signal. You will need to remember this signal for maintaining this sensitivity setting. Move the search head away from the sensitivity target until the signal ceases to be heard. Slide a metal object down the shaft of the detector until you hear an audible signal that sounds the same as you heard when you placed the search head on the ground directly above the sensitivity target. Position the third cable clamp (cable not connected) at this point on the shaft. Repeat this process until you have precisely positioned the cable clamp at the point where the audible signal is reliably repeated by the metal object as you position it at that point on the shaft.

NOTE: A common mason's trowel is an effective metal object to use for this. If one is not available a bayonet or many other metal objects could be used.  Just be sure to use the SAME PIECE of metal to verify calibration later that you used in the set-up.

WARNING: In some conditions, and in some soils, you may not be able to detect the sensitivity target at the deepest depth at which the threat mine is expected to be encountered. In those conditions, do not use the PSS-12 to detect mines. Use a mechanical means if it is available, such as a motorized flail.

Maintaining Sensitivity Setting

WARNING           WARNING             WARNING            WARNING

WARNING: A limitation of the PSS-12 is that sensitivity fluctuates during normal use. If not checked frequently and corrected, this fluctuation could lead to missing a mine.

1. Maintain the detector sensitivity by rechecking and readjusting sensitivity if necessary about every one-two meters of advance in a mine lane. Make the check by placing the search head on the ground over and area that has already been cleared and known to be metal free. Then move the point of the trowel (or your metal object) at the top of the sensitivity marker clamp just like you did when initially positioning the clamp. Listen for the same sound from the detector that you heard when you initially set the sensitivity over the sensitivity target.

2. If you hear the same sound from the detector, the sensitivity setting needs no adjustment. If you do not hear a like sound from the detector, slightly adjust the sensitivity knob. Repeat the check with the trowel until the like sound is heard. Make adjustments with the sensitivity knob only. Do not move the cable clamp!

NOTE: If adjustments are frequently needed after checks, checks may need to be made more often.

NOTE: Be sure the trowel or other metal object you may be using, shaft angle relative to head, and electronic unit are in the same position as when you initially positioned the cable clamp. Changing the relative position of the components to each other may affect the accuracy of the calibration verification.

WARNING       WARNING                    WARNING

WARNING: Low batteries may reduce detector performance well before the indicator light comes on. If you need to make more frequent or larger sensitivity adjustments to maintain a constant sensitivity setting, discard all batteries and replace them with new ones.

Sweep techniques

WARNING            WARNING               WARNING

WARNING: The search head should never be swept where its path cannot be visually cleared. If trip wires are a threat, other techniques to detect trip wires should be used before sweeping the detector. Always be aware of the potential for booby traps.

NOTE: Keep mine detectors at least 2 meters apart during setting, adjustment, and operation to prevent interference.

NOTE: The search head should be lightly floated on the ground surface. Actual contact with the ground appears to improve the electrical coupling thereby strengthening the electrical field.

1. Adjust the handle (hand grip) to a comfortable position by loosening the knurl nut.

2. Adjust the position of the search head so that it can be lightly floated on the ground.

3. Sweep across the lane, keeping the entire search head in light contact with the ground. The search head path should be straight or slightly arched. Sweeping speed should be approximately 1-2 ft. per second. Each sweep must be at least 1.5 meters wide, and must overlap the outside edge of the lane by at least one-half the width of the search head. Each sweep should advance forward at no more than one-half the width of the search head per sweep.

WARNING       WARNING                    WARNING

WARNING: The search head path should be straight or only slightly arched. Operators who sweep in a circular motion or use a severe arc tend to miss areas.  Additionally, the ends of the sweep tend to be too high above the ground and cause missed mines.

WARNING       WARNING                    WARNING

WARNING: Sweep and advance must be maintained as precisely as possible. 

Otherwise, gaps may be left between sweep paths or at the edge of the lane and a low metal mine can be missed.

4. At approximately every one to two meters of forward advance in the mine lane (or more often if desired), perform a sensitivity check and make adjustments as necessary. It is important that the operator maintain the same body posture and the angle between the telescopic pole and the search head each time the sensitivity check is made.

NOTE: In smooth surface conditions, loosening the wing nut on the plastic bolt that attaches the search head to the shaft can ease maintaining constant contact with the ground. This allows the head to pivot and the head can then be lightly slid across the surface.

NOTE: The sweep technique may be modified in low vegetation, rocky or uneven ground where smooth sweeping cannot be performed. With the wing nut tight so the position between the head and telescopic pole is fixed, lightly pat the search head on the ground, each pat advancing across the lane no more than 1/2 the width of the search head and advancing forward no more than 1/2 the width of the search head. 

NOTE: Conditions of heavy vegetation may not allow getting the search head on the ground. Do not push through vegetation to get the search head on the ground, nor push through the vegetation to perform the swing. Bury the sensitivity target in similar conditions to what you will be working in, and determine if detection can be made under the conditions encountered.  If not, do not use the PSS-12 to detect mines.

NOTE: The AN/PSS-12 detector performance is reduced by moisture on the search head. This commonly occurs while sweeping in contact with wet vegetation and results in multiple and often unrepeatable auditory signals. This problem can be mitigated in training by rubbing a light coat of grease such as petroleum jelly on the head. Covering the head with a plastic bag also appears to reduce the problem. However, while this technique can be useful to enable training in a wet environment, it is not recommend for use where there is a real mine threat.  The detector is not affected adversely when used in underwater detection operations, as in clearing ford sites.  It is only affected by droplets on the head, such as when working in dew or light rain.

Investigation/Mine Identification

1. At the first auditory indication of metal in the ground, the operator should place a marker at the location (at the center of the search head) where the signal is first heard. Also, with a trowel or other tool, lightly scratch a line in the soil across the lane along the center of the last clear sweep. Use the mark to indicate where the investigation procedure begins and the line to indicate the area that has already been cleared. The purpose of the investigation is to determine if the signal is repeatable and therefore a likely indication of a mine. If so, the investigation continues with the purpose of gaining more information concerning the size, type (high-metal or low-metal mine) and specific location of the signal source.

WARNING       WARNING                    WARNING

WARNING: There is a strong tendency for soldiers to loose concentration after marking the location of a mine. This loss of concentration has been observed to frequently contribute to potentially disastrous events.

 - Stepping on the mine just marked

 - Becoming less vigilant and missing mines in the nearby area

 - Loss of sweep precision

 - Loosing track of where they were

NOTE: In some cases, the detector may provide a weak signal that cannot be repeated during the initial investigation process. If this is the case, do not give up on the reliability of the signal until the sensitivity of the detector has been checked to insure it has not drifted to the low side.

NOTE: Small footprints, often as small as four to six inches in diameter, will indicate low metal mines. High metal mines may have footprints two to four feet in diameter. The footprint is defined as the entire area on the ground where the mine or metallic source causes the detector to generate an auditory signal.

2. The operator should then attempt to develop a set of points on the ground that identify the source footprint. Develop this footprint by first moving the search head away from the signal source until no signal is heard and then sliding the search head toward the signal from several clock positions. The specific location of the center of the search head is noted at each location where the auditory signal begins. Once the signal is detected, the detector is no longer slide toward the potential source to avoid coming closer than necessary to a potential mine. This process is repeated and locations are marked or noted on the ground until the size and shape of the footprint of the signal can be understood. Typically, the pattern will resemble a semi-circle with the six-o'clock position nearest the operator.

Note: In the presence of clutter or closely placed mines, the semi-circle can become distorted. The operator must be very careful but maybe able to slightly vary orientation of semi-circle development to avoid the influence of clutter. Foot position must also be monitored very closely to avoid stepping into unsafe areas.

WARNING

WARNING: It is common practice for low metal mines to be placed within the footprint area (or "shadow") of high-metal mines. The large footprints of high metal mines may mask signals from low metal mines within the footprint. Always assume that there are low metal mines within this footprint area.

3. It is sometimes important to identify the center of very large footprints. A means to do this that may be quicker then the method previously defined to identify the perimeter is called the airborne technique. This technique involves adjusting the search head so it can be held above the ground but with the head parallel to the surface. Then the detector can be manipulated above the source until the signal can be heard at only a single point. Near the surface, the signal can be heard over a broad lateral (horizontal) area, but as the search head is raised higher off the ground, this area becomes progressively smaller with altitude. As the search head is raised higher off the ground, the area where the signal can still be heard is reduced to just a single point. The center of the mine or metal source should be directly below this point. Do not ignore the potential for low metal mines to be hidden in this large footprint on the ground.

WARNING       WARNING                    WARNING

WARNING: Be sure to have a firm body position before attempting the airborne technique. Could fall into mine.

WARNING       WARNING                    WARNING

WARNING: The search head should never be swept where its path cannot be visually cleared first. If trip wires are a threat, other techniques to detect trip wires should be used before sweeping the detector. Always be aware of the potential for booby traps and UXO.

******************END*********END***********END*****END**************

