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This manual contains installation and operation procedures for the following product:
136-755 Atomlab Xenon Trap Monitor
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(011) 33.1.40.31.60.20

2

Biodex Medical Systems, Inc. © 2012

TABLE OF CONTENTS
Page
1.

IMPORTANT SAFETY INFORMATION
- WARNING, CAUTION AND INFORMATION SYMBOLS .......................... 4

2.

BEFORE PROCEEDING ......................................................................... 5

3.

INTRODUCTION................................................................................. 6

4.

INSTALLATION INSTRUCTIONS ........................................................... 6
- GENERAL INSTALLATION............................................................... 6-8

5.

OPERATION ....................................................................................... 8
- GENERAL......................................................................................... 8
- BACKGROUND................................................................................. 9
- CHECK SOURCE .......................................................................... 9-10

6.

USING THE XENON TRAP MONITOR .................................................. 10
- CHANGING CHECK SOURCE DISK .............................................. 11-12
- RECORD KEEPING .......................................................................... 11
- MAINTENANCE .............................................................................. 11

7.

SPECIFICATION ................................................................................ 12

8.

TROUBLESHOOTING INFORMATION .................................................. 12
APPENDIX A
SAMPLE OF COMPLETED XENON MONITOR TEST SHEET .................... 13
APPENDIX B
BLANK XENON WORKSHEET (MAKE COPIES FOR FACILITY USE) .......... 14
APPENDIX C
BLOCK DIAGRAM ............................................................................. 15

ATOMLAB XENON TRAP MONITOR

3

1. IMPORTANT SAFETY INFORMATION
WARNING, CAUTION AND INFORMATION SYMBOLS
The following caution and warning symbols, and their associated meanings, are used
throughout this manual:

Refer to Instruction Manual/Booklet
General Warning Sign
General Mandatory Action Sign
Follow Operating Instructions
Waste in Electrical Equipment
Dangerous Voltage
Caution
Date of Manufacture
Follow the unpacking and assembly instructions document.
Before using this device, read the entire Operation Manual carefully. Failure to
read the manual may result in user error or inaccurate data. Be sure to save all
provided documents for future reference.
Make certain to understand all warning and caution labels as explained in the
Before Proceeding section of this manual.
The Atomlab Xenon Trap Monitor should be used only as specified in the
Operation Manual.
Reference Cleaning and Maintenance on Page 11
Reference Specifications for Atomlab Xenon Trap Monitor on Page 12

Operation for 115 VAC, 60 Hz.
Only use approved power supplies.
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2. BEFORE PROCEEDING
SPECIFIC CAUTIONS
•

If the equipment is used in a manner other than specified in this Operation Manual, the
protection provided by the equipment may be impaired and results could be
compromised.

•

The display operates on low voltage and the power supply. The detector steps up the
current to have high voltage in order to operate the detector. NEVER open the detector.
This should be done only by experienced, qualified service personnel.

•

The unit contains lead for shielding the detector from background radiation. The lead
should be disposed of in accordance with local and federal regulations when disposing
of the unit.

•

A Cs-137 source should be used as the check source each day the monitor will be used.

ATOMLAB XENON TRAP MONITOR
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3. INTRODUCTION
The Xenon Trap Monitor is designed to act as a Xenon-133 trap monitor and to provide an
audio/visual alarm when the concentration in the xenon trap exhaust port exceeds 99 pCi/ml.
NOTE: NRC and state regulatory commissions restrict Xe-133 concentration in restricted areas
to less than 10 pCi/ml.
If the trap were releasing Xenon-133 with a concentration of 99 pCi/ml, assuming the trap is
turned off at the end of each study, and with an assumed release of 50 L of exhaust gas (10
minutes washout at 5 L/min), the room must have a minimum volume of 0.5 cubic meters to
meet regulatory requirements.
Typical rooms used for a xenon study have a larger volume than this. A typical room is 10’ x
10’ x 8’ and contains 22.56 m3. Thus the threshold level could be set much higher. However,
the main function of the Xenon Trap Monitor is to alert the user when the trap must be
replaced. Once xenon is coming out the exhaust of activated charcoal traps, the concentration
in the exhaust port grows exponentially in a very short amount of time. The threshold level of
99 pCi/ml is chosen because this is a level well above the concentration from a good trap. If the
exhaust trap reaches a concentration level of 99 pCi/ml, then the trap is near failure and should
be monitored for replacement.

4. Installation Instructions
General Installation
The Xenon Trap Monitor comes factory-calibrated and has a fixed alarm threshold level of 99
pCi/ml. To install the Xenon Trap Monitor:
NOTE: Skip to the next section if installing your Xenon Trap Monitor on a
Biodex Pulmonex System.
1. Position the Xenon Trap Monitor in a stable position on your Xenon System (attached to a
shelf is preferable).
2. Connect the supplied 22 mm exhaust hose to
the monitor hose fitting and to the external
exhaust port of your xenon trap. (See Figure 1).
3. Plug the AC adapter into a 110 VAC socket, and
connect the opposite end of the cord through
the hole in the back of the unit into the socket.
All the LED lights will turn on and a tone will be
heard as the unit goes through self-test
diagnostics for about five seconds. If all the
self-test functions complete without error, the
word “PASS” will be displayed.

Figure 1. Connection of exhaust hose.
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Installing the Atomlab Xenon Trap Monitor on the Pulmonex System
The Xenon Trap Monitor comes factory-calibrated and is already
set for an alarm threshold level of 99 pCi/ml. To install the Xenon
Trap Monitor on an Atomlab Pulmonex System, refer to the
following instructions. (See Figure 2).
NOTE: On older Pulmonex units, you will need to plug the Xenon
Trap Monitor power cord into a wall socket instead of the
Pulmonex.
NOTE: Unplug the Pulmonex System from the wall socket before
beginning the installation procedure.

Figure 2. Installation of Atomlab
Xenon Trap Monitor.

1. Peel off the backing from the double-sided tape on the side of the Atomlab Xenon Trap
Monitor bracket.
2. Attach the bracket to the handle of the Pulmonex System, as illustrated in Figure 3. The slot
in the bracket fits around the Pulmonex handle. When attaching the bracket, be careful to
hook it around the handle before allowing the tape to come in contact with the Pulmonex
side panel, tilting the Xenon Trap Monitor bracket toward the Pulmonex will help. The long
cutout end of the bracket top goes toward the patient side of the Pulmonex. Use the part of
the handle closest to the patient.
NOTE: When installed, the top of the Xenon Trap
Monitor display should be flush with the top of the
Pulmonex System.
3. Attach the Xenon Trap Monitor exhaust hose from
the port on the bottom of the monitor to the
exhaust port on the back panel of the Pulmonex
System.
4. Open the large door on the Pulmonex and plug the
supplied power pack into the plug socket. The
plug socket is located at the bottom of the
Pulmonex, on the top of the transformer box. (See
Figure 4).
DO NOT plug anything else into this socket.

Figure 3. Attach bracket to Pulmonex handle.

NOTE: Older Pulmonex Systems do not have this plug socket. For older units, plug the power
pack into an external plug socket.

ATOMLAB XENON TRAP MONITOR
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5. Remove the black cap plug, located below
the bracket, from the hole in the side of the
Pulmonex.
6. Run the small plug-end of the power wire
through the hole directly beneath the
Xenon Trap Monitor bracket, in the side of
the Pulmonex cabinet.
7. Connect the small plug through the hole in
the back of the Xenon Trap Monitor into the
socket on the Xenon Monitor.

Figure 4. Power pack

8. Set the proper length of power cord, install the new strain-relief bushing onto the cable and
install in the hole in the Pulmonex cabinet.
9. Plug the Pulmonex back into the wall socket. The power should come ON. All of the LED
lights will turn on and a tone will be heard from the Xenon Trap Monitor as it goes through
self-test diagnostics for about five seconds. If all of the self-test functions complete without
a problem, the word “PASS” will be displayed.

5. Operation
General
1. Press, then release the <On/Off> button to toggle the power on or off. Self-test diagnostics
will be run every time the unit is turned on. All lights will be turned on for the user to
ensure that they all work. Wait for the word “PASS” to be displayed after turning the unit on.
2. Press, then release the <Next/Mute> button repeatedly to select the available functions.
The last selected function will begin two seconds after the last press of < Next/Mute >. The
count function will not be enabled until both the background and check source functions
have been completed. Any displayed value will be the successful results of that function.
3. Selecting and running a function will not overwrite the prior successful results, if the
function later fails. Press the <Next/Mute> button to select the background and check
source functions and see the prior good results. You do not have to worry about loosing
them.
4. Anytime the alarm tone is activated press, then release the <Next/Mute> button to mute
the alarm for five minutes.
5. The <Next/Mute> button will not allow you to change functions when there is an active
alarm. It only works as a five-minute mute when there is an active alarm. You must turn the
power off and then on again to enable normal functionality after an alarm.
NOTE: This allows the user to finish their xenon study even if the alarm rings and still see the
maximum count. If using a worksheet, you can still record the maximum count.
6. Self-test diagnostics will run on power up and then run continuously in the background.
Should there be a failure at any time, the alarm will sound and the word “FAIL” will be
displayed alternately with the failure code. (See Figure 5 for error codes).
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Error
Codes
1
2
3
4
5
6
7
8
9

Description
Internal logic error
GM tube shorted
Internal high Voltage supply too low
Internal high Voltage supply too high
External power supply Voltage too low
External power supply Voltage too high
GM tube inactive
Internal reference Voltage too low
Internal reference Voltage too high

Figure 5. Error codes

Background
A background measurement must be taken before the Xenon Trap Monitor will be able to
operate properly.
NOTE: New background reading must be made each time power to the Xenon Trap Monitor is
turned ON. When power is removed, a new background reading is always required before a
count can be made.

To measure background:
1. Make sure that the Xenon Trap Monitor is powered on and there are no radioactive
materials nearby.
2. Press, then release the <Next/Mute> button until the background LED light turns either
green or blue. After two seconds the LED light will turn white and the unit will begin a
background check. Once the background measurement is complete, the unit displays the
background count and the background LED light will turn green.
3. If the background radiation count is too high, the background LED light will blink red and
the count function will not be available until the background check is run again with a good
count. Check for nearby radioactive isotopes.
NOTE: The background check will take one minute to complete.

Check Source
A check source measurement must be taken before the Xenon Trap Monitor will be able to
operate properly.
NOTE: A new check source reading must always be made each time power to the Xenon Trap
Monitor is turned ON.

To measure the check source disk:
1. Make sure that the unit is powered on and the check source disk is placed in the holder on
the left side of the Xenon Trap Monitor. Always use the same check source disk in the same
orientation.
2. Press, then release the <Next/Mute> button until the check source LED light turns either
green or blue. After two seconds the LED light will turn white and the unit will begin a check
source count. Once the check source measurement is complete, the unit displays the check
source count and the check source LED light will turn green.
ATOMLAB XENON TRAP MONITOR
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NOTE: The check source will take 30 seconds to complete normally, but will take five minutes
the first time the unit is used. This five-minute reference measurement needs to be done only
once for a particular check source, and is needed to obtain enough statistical information for
subsequent readings.
NOTE: You must always use the same check source disk for this test. If you loose or change the
disk, you must re-run the five-minute reference function (see: Changing Check Source Disk).
3. The check source reading must be within about 20% of the expected value. If the count is
either too high or low the check source LED light will blink red and the count function will
not be available until the check source is run again with an acceptable count. Make sure you
are using the same check source disk each time, in the same orientation.
NOTE: The Cs-137 check source disk will loose 20% of its activity in 10 years. As this happens
the check source measurement will fail with increasing regularity. You will need to perform the
“Changing Check Source Disk” operation every few years to correct for this decay. This
procedure resets the Starting Norm for the Cs-137 source.

6. Using the Atomlab Xenon Trap Monitor
Following the background and check source measurements, the Xenon Trap Monitor should be
fully functional. Follow the procedure below to begin operation.
NOTE: Remove the check source from the holder and put it away.
1. Press, then release the <Next/Mute> button until count LED light turns blue. If you are
unable to select the count function, make sure that you have already done the background
and check source functions as outlined above. You can not run the count function until both
the background and check source functions have passed.
2. After two seconds the LED light will turn green and the unit will begin measuring. When the
measurement is above the background level it will be displayed numerically in units of
pCi/ml. Otherwise the numeric display will show four dashes “----”.
3. If a measurement is made which exceeds the threshold value of 99 pCi/ml, the device will
go into alarm mode. The alarm will continue to sound until either the <Next/Mute> button
is pressed to mute the alarm for five minutes, or the power is turned off. Measurements will
continue to take place and the peak value detected will be displayed until power is removed.
The count LED light will blink red as long as measurements are above the threshold, but will
be a steady red when they go below the threshold.
NOTE: Many locations may require you to record the background, check source and maximum
failure count readings. The unit displays the maximum reading for each function, except a
passing count.

Changing Check Source Disk
In the event that a new check source disk is to be used, the reference value needs to be
measured again. This is a five-minute reading to obtain enough statistical information to
accurately characterize the check source disk. Normally this is only done once after the Xenon
Trap Monitor is installed. Failure to perform this operation after changing the check source disk
will result in a high failure rate during the check source function, or the inability to pass that
test at all.
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1. Make sure that the unit is powered off and the check source disk is placed in the holder on
the left side of the Xenon Trap Monitor. The Cs-137 disk must have at least 8µCi of actual
activity.
NOTE: A Cs-137 check source disk with an actual 10µCi activity when new will not have
8µCi activity remaining within ten years.
2. Press and hold the <Next/Mute> button firmly. While holding the <Next/Mute> button,
then press and hold the <On/Off> button. Keep holding both buttons for approximately six
seconds.
3. The check source LED light will turn blue and the other LED lights will turn red to indicate
this special measurement function is selected. Release both buttons.
4. The number displayed (if any) is the reference count stored from the prior measurement. A
clicking noise will be heard to indicate the check source activity.
5. After two seconds the check source LED light will turn white and the new check source disk
will be measured.
6. If there is no disk present this function will fail within five seconds and the check source
LED light will blink red. Place the check source disk in the holder, and then press the
<Next/Mute> button repeatedly until the check source LED light turns blue again.
7. The measurement will complete after five minutes and the count will be recorded and
displayed. If the measurement is good the check source LED light will turn green, otherwise
it will blink red.
8. If the measurement is good it will be stored in the Xenon Trap Monitor memory. Turn off
the power by pressing the <On/Off> button. The unit is now ready for normal use.

Record Keeping
After installing the Xenon Trap Monitor, a 10.0 microcurie Cs-137 check source (#101-103)
must be used to record a check source measurement. Periodic measurements will produce a log
over time, which will indicate the device is operating properly. This log can also include trap
measurement results. A new trap should not cause an alarm during a ventilation study. This can
be recorded as a “Pass Level”. A dirty xenon trap will cause values to be displayed that indicate
xenon is passing through. These values can be recorded as a “Fail Level”. The Xenon Trap
Monitor captures the highest measured fail level and displays that measurement until powered
off.
When using the check source, place it in the holder on the side of the Xenon Monitor. Press,
then release the <Next/Mute> button until the check source LED light turns either green or
blue. After two seconds, the LED light will turn white and the unit will begin a check source
count. Once the check source measurement is complete, the unit displays the check source
count and the check source LED light will turn green if a “Pass Level” or blink red if a “Fail Level”
is counted. Record the number of counts.

Maintenance
As required, wipe the Xenon Trap Monitor with a clean, damp cloth. You can use alcohol to
clean the outside of the Xenon Monitor.

ATOMLAB XENON TRAP MONITOR
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7. Specifications
Dimensions:
Lead Shielding: .5" thick (1.3 cm)
Input: 22 mm hose adapter
Detector: Halogen Quenched GM Tube, 1.1 cm dia, 2 mg/cm2 mica window
Voltage: 500 volts regulated
Buttons: On/Off, Next/Mute
Display: Four-digit LED, four RGB function LEDs (Self Test, Background, Check Source, Count),
one power LED
Readings: pCi/ml or counts
Speaker: Internal, beeps for alarm
Background Count Time: 1 minute
Power: 18 volts, UL approved, external; 115 VAC power adapter
Weight: 5.25 lb (11.55 kg)

8. Troubleshooting Information
Self-test functionality is run during power up, and continuously in the background. Should there
be a failure at any time, the alarm will sound and the word “FAIL” will be displayed alternately
with the failure code.
Error
Codes
1
2
3
4
5
6
7
8
9

Description
Internal logic error
GM tube shorted
Internal high Voltage supply too low
Internal high Voltage supply too high
External power supply Voltage too low
External power supply Voltage too high
GM tube inactive
Internal reference Voltage too low
Internal reference Voltage too high

Service Information
If the failure indication occurs, the Xenon Trap Monitor should be returned for service. To
return the system, or for additional service help/information, contact:

Biodex Medical Systems, Inc.
Attn: Service Department
20 Ramsey Road
Shirley, NY, 11967-4704
Phone: (800) 224-6339
FAX: (631) 924-8355
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APPENDIX A
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APPENDIX B
TRAP MONITORING TEST RESULTS: BIODEX XENON TRAP MONITOR
CHECK SOURCE REFERENCE TEST (DONE ONCE: 5 MINUTES)
1. CHECK SOURCE ID:
2. CHECK SOURCE RATED ACTIVITY:

µCi

3. CHECK SOURCE DATE:
4. REFERENCE TEST COUNT FOR Cs-137
CHECK SOURCE:

Counts for 5 minutes

5. DAILY CHECK SOURCE RANGE:

Counts for 30 seconds

(RANGE: 1193-3340)

(Reference Test Count / 10) x 0.8 =

Min Daily Test Count (20%)

(Reference Test Count / 10) x 1.2 =

Max Daily Test Count
(+20%)

6. DATE:

OPERATOR:

DAILY MONITOR TEST
1. TEST BACKGROUND COUNT:

Counts (RANGE: 5-60)

2. TEST COUNT FOR Cs-137 CHECK
SOURCE:

PASS / FAIL

3. Xe-133 COUNT RESULTS:

PASS

(LESS THAN 99pCi/ml)

FAIL

4. DATE:

pCi/ml

OPERATOR:

1. TEST BACKGROUND COUNT:

Counts (RANGE: 5-60)

2. TEST COUNT FOR Cs-137 CHECK
SOURCE:

PASS / FAIL

3. Xe-133 COUNT RESULTS:

PASS

(LESS THAN 99pCi/ml)

FAIL

4. DATE:

pCi/ml

OPERATOR:

1. TEST BACKGROUND COUNT:

Counts (RANGE: 5-60)

2. TEST COUNT FOR Cs-137 CHECK
SOURCE:

PASS / FAIL

3. Xe-133 COUNT RESULTS:

PASS

(LESS THAN 99pCi/ml)

FAIL

4. DATE:
14

pCi/ml

OPERATOR:
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APPENDIX C
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