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Section 1 
Introduction 

 

1.1 Introduction 

The XenoGard Monitor is designed to measure and integrate the concentration of 133Xe in room air.  Its 
wide range also permits measurement of the 133Xe concentration in the exhaust air of Xenon gas traps.  
This serves as an indicator of the condition of the traps filter cartridges. 

 

1.2 Room Air Monitoring 

The Code of Federal Regulation (10 CFR 20.1003) limits the quantity of 133Xe that a reference man may 
inhale for a working year of 2,000 hours under conditions of light work to a concentration of 10-4 μCi/ml.  
This quantity is called the Derived Air Concentration (DAC).  If the concentration is expressed in units of 
DAC, then the integrated concentration is in units of DAC-Hours.  

The XenoGard indicates the 133Xe concentration in DAC units (1 DAC = 10-4 μCi/ml) on an analog meter.  
At the same time, it integrates the concentration and displays it as 0.1 DAC-Hours.  The DAC-Hours are 
determined by multiplying the displayed value by 0.1.  Also displayed are the total number of hours 
over which the integration has taken place. 

To comply with the Code, your XenoGard DAC-Hours must be less than 2,000 for a working year.  DAC-
Hours should be recorded and examined on a weekly basis. A DAC-Hour reading of less than 38 per 
week indicates that your accumulation rate (if it remains constant) is below that which would result in a 
total of 2,000 DAC-Hours per year.  While a reading greater than 38 during any week does not mean that 
you have exceeded the limit, it does indicate that you should investigate the source and exercise stricter 
adherence to safety procedures in the department. 

The XenoGard provides a means of checking the concentration of 133Xe according to the Code of Federal 
Regulations.  Whenever there is a possibility of exposure to133Xe, a XenoGard should be operating close 
by.  If more than one person normally works with133Xe, an individual log of the XenoGard DAC-Hours 
information may be kept. 

 

1.3 Gas Trap Monitoring 

The performance of charcoal filter cartridges used in all Xenon gas traps may degrade with use.  
Therefore, it is desirable to measure the 133Xe concentration in the effluent air directly at the trap’s 
exhaust port.  This measurement allows the user to determine trap performance and assess its effect on 
the 133Xe concentration in the total room air volume.  The XenoGard can be used to determine the activity 
in the trap effluent. 
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1.4 Specifications 

Detector Pancake, thin window GM tube 

Accuracy ± 20% at full scale 

Reproducibility ± 5% 

Counting Chamber Shielded with 9.5 mm (3/8”) lead 

Air Exchange System Axial blower exchanges air more than 3 times per minute 

Air Intake Port 2.5 cm (1”) O.D. front panel port with particulate-matter filter 

DAC Analog Meter Ranges are 0.1, 1, 10, 100 DAC, full scale 

Calibration Factors  x.1=10-5 μCi/ml, x1= 10-4 μCi/ml,   
(Full Scale) x10=10-3 μCi/ml, x100=10-2 μCi/ml  
  

Time Constants 40 sec on x0.1, 4 sec on x1, 0.4 sec on x10, and 0.04 sec on x100 

Hours Register 0 to 80, 2-digit LED 
 
DAC-Hours Register 0 to 99, 2-digit LED 

Visual Alarm 0.1 DAC-hour and hours register flash once per second at full scale on all 
meter ranges. 

Audible Alarm User-selectable.  Intermittent tone will alarm at full-scale meter readings on 
all ranges. 

Emergency Audible Alarm Continuous tone on reaching 80 0.1 DAC-hours (8 DAC-hours).  
Integration and data accumulation continue to 99 0.1 DAC-hours (9.9 DAC-
hours) 

Background Subtract Circuits Activated by moving range switch to IEST.  Allows meter display of 
background count rate or internal subtract background count rate.  Enables 
user to adjust subtracted background. 

Reset Function Rear-panel pushbutton resets 0.1 DAC-hours and hours to zero. 

Standby Function Switch suspends data integration when Xenon studies are not in progress.  
Accumulated data remains in memory. 

Power 115 V, 60 Hz, 25 W (for 230 V, 50 Hz operation, refer to Section 3.2) 

Accessories Supplied Screwdriver, Instruction Manual 

Chart Recorder Output 1 mA, 100-ohm load, miniature phone jack, accepts Switchcraft 750 plug. 

 

1.5 Receiving Inspection  

Upon receipt of the package: 

1. Inspect the carton(s) and contents for damage.  If damage is evident, file a claim with the carrier 
and notify Fluke Biomedical, Radiation Management Services at 440.248.9300. 

2. Remove the contents from the packing material. 

3. Verify that all items listed on the packing list have been received and are in good condition. 
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1.6 Storage  

If the unit is to be stored prior to use, pack it in the original container, if possible, and store in an 
environment free of corrosive materials, fluctuations in temperature and humidity, and vibration and 
shock.  

 

1.7 Procedures, Warnings, and Cautions 

The equipment described in this manual is intended to be used for QUALITY ASSURANCE testing of 
diagnostic X-ray machines. It should be used only by persons who have been trained in the proper 
interpretation of its readings and the appropriate safety procedures to be followed in the presence of 
radiation and the high voltages associated with x-ray machines.  

Although the equipment described in this manual is designed and manufactured in compliance with all 
applicable safety standards, certain hazards are inherent in the use of this equipment.   

WARNINGS and CAUTIONS are presented throughout this document, when applicable, to alert the user 
to potentially hazardous situations.   A WARNING is a precautionary message preceding an operation 
that has the potential to cause personal injury or death.  A CAUTION is a precautionary message 
preceding an operation that has the potential to cause permanent damage to the equipment and/or loss 
of data.  Failure to comply with WARNINGS and CAUTIONS is at the user’s own risk and is sufficient 
cause to terminate the warranty agreement between Fluke Biomedical and the customer. 

Adequate warnings are included in this manual and on the product itself to cover hazards that may be 
encountered in normal use and servicing of this equipment.  No other procedures are warranted by Fluke 
Biomedical.  It shall be the owner’s or user’s responsibility to see to it that the procedures described here 
are meticulously followed, and especially that WARNINGS and CAUTIONS are heeded.  Failure on the 
part of the owner or user in any way to follow the prescribed procedures shall absolve Fluke Biomedical 
and its agents from any resulting liability. 
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Section 2 
Operation 

 

2.1 Description 

The XenoGard’s detector is a large-area, thin-window GM tube mounted in a chamber through which air 
is constantly circulated by a blower.  The monitor is calibrated to display the count rate in DAC units and 
the total accumulated counts in DAC-hours.  The counting chamber is shielded by 3/8” of lead to minimize 
the effect of background radiation on the count rate.  In addition, a background-subtract circuit is provided 
to subtract the background count rate from both the DAC meter and the integrated DAC-hour readings. 

A visual alarm (both digital registers flash once per second) is activated when the meter reaches full scale 
on any range.  An audible alarm (intermittent tone), selected by a front panel switch, goes on when a full-
scale meter reading is reached on any range.  A constant tone is produced when the register reaches 80.  
When the instrument is not in use, a standby circuit retains the 0.1 DAC-hours reading in memory and 
suspends further integration until both the INTEGRATE and BLOWER switches are returned to the ON or 
ROOM AIR.  A reset button returns both the DAC-hours and hours readout to zero. 

The AIR INTAKE has a particulate-matter filter and a fitting for attaching a hose when checking a gas 
trap.  The traps’s exhaust is monitored (without adding to the integrated DAC-hours reading) by placing 
both the INTEGRATE and BLOWER switches in the TRAP/STANDBY position. 

 

2.2 Operating Controls and Indicators 

Integrate 
This switch controls the integration of DAC-hours.  It is ON when monitoring room air and OFF during gas 
trap monitoring or standby. 

Blower 
This switch turns the blower on.  The blower must be ON when monitoring room air in order to move air 
past the detector.  It is interlocked to the INTEGRATE switch and must be ON for integration of DAC-
hours to take place.  It is placed in the OFF position when doing gas trap monitoring or during standby. It 
should be turned on for 5 minutes after gas trap monitoring but before turning the integrator on in order to 
blow the Xenon out of the instrument. 

Full-Scale Audible Alarm ON/OFF 
A front panel switch that gives the user the choice of whether or not the alarm will sound when the analog 
meter reaches full scale on any range. 

Meter Multiplier 
Determines the meter scale factors and allows the user to select the appropriate range.  Generally, the 
lower ranges (x.1 and x1) are used for room air monitoring, while the higher ranges (x10 and x100) are 
used for gas trap monitoring. 

Test 
Allows the user to observe and adjust the background reading.  When the associated toggle switch is 
placed in the BKG position, the meter displays the background count rate.  In the SUB BKG position, a 
screwdriver adjustment is used to enter the background count rate.  In normal operation, only the net 
count rate from 133Xe is displayed on the analog meter or integrated in DAC-hours. 
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Air Intake 
A 1” I.D. hose (Model 36-754) may be attached for gas trap monitoring.  Three thumbscrews permit 
access to a course, reusable filter that should be cleaned or replaced weekly.  Air leaves the instrument 
through a rear exit port. 

Count Indicator 
A single LED, located in the upper left corner of the HOURS digital register, flashes once per second 
when the XenoGard is integrating and recording total HOURS.  The LED remains lit when the XenoGard 
is not integrating or recording HOURS (such as STANDBY or when making gas trap measurements.)  If 
the indicator does not light at all, the XenoGard is not receiving power and should be checked 
immediately. 

Reset 
This button, located at the rear of the instrument resets the DAC-hours and HOURS display to zero. 

 
 
 

When 0.1 DAC-hours reaches 80, the alarm 
sounds continuously and is stopped only by 
pushing the reset button. 

 

2.3 Setup and Operation 

2.3.1 Room Air Monitoring 

1. To protect the plastic air inlet tube from shipping damage, the XenoGard comes with this short tube 
installed in reverse.  Remove the 3 black thumbscrews from the air inlet, and place the porous air 
filter in the air inlet recess.  Install the plastic flange so that its flat side is against the porous filter 
and the air inlet tube faces out. 

2. Plug the unit into 115 VAC line.  Turn INTEGRATE and BLOWER switches to ON, that is, to the 
“Room Air” position. 

3. Place METER MULTIPLIER switch on TEST.  To adjust background, place toggle switch in BKG 
position.  Wait 4 minutes and record the background reading as it appears on the meter.  Place the 
toggle switch in SUB BKG position.  WAIT at least 2 minutes for the meter reading to stabilize and 
then, using the screwdriver supplied, slowly turn the ADJUST screw until the meter reads the same 
as it did in the BKG position.  WAIT at least 1 minute between each adjustment for the meter 
reading to stabilize. 

4. Place the METER MULTIPLIER switch to the x.1 position.  After 4 minutes, the meter should read 
between zero and .1 DAC.  The background has been subtracted from both the meter reading and 
digital readout. 

 
 

 
Background radiation may affect your 133Xe 
measurements and may change from time to time 
due to the presence of other isotopes in the room 
or patient being imaged.  Check the background 
subtract circuitry periodically and adjust it as 
necessary.  The background  
should never exceed .05 DAC. 

 

NOTE

NOTE
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5. Place a radioactive source, such as Model 62-103 137Cs Check Source on top of the instrument 
directly over the label that reads:  “Place Check Source Here”.  Be sure the printed side of the 
sources face up.  Record the meter reading with the checksource in place.  Check the instrument 
with the check source at least weekly to make sure it is still operational.  Any significant change in 
the reading may indicate a need for recalibration. 

6. Press the RESET button on the rear of the instrument.  0.1 DAC-hours and Hours should read zero. 

7. Place AUDIBLE ALARM switch to the ON position, if desired. 

 

8. The XenoGard is now ready to monitor and integrate the 133Xe concentration in room air.  Place the 
unit as close as possible to where you will be working with xenon. 

9. At the end of the working day, place the instrument on standby by turning the INTEGRATE and 
BLOWER switches to TRAP/STANDBY. 

10. At the start of each week, or at 80 0.1 DAC-hours (whichever occurs first), reset the XenoGard to 
zero. 

 
 
 

Do not unplug the XenoGard from its power source.  
Accumulated data is lost when power is removed. 

 

2.3.2  Gas Trap Monitoring 

1. To measure the concentration in the effluent from a gas trap, place one end of a 1” I.D. hose on the 
XenoGard’s air intake and the other end over the gas trap exhaust port.  Gas trap measurements 
should be made while Xenon is being trapped, such as during the washout phase of a ventilation 
study. 

2. Place the INTEGRATE and BLOWER switches on TRAP/STANDBY. 

3. Place the meter multiplier SWITCH on x100.  Proceed with the washout procedure and observe the 
DAC meter reading.  If it reads less than 10 DAC, place the switch on x10. 

4. Determine the activity (A) in the trap effluent by using the formula: 

 A = DAC x 10-4 x V x T 

 where: 

 A= effluent activity in μCi 

 DAC = reading from analog meter 

 10-4 = 1 DAC in μCi/ml 

 V = trap flow velocity in ml/minute 

 T = washout time in minutes 

5. Remove the gas trap hose connection. 

6. Turn on the BLOWER until the DAC meter reads zero, which indicates that all the Xenon from the 
trap is out of the XenoGard.  This should take about five minutes. 

7. Return the INTEGRATE switch to ON or Room AIR in order to continue monitoring room air. 

8. Record the results. 

 
Day No. of Studies No. of mCi  Dac Hrs Hrs 
   Start   

   Finish   

   Difference   

NOTE
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Section 3 
Maintenance and Field Calibration 

 

3.1 Maintenance 

Particulate-Matter Filter (36-753):  It should be replaced or cleaned with soap and water once a week to 
prevent it from becoming clogged.  Three front panel thumbscrews permit access to the filter. 

 

3.2 230 V, 50 Hz Operation 

The XenoGard can be operated from 230 V, 50 Hz by first performing the following steps: 

1. Remove the XenoGard cover. 

2. Change the switch on the side of the chassis to the 230 V position. 

3. If operation at 50 Hz is desired, cut the red jumper that is on the back of the main P.C. board. 

4. Replace the cover. 

 

3.3 Field Calibration 

The most obvious adjustment that might be necessary to the XenoGard is the master calibration.  This 
consists of adjustment of DAC-hours calibration control, R10, for the digital section, and the adjustment of 
the meter calibration control, R40, for the analog section.  Unfortunately, it is very difficult to introduce a 
known calibrated volume of xenon into the chamber.  If the HV supply is set correctly to +900 VDC and 
the GM tube in the counting chamber has not been changed, there should be no reason for the overall 
calibration of the instrument to change.  As outlined in the instruction manual, day-to-day consistency 
checks, using a small 137Cs source, will assure continued consistency of sensitivity.  If any question arises 
concerning the overall calibration accuracy of the XenoGard, the unit should be returned to the factory for 
recalibration.   
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