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Quick Start Guide 

Setting up the cHFM (Cart version) 

The cHFM cart version arrives assembled apart from detector installation. Carefully remove the 
wrapping, cardboard, and brown paper from the two gas proportional detectors. To install the 
hand monitor detector position the detector with the Mylar facing up and the MHV connector 
away from you.  Note: Do not touch or puncture the Mylar window. Open the blue door on 
the front of the hand monitor housing. Carefully slide the detector onto the black rails on the 
inside of the housing. Close the blue door. From the back of the unit connect the MHV cable and 
two P-10 gas quick-disconnects to the detector.  

  

Figure 1: Hand Monitor Front View & Foot Monitor Back View 

To install the foot monitor detector position the MHV connector closest to you. From the back 
of the housing slide the detector onto the black rails on the inside of the housing. Connect the 
MHV cable and two P-10 gas quick-disconnects to the detector. 

Now supply the unit with power by attaching the power supply to the power jack on the 
back of the unit.  

The gas-proportional detectors must be fully purged with P-10 gas to begin use. To purge your 
detectors attach your gas source to the male quick disconnect on the back of the Electronics 

Assembly labeled Gas Input. To connect your gas source to the assembly a female quick 
disconnect with a hose barb for 1/8” Tygon tubing is included with the cHFM accessories. Set 
your gas regulator at 5 psi and adjust the inlet Rotameter on the Electronics Assembly to 50 
cc/min or higher. Let the detectors purge for four hours. Then turn on the Electronics Assembly 
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using the red power button on the side of the enclosure.   When the detectors are fully purged, 
the unit should be reporting a background count rate of 1500 – 2400 CPM. For more details see 
Section 3 of the manual. 

Initial Calibration 

To ensure the most accurate operation, the cHFM must be calibrated upon receipt.   
 

First the high voltage must be set for the detectors. Perform a plateau to determine the 
nominal high voltage configuration for your cHFM installation. 
 
To perform a plateau calculation to ensure your detector is fully purged with P-10 gas. To 
begin gathering plateau data, tap Monitor → Options, select the tab for the detector you are 
using for the plateau. 

Ensure that the threshold settings are set correctly for plateau testing. Radon = 300 mV, 
Alpha = 40 mV and Beta = 0.3 mV. For more information on threshold settings see the 
Calibration Section in the manual. 

Place a large-area beta source on the face of the detector you are plateauing. Adjust the high 
voltage by increments of 50V starting at 1200V. At each high voltage increment press reset 
and wait one minute before recording the count rate. Do not adjust the HV above 1900 V 
when performing the plateau. Use Microsoft Excel® to plot the count rate versus high 
voltage graph. The graph should yield a plateau similar to the graph below. The optimal 
operating voltage for your unit is 50-100 volts above the knee of the plateau. Set the high 
voltage to the optimal operative voltage. 
  

  

Figure 2:  High Voltage Settings and Plateau Sample Graph 

Efficiency Calibration 

 

Beta and Alpha efficiency calibration need to be performed on each detector of the cHFM, 
including the Frisker (if present). 

For this example, 
Optimal Voltage = 

1700 mV 
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Beta Efficiency Calibration 

If threshold, high voltage or count rate settings have been changed the unit needs three minutes 
to determine a new background count rate before efficiency calibration can be performed.  To 
reset the background, tap Monitor → Reset Background.    

To begin the Beta efficiency calibration, tap Calibrate →Beta Efficiency… on the menu. The 
Efficiency Calibration dialog will be displayed showing the current efficiency. Do not place the 
source on the detector before entering the Beta Efficiency window. 

 

Figure 3: Calibration Menu 

To perform the beta efficiency calibration, a large-area beta source of 100 cm² or larger is 
required.  A source of at least 10,000 dpm should be used for the calibration. 

Enter the source activity in dpm into the Activity in DPM edit field. Select the detector you would 
like to calibrate from the drop down menu. 

NOTE: To account for beta backscatter, please double the source 2-Pi activity (i.e. 

surface emission rate), and enter that value—not the 4-Pi source activity.  

Now, place the source on the detector face, tap the Start Calibration button to start the 
measurement. Depending on the source isotope, efficiency will vary. Typical efficiency ranges are 
as follows:  Tc99 8-15%,  Cl36 = 15-25%, SR-Y = 20-35%. 

 

Figure 4: Efficiency Calibration Window 

Repeat the calibration if desired or remove the source and tap Ok to close the Efficiency 
Calibration dialog. Respond to the confirmation prompt to save the new setting. 

Alpha Efficiency Calibration 

Repeat the above process using a large-area alpha source.  
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To begin the efficiency calibration, tap Calibrate →Alpha Efficiency… on the menu.  The 
Efficiency Calibration dialog will be displayed showing the current efficiency. 

To perform the alpha efficiency calibration, a large-area alpha source is required.  A source of at 
least 10,000 dpm should be used for the calibration.  

Select the detector you would like to calibrate from the drop down menu, then enter the source 
activity in dpm into the Activity in DPM edit field.  

Now, place the source on the detector face, tap the Start Calibration button to start the 
measurement. Depending on the source isotope, efficiency will vary. Typical efficiency ranges are 
as follows: Pu239 = 15–30%,  Th230 = 15–25%. 

Repeat the calibration if desired or remove the source and tap Ok to close the Efficiency 
Calibration dialog. Respond to the confirmation prompt to save the new setting. 
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Getting Started 

The Parts of the cHFM 

The cHFM consists of an Electronics Assembly, a Wall Mount Bracket, and up to three Gas-
Proportional Detector Assemblies.  The package also contains an AC Adapter for the cHFM and 
a software CD. 

Electronics Assembly 

The Electronics Assembly consists of an aluminum NEMA enclosure containing the Bladewerx 
Annunciator electronics board with FT4 processor board, 4-CHAN electronics counter board, 
and battery assemblies.  The Electronics Assembly enclosure is dust-tight and splash-proof.  Four 
metal screws hold the front cover on.  Opening the cover should only be done by personnel 
trained in hardware repair of the cHFM.  The Electronics Assembly is removable from the Wall 
Mount Bracket without tools.  It also contains quick-release connectors to the detectors so that 
the Electronics Assembly can be easily detached from the whole unit for recalibration or 
maintenance.  

Front Panel Indicators and Controls 

LCD/Touchscreen—The front of the cHFM contains a touch-screen active-matrix 
QVGA display used to display results of counting and configuration.  The display should 
be operated using a stylus.  A stylus holder and stylus are located on the left side of the 
unit.   

Alarm LED (Red)—Visual indication that contamination was detected.   

Ready LED (Green)—Visual indication that the monitor is ready to do a count, blinks 
during a count cycle.  

Out of Service LED (Yellow)—Visual indication that the monitor cannot be used.  

Gas-Proportional Detector Rota meters—One Rota meter shows inlet flow with a 
control valve and the other indicates outlet flow without a valve.  

SECTION 
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Alarm-Ack Pushbutton—This button is used to silence and reset a contamination 
alarm.  Pressing the Alarm Ack button once silences the alarm.  Pressing it a second time 
clears the alarm. 

Count Pushbutton—This button is used to manually start a count cycle.  

Sonalert—Audible annunciation of alarms. 

Side Panel Controls 

Mini-USB Connector—This connector accepts a USB memory stick to download the 
instrument’s data log information. 

Power Pushbutton—Turns the instrument on/off (standby/sleep).  Press momentarily 
to turn the instrument on or to resume from standby.  Press and hold for 5 seconds to 
fully power down the instrument.   

Frisker Audible “Clicker”—Audibly annunciates frisker counts.   

Back Panel Connections 

SDB Modules—Up to three modules containing a Simple Detector Board are attached 
to the back, each corresponding to one of the gas proportional detectors.  An MHV 
Detector Connector (provided for connection to the gas proportional detectors) and an 
RJ-45 Connector (provided for connection to the 4-CHAN board) are located and used 
on each SDB module.  

RJ-45 Connectors—Four RJ-45 Connectors are provided for connection to the SDB 
module.  

RJ-45 Connector—An additional RJ-45 Connector is provided to support an Ethernet 
connection for Radnet communications over a network. 

RJ-11 Connector—Four RJ-11 Connectors are provided for connection to external 
switches or the Photo Electric Sensor Boards located on the detectors.  These inputs are 
monitored to sense the placement of hands and/or feet on the detectors to automatically 
start a count cycle. 

2.5mm Power Connector—Provides power to the instrument via an external wall 
mounted AC/DC supply (provided with the instrument). 

Detector Gas Quick Connects—These connectors allow the user to easily disconnect 
the gas tubing from the electronics assembly, if needed.   

Keyhole-type Mounting Bolts—These are provided for easy installation and removal 
of the Electronics Assembly from the wall bracket without tools. 

Wall Mount Bracket 

The wall mount bracket supports the Electronic Assembly, and Hand and Frisker Detector 
Assemblies, if they are to be included.  It is intended to attach directly to a wall or other support 
structure.  
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Cart Version Assembly 

The cart version of the cHFM is equipped with a mounting bracket for the Electronic Assembly 
and rail supports for the Hand, Foot and Frisker detector assemblies. The unit includes a bracket 
to secure both 5” diameter and 7” diameter gas bottles along with wheels and a handle for 
movability.  

Detector Assemblies  

Up to three gas-proportional detectors can be included with the cHFM, depending on the 
customer’s preference.  These could include a hand detector, a foot detector, or a frisker.  Steel 
tubing runs between the detectors to route the wiring to and from the electronics assembly.   

Hand Detector 

The hand detector is attached to the wall mount bracket along with the electronics assembly.  
Each hand detector has all quick disconnect connectors: an MHV for high voltage and signal, and 
a quick disconnect flow connector for counting gas. 

Foot Detector 

The foot detector sits on the floor, or is attached to cart-structure.  The foot detector has quick 
disconnect connectors: an MHV for high voltage and signal, and a quick disconnect flow 
connector for counting gas.    

Frisker 

The frisker has a nominal 100 cm2 area and has only the MHV connection, which provides the 
high voltage, signal, and gas.  It is attached to the wall mount bracket along with the hand detector 
and electronics assembly.    

Charging the Batteries 

Before the cHFM may be operated without AC power, the Lithium-Ion battery must be fully 
charged.  The battery can be charged by plugging the AC Adapter into a wall socket (115 VAC 
only) and plugging the power into the connector at the lower right side of the case.  A Red/Green 
LED next to the connector indicates the charging state.  When the LED is Red, the battery is 
being charged.  When the LED is Green, the battery is charged.  The charging time is 
approximately 3 hours.   

The internal battery backup is designed to provide a minimum of 30 minutes of instrument 
operation in the case of lost AC power.  The cHFM should normally be connected to AC power. 

NOTE: Two charge cycles may be required for completely discharged batteries.  Simply 

unplug and re-plug the DC power plug to start a new charge cycle.  
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Important Notice Concerning Battery Charging  

 

The cHFM has persistent registry settings that are saved in non-volatile flash memory thus 
keeping your program configuration settings intact if the battery is fully discharged.  Also the 
cHFM program will be stored on a non-volatile SD memory card and will be restored and run 
once the power is restored to the unit.  So after the battery is fully discharged all that is needed to 
restore the instrument to an operational condition is to reconnect the unit to AC power and allow 
the battery to charge again. 
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Operating the cHFM 

Operation Diagram 
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Turning the Unit On 

With the battery fully charged, you are now ready to turn the cHFM on.  The red switch located 
on side of unit turns on the power to the cHFM. 

After pressing the switch the battery will continue to charge if it is not full and the cHFM 
program will execute.  Also, when the instrument is first turned on, the Sonalert will beep 
continuously until the cHFM program loads (about 30 seconds). 

 

Figure 5 

Starting the cHFM Program 

Under normal circumstances, the cHFM program will be running when the instrument is turned 
on, and remain in the program when the instrument is put to sleep.  If there is a need to exit the 
program, it can be restarted from the desktop screen. 

To start the cHFM program, remove the stylus from stylus holder on the side of the unit below 
the light stack and double tap the shortcut to the cHFM icon shown highlighted in Figure 5.   

NOTE: Once the cHFM program is running, you will not be able to perform any other 

Windows CE operations like running other applications or changing display or network 

settings.  To change any settings or run other applications, close the cHFM program first. 

A fully-charged cHFM battery can power the unit for more than 30 minutes.  

Power Button 

USB Connector 

Speaker 
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Background Update 

Initial Background Update 

After starting, the cHFM program automatically performs a Background Update, and the 
“out of service” indicator is illuminated. It will remain in this mode until the longer for the 
two (alpha vs. beta) background count times has elapsed.  The alpha background time is user 
set from 3 to 10 minutes.  The beta background time is 0.5 to 3 minutes.  When updating the 
background, the instrument checks for low and high background conditions based upon the 
user set count rate limits.  If a high or low background condition is detected, the “out of 
service” indicator is set, but background counting and updating continues.  If the condition 
clears, the “out of service” is automatically reset.  After the background update is completed, 
the “ready” indicator is turned on, indicating that the instrument is ready to take a 
measurement.   
 

Continuous Background Updating 

Background determinations are continuously made for each detector while the instrument is 
showing “ready.”  The instrument stays in the background counting mode, counting 
background and maintaining a moving average.  The window size is equal to the user set 
background count time with a detail (“aliquot”) of 1-second until put into the counting 
mode by the front panel switch or one of the Photoelectric Sensor external switches.  When 
in the background mode, the instrument continually checks for statistically significant 
background anomalies on the beta channels by comparing each aliquot to the current 
background rate using a “changing background sigma factor” that is user selectable from 3 
to 10.  If an anomaly is detected, the instrument goes “out of service” and restarts the 
background update counting cycle.  Also when continuously updating the background, the 
instrument checks for low and high background conditions based upon the user set count 
rate limits.  If a high or low background condition is detected, the “out of service” indicator 
is set, but background counting and updating continues.  If the condition clears, the “out of 
service” is automatically reset. Once the new background update is complete, the instrument 
once again enters the “ready” state.   
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cHFM Display 

 [Figure 6] shows the basic display for the cHFM.  The rectangular display is split into smaller 
rectangles, each corresponding to a detector.  Each smaller rectangle displays the current alpha 
and beta cpm for its detector, and if the detector is in background or counting mode.  An alarmed 
channel is indicated on the display by displaying the reading on a color coded background (red = 
alarmed, yellow = failed, green = normal).  

 

Figure 6 

Configuration 

Accessing the Menu Bar 

The cHFM program provides several dialogs to allow configuration of the instrument operation 
within the menu.  The menu bar is displayed by holding down the Alarm Ack button on 
the front of the panel for about 5 seconds.  A password security dialog is presented prior to the 
menu display.  Two password levels are supported.  Password level one entry allows the user to 
change the alarm levels.  Password level two entry allows the user to change configuration and 

MDB/detector parameters.  [Default passwords are: calib for calibration, and config for configuration.] 

 

Figure 7 
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Changing the Logon Passwords 

This option can be selected by going to CalibratePasswords  on the menu bar at the top of the 
LCD screen.  The Passwords… dialog allows the operator to change the authorization 
passwords.   

 

Figure 8 

 

Configuration Dialogs 

These dialogs are accessed through the File, Monitor and Calibrate menus at the top of the screen.  
Each dialog and its property settings are described below. 

Instrument Options 

The Instrument Options dialog controls the functional behavior of the cHFM.  Access the dialog 
from the menu by tapping Monitor – Options.  The dialog consists of five pages of settings and 

information: a General page, a Channels page, a RadNet page and a page for each detector 
included with the cHFM.  Each page is accessed by tapping the corresponding tab at the top of 
the dialog. 

General Page 

Serial No—This is a non-editable field that identifies the factory-defined serial number of the 
cHFM Electronics Assembly. Default: Factory set  

Background Windows—This setting defines the alpha and beta background updating time 
when the instrument is first turned on, or when the background is manually reset.  These 
windows represent a sliding averaging window that is continuously updated after the initial 
update time(s) have been satisfied.  Both the Alpha and Beta background times can be set by 
the user.   

The Alpha background time range is 3 to 10 minutes.  Default: 3 minutes   

The Beta background time range is 0.5 to 3 minutes.  Default: 30 seconds     

Measurement Window—This setting determines the length of time a measurement is 
conducted when the hand or foot detectors are triggered.  The user can set the measurement 
time to be any length of time in a range of 5 to 60 seconds. Default: 10 seconds 
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Dwell Time—This setting defines the length of time the result of a measurement is displayed 
on the instrument after a measurement is taken and before it goes back into background 
counting mode.  The dwell time range is 1 to 10 seconds and can be set by the user.  Default: 5 
seconds 

 
Figure 9 

Channels Page 

The Channels settings control which channels of the 4CHAN board are in use.  It also indicates 
which detector is connected to which channel and gives it an address and a name.  The detector 
names user set and will be placed on the following tabs/pages.  It also indicates if a frisker is 
attached to a channel, in order to set that channel to Frisker Mode.  

 

Figure 10 
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cHFM Alarms 

The cHFM Alarms dialogue allows the user to determine at what levels the alarm is triggered.   
This menu can be found under Monitor→Alarms on the menu bar of the main screen.  There 
are three pages of alarm settings: 

 

Figure 11 

Alarms Page 

These settings specify the alarm levels for the cHFM hand and foot detectors, as well as 
separate alarm levels for the optional frisker.  
 
HFM Alarms 

Alpha Limit—This setting determines the alpha alarm set point during a fixed count 
time.      

Beta Limit—This setting determines the beta alarm set point during a fixed count time.    

Frisker Alarms 

Alpha Limit— This setting determines the alpha alarm set point during a frisker count 
time. The user can set it to be between 1 and 100 cpm (or 5-500 dpm).    

Beta Limit— This setting determines the beta alarm set point during a frisker count 
time. The user can set it to be between 1 and 100 cpm (or 5-500 dpm).    

Background Page 

These settings define the limits on the hand and foot detector background count rates.  The 
instrument goes into background updating mode whenever the machine is first turned on.  It 
remains in this mode until the background has been acquired for background count time as 
specified by the user in the Options dialog.  The cHFM also continuously counts background for 

each detector whenever the instrument is in the READY state. 
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Figure 12 

Alpha Background 

High Limit—This setting allows the user to define the point at which a high alpha 
background limit is detected.  If a high background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set and the display for that channel 

displays HIGH BACKGROUND in yellow, but the background counting and updating continues.  If 
the condition clears, the condition is automatically reset. 

Option: Uses Low Limit—The user must check the box labeled “uses low limit” in 
order to activate this feature.  This setting allows the user to define the point at which a low alpha 
background limit is detected.  If a low background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set and the display for that channel 

displays LOW BACKGROUND in yellow, but the background counting and updating continues.   If 
the condition clears, the condition is automatically reset. 

Beta Background 

High Limit— This setting allows the user to define the point at which a high beta 
background limit is detected.  If a high background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set, but the background counting and 
updating continues.  If the condition clears, the “out of service” is automatically reset. 

Option: Uses Low Limit— The user must check the box labeled “uses low limit” in 
order to activate this feature.  This setting allows the user to define the point at which a low beta 
background limit is detected.  If a low background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set, but the background counting and 
updating continues.   If the condition clears, the “out of service” is automatically reset.  
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Frisker Background 

The frisker background dialog defines the high and low limits of the alpha and beta background 
for only the frisker.  These may be determined when the frisker and the other detectors are not 
being used to detect contamination and are counting background, or when the instrument is 
conducting a background update.   

 

Figure 13 

Alpha Background 

High Limit—This setting allows the user to define the point at which a high alpha 
background limit is detected.  If a high background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set, but the background counting and 
updating continues.  If the condition clears, the “out of service” is automatically reset. 

Option: Uses Low Limit—The user must check the box labeled “uses low limit” in 
order to activate this feature.  This setting allows the user to define the point at which a low alpha 
background limit is detected.  If a low background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set, but the background counting and 
updating continues.   If the condition clears, the “out of service” is automatically reset. 

Beta Background 

High Limit— This setting allows the user to define the point at which a high beta 
background limit is detected.  If a high background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set, but the background counting and 
updating continues.  If the condition clears, the “out of service” is automatically reset. 

Option: Uses Low Limit— The user must check the box labeled “uses low limit” in 
order to activate this feature.  This setting allows the user to define the point at which a low beta 
background limit is detected.  If a low background condition is detected, the “out of service” 
indicator on the front panel of the electronics assembly is set, but the background counting and 
updating continues.   If the condition clears, the “out of service” is automatically reset. 
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Reset Background 

The user may sometimes have reason to start a new background average (e.g. a source is 
unintentionally placed near the detector, ect…) and can use this command to do so.  This option 
can be selected by going to Monitor → Reset Background on the menu bar at the top of the 
LCD screen.  When selected, a background updated is initiated and the “out of service” indicator 
is set.  The background update runs for the length of time as defined by the user in the 
Instrument Options dialogue.     

 

Figure 14 

 

Executing a Count 

Measurement Mode 

When the instrument is in the “ready” state, a count is ready to be performed.  A count takes 
place in measurement mode when using a hand or foot detector.  Photoelectric sensors are 
positioned on the detectors to sense the placement of the hands or foot.  Both sensors must be 
triggered for a count to begin. 

Starting a Count 

In order to start a count, the user places his or her hands, face down, and foot completely on the 
detector surface, which triggers the photoelectric sensor and triggers the instrument to begin a 
count.  When starting a count, the last 5 seconds worth of the background data is discarded.  The 

count cycle begins and the display indicates COUNTING with a progress bar that indicates the time 
remaining until the count is complete.  The user’s hands and foot must stay still on the detector 
throughout the whole count time cycle. 

After counting the palms of the user’s hands and one foot, the user must initiate a second count 
cycle to check the backs of his or her hands and the other foot.  The count is done in the same 
way, except that the user must place his or her hands face up on the hand detector and the other 
foot on the foot detector.  The count cycle will then continue as before.   



 

23 

During the Count Cycle 

If the user lifts his or her foot away from the surface and out of the path of photoelectric sensor, 

the instrument will display RECOUNT and alternately flash the “alarm” and “ready” lights.  The 
sonalert will sound to indicate that the user must replace his or her hand and foot on the detector 
surface and complete the count time cycle.   The measurement time can be user set from 10 to 60 
seconds.  Alpha and beta net count rates are determined for each channel by subtracting the 
current background rate from the gross count rate measured during the fixed count time cycle.   

Results of the Count 

When the count is complete, either the CLEAN or the ALARMED indicator is turned on, and the 
user may take his or her hands away from the detector surface.   

Alarm—The sonalert gives an audible annunciation of the alarm, and is turned on with the 

ALARMED LED indicator.  The alarm indicator and sonalert stay on until “Alarm Ack” is pressed 
if the user set alarm level is exceeded by either alpha or beta counts.  Pressing the “Alarm Ack” 
button once silences the alarm.  Pressing it a second time clears the alarm. 

Clean—If an alarm is not detected, the CLEAN indicator comes on and the sonalert “beeps”.  The 
clean indicator stays on for the user set Dwell Time (1 to 10 seconds).  The sonalert “beeps” for 
each second.  

 Count Completed 

After an alarm is acknowledged or the dwell time elapses, and provided none of the count 
switches are activated, the instrument idles for 5 seconds and then begins counting background 
again.   

Frisker Mode 

When the instrument is in the READY state, a count is ready to be performed.  A count takes place 
in Frisker Mode when using the frisker detector.   

Starting the Count 

The frisker is made active by removing it from its holder.  When the frisker is in use, the hand and 
foot detectors are not being counted.   

During the Count 

In Frisker Mode, the instrument begins counting using a user set Frisker Count Time.  The 
audible frisker click rate is equal to the gross (alpha+beta) count rate on the frisker probe.  The 
Frisker Mode counting algorithm is a moving count window (“boxcar”) that is the user set 
Measurement Count Time wide with 0.25 second detail.   

Results of the Count 

Alarms are auto resetting with a minimum duration of 1-second.   
 
Count Completed 

When done using the frisker, replace the frisker back into its holder located on the side of the 
machine.  The display will indicate that the frisker count is completed and the instrument will go 
back to counting background. 
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RadNet Operation 

General 

cHFM units ordered with the wired Ethernet RadNet Output option come equipped with a 
802.11b-compatible Ethernet smart card and are configured to allow broadcasting of RadNet 
Contamination Monitor measurement packets.  These packets may be received and displayed by 
RadNet Client software available from several sources, including Bladewerx.  A connection to the 
local Ethernet network is required to receive the transmissions from the cHFM and relay those 
transmissions to the RadNet Client workstation.  The readings from up to ten cHFMs may be 
linked to a single RadNet Client workstation. 

RadNet Page Configuration 

This page contains the setting for RadNet broadcasts for cHFM units with the wireless RadNet 

Option installed. This menu can be found by going to MonitorOptionsRadNet tab. 
 

 
Figure 15 

Use WAN IP Address— When unchecked RadNet broadcasts are sent to the entire local 
class C subnet. When checked the user can specify the broadcast subnet.  

Debug mode—Checking this setting will insert wireless debug information into the status 
log.  It can be of use to IT personnel when attempting to troubleshoot communication issues.  

Server— This field is default set to 1. Please refer to RadNet specification in Appendix III for 
detailed information on cHFM’s parameters. 

Monitor Address— This field indicates the instruments address identifier. 

Port—This field specifies the UDP Port number which RadNet packets are broadcast on.  
The default is 16367 but can be edited by the user if another port number is required. 

Location— Descriptive field which identifies the location of the monitor and is limited to 
forty characters.  

Ethernet Configuration Option 

Please consult your onsite IT personnel for hardwired Ethernet configuration requirements. 
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Calibration 

To ensure accurate measurements the cHFM must be calibrated upon receipt and on at least an 
annual basis thereafter.   The gas-proportional detectors must be fully purged to begin calibration. 
To purge your detectors attach your P-10 gas source to the male quick disconnect on the back of 
the Electronics Assembly labeled “Gas Input.” To connect your gas source to the assembly a 
female quick disconnect with a hose barb for 1/8” Tygon tubing is included in the cHFM 
accessories. Set your gas regulator at 5 psi and adjust the inlet Rotameter on the Electronics 
assembly to 50 cc/min flow rate. Let the detectors purge for four hours. When the detectors are 
fully purged the unit should be reporting a stable background of 1500–2500 cpm.  

To decrease the time needed to purge the detectors an external flow meter is required. Attach the 
flow meter between the gas regulator and the gas input quick disconnect. The external flow meter 
is required to ensure the gas pressure does not pop the detector Mylar window. Set the flow meter 
to 100 cc/min, and then adjust the Rotameter on the Electronics Assembly to maximum scale.  
The detectors should purge in two hours. 

Detector Pages (Named by the User in the Channels Page) 

To change detector settings, tap Monitor → Options. 
 
High Voltage - This setting defines the operating voltage of each of the detectors of 100–1950 
volts.  The cHFM detectors normally require 1500–1700 V for operation on the beta plateau.  
Warning: Detector damage may result if voltage exceeds detector specifications! 
 

 
 

Figure 16 
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Thresholds  

Figure 17 is a visual representation of how the threshold settings work. Note: High voltage and 
threshold setting will vary depending on instrument location.   

Beta - This setting sets a threshold level for the beta counts.  Any pulses below this threshold line 
are considered noise.  Pulses above the threshold, but below the alpha threshold are counted in 
the beta channel. 

Alpha - This setting sets a threshold level for the alpha counts.  Counts above the alpha threshold 
but below the radon threshold are counted in the alpha channel. 

                              

 

 

 

 

 

 

 

 
 

Radon - This setting sets a threshold level for high-energy alpha (i.e. radon) counts.  Any pulses 
above the Radon threshold are counted in the radon channel. 

Setting the Voltage for the Detectors 

Perform a plateau to determine if the nominal high voltage setting is correct for your cHFM 
installation. 
 
To perform a plateau calculation ensure your detector is fully purged with P-10 gas. To begin 
gathering plateau data, tap Monitor → Options, select the tab for the detector you are using 
for the plateau. 

Ensure that the threshold settings are set correctly for plateau testing. Radon = 3000 mV, 
Alpha = 40 mV and Beta = 0.3 mV 

Place a large-area beta source on the face of the detector you are plateauing. Adjust the high 
voltage by increments of 50V starting at 1200V. At each high voltage increment press reset 
and wait one minute before recording the count rate. Do not adjust the HV above 1900 V 
when performing the plateau. Use Microsoft Excel® to plot the count rate versus high 
voltage graph. The graph should yield a plateau similar to the graph below. The optimal 
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operating voltage for your unit is 50-100 volts above the knee of the plateau. Set the high 
voltage to the optimal operative voltage. 
  

 

Figure 18  

Efficiency Calibration  

If threshold, high voltage or count rate settings have been changed the unit needs three minutes 
(or the current alpha background update window value) to reset the background rate before 
efficiency calibration can be performed; to reset the background tap Monitor → Reset 
Background.    

Beta Efficiency 

To begin the Beta efficiency calibration, tap Calibrate →Beta Efficiency… on the menu.  The 
Efficiency Calibration dialog will be displayed showing the current efficiency. Do not place the 
source on the detector before entering the Beta Efficiency dialog. 
 
To perform the beta efficiency calibration, a large-area beta source of 100 cm² or larger is 
required.  A source of at least 10,000 dpm should be used for the calibration. 

Enter the source activity in dpm into the Activity in DPM edit field. Select the detector you would 
like to calibrate from the drop down menu. 

NOTE: To account for beta backscatter, please double the source 2-Pi activity (i.e. 

surface emission rate), and enter that value—not the 4-Pi source activity.  

Now, place the source on the detector face, tap the Start Calibration button to start the 
measurement. Depending on the source isotope, efficiency will vary. Typical efficiency ranges are 
as follows:  Tc99 8-15%,  Cl36 = 15-25%, SR-Y = 20-35%. 

Alpha Crossover— this field displays the amount of beta activity counted in the alpha channel.  
If thresholds are set correctly, the crossover should be 5% or less.  The crossover value is used by 
the software to correct beta readings for some of the counts in the alpha channel (if present).  If 
the user does not wish to use automatic correction, this value should be set to zero before saving 
the efficiency settings. 

For this example, 
Optimal Voltage = 

1700 mV 
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Figure 19 

Repeat the calibration if desired or remove the source and tap Ok to close the Efficiency 
Calibration dialog. Respond to the confirmation prompt to save the new setting. 

Alpha Efficiency 

Repeat the above process using a large area alpha source.  
To begin the efficiency calibration, tap Calibrate →Alpha Efficiency… on the menu.  The 
Efficiency Calibration dialog will be displayed showing the current efficiency. 

To perform the alpha efficiency calibration, a large area alpha source is required.  A source of at 
least 10,000 dpm should be used for the calibration.  

Enter the source activity in dpm into the Activity in DPM edit field. Select the detector you would 
like to calibrate from the drop down menu. 

Now, place the source on the detector face, tap the Start Calibration button to start the 
measurement. Depending on the source isotope, efficiency will vary. Typical efficiency ranges are 
as follows: Pu239 = 15–30%,  Th230 = 15–25%. 

Repeat the calibration if desired or remove the source and tap Ok to close the Efficiency 
Calibration dialog. Respond to the confirmation prompt to save the new setting. 

 

Figure 20 

Beta Crossover— this field displays the amount of alpha activity counted in the beta channel.  If 
thresholds are set correctly, the crossover should be 10% or less.  This crossover value is used by 
the software to correct beta readings this fraction of the counts in the alpha channel.   
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Radon Crossover— this field displays the amount of alpha activity counted in the radon 
channel.  This crossover should be 10% or less.  This crossover value is used by the software to 
correct radon readings for some of the counts in the alpha channel.   

If the user does not wish to use automatic correction, these values should be set to zero before 
saving the efficiency settings. 
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cHFM PC Board Details 

Simple Detector Board Description 

A Simple Detector Board (SDB) module is a microprocessor-based smart detector board assigned 
to each gas-proportional detector included with the cHFM.  It supplies the detector with a high 
voltage, defines threshold settings and receives the pulses from the detector through a MHV 
cable.  Once a pulse is detected, it is delivered to the amplifier in the SDB and then to the 
discriminator, which decides if the pulses are just noise, beta, alpha, or alpha radon pulses.  Once 
classified, the pulses are sent to the 4-Channel counter board.   

The processor also communicates with the EEPROM, which contains the configuration 
parameters for the comparator thresholds 

Communications with the SDB is comprised of an ASCII protocol and transmitted via RS-232.  
While SDB calibration is normally performed through the cHFM software, manual calibration of 
the SDB high voltage generator may be performed using a COTS serial RS-232 Null Modem 
cable and a terminal program (e.g. HyperTerminal).  The protocol can be furnished on request. 

SDB power (12 vdc)  is supplied to the board through the RS-232 Sub-D connector. 

NOTE:  High voltage (up to 2900 VDC) is present on the SDB board for up to 30 seconds 

after power is removed.  Use caution in handling or repairing the board. 
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SDB Block Diagram 

  

SDB Configuration 

When replacing a SDB please re-calibrate the corresponding channel per the Calibration Section. 
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Simple Detector Board Outline   

 

Top Layer 

Bottom Layer 
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4-CHAN Board Description 

The microprocessor-based 4-CHAN counter board services the beta, alpha and radon counts 
from the SDB modules, maintaining the 12 counters (4 SDBs x 3 channels/SDB), and reporting 
the counter values to the cHFM program.  The board has four RJ-45 connectors, one for each 
detector.  This RJ-45 connector is connected to the SDB via a SDB communications cable.   

From the SDB, the 4-CHAN board receives the digital pulses for each type of pulse received 
from the detector (beta, alpha, and alpha radon).  The 4CHAN board has 3 counters for each 
detector, to separately count the beta, alpha, and radon pulses.   

The board also has four RJ-11 connectors, one for each detector, that provide power to the 
Photoelectric Sensor (PES) Boards that are located on each detector.  The signal coming back 
from the PES Boards communicates to the 4-CHAN board that a user has triggered the sensor 
and that a count needs to start.  Counts from one of the four RJ-11 connectors are also wired to 
the speaker drive to give audio feedback from an attached frisker detector.  The user can 
determine which detector is connected to the speaker using a jumper (usually Channel 4). 

NOTE: On the cHFM, Channel 4 of the 4-CHAN board is configured to monitor for a 

simple switch closure instead of a PES sensor.  This is because the Frisker uses a 

microswitch position sensor which has open/closed logic instead of the pulse-train 

output of the PES boards.   

The microprocessor on the 4-CHAN board also communicates with the main cHFM program 
via RS-232 using a binary protocol.  The number of counts, as determined by the counters, is 
reported to the main cHFM processor via the RS-232 port.  The 4-CHAN processor will read the 
counters and report totals and elapsed count time to the cHFM program upon request. 

A 5V power supply is also on the board, to which an 8 – 12 volt power source can be connected.   
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4- CHAN Block Diagram 
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Photo Electric Sensor Board Description 

The purpose of the Photo Electric Sensor (PES) board is to sense when a light beam has been 
broken.  The oscillator sends a 50μs pulse several times per second to the transmitter, which 
sends out the pulses through an IR-LED.  The infrared signal is received by a receiver an 
opposing PES.  Then the signal from the receiver drives an open-collector output on the RJ-11 
connector.  When the infrared signal is blocked by an object, the pulses from the oscillator stop.   

PES Block Drawing 

 

Photo Electric Sensor Board Outline   
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Annunciator Board Description 

The Annunciator board is the daughter board and primary interface to the Main (FT4) Processor 
board, enhancing functions of, and access to, the features of the FT4 board such as switches, 
lights, alarms, and other components.  It provides power to these accessories and FT4 board 
through either an 8-V Lithium Ion battery or a 12-V connected power source.  The power LED 
connected to the Annunciator indicates if the battery is charged or not.  The Annunciator 
provides a reset control and a driver for the backlight of the LCD Display and touchscreen.   

A power supply module on the Annunciator provides the alarm and alarm lights with the 
necessary 24-V.  Power is also provided to the battery so that the battery can be charged.   

USB host and client connectors allow the user to plug in a USB jump drive and save the data 
received during a count, which is stored in the Processor board.   

The Annunciator powers the Alarm Ack, Count and On/Off switches, and receives the signal 
when any of them are activated by the user to acknowledge the alarm or start a count.         
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Annunciator Block Diagram 
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Annunciator Board Outline  
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Gas-Flow Proportional Detector 

Specifications 

Up to three gas-flow proportional detectors may be configured with the cHFM.  These may 
include hand, foot, or frisker detectors.  The gas-proportional detectors require P-10 gas for 
operation. 

Detector Repair 

In the event of damage, replacement Mylar frames are available to order from Bladewerx, part 
number BSP-9X15GP-FACE. To replace the Mylar frame remove screws and carefully remove 
the detector flange and Mylar frame. The detector pan houses very fine wires that are nearly 
invisible and very delicate. When opening the detector, make sure nothing disturbs the very fragile wires on the 
interior of the detector pan. 

Place the new Mylar window on the detector gasket ensuring that the Mylar side of the frame is 
face down. Place the detector flange on top of the Mylar frame and reattach with screws.  When 
tightening the screws make sure not to strip the screws.  

 
Figure 21 

SECTION 

6 

Detector Pan 

Detector 
Gasket 

Mylar Frame 

Detector 
Flange 
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Parts List 

- 9”x15” Detector Pan 
- Detector Wire Standoff posts 
- Detector Flange 
- Detector Frame 
- Mylar Frame BSP-9X15GP-FACE 
- Detector Wire String 
- Pan Head Phillips Screw 8-32 3/16" Long 
- Pipe coupling:  Elbow fitting, tapered 10-32 x 1/8” hose barb 
- Quick Release Connectors: 10-32 Valve Coupling Insert, Acetal, White, BUNA-

N seal, 361 SS Valve Spring 
- MHV connector 
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cHFM Drawings 

Diagrams 
- cHFM Plumbing Diagram 
- cHFM External Wiring Diagram 
- cHFM Internal Wiring Diagram 

 
 

Mechanical Outlines 
- General Outline 
- Foot Detector Outline 
- Hand Detector Outline 
- Electronics Box Outline 
- Wall Mount Outline 
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cHFM Plumbing Diagram 

 
 
 
  

View from inside Electronics Box 

 



 

43 

 cHFM External Wiring Diagram 
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cHFM Internal Wiring Diagram 
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cHFM General Outline (Modular Version) 
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Foot Detector Outline   
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Hand Detector Outline   
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Electronics Box Out line  
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Wall Mount Outline 

 

 

 

 

Holes are 1” apart 
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cHFM Status Conditions 

Status Description 

INITIALIZING cHFM program initialization (momentary) 

READY Ready to start a count 

HAND/FOOT A Hand/Foot sensor (but not both) was triggered  

ALARMED Contamination alarm was exceeded 

COUNTING Hand/Foot count is in progress 

CLEAN Count complete. No contamination detected 

ALARM (MUTED) Contamination alarm was acknowledged 

RECOUNT Hand or Foot sensor was interrupted during a count 

HIGH BKG Alpha or beta background is above limit 

LOW BKG Alpha or beta background is above limit 

BKG UPDATE A background update is in progress. 

COMPLETE Frisker count minimum count time has elapsed 

4-CHAN FAIL No communications with the 4-Chan board 

SDB COMM: x Communications with SDB board (x) is failed 

CALIBRATE Instrument is in Calibrate Mode 
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cHFM Specifications 

Sampling Hand and Foot 

 Detector: Gas flow proportional, surface area 135 in2 

 9”w x 15”d hand and foot gas proportional detector (26.86 x 38.1 cm) 

Processor 

  Windows CE-based, 533 MHz Intel X-Scale processor 

Frisker Detector 

 100 cm2 active area 

Beta Data Analysis 

 Dual threshold (beta with alpha cutoff) gross counting board 

 Background subtraction   

 Typical 15% efficiency for Cl-36 

Alpha Data Analysis 

 Dual threshold (alpha with radon cutoff) gross counting board 

 Background subtraction   

 Typical 15% efficiency for Pu-239 

Physical 

 AC/DC power, operates for 4 hours on battery back up 

 Weight: 75 lbs (34 kg) 

 Dimensions: (W x D x H) 18” x 17.6” x adjustable 

 2.5 sq. feet of floor space 

 Temperature: 0 to 122 °F (-17 to 50 °C) 

 Humidity: 5 to 100% (non-condensing), splash-proof electronics 
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RadNet Configuration 

Standard Ethernet Configuration 

The cHFM is configured for wired Ethernet support for RadNet.  The card is set for DHCP 
address assignment and will automatically connect to a network with server-assigned DHCP 
capability.  Site-specific security requirements may require IT support which may access the 
instrument TCP/IP configuration parameter through the Windows CE 5.0 operating system on 
the cHFM.  The Windows desktop may be accessed by exiting the cHFM program. 

Wireless Configuration Option 

cHFMs purchased with the Wireless RadNet Output Option come preconfigured for operation 
with the Summit Data WiFi card and antenna, however, site security requirements may also 
require changes to the setup.  The tables below are included to provide a brief guide to the 
wireless configuration of the cHFM.  Exact details of the setup are not provided here but 
sufficient information is included that will enable a network administrator or user experienced in 
network setup to perform the configuration. 

 

Wireless and Network Setup 

The cHFM is shipped configured as follows: 

Device Name BWCHFM_xxxx 
where xxxx represents the cHFM serial number (e.g. BWCHFM_0127) 

Description Bladewerx cHFM 

IP Address 192.168.0.xxx   
where xxx represents the cHFM serial number (e.g. 192.168.0.127) 

Subnet mask 255.255.255.0 

Network name 
SSID 

Bladewerx 

Connects to Work 

WEP encryption Enabled (128-bit) 

Network 
Authentication 

Disabled 

Key provided 
automatically 

Disabled 

Network Key 332a f3df 0836 3347 8b32 da1b c8 

Bluetooth Disabled 

ActiveSync USB 
connection 

Enabled 
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Summit Client Utility 

Use the Summit Client Utility to set up the wireless network on the cHFM: 

 

 

  

Figure 1: Main screen of Summit Client Utility Figure 2: First login by clicking on “Admin Login” which is 
located under the “Main” tab.   Enter the Admin Password: 
SUMMIT 

Figure 3: Navigate to the “Profile” tab, and click on “Scan”.  In 
the window that appears, highlight “Bladewerx” by clicking on it 
and hit “Configure”. 

Figure 4: A dialog box will ask if you want to “Create a new 
profile”.  Click “Yes,” and then enter the WEP Key: 
332af3df083633478b32da1bc8 
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Netgear WG302 Wireless Access Point 

The Netgear WG302 wireless access point (WAP) is an industrial-grade access point capable of 
extended range operation and can be operated in a Repeater mode.  Configuration of the WAP is 
through a web browser such as Internet Explorer.  Connect the WG302 to the PC used to configure 
the WAP using a Ethernet “crossover cable” or a cable into a network hub.  Run the browser 
program and access the WG302 by entering the IP address 192.168.0.115 (if a different address 
has been factory-set, the IP Address will appear on a label underneath the WAP) in the address 
bar.  When connected, the log-on screen will display.  Enter “Admin” as the User and “master” as 
the password. 

 

 

Figure 5: Still in the “Profile” tab, change the “Auth Type” to 
“Shared,” and then hit “Commit”. 

Figure 6: Now go back to the “Main” tab.  Click on the “List” 
button and click on the white box next to “Bladewerx” so that a 
black check mark appears.  Click “OK”.  On the “Main” screen, 
turn the “Auto Profile” on.   Then click “OK” in the top right-
hand corner.  The program will close. 

 

Figure 7:  Figures 5, 6, and 7 are screen captures of what each tab 
should look like when this procedure has been completed.   

 

Figure 8 
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Name Admin 

Password master 

IP Address 192.168.0.115   
where multiple access points are used, number sequentially (e.g. 
116, 117, 118, etc.) 

Subnet mask 255.255.255.0 

Network name SSID Bladewerx 

WEP Authentication Type Shared Key 

WEP encryption 128 bits 

WEP Passphrase Willcox45 

 

In the event that the WG302 no longer responds to the 192.168.0.116 address, reset it back to 
Netgear factory defaults by holding down the Reset button on the rear of the chassis for ten 
seconds then releasing.  After the Test light goes out, the unit may be reconfigured.  Run the web 
browser and enter 192.168.0.228, the Netgear factory default IP address.  At the login screen enter 
admin for the User Name and password for the Password.  The unit may then be set up according 
to the settings table above. 

RadNet Client Workstation Setup 

In order to communicate with the cHFM and wireless access point, the client workstation must 
be configured with a compatible IP Address in the 192.168.0.xxx Class-C range.  Choose and 
address that does not conflict with the addresses of the cHFM’s or the wireless access point(s) 
(e.g. 192.168.0.12).  Addresses below 115 are usually safe. 

If the client workstation is operating wirelessly, be sure to set up the SSID of “Bladewerx” and 
use 128 bit WEP Encryption with the passphrase “Willcox45” (or the hex key 332a f3df 0836 

3347 8b32 da1b c8).  Select “Infrastructure mode” or “Access Points Only.” 

 


