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PCM‑1C
SECTION PRIVATE 
1.INSTALLATION AND START UP INSTRUCTIONStc  \l 1 "1.INSTALLATION AND START UP INSTRUCTIONS"
PRIVATE 
A.
UNPACKINGtc  \l 2 "A.
UNPACKING"

1.
Remove all packing material from the inside of the instrument.  Take care to make sure that the detectors are unobstructed.

PRIVATE 
B.
CABINET INSTALLATIONtc  \l 2 "B.
CABINET INSTALLATION"

1.
Remove the cabinet floor plate for access to the cabinet leveling feet.


2.
Level the cabinet by adjusting as necessary the four feet, one located in each corner of the cabinet.  The cabinet should be lowered until the foot detector base assembly is in contact with the floor.  Additional adjustment can then be made to level the cabinet.  The leveling feet are adjusted by loosening the two securing nuts on top and one on the lower portion of the foot, turning the foot to raise or lower it, then retightening the securing nuts.


3.
Once the cabinet base has been leveled, adjust the cabinet brace turnbuckle so the main chassis assembly swings freely into and out of the cabinet.


NOTE


The turnbuckle adjustment is critical in that it affects the fit of the cabinet rear door also.  Trial and error adjustments must be made to insure the main chassis assembly and the rear door both move freely.

PRIVATE 
C.
ELECTRICAL CONNECTIONStc  \l 2 "C.
ELECTRICAL CONNECTIONS"

1.
Connect the power cord to a 115 volt, 60 Hz service outlet.


2.
Refer to Section 3 for setup and operating instructions.


NOTE

220 Vac operation is optional, consult Eberline for details.


3.
Refer to Section 5 for typical interconnecting wiring of optional relays for remote indicators.

PRIVATE 
D.
COUNTING GAS CONNECTIONStc  \l 2 "D.
COUNTING GAS CONNECTIONS"

1.
The cabinet of the PCM‑1C is designed to hold two 1A cylinders of P‑10 counting gas.  Use the restraints provided to secure the bottles in place.


2.
A regulator is supplied for each P‑10 cylinder.  Mount the regulators on the bottles and turn the pressure adjustment knobs counterclockwise for minimum pressure.


CAUTION


The next steps connect the gas to the instrument.  The detector faces are sensitive to both pressure setting and flow setting of the gas.  Too much pressure will damage the detector faces.  Use caution when performing the following steps to avoid damage to the detectors.


3.
Connect the 1/8‑inch‑i.d. clear plastic tubing to the regulator output hose barbs.


4.
Open the high pressure bottle valve on cylinder number one.  Set the regulator outlet pressure to 5 psig using the regulator valve and adjust flowmeter valves for approximately 50 cm3/min flow.


5.
Open the high pressure bottle valve on cylinder number two.  Set outlet pressure to 5 psig using the regulator valve.


CAUTION


Do not exceed 5 psig pressure or 50 cm3/min flow or the detectors and associated plumbing may be damaged.


6.
Let the gas flow to purge the system for at least four hours, then reduce the flow to 25 cm3/min by adjusting the flowmeter valves.

PRIVATE 
E.
INITIAL SET UPtc  \l 2 "E.
INITIAL SET UP"

The PCM‑1C leaves the manufacturer checked out with controls and parameters set so that it may be operated in the customer's facility with a minimum of adjustment.


The detector channel sensitivities are set during calibration.  See Section 4.C.  It should not be necessary to adjust these, but the high voltage may need to be adjusted to compensate for any difference in altitude between the customer's location and the 6500‑foot elevation of the manufacturer in Santa Fe, NM.  A lower altitude may require some increase in high voltage.


Beta sources may be used to set the operating voltage after the detectors have been flushed completely with P‑10 counting gas.  Turn the TEST/OPERATE switch to TEST, touch "+" until count rate mode is indicated, then ENTER.  A 99Tc check source, centered on the protective screen for each zone, may be used to verify beta efficiencies of approximately 18 percent of the 4π emission rate of the source in each zone (approximately 23 percent with 90Sr‑Y).  The efficiency of the foot detector should be approximately 11 percent and 14 percent, respectively for 99Tc and 90Sr‑Y.  See Section 4.C. if indicated efficiencies differ significantly from these values.


If the PCM-1C has alpha channels (see Section 17, OPTIONS), an alpha source such as 230Th may be used to verify that the alpha channel efficiencies are about 14 percent of the 4π emission rate of the source for all detectors except the foot detector which is about 9%.


The detector efficiencies in each channel parameter file are 4π values.  The nominal default values are 8% (.08), which, for the beta-gamma channels, represents the approximate 4π efficiency for a Co and Cs source 3 inches from the detector screen.  The PCM-1C can calculate and enter these efficiencies itself (with a little help from the operator) or they may be entered manually from the keypad.  A new feature of the PCM-1C is the ability to run plateaus automatically and calculate efficiencies with a PC compatible computer running Microsoft Windows and Eberline's Win1C program.  Refer to Sections 2.C. and 4.C. for more detail.

PRIVATE 
F.
RECOMMENDED SYSTEM PARAMETERStc  \l 2 "F.
RECOMMENDED SYSTEM PARAMETERS"

When the key switch is turned to the TEST position, or when the password is entered, "SYSTEM PARAMETERS" will appear on the display.  To review or change the system parameters, press the "ENTER" key.  Use the plus "+" key to advance through the parameter list.  To change any parameter value, press the 'EDIT' key, then the new value, then the "ENTER" key.  Until the user is more familiar with the system, Eberline recommends the default values for each operating parameter.  Each menu and sub-menu may be randomly accessed by entering the appropriate number for the desired item rather than scrolling forward or backward with "+" or "-".  Refer to Sections 2.A., 2.C., and Table 2-1.


PCM‑1C
SECTION PRIVATE 
2.GENERALtc  \l 1 "2.GENERAL"
PRIVATE 
A.
GENERAL DESCRIPTIONtc  \l 2 "A.
GENERAL DESCRIPTION"

The Eberline Personnel Contamination Monitor, Model PCM‑1C, is a microprocessor based radiation detection system which provides a quick indication of beta‑gamma contamination on personnel, with the option of monitoring alpha contamination as well.


The microcomputer provides a sophisticated and flexible means of acquiring and manipulating data and presenting operational conditions and alarms on the alphanumeric gas‑discharge display and status indicator lights.


The PCM‑1C has an operate and a test mode.  While in the operate mode the monitor will run in its main routine, measuring and storing background values for all channels, checking for high background alarm levels, low or high count failure, and low gas pressure conditions until the ultrasonic motion sensor detects the movement of a person toward the monitor.  This causes background counting to be suspended in anticipation of the entry of a person into the monitor.  Interrupting the infrared beam in the arm cavity (and the foot sensor beam, if installed) causes the personnel monitoring routine to be executed.  This routine checks all channels for high activity alarm conditions with automatic background subtraction, according to the protocol of one of the three operating modes in which the monitor has been set to operate.  The test mode is used to run detector plateaus, determine counting efficiencies, etc.


The operate mode of the PCM‑1C has three settings:  PRESET ALL, MAXIMUM SENSITIVITY and MINIMUM COUNT TIME.  PRESET ALL is a conventional mode requiring input of both alarm level and count time.  The high background alarm will activate if the prescribed statistical variance of the background count exceeds the alarm setting.  An additional feature of this mode is that the unit will calculate minimum allowable counting time and minimum allowable alarm level based on the current background and the other prescribed parameters.


In the MAXIMUM SENSITIVITY mode the PCM‑1C computes its own alarm level on a channel by channel basis to be as sensitive as possible based on the prescribed counting time and statistics of the background count.  The high background alarm will activate if the background increases sufficiently to cause the computed alarm level to exceed a prescribed maximum.


In the MINIMUM COUNT TIME mode the PCM‑1C computes its own counting time to be as short as possible based on the prescribed alarm levels and statistics of the background count.  It then uses the longest time computed for any channel.  The high background alarm will activate if the background increases sufficiently to cause the computed counting time to exceed a prescribed maximum.


Eberline's PCM‑1C has fifteen (15) independent gas‑flow proportional detectors.  Maximum detector sensitivity is achieved through the use of a module with input preamplifier/high voltage supply/ microcontroller for each channel.  This Modular Detector Board (MDB) interfaces each detector to the system microcomputer.  Each channel has computer-adjustable high voltage and discriminators to permit the operating point to be optimized for each detector.


The outputs from the MDB's are fed to a counter board, and then to a central processing unit (CPU) module which includes an Intel 8085 microprocessor, memory, and input/output lines.  A nonvolatile memory is used to preserve system parameters during periods of power outage.  The computer sums the outputs from the 15 beta-gamma detector channels to create a "sum channel" which is sensitive to distributed low level contamination.


The computer also sums the beta-gamma outputs from adjacent detectors, thus creating 15 "sumzones" so as to reduce the effective dead areas between vertically and horizontally juxtaposed detectors.


All electronics for the PCM‑1C are located in the rear of the unit requiring no external cabling or additional installation.  Electronics components are mounted on plug‑in modules providing easy access.  Troubleshooting and maintenance are facilitated by the computer's system diagnostics routine which self tests the display, keyboard, lights, memory, statistical variances, and false alarm rates.

PRIVATE 
B.
TEMPERATURE SPECIFICATIONStc  \l 2 "B.
TEMPERATURE SPECIFICATIONS"

1.
Operating:  0(C to 50(C (32(F to 122(F)


2.
Storage:  ‑20(C to 85(C (‑4(F to 185(F)

PRIVATE 
C.
THEORY OF OPERATIONtc  \l 2 "C.
THEORY OF OPERATION"

The computer program is a closed‑loop, real‑time, fixed‑task operating system.


When the monitor is first turned on, the computer begins running at memory location 0 (zero), and automatically initializes the monitor (see Logic Flow Chart, Drawing No. 11171‑B40).  Operating parameters set prior to shipment will ordinarily be stored in nonvolatile random access memory (NVRAM), which has an on‑board battery for data retention while ac power is off.


PRIVATE 
1.
Operating Modestc  \l 3 "1.
Operating Modes"


a.
Operate vs. Test




If the OPERATE/TEST keyswitch next to the keyboard is set to OPERATE, the monitor will run in its main routine, measuring and storing background for all channels, checking for high background alarm levels, low count failure, and low gas pressure conditions until the actuation of sensing switches calls the personnel monitoring routine.  This routine causes all channels to check for high activity alarm conditions with automatic background subtraction according to the protocol of one of the three operating modes in which the monitor has been set to operate:





Mode 1:
Preset All





Mode 2:
Maximum Sensitivity





Mode 3:
Minimum Count Time




If the OPERATE/TEST keyswitch is set to TEST, the monitor runs in its test and maintenance routines.  In this mode, the keyboard is active and the other sensors are inactive.  Background measurements and related computations are suspended while in TEST, and all parameters are available for display and/or modification as listed in Table 2‑1.  The display prompts the operator with the name of the parameter list ready for examination or, within a list, the name of the variable being displayed and its present value.  The keyboard protocol is such that touching the "+" key causes an increment to the next item, the "‑" key causes a decrement to the prior item and the ENTER key causes entry to that list.  EDIT and ENTER allow modification of appropriate items as indicated by E in the table.




In response to menu questions, the key that answers "YES" will be indicated on the display.  Any key other than the one indicated answers "NO."  An explanation of each menu item is provided immediately following Table 2-1.



b.
Random Access to Menu Items




The numbers in parentheses by each item in Table 2-1 are the digits which allow random access to that particular item, as an alternative to scrolling back and forth with "+" and "-".  For example, suppose you want to check to see what detector efficiency is listed in the Foot Channel parameter file.  You can enter the test mode by turning the key switch to TEST.  When DISPLAY SYSTEM PARAMETERS is displayed, touch "+", and DISPLAY CHANNEL PARAMETERS appears on the display.  Touch ENTER and UPPER ARM CH. PARAMETERS is displayed.  Touch "+" 12 times and FOOT b-g CH. PARAMETERS is displayed.  Touch ENTER to access the file and then "+" 7 times to display DETECTOR EFFICIENCY:  X.XX.  That took 22 keystrokes.  Alternatively, when DISPLAY SYSTEM PARAMETERS appears, key in 01, then ENTER, 13, then ENTER, then 07, for 8 keystrokes instead of 22.



c.
Password Entry to Test Mode




Hold the ALARM ACK switch depressed during the clock/date display and after several seconds the display will indicate one of the following.




1.
NO PASSWORD--USE KEY indicates that one or both of the 2 digits of the password is set to greater than 9.  If you don't use the key within a couple of seconds, TEST MODE ACCESS DENIED will be displayed momentarily with the alarm light and sonalert.  See Password Switch Drawing in Section 5 for an explanation of how to set your own password.




2.
ENTER PASSWORD.  Key in the password within four seconds, the unit will chime and DISPLAY SYSTEM PARAMETERS will appear, indicating entry into the test mode.  Re-entry to the operate mode may be gained by advancing to the last item (16) in the top level menu: ENTER OPERATE MODE?  <ENTER=YES>.  Touch ENTER to do it, or turn the keyswitch to TEST, then back to OPERATE.


Table 2-1

TEST MODE MENU

    Parameter List

      and item





  
  

Mode 1
  Mode 2
  Mode 3

Default

(Random Access Number)





Preset All
Max. Sens.
Min Ct Time
 Value 
(00)  DISPLAY SYSTEM PARAMETERS 

 (00)  Identification and type





H


H


H
   

‑


 (01)  Program Name and Version




H


H


H
   

‑

 (02)  Profile









H


H


H


-

 (03)  Mode (1,2 or 3)







E


E


E
   

2

 (04)  Unit Number








OI*

OI*

OI*


0

 (05)  Sigma Factor (SF)






E


E


E
  

4.00

 (06)  β-γ Weighting Factor (W)




E


E


E
  

10

 (08)  Alarm Hold Time (seconds)




E


E


E
   

3

 (09)  Count Time, Test (seconds)




E


E


E
   

1

 (*)   Max. Count Time (Mode 3 only)



NA

NA

E (10)
  
20

 (*)   Count Time (T, seconds)





E (10)

E (10, 11)
C (11)
  
20

 (*)   Min. Count Time (Mode 1 only)    


C (11)

NA

NA
   

‑

 (12)  Units (cps or cpm)






S


S


S
 

cps

 (13)  Auto Background Count After:



E***

E***

E***
  
10

 (14)  Bkg Check Sigma Factor





E


E


E
  

6.00

 (15)  Sumzone Sigma Factor





E


E


E
  

4.00

 (16)  Update Background After Alarm



OI


OI

  
OI


YES

 (17)  RDA* Confidence Factor z




E


E


E

  
1.28

 (18)  Master β-γ RDA* Setting:




E*


E*


E*

 
83.3 dps

 (20)  Master β-γ Lo Fail Set:





E*


E*


E*

 
0.25 cps

 (22)  Master β-γ Lo Sensitivity Set:



E**

E**

E**


0.50

 (24)  Print Alarm Messages Only




OI


OI


OI

  
NO

 (25)  Print All Messages






OI


OI


OI


NO

 (26)  Auto Recount on Alarm





OI


OI


OI


NO

 (27)  Measure Right Side First





OI


OI


OI


Right Side

 (28)  Alarm Panel Hold






E


E


E


0.25

 (29)  Regular Time For Source Check



OI


OI


OI


YES

 (30)  <EDIT> for New Min. Count Time 

NA

NA

OI


-


   (Mode 3 only)

LEGEND

*
 
- RDA = Reliably Detectable Activity

(*)
 
- Random Access Number depends on Mode.  See Mode 1, 2, 3 to right.

(**)

- No Random Access

(#)

- Random Access Number

H
 
‑ Fixed by hardware/firmware configuration

E
 
‑ Edit/Enter via keyboard (value must be between 0.25 and 600)

E*
 
‑ Edit/Enter via keyboard (value selected should be between 1.0 x 10‑15 and 1.0 x 1015)

E**

‑ Edit/Enter via keyboard (value selected must be between 0.25 and 1.0)

E***  
‑ Edit/Enter via keyboard (value selected must be between 1 and 256)

E****
- Edit/Enter via keyboard (value selected must be between .01 and 1.0)

C
 
‑ Computed variable M ‑ Measured variable NA ‑ Not available

A
 
‑ Auto sequence

OI
 
‑ Operator Input

OI*

- Operator Input if Enhancement Module not installed (see ESBC switch settings in PCM-1C Microcomputer Hardware Complement Sheet 17000-A101)


Table 2-1

TEST MODE MENU

   Parameter List

      and item





  
  

Mode 1
  Mode 2
  Mode 3

Default

(Random Access Number)





Preset All
Max. Sens.
Min Ct Time
Value 
(00)  DISPLAY SYSTEM PARAMETERS (Unit with Alpha Channels)

 (00)  Identification and type





H


H


H
   

‑


 (01)  Program Name and Version




H


H


H
   

‑

 (02)  Profile









H


H


H


-

 (03)  Mode (1,2 or 3)







E


E


E
   

2

 (04)  Unit Number








OI*

OI*

OI*


0

 (05)  Sigma Factor (SF)






E


E


E
 

4.00

 (06)  β-γ Weighting Factor (Wß)




E


E


E
 

10

 (07)  α Weighting Factor (Wα)





E


E


E
 

50

 (08)  Alarm Hold Time (seconds)




E


E


E
 

3

 (09)  Count Time, Test (seconds)




E


E


E
 

1

 (*)   Max. Count Time (Mode 3 only)



NA

NA

E (10)

20

 (*)   Count Time (T, seconds)





E (10)

E (10, 11)
C (11)

20

 (*)   Min. Count Time (Mode 1 only)    


C (11)

NA

NA
 

‑

 (12)  Units (cps or cpm)






S


S


S
 

cps

 (13)  Auto Background Count After:



E***

E***

E***

10

 (14)  Bkg Check Sigma Factor





E


E


E
  

6.00

 (15)  Sumzone Sigma Factor





E


E


E
  

4.00

 (16)  Update Background After Alarm?



OI


OI


OI


YES

 (17)  RDA* Confidence Factor z




E


E


E


1.28

 (18)  Master β-γ RDA Set:





E*


E*


E*


83.3 dps

 (19)  Master α RDA Set:






E*


E*


E*


16.0 dps

 (20)  Master ß-γ Lo Fail Set:





E*


E*


E*


0.25 cps

 (21)  Master α Lo Fail Set:





E*


E*


E*


9.99E-20 cps

 (22)  Master ß-γ Lo Sensitivity:




E**

E**

E**


0.5

 (23)  Master α Lo Sensitivity:





E**

E**

E**


0.5

 (24)  Print Alarm Messages Only




OI


OI


OI


NO

 (25)  Print All Messages






OI


OI


OI


NO

 (26)  Auto Recount on Alarm



 

OI


OI


OI


NO

 (27)  Measure Right Side First





OI


OI


OI


NO

 (28)  Alarm Panel Hold (Time)




E


E


E


0.25 sec

 (29)  Regular Time For Source Check



OI


OI


OI


YES

 (30)  <Edit> For New Min. Count Time 


NA

NA

OI
 

-
   



(Mode 3 only)

LEGEND

*

- RDA = Reliably Detectable Activity

(*)
 
- Random Access Number depends on Mode.  See Mode 1, 2, 3 to right.

(**)

- No Random Access

(#)

- Random Access Number

H
 
‑ Fixed by hardware/firmware configuration

E
 
‑ Edit/Enter via keyboard (value must be between 0.25 and 600)

E*
 
‑ Edit/Enter via keyboard (value selected should be between 1.0 x 10‑15 and 1.0 x 1015)

E**

‑ Edit/Enter via keyboard (value selected must be between 0.25 and 1.0)

E***  

‑ Edit/Enter via keyboard (value selected must be between 1 and 256)

E****

- Edit/Enter via keyboard (value selected must be between .01 and 1.0)

C
 
‑ Computed variable M ‑ Measured variable NA ‑ Not available

A
 
‑ Auto sequence

OI
 
‑ Operator Input

OI*

- Operator Input if Enhancement Module not installed (see ESBC switch settings in PCM-1C Microcomputer Hardware Complement Sheet 17000-A101)

Table 2-1

TEST MODE MENU

    Parameter List

      and item




  

  
Mode 1
  Mode 2
  Mode 3
     Default

(Random Access Number)




Preset All
Max. Sens.
Min Ct Time
 Value 
(01)  DISPLAY CHANNEL PARAMETERS
 (01 thru 16 for Zone or Channel Random Access) (Units with beta-gamma channels only)

 (01 thru 15, 20, 22, 26, 27 for Zone or Channel Random Access) (Units with 3 alpha channels)

 (01 thru 16, 18 thru 32 for Zone or Channel Random Access) (Units with 15 alpha channels)

  (00)  Average Background




M


M


M

   
‑

 
    cps or cpm (RB)

  (01)  Shield Factor






E**

E**

E**

2.00

  (02)  Low Fail Limit






E*


E*


E*

  
.25 cps (for ß-γ channels) 9.99E-20 cps (for α channels)

  (*)   RDA* Setting 






E* (03)
NA

E* (03)
83.3 dps (for ß-γ channels)

 
   (Mode l and 3 only)














16.0 dps (for α channels)

  (*)   RDA* Upper Limit (Mode 2 only)

NA

E* (03)
NA 

83.3 dps (for ß-γ channels)






















16.0 dps (for α channels)

  (*)   RDA* Lower Limit (Mode 1 only)

C (04)

NA

NA

  (*)   RDA* Level Is (Mode 2 only)


NA

C (04)

NA

  (05)  Alarm Setpoint = 





C


C


C (04, 05)     -

  (06)  Low Sensitivity Factor




E**

E**

E**

0.50 (for α & ß-γ channels)

  (07)  Detector Efficiency





E****

E****

E****
  
0.08

  (08)  Mean Counts (from statistical



test)








M


M


M

   
-

  (09)  Variance/Mean (from



statistical test)






C


C


C

   
-


   (Repeats for each zone or channel)

  (16)  Sum Channel:

  (**)  Average Background




M


M


M

  (**)  Alarm Level is






C


C


C

  (**)  Sigma Factor






E


E


E

  
4.00

LEGEND

*
 
- RDA = Reliably Detectable Activity

(*)
 
- Random Access Number depends on Mode.  See Mode 1, 2, 3 to right.

(**)
- No Random Access

(#)
- Random Access Number

H
 
‑ Fixed by hardware/firmware configuration

E
 
‑ Edit/Enter via keyboard (value must be between 0.25 and 600)

E*
 
‑ Edit/Enter via keyboard (value selected should be between 1.0 x 10‑15 and 1.0 x 1015)

E**
‑ Edit/Enter via keyboard (value selected must be between 0.25 and 1.0)

E***  
‑ Edit/Enter via keyboard (value selected must be between 1 and 256)

E****
- Edit/Enter via keyboard (value selected must be between .01 and 1.0)

C
 
‑ Computed variable M ‑ Measured variable NA ‑ Not available

A
 
‑ Auto sequence

OI
 
‑ Operator Input


Table 2-1

TEST MODE MENU

    Parameter List

       and item

(Random Access Number)






Modes 1, 2, & 3
(02)  COUNT RATE MODE
 (01 thru 16 for Zone or Channel Random Access) (Units with beta-gamma channels only)

 (01 thru 15, 20, 22, 26, 27 for Zone or Channel Random Access) (Units with 3 alpha channels)

 (01 thru 16, 18 thru 32 for Zone or Channel Random Access) (Units with 15 alpha channels)

  Zone or Channel cps or cpm






OI, M, C

  (Repeats for each zone or channel)

  CALC NEW EFFICIENCIES?  ENTER = YES

OI, M, C






 (Any other key = no)


Follow display prompts; count rates are then displayed, and efficiencies are calculated and entered in the respective channel files.  Any other key gives count rate display for channel without efficiency calculations.

(03)  DISPLAY TROUBLE LIST (Available only if trouble exists.  No Random Access.)

  Zone or Channel Identification


High Background








M


High Count Fail








M


Low Count Fail








M


Low Sensitivity









M


Contaminated









M

  Bottle No. 1 Empty








M

  Bottle No. 2 Empty








M

  Failure** Out of Gas!








M

  Real Time Clock Failed







M

  Printer Interface Failure







M

LEGEND

H

‑ Fixed by hardware/firmware configuration

E

‑ Edit/Enter via keyboard

C

‑ Computed variable

M

‑ Measured variable

NA
‑ Not available

A

‑ Auto sequence

OI

‑ Operator Input

*

‑ Press "+" to terminate


Table 2-1

TEST MODE MENU

    Parameter List

      and item

(Random Access Number)






Modes 1, 2, & 3
(04)  SYSTEMS DIAGNOSTICS (No Random Access)

  Display Test










A

  Keyboard Test









OI


Alarm Ack










OI

  Light Test










A


Chime Test










A

  Read/Write Memory Test







A

  Program Memory Test







A

  False Alarm Test









OI, A

  Statistical Variance Test







OI, A

(05)  USAGE
  Personnel Counter/Elapsed Time





M

  (clear with RUBOUT)

(06)  ALARM COUNTER
 (01 thru 32 for channel I.D. and

  No. of Alarms In Elapsed Time.





M

  01 thru 48 for units with Option 8

  and Option 9 Alpha Channels.

  Repeats for each zone or

  channel, plus Sum Channel, Sumzones

  and Total.  Clear with RUBOUT)

LEGEND

H

‑ Fixed by hardware/firmware configuration

E

‑ Edit/Enter via keyboard

C

‑ Computed variable

M

‑ Measured variable

NA
‑ Not available

A

‑ Auto sequence

OI

‑ Operator Input

*

‑ Press "+" to terminate


Table 2-1

TEST MODE MENU

    Parameter List

      and item

(Random Access Number)






MODES 1, 2, & 3
(07)  CALCULATE SHIELD FACTORS




A

(08)  SET CLOCK










OI

(09)  RESET

 
Re‑initialize system parameters





OI


 
to default values 

(10)  SOURCE CHECK








OI

(11)  SET PASSWORDS








OI

(12)  PRINT SYSTEM PARAMETERS**




OI

(13)  PRINT CHANNEL PARAMETERS**



OI

(14)  PRINT ALARM COUNTERS**





OI

(15)  PRINT ALL TEST MODE DATA**




OI

(16)  ENTER OPERATE MODE? <ENTER=YES>

OI

    
(Appears only if password was used 

    
to enter test mode.  Touch ENTER

    
to return.)

LEGEND

H

‑ Fixed by hardware/firmware configuration

E

‑ Edit/Enter via keyboard

C

‑ Computed variable

M

‑ Measured variable

NA
‑ Not available

A

‑ Auto sequence

OI

‑ Operator Input

*

‑ Press "+" to terminate

**

- Requires Printer Option for printout


Table 2-1

TEST MODE MENU


Random Access Number


Channel


Alarm Counter



01






Upper Arm


Upper Arm




02






Forearm


Forearm




03






Palm



Palm




04






Thigh



Thigh




05






Calf



Calf




06






Head



Head




07






Zone 1



Zone 1




08






Zone 2



Zone 2




09






Zone 5



Zone 5




10






Zone 6



Zone 6




11






Zone 7



Zone 7




12






Zone 8



Zone 8




13






Foot



Foot




14






Zone 3



Zone 3




15






Zone 4



Zone 4




16






Sum Channel

Sumzone 1 + 2




17











Sumzone 2 + 3




18











Sumzone 3 + 4




19











Sumzone 5 + 6




20











Sumzone 6 + 7




21











Sumzone 7 + 8




22











Head + Arm




23











Arm + Forearm




24











Thigh + Calf




25











Sum 1 + Head




26











Sum 5 + Head




27











Sum 3 + Thigh




28











Sum 7 + Thigh




29











Sum 4 + Calf




30











Sum 8 + Calf




31











Sum Channel




32











Total


Table 2-2

TEST MODE MENU


(Units with Three Alpha Channels)


Random Access Number


Channel



Alarm Counter



01






Upper Arm ß-γ

Upper Arm ß-γ



02






Forearm ß-γ


Forearm ß-γ



03






Palm ß-γ



Palm ß-γ



04






Thigh ß-γ



Thigh ß-γ



05






Calf ß-γ



Calf ß-γ



06






Head ß-γ



Head ß-γ



07






Zone 1 ß-γ



Zone 1 ß-γ



08






Zone 2 ß-γ



Zone 2 ß-γ



09






Zone 5 ß-γ



Zone 5 ß-γ



10






Zone 6 ß-γ



Zone 6 ß-γ



11






Zone 7 ß-γ



Zone 7 ß-γ



12






Zone 8 ß-γ



Zone 8 ß-γ



13






Foot ß-γ



Foot ß-γ



14






Zone 3 ß-γ



Zone 3 ß-γ



15






Zone 4 ß-γ



Zone 4 ß-γ



16











17




18




19




20






Forearm α



Forearm α



21










22






Palm α




Palm α







23









24











25




26






Foot α




Foot α



27






Sum Channel ß-γ



28




29




30




31




32












Sumzone 1+2 ß-γ



33












Sumzone 2+3 ß-γ



34












Sumzone 3+4 ß-γ



35












Sumzone 5+6 ß-γ



36












Sumzone 7+8 ß-γ



37












Head and Arm ß-γ

Table 2-2

TEST MODE MENU (continued)


(Units with Three Alpha Channels)



Random Access Number


Channel


Alarm Counter



39












Arm + Forearm ß-γ



40












Thigh + Calf ß-γ



41












Sum 1 + Head ß-γ



42












Sum 5 + Head ß-γ



43












Sum 3 + Head ß-γ



44












Sum 7 + Thigh ß-γ



45












Sum 4 + Calf ß-γ



46












Sum 8 + Calf ß-γ



47












Sum Channel ß-γ



48












Total


Table 2-3

TEST MODE MENU


(Units with Fifteen Alpha Channels)


Random Access Number


Channel



Alarm Counter



01






Upper Arm ß-γ

Upper Arm ß-γ



02






Forearm ß-γ


Forearm ß-γ



03






Palm ß-γ



Palm ß-γ



04






Thigh ß-γ



Thigh ß-γ



05






Calf ß-γ



Calf ß-γ



06






Head ß-γ



Head ß-γ



07






Zone 1 ß-γ



Zone 1 ß-γ



08






Zone 2 ß-γ



Zone 2 ß-γ



09






Zone 5 ß-γ



Zone 5 ß-γ



10






Zone 6 ß-γ



Zone 6 ß-γ



11






Zone 7 ß-γ



Zone 7 ß-γ



12






Zone 8 ß-γ



Zone 8 ß-γ



13






Foot ß-γ



Foot ß-γ



14






Zone 3 ß-γ



Zone 3 ß-γ



15






Zone 4 ß-γ



Zone 4 ß-γ



16




17




18






Upper Arm α


Upper Arm α



19






Forearm α



Forearm α



20






Palm α




Palm α



21






Thigh α



Thigh α



22






Calf α




Calf α



23






Head α




Head α



24






Zone 1 α



Zone 1 α



25






Zone 2 α



Zone 2 α



26






Zone 5 α



Zone 5 α



27






Zone 6 α



Zone 6 α



28






Zone 7 α



Zone 7 α



29






Zone 8 α



Zone 8 α



30






Foot α




Foot α



31






Zone 3 α



Zone 3 α



32






Sum Channel ß-γ

Sumzone 1 + 2 ß-γ





33












Sumzone 2 + 3 ß-γ



34












Sumzone 3 + 4 ß-γ



35












Sumzone 5 + 6 ß-γ



36












Sumzone 6 + 7 ß-γ



37












Sumzone 7 + 8 ß-γ



38












Head + Arm ß-γ

Table 2-3 


TEST MODE MENU (continued)


(Units with Fifteen Alpha Channels)


Random Access Number


Channel


Alarm Counter



39











Arm + Forearm ß-γ



40











Thigh + Calf ß-γ



41











Sum 1 + Head ß-γ



42











Sum 5 + Head ß-γ



43











Sum 3 + Head ß-γ



44











Sum 7 + Thigh ß-γ



45











Sum 4 + Calf ß-γ



46











Sum 8 + Calf ß-γ



47











Sum Channel ß-γ



48











Total



e.
Menu Item Descriptions




SYSTEM PARAMETERS (Touch ENTER to access)





IDENTIFICATION AND TYPE





Beta-gamma Body Frisker





(Alpha/Beta/Gamma Body Frisker on units with optional alpha channels)





SOFTWARE VERSION





PCM1C VX.X (X.X represents the version number of the software installed in the unit.)





MODE (1, 2, or 3)





Touch EDIT and 1, 2, or 3 for the desired operating mode; Preset All, Max. Sensitivity, or Min. Count Time.  These are explained in Section 2.C.  Mode 2 is the default.  (Mode used if no selection is made.)





UNIT NUMBER





This parameter will appear in the System Parameters if switch 1 of the ESBC port 2 (P2) DIP switch is closed.  The unit number is the number of the PCM-1C and appears on PCM-1C printouts if the printer option is installed.  If switch 1 is open and the Enhancement Module option is installed, the PCM-1C gets its unit number from the Enhancement Module system address.  Ensure that switch 1 in the ESBC port 2 DIP switch is open if the Enhancement Module is installed.





SIGMA FACTOR (SF)





Sigma factor is the selected multiplier of the standard deviation of the background count rate as explained in Section 2.C.2; 4.00 is the default value.





WEIGHTING FACTOR (W)





(Beta Weighting Factor (Wß) on units with optional alpha channels)





The weighting factor serves to reduce rapid statistical fluctuations in the average background count rate.  The default value is 10.0.





ALPHA WEIGHTING FACTOR (Wα)





(Only on units with optional alpha channels)





Same function as the BETA WEIGHTING FACTOR, but applies only to alpha backgrounds.  The default value is 50.0.





ALARM HOLD TIME (seconds)





When an alarm occurs, the alarm light and sonalert are activated and the appropriate message is displayed for this time.  The default value is 3.0 seconds.





COUNT TIME, TEST (seconds)





This is the count time used for count rate determinations in the test mode.  The default value is 1.0 second.





COUNT TIME (seconds)





This is the count time used in the operate mode for background updating and for activity counting in Modes 1 and 2.  Minimum count time (see next paragraph) is used in Mode 3.  The default value is 20 seconds.





MIN. COUNT TIME (seconds, Mode 1 only)





This time is computed as indicated in this section under "Operate Mode Computations," paragraph "d," and is the count time which would be used if the unit were operating in Mode 3.  It indicates how short the count time could be set if desired, considering the current background, sigma factor, and required sensitivity.





MAX. COUNT TIME (seconds, Mode 3 only)





This time is entered as an upper limit for the computed minimum count time in Mode 3.  It is always numerically equal to the COUNT TIME used in Modes 1 and 2.  If the computed count time equals or exceeds this value, the high background alarm will be actuated.  The default value is 20 seconds.





SELECTABLE DISPLAY UNITS





Units of either counts per minute (CPM) or counts per second (CPS) may be selected by entering the SYSTEM PARAMETERS menu and stepping through until the UNITS line is displayed.  The display will read "UNITS: CPS <EDIT=CPM>."  Pressing the 'EDIT' key will cause the display to read "UNITS: CPM <EDIT=CPS>."   Now units of CPM have been selected for use.  The units desired can be selected by pressing the 'EDIT' key until the proper display appears.  Default is CPS.





Once units are defined, all count rate displays (alarm settings, average background, low count fail, count rate mode) will use those units.  Where applicable, DPS or DPM will be used accordingly.





AUTO BKG CNT AFTER (Forced Background Updating)





The PCM‑1C allows the user to select the maximum number of continuous count cycles between background updates.  (The default value is 10.) Once the selected number of count cycles have occurred, the PCM‑1C displays a message indicating it is doing a forced background update and turns off its ready indicator until the update is completed.  This feature is particularly useful where the PCM‑1C is being used by a line of people and not given time to update background normally, thus causing false alarms if the background suddenly increases.  A background update may (menu select yes or no) also be forced following an alarm to check for increased background and/or contamination (see next item).





BKG CHECK S.F. (Sudden Background Changes/Contamination)





Following each background update cycle, the PCM‑1C checks to determine if the new background count rate varies by more than a programmable number of standard deviations (default = 6.0) from the old background average.  If at least one channel in conjunction with the sum channel exceeds this limit, the PCM‑1C replaces the old background averages with those determined by the current update cycle, thus responding immediately to sudden background changes.  If the channel which exceeded the programmed number of standard deviations was alarmed on the previous cycle and no non‑alarming detectors indicate an overall background change, the PCM‑1C posts a contaminated detector indication and lights the trouble indicator.  It then continues operation with new background count rates but leaves the trouble indicator on until manually cleared.





On units with the optional alpha channels, the beta-gamma channels operate as described above.  However, the alpha channels will post a contaminated detector alarm if the background measured, following an alarm, varies by more than the (selectable) number of standard deviations, without reference to the sum channel.  Also, alpha backgrounds are never replaced.





SUMZONE S.F.





This sigma factor is multiplied by the square root of the average background counts in each sumzone, thus establishing the individual sumzone alarm levels:  RA = SF(RB/T)1/2 for each sumzone.  See Section 2.C.2, Operate Mode Computations.





UPDATE BKG AFTER ALARM: YES <EDIT=NO>





The default condition for this parameter is enabled.  In order to have the unit not perform an automatic background update after an alarm, press the 'EDIT' key.  The display will not read "UPDATE BKG AFTER ALARM: NO <EDIT=YES>."  Pressing 'EDIT' again brings up the original display and enables background update after an alarm.  Press the 'EDIT' key until the display indicates the choice desired (YES [enabled] or NO [not enabled]),  Originally, pressing '+' would enable this option.  This has been changed so that when the user is scrolling through the menu, options requiring an enable/disable choice are not automatically enabled by pressing the scrolling key ('+').





RDA CONFIDENCE FACTOR z





This factor establishes the confidence level of the measurement of the Reliably Detectable Activity, RDA.  the default is z = 1.282 for 90% confidence.  See Section 2.C.3, Statistical Considerations.





MASTER ß-γ RDA SET





The same desired Reliably Detectable Activity can be set into all beta‑gamma channels simultaneously by editing this parameter.  Different RDA's for individual beta‑gamma channels can be set under Channel Parameters menus.  If they are identical in all beta‑gamma channels, the number will be displayed here. If not, then CHANNEL SPECIFIC appears here.





MASTER α RDA SET (on units with optional alpha channels)





The same desired Reliably Detectable Activity can be set into all alpha channels simultaneously by editing this parameter.  Different RDA's for individual alpha channels can be set under Channel Parameters menus.  If they are identical in all alpha channels, the number will be displayed here. If not, then CHANNEL SPECIFIC appears here.





MASTER ß-γ LO FAIL 





The same desired Low Count Fail set point can be entered into all beta‑gamma channels simultaneously by editing this parameter.  If they are identical in all beta‑gamma channels, the number will be displayed here. If not, then CHANNEL SPECIFIC appears here.





MASTER α LO FAIL (on units with optional alpha channels)





The same desired Low Count Fail set point can be entered into all alpha channels simultaneously by editing this parameter.  If they are identical in all alpha channels, the number will be displayed here. If not, then CHANNEL SPECIFIC appears here.





MASTER ß-γ LO SENS 





The same desired Low Sensitivity Factor can be entered into all beta‑gamma channels simultaneously by editing this parameter.  If they are identical in all beta-gamma channels, the number will be displayed here.  If not, then CHANNEL SPECIFIC appears here.





MASTER α LO SENS (on units with optional alpha channels)





The same desired Low Sensitivity Factor can be entered into all alpha channels simultaneously by editing this parameter.  If they are identical in all alpha channels, the number will be displayed here.  If not, then CHANNEL SPECIFIC appears here.





PRINT ALARM MESSAGES:NO <EDIT=YES>





The default condition for printing alarm messages is not enabled.  Press 'EDIT' to enable printing of alarm messages only.  The display will read "PRINT ALARM MESSAGES:  YES <EDIT=NO>."  Pressing 'EDIT' again brings up the original display and disables printing of alarms.  Press the 'EDIT' key until the display indicates the choice desired (YES [enabled] or NO [not enabled]).  The original wording on this option, "PRINT ALARM MESSAGES?", was changed so that a "+" response will not enable the printing of alarms.  This prevents the user from inadvertently enabling the printer option while quickly scrolling through the SYSTEM PARAMETER list. If the printout option is enabled for units without the printer option installed, the unit may lock up.





AUTO RECOUNT ON ALARM: NO <EDIT=YES>





The default condition for this parameter is not enabled.  Press 'EDIT' to enable automatic recounting after an alarm.  The display will read "AUTO RECOUNT ON ALARM: YES <EDIT=NO>."  Press 'EDIT' until the correct display indicates the choice desired (YES [enabled] or NO [not enabled]).





AUTOMATIC RECOUNT AFTER PERSONNEL ALARM





The PCM-1C provides the option of performing an automatic recount after a personnel alarm occurs.  This option is enabled/disabled in this parameter.  The automatic recount feature works follows:





1.
Make sure the automatic recount option is enabled.





2.
Begin personnel measurement as usual by inserting your right (left) arm into the unit, depending on whether you have chosen the right (left) side measurement to be done first.  when the count is complete, step out of the unit.  If an alarm(s) occurs, they will be shown on the display.  After displaying the alarms, the display will read


RE-INSERT RIGHT ARM FOR RE-MEASUREMENT


(RE-INSERT LEFT ARM FOR RE-MEASUREMENT)





3.
If an alarm does not occur, the unit will chime and display


RIGHT SIDE O.K. -- INSERT LEFT ARM


(LEFT SIDE O.K. -- INSERT RIGHT ARM)






If the printer is enabled (see "PRINT ALARM MESSAGES") in the SYSTEM PARAMETER list), the right (left) side information will be printed at this item.  Skip to step 5.





4.
If an alarm occurred and you have been prompted to re-insert the same arm, do so.  The display will read


RECOUNTING RIGHT SIDE


(RECOUNTING LEFT SIDE)






If an alarm occurs after the re-measurement, these will be displayed, and the right (left) side measure and re-measure information will be printed, if the printer is enabled (see "PRINT ALARM MESSAGES" in the SYSTEM PARAMETER list).  The display will now read


-- INSERT LEFT ARM


(-- INSERT RIGHT ARM)





5.
Begin measurement of the left (right) side by inserting you left (right) arm.  When the count is complete, step out of the unit.  If an alarm(s) occurs, they will be shown on the display.  After displaying the alarms, the display will read


RE-INSERT LEFT ARM FOR RE-MEASUREMENT


(RE-INSERT RIGHT ARM FOR RE-MEASUREMENT)





6.
If an alarm occurred and you have been prompted to re-insert the same arm, do so.  The display will read


RECOUNTING LEFT SIDE


(RECOUNTING RIGHT SIDE)






If an alarm occurs after the re-measurement, these will be displayed, and the left (right) side measure and re-measure information will be printed, if the printer is enabled (see "PRINT ALARM MESSAGES" in the SYSTEM PARAMETER list).





7.
If no alarms occurred for this side, but there were alarms for the first side measured, the display will read


CONTAMINATED -- PLEASE STEP OUT






If no alarms occurred for either side of the body, the display will read


COUNT COMPLETE, YOU MAY PASS.






In either case, the count is complete and you may step out of the unit .  All left (right) measurement information is now printed, if the printer is enabled (see "PRINT ALARM MESSAGES" in the SYSTEM PARAMETER list).





MEASURE RIGHT SIDE FIRST <EDIT=NO>





The default condition for this parameter is measure right side first.  Press 'EDIT' to measure left side first.  The display will read "MEASURE LEFT SIDE FIRST <EDIT=NO>."  Pressing the 'EDIT' key again will cause the original display to appear and the right side to be measured first.  Press 'EDIT' until the display matches the desired side to be measured first.





MEASUREMENT OF THE LEFT SIDE FIRST





The PCM-1C provides the option of measuring the left side of the body first during a personnel measurement.  If this option is not selected, the right side is measured first (default).  Use of this feature is as follows:





1.
Be sure the left side measure first option is enabled.





2.
Begin the personnel measurement as usual.  The measurement procedure is the same as outlined in section 3 of the manual, except that the left side is measured first.  Hence, when you approach the unit, the display will read


STEP UP -- INSERT LEFT ARM






The rest of the prompts are similar, with all the left side prompts occurring first, followed by the right side prompts.





ALARM PANEL HOLD





The (optional) Enhancement Module alarm panel displays the locations of alarms of the person being monitored on a lighted panel.   This parameter is the amount of time alarms are held for display by the alarm panel after the user has monitored both right and left sides.  This parameter can be set between 0.25 and 600 seconds.  Default is 0.25.  See the Enhancement Module "ACK" function in the PCM-1C Enhancement Module Technical Manual for more details.





REGULAR TIME FOR SOURCE CHECK <EDIT=NO>





The Source Check feature provides for the use of either the count time parameter (and counts-to-alarm for each channel as determined by the PCM-1C using the count time) or the Test Count Time (and counts-to-alarm for each channel as determined using the Test Count Time).  The default setting for this parameter is Count Time (Regular Time).  Pressing the 'EDIT' key causes the Test Count Time to be used and "TEST TIME FOR SOURCE CHECK <EDIT=NO>" to be displayed.  Pressing 'EDIT' again causes the original display and Count Time (Regular Time) to be used.  Press the 'EDIt' key until the display indicates the desired choice of count time.




CHANNEL PARAMETERS (Touch ENTER to access)





ZONE ( ) CH. PARAMETERS:





Touch ENTER to access the parameters for each zone.





AVERAGE BACKGROUND (RB)





The current weighted average of the background count rate is displayed in cps or cpm as selected.  The display format is three significant digits + 2 digit exponent.  For example, 30 counts per second is displayed as:  + 3.00 E + 01 CPS.





SHIELD FACTOR





Each channel incorporates a self‑shielding factor which is intended to compensate for the observed decrease in background due to the user's body shielding the detectors from external sources while using the PCM‑1C.  It is manually or automatically programmable for each channel to be a value between 0.25 and 2.0. 





On units with optional alpha channels, the shield factor is always set to 1.0 on the alpha channels.





LOW FAIL LIMIT (Low Count Fail)





See Section 3B; Fail and Trouble Indications.





RDA (RELIABLY DETECTABLE ACTIVITY) SETTING





The desired RDA in dps or dpm is entered/displayed.  In Mode 1 (preset all) and Mode 3 (minimum count time) the RDA setting is the value entered for each channel via the keypad.  The default value is 83.3 dps or 5000 dpm for beta-gamma channels, 16.0 dps for alpha channels.  The RDA Setting does not appear when in Mode 2 (maximum sensitivity), where RDA Upper Limit (see next item) is used instead.  See Operate Mode Computations.





RDA UPPER LIMIT





The RDA Upper Limit (used only in Mode 2) is numerically equal to the RDA Setting (used only in Modes 1 and 3).  In Mode 2, the minimum RDA obtainable for each channel is calculated (see RDA Level Is).  If this calculated RDA equals or exceeds the RDA Upper Limit, the channel high background alarm is actuated.  See Operate Mode Computations.





RDA LOWER LIMIT





The RDA Lower Limit (displayed only in Mode 1) is numerically equal to the RDA Level Is used in Mode 2.  In Mode 1 the number indicates how the low the RDA Setting could be set if desired, while in Mode 2 the number indicates the actual RDA calculated and used for each channel.  See Operate Mode Computations.





RDA LEVEL IS





See previous item and Operate Mode Computations.





ALARM SETPOINT = 





In Mode 1 the Alarm Setpoint (RA), is calculated from the RDA Setting using the average background (RB), count time (T), RDA Confidence Factor (z), and the detector 4π efficiency (Eff.).





In Mode 2 the Alarm Setpoint (RA), is calculated from RB, T, and the Sigma Factor (SF).  The RDA level is then calculated from this RA using RB, T, z, and Eff.





In Mode 3, the Alarm Setpoint (RA), is calculated from the RDA Setting using RB, z, Eff., and the largest of the minimum count times (Tmin), calculated for each channel.  See Operate Mode Computations.





LOW SENSITIVITY FACTOR





Each channel's background count rate is compared to the mean of all the unfailed channels.  Any channel whose background is at least twice the mean is disregarded in the calculations of the mean.  The low sensitivity factor for each channel is multiplied by the mean and also divided into the mean.  Each channel background average is then compared to these two figures, resulting in a low sensitivity alarm if the channel background is not within the bounds set by the two.  This allows a warning if a channel's background count rate strays too far from all the others.  The default = 0.50.





On units with optional alpha channels, this alarm only applies to the beta-gamma channels.





DETECTOR EFFICIENCY





This figure is calculated and entered semi-automatically for each channel in the count rate mode and/or entered manually at this point in the channel parameters.  It is used as a 4π value in the RDA calculation for each channel.





MEAN COUNTS





This figure is the mean number of counts per count cycle registered in this channel during the most recent statistical variance test.  (See next item and System Diagnostics).





VARIANCE/MEAN





This quotient is the most recently obtained value for this channel of the statistical variance divided by the mean of the data from which the variance was calculated (previous item).  If the channel counts are truly Poisson distributed, as they should be, then the variance is approximately equal to the mean, yielding a quotient of approximately 1.0.





SUM CHANNEL (Touch ENTER to access)





The PCM‑1C has a sum channel created by summing the counts from all beta-gamma channels.  It has a selectable sigma factor (default = 4.0) and will alarm on distributed contamination which may not alarm an individual channel but can be detected on the sum channel due to its improved statistics.  Its alarm level is equal to:
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 (See Section 2.C.2, Operate Mode Computations.)




COUNT RATE MODE (Touch ENTER to access)





Follow the prompts.  Touch ENTER again to calculate new efficiencies.  Key in the dps or dpm strength of your source, depending on the units displayed; then ENTER, or "+" if source strength is already correct.  Place the source the prescribed distance from the indicated detector according to your procedures.  Touch ENTER to start the source count.  The count time used is equal to count time, test.  The count rate and efficiency are displayed at the end of the count.





For count rate display only, without efficiency calculations, touch any other key.  Then:





ZONE ( ) + X.XXE + XX CPS (or CPM) is displayed for each zone or channel.  A new count rate is determined and displayed at the end of each test mode count time.  This feature is useful in obtaining count rate measurements for plateau data, etc.




DISPLAY TROUBLE LIST (available if trouble or empty gas bottle is indicated)





ZONE ( ) (Failure Indication)





See Section 3.B for explanation of fail and trouble indications.




SYSTEM DIAGNOSTICS (Touch ENTER to access)





DISPLAY TEST (Touch ENTER to access)





The display will run through its entire character set to reveal any defects.  Exit by touching any key.





KEYBOARD TEST/ALARM ACK TEST (Touch ENTER to access)





This test allows each keypad station to be checked individually.  Touching "+" exits to the ALARM ACK switch test.  If it is not actuated or is faulty, the display will indicate "FAILED." If it actuates properly, the display indicates "GOOD" and the routine is exited.





LIGHT TEST/CHIME TEST (Touch ENTER to access)





This test activates all front panel lights (except the gas bottle lights), the two flashing LEDs, the alarm sonalert, and the chime.  Touch any key to exit.





READ/WRITE MEMORY TEST (Touch ENTER to access)





This test consists of a read/complement/write/read/compare/restore routine on system RAM and NVRAM.  Faulty operation results in the display of the error found.  If all is okay, RAM OK is displayed for two seconds.





PROGRAM MEMORY TEST (Touch ENTER to access)





This test performs a checksum calculation on each 1K block of ROM and compares them to values which have been calculated and stored in ROM at the time of program compilation.  Any discrepancies found will be displayed.  If all okay, PROG MEM OK is displayed for two seconds.





FALSE ALARM TEST





This test simulates a selectable number of user count cycles and records any alarms which occur.  All parameters are the same as in normal operation except for the shield factors, which are set = 1.0 for the test, since the unit is presumably unoccupied.





Follow the display prompts to initiate the test.  The alarm and usage counters should normally be cleared so that only false alarms, if any, will be registered during the test.





STATISTICAL VARIANCE TEST





A selectable number of test count cycles are performed for this test.  For each channel the computer keeps track of the sum of the individual counts and the sum of the squares of the counts.  At the end of N count cycles the computer calculates the mean, the variance (the square of the measured standard deviation), and the variance divided by the mean.  If this quotient consistently falls outside of a range of approximately 0.67 to 1.50, the channel is probably noisy, unless most or all channels act similarly, which probably indicates varying radiation.  The mean and the variance divided by the mean are automatically stored in each channel's parameter files.





The statistical variance test of alpha channels may report the answer as zero.  This will happen if the detector fails to register a single alpha count during the test.  This is possible if the alpha background is very low and/or the count time is short.




USAGE (Touch ENTER to access)





This item displays the number of personnel count cycles executed and the elapsed time since last reset.  Touch any key and the display prompts the operator with CLEAR USAGE COUNTER?  Touch any key except RUBOUT, and NO appears for two seconds, resulting in no change.  If RUBOUT is touched, YES appears, resetting the counter and elapsed time clock.




ALARM COUNTER (Touch ENTER to access)





Each channel has an alarm counter which keeps track of the number of alarms which have occurred on that channel.  A totalizing alarm counter is also available indicating the total number of alarms which have occurred.  The alarm counter is similar to the usage counter and is useful for determining on what parts of the body contamination may be a particular problem and what percentage of users are contaminated.  It has its own elapsed time clock.  RUBOUT clears all the alarm counters and resets the elapsed time clock in response to CLEAR ALARM COUNTERS?




CALCULATE SHIELD FACTORS




The PCM-1C can use this procedure to calculate and enter shield factors in all the channel parameter files.  Touch ENTER to initiate the procedure, then follow the display prompts.  A one to five minute unoccupied count followed by a one to five minute occupied count generates the required numbers.




SET CLOCK




The real time clock, which is displayed between background counts and on all printed outputs (on the optional printer), is settable with this procedure.  Touch ENTER and follow the prompts to set time, day, month, and year.  The battery on the MEM-II board keeps the clock running even while AC power is off.




RESET (Touch ENTER to access)





This function resets the system and channel parameters, stored in NVRAM, to the default values.  All channel background averages are erased from memory and set = 0.  When the message ENTER [5] to CLEAR MEMORY appears, touching 5 accomplishes the reset.  Touching any other key exits the routine without resetting.  Press the ALARM ACK switch to exit the routine and return to operation.




SOURCE CHECK (Touch ENTER to access)





A source check feature has been added to the PCM‑1C to allow the user to test the PCM‑1C's detectors without using the standard personnel measurement routine.  In order for this feature to work properly, the PCM‑1C MUST perform a background count at least 1 time. Use of this feature is as follows:





1.
Enter the test menu. Scroll through the menu until you reach the item called


SOURCE CHECK





2.
Press <ENTER>.  The display now looks like this:


PRESS <ENTER> TO COUNT, <EDIT> TO EXIT





3.
To exit at this point, press the EDIT key. This puts you back into the test menu.





4.
To perform a source check, position a source(s) near the detector(s) you wish to check. When you are ready, press ENTER. The unit chirps and displays


COUNTING...PLEASE WAIT





5.
A count of (COUNT TIME, TEST) seconds is now performed. 





6.
If no activity was detected during the count, the unit chirps and displays


NO ACTIVITY DETECTED






If the printer is enabled (see "PRINT ALARM MESSAGES?" in the SYSTEM PARAMETER list), this message, along with the time, date, and SOURCE CHECK indicator will be printed.





7.
If activity is detected, the alarm will sound, and the detectors that alarmed will be displayed. If the printer is 
enabled (see "PRINT ALARM MESSAGES ?" in the SYSTEM PARAMETER list), this information will be printed along with the time, date, and SOURCE CHECK indicator.





8.
The process is now complete, and the unit will display:


CHECK ANOTHER? <ENTER> = YES, <‑> = NO





9.
If you wish to perform another test, press ENTER and repeat the procedure in steps 3 through 8. If you wish to exit the procedure, press (‑). This returns you to the test menu.







NOTE






Since the count time used in this feature is COUNT TIME,TEST be sure that COUNT TIME,TEST (in the SYSTEM PARAMETER list) is set to the proper value (the count time you wish to use for this test).




SET PASSWORDS (Touch ENTER to access)





Passwords for Trouble List Access, Source Check Access and Test Mode Menu.





The PCM‑1C now provides the option of setting passwords for access to the test mode menu, trouble list and source check routine.  These passwords are set in the test mode; hence, the person setting these passwords must have access to the entire test menu.





1.
Enter the test menu and scroll through until you see the selection


SET PASSWORDS





2.
Press ENTER.  The display now reads SET TEST MENU PASSWORD? <ENTER=YES>.





3.
If you wish to set a password for access to the test mode menu, press ENTER.  (If you don't want to set the test mode menu password, but want to set the trouble list password hit (+) and go to step 4. If you wish to exit the set password routine, hit (+) three times.)






If ENTER is pressed, the display now reads


ENTER 2 DIGIT PASSWORD AND <ENTER>:






Now enter a 2 digit password. If you enter a password that is already in use or don't enter digits, the display will read


BAD PASSWORD! TRY AGAIN? <ENTER=YES>






If you wish to make another attempt, hit ENTER and repeat step 3. Once you have entered a valid password, the display will read


PASSWORD ACCEPTED






There will be a short delay, then the display will read


SET TROUBLE LIST PASSWORD? <ENTER=YES>





NOTE:
The unit number will become the Test Mode Menu password only if a reset is performed (see "RESET" function in Test Mode Menu).





4.
If you wish to set a password for access to the trouble list, press ENTER.  (If you don't want to set the trouble list menu password, but want to set the source check password, hit (+) and go to step 5. If you wish to exit the set password routine, hit (+) twice.)






If ENTER is pressed, the display now reads


ENTER 2 DIGIT PASSWORD AND <ENTER>:






Now enter a 2 digit password. If you enter a password that is already in use or don't enter digits, the display will read


BAD PASSWORD! TRY AGAIN? <ENTER=YES>






If you wish to make another attempt, hit ENTER and repeat step 4. Once you have entered a valid password, the display will read


PASSWORD ACCEPTED






There will be a short delay, then the display will read


SET SOURCE CHECK PASSWORD? <ENTER=YES>





5.
If you wish to set a password for source checking, follow step 4.  Once you have successfully entered a password, the display will read


PASSWORD ACCEPTED






There will be a short delay, then you will be back into the test menu.


NOTE






Passwords must be unique.  The trouble list and source check passwords cannot be the unit number, nor can they be identical to each other nor to the test mode menu password.




ENTER OPERATE MODE? <ENTER = YES>




This item appears only if the test mode was accessed with the password, and the key remains in the operate position.  Touch ENTER to return to operate.


PRIVATE 
2.
OPERATE Mode Computationstc  \l 3 "2.
OPERATE Mode Computations"


The following computations assume that the radiation detected by the PCM-1C is Gaussian (normally) distributed.



a.
Background Updating




During each count time interval T, a background count N is accumulated for each channel and converted to count rate N/T.  The average background count rate RB for each channel is computed as a weighted average by the expression
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where W is the weighting factor.  This method of maintaining a background count rate for automatic background subtraction improves its statistical accuracy, although at the expense of greater time to respond to real changes in ambient background.




Each time the background is updated, a new minimum count time is calculated for each channel according to the expression
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where RB is the background count rate of the channel, RDA is the RDA Setting (dps) and SF is an arbitrary multiplier of the background standard deviation z is the RDA confidence factor, and Eff. is the 4π detector efficiency.  The largest of the individual Tmin determinations (in seconds) is used as the counting time in Mode 3, and it is available for display in Mode 1 as an indication of just how short the counting time could be if desired, considering the current background and required sensitivity.



b.
Preset All, Mode 1




In this mode the alarm set point, RA, for each channel, is calculated from its RDA Setting, and the counting time T and sigma factor SF for all channels are entered via the keyboard.  A personnel alarm occurs if the count N in the counting time T is such that
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The high background alarm occurs if
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The computed alarm setpoint (cps) is



[image: image6.wmf]T

R

 

+

 

Eff.)

* 

 

(RDA

z 

 

-

 

Eff.)

* 

 

(RDA

 

=

 

R

B

A


6


c.
Maximum Sensitivity, Mode 2




In this mode the RDA upper limit, counting time T, and SF are entered via the keyboard.  Each time the background is updated a new alarm setting RA is computed for each channel:
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A personnel alarm occurs if
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The high background alarm occurs if
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The RDA level is
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d.
Minimum Count Time, Mode 3




In this mode, RDA, SF, and maximum count time Tmax are entered.  Each time background is updated a new count time is computed for each channel from
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The largest value computed from all the channels is used as the count time, Tmin.




The computed alarm setpoint is
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Personnel alarm occurs if
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The high background alarm occurs if
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a.
General




Ideally, one wants a contamination monitor that is as sensitive as possible but never gives a false alarm.  However, statistical considerations dictate that a compromise must be reached between sensitivity and false alarm rate.




The most common mode of operation for the PCM‑1C is minimum count time (Mode 3).  In this mode, the count time is computed from the background count rate (measured), the RDA (entered via the keypad), the RDA confidence factor z, and the sigma factor (both entered via the keypad).  A counting time of ten to twenty seconds is necessary to measure contamination down to 5000 dpm.  If the sigma factor is set at 4.0, the false alarm rate is approximately one out of 31,600 measurements for each detector or one out of 1052 measurements with all 15 detector channels plus 15 sumzone channels.  Since a person monitors both sides (two consecutive counts) the false alarm rate is approximately one out of 526 persons monitored.  A lower sigma factor will give better sensitivity but a higher false alarm rate.




Since a person can remonitor when he gets an alarm, a false alarm rate of one out of 526 persons (or 0.0019) seems to be a reasonable compromise.  Thus as a starting point, Eberline recommends that the sigma factor be set at 4.0.  This can be varied up or down to satisfy the requirements at each monitoring station.  As the sigma factor is decreased, the count time decreases, but the false alarm rate increases.




The following is a more complete discussion of statistical considerations.



b.
Moderate to High Counts (RBT > 200)




The alarm setting RA defines the count rate in cps above background at which a source of activity will trigger an alarm in 50 percent of the count cycles.  Greater activity than RA will cause alarms more than 50 percent of the time, and lesser activity will cause alarms less than 50 percent of the time.  At a given alarm setting, there is a finite probability of triggering an alarm solely on background counts, that is, a false alarm.  The average background count rate has been defined previously as:
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Eq. (2-1)




The standard deviation of RB is:
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where RB = background count rate,





   T   = count time,





   W  = weighting factor.




Notice that increasing the weighting factor or the count time has the effect of decreasing the standard deviation of the average background.




The theoretical standard deviation of each individual background count rate determination Rb in T seconds is:
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The standard deviation of each source activity count rate, Rs, including background Rb is:
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Eq.(2-4)

 


We can predict a confidence level of alarming on a source activity count rate Rs with an alarm set point RA, given T, Rb, RB and W. Rb is taken to be equal to RB, since RB is our best estimate of Rb.  We assume Rs >RA, the probability of detection is >50%.
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Eq.(2-5)
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Eq. (2-6)




where z is the "standard deviate" in the expression for the area under the normal curve, F(z):
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Eq.(2-7)




The following table is an example of how the sigma factor (SF) effects false alarm rate in Mode 2 and Mode 3, where SF, RA and T are interdependent in that they satisfy Eq. (2‑10).




In Mode 1 operation, with RA, RB, and T known, Eq. (2‑10) may be solved for SF.  This SF, which is not necessarily the same as the system parameter SF used in Modes 2 and 3, does yield a false alarm rate as indicated by the following table.


Approximate False Alarm Rate




2 Counts with
2 Counts with

SF
 Single Detector
15 Detectors
15 Detectors
31 Channels
 31 Channels
4.29
1 in 100,000
1 in 6,600
1 in 3,300
 1 in 3200
1 in 1600

3.98
1 in 30,000
1 in 2,000
1 in 1000
 1 in 970
1 in 485

3.54
1 in 5,000
1 in 333
1 in 167
 1 in 160
1 in 80

3.09
1 in 1,000
1 in 66
1 in 33
 1 in 32
1 in 16




Eq. (2‑5) solves for the desired alarm set point when all the other parameters are known, and Eq. (2‑6) solves for z, and indirectly, for confidence level, given RA and the other factors. Notice that Eq. (2‑5) gives an RA somewhat lower than Ra unless z = 0, which yields RA = Ra, the setting which will produce 50 percent alarms. It follows that a lower RA will produce a greater percentage, or confidence level, of alarms. Of course, the lower RA is, the greater the probability of a false alarm, that is, an alarm on a lower or zero net activity.




A few related values of confidence level, F(z), and z are given as follows:




For 99.9 percent confidence level, F(z) = .999, z = 3.090.




For 99.0 percent confidence level, F(z) = .990, z = 2.326.




For 95.0 percent confidence level, F(z) = .950, z = 1.645.




For 90.0 percent confidence level, F(z) = .900, z = 1.282.




For 75.0 percent confidence level, F(z) = .750, z = 0.674.




For 50.0 percent confidence level, F(z) = .500, z = 0.




False alarm percentages for a given set of conditions may be predicted with equations very similar to Eq. (2‑5) and (2‑6) . In the following we assume that Rs<RA, the probability of detection is less than 50%:
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Eq.(2-8)
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Eq.(2-9)




Eq. (2‑8) solves for RA, the alarm set point which will produce 100[1‑F(z)] percent alarms on Rs, given z, T, W and RB = Rb. Eq. (2‑9) solves for z, and indirectly, 100[1‑F(z)] percent alarms when RA and the other factors are known. For false alarms on background only, set Rs = 0. Notice that if W > 10, the RB term is less than 5 percent of the Rb term, and
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can be neglected for practical purposes. Then, setting Rs = 0, and Rb = RB, Eq. (2‑9) reduces to Eq. (2‑10) with z = SF.




Bear in mind that in Mode 2, maximum sensitivity, the instrument routinely sets its own RA for each channel or zone according to
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Eq.(2-10)




When operating in Mode 2, this value of, or expression for, RA should be used in Eq. (2‑6) and (2‑9) when determining confidence level and false alarm probabilities, respectively. Substituting Eq. (2‑10) in Eq. (2‑6) yields
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Eq.(2-11)




and substituting in Eq. (2‑9) yields
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Eq.(2-12)




An inspection of Eq. (2‑11) indicates that as RA increases, due to a larger SF, larger RB, or smaller T, z decreases, resulting in a smaller confidence level, or fewer alarms for a given Rs. Eq. (2‑12) indicates a larger z, therefore larger F(z), predicting fewer false alarms. This also follows intuitively for a larger RA. A larger W increases confidence level and reduces false alarms.




The preceding discussion dealt with alarm probabilities for a single count on one channel.  A conservative estimate of total instrument false alarms may be made by multiplying the false alarm probability of a typical channel by the number of operating channels or detectors in the instrument, and then by the number of counting cycles desired.




More precisely, the probability of one or more false alarms out of n channels counting one count cycle is:






P(a) = 1 ‑ (1 ‑ p)n



where p = probability of 1 channel false alarming.  The probability of one or more false alarms in c count cycles, with n channels counting is:






P(a) = 1 ‑ (1 ‑ p) nc



The statistical advantage gained by using a weighted average of background for background subtraction is to some extent offset by the increased time required for the background average to "catch up" with changes in ambient background.  The response of RB to a step change in background may be approximated by



[image: image28.wmf]÷

ø

ö

ç

è

æ

e

 

-

 

1

R

 

+

 

R

 

=

 

R

0.5

 

+

 

W

N

-

B(old)

B(new)


28



where
R = the relative step change,






N = number of count cycles after the change,






W = the weighting factor.




This expression may be simplified to indicate the number of count cycles required to assimilate 90 percent of the change:
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Eq(2-19)




W should be chosen to strike a reasonable compromise between smoothness and response time of RB.  A W of 10 or 20 provides good results in most cases.




Background changes which exceed a programmable number of standard deviations from the old average can cause the averages to be replaced immediately.  See System Parameters (sudden background changes/contamination).



c.
Low Count Conditions (RBT < 200)




The foregoing equations are based on a Gaussian statistical distribution, and they underestimate the false alarm probabilities significantly for low background count rates and count times (NB = RBT ( 200).  A Poisson statistical model is more accurate than the Gaussian for the low count conditions.  Figure 2‑1 (at the end of Section 2) is a plot of false alarm probability based on the Poisson statistical model vs.  sigma factor for various total background counts from 1 to 200.  It is assumed that W is large enough (>10) to minimize the statistical fluctuation of the mean background count rate in comparison to that of one count cycle determination.  Notice that for a 1 percent false alarm rate, the required sigma factor varies from 2.4 at 200 counts to 3.4 at 1 count.  The curves are plotted as continuous functions for ease of representation even though they are discontinuous due to the fact that alarms are triggered on an integral number of counts, and the Poisson distribution is not continuous like the Gaussian.  Figure 2-1 can be used to select a sigma factor which corresponds to a false alarm probability desired.  However, more satisfying results are obtained by using the PCM-1C program as described below.


PRIVATE 
4.
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The PCM-1C computations for such parameters as alarm set points, RDA, and minimum count time for both alpha and beta-gamma channels are done using an approximation to the Poisson probability distribution, a more accurate model for nuclear radiation, particularly at low count rates.  The approximation uses the following parameters:




False Alarm Rate - determined by the sigma factor for beta-gamma channels, as discussed in Section 2.C.3.b.




Confidence Level - determined by the z-factor beta-gamma channels as discussed in Section 2.C.3.b.




RDA - Reliably Detectable Activity as entered in the channel parameters.




Eff. - 4π detector efficiency.




RB - Background count rate of each channel.



The computations described below for alarm set points, RDA, and minimum count time can take considerable time when done by hand, particularly for high count rates.  When checking the operation of a PCM-1C with alpha channels, and RBT > 200, the Gaussian equations in Section 2.C.2. are much easier to use, and give answers which are in close agreement with the Poisson model.



a.
Background Updating




During each count time interval T, a background count N is accumulated for each channel and converted to count rate N/T.  The average background count rate RB for each channel is computed as a weighted average by the expression:
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where W is the weighting factor.  Typically, a beta-gamma channel uses 10 for its weighting factor.  However, statistical considerations dictate that the alpha channels use a different weighting factor.  This is due to the lower background seen on the alpha channels.  The background average calculations become:
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where Wα = Alpha channel weighting factor, and
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where Wß = Beta channel weighting factor.




The Alpha Weighting Factor (Wα) should be selected based on the statistics of the Poisson probability distribution, due to the low count rates seen in the Alpha Channels.  The following is a technique for selecting Wα, based on a particular background.




Background seen by the alpha channels can be determined by setting MODE = 2, WGT FACTOR - a = .25, and COUNT TIME = 600 in the SYSTEM PARAMETERS menu, and allowing the PCM-1C to update background for two 10-minute cycles.  The value stored in the appropriate channel parameter files, after these measurements, is close to the true background.  This value will be referred to as RB(Actual).




Poisson statistics predict that an alpha channel has a 5% probability of measuring no background activity (zero counts) during K consecutive count cycles, where:
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where
T is the time used for one count cycle.




If no counts are logged during the first background update, then N = 0, and therefore
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If N = 0 during the second count cycle, then
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If K (calculated above) count cycles occur without logging a single count, as will occur 5% of the time,
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Now, determine how far below the actual value of background (RB(old)) you can allow your background average to decay.  For example, if we allow a 10% decrease in RB(old), then
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Then, by rearranging:
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The criterion that the calculated background average be kept within 10% of the mean for a great percentage of the time is a good rule of thumb.  However, the following should be kept in mind:





i.
The PCM-1C program will not allow a weighting factor of greater than 600.





ii.
The PCM-1C will be slow to respond to real changes in mean background count rate if a large weighting factor is used.





iii.
In Mode 1, if RDA is sufficiently large compared to background, the measurement can be quite insensitive to fluctuations in the computed background average that correspond to a small weighting factor.




See Section 2.C.5.a for an example of this calculation.



b. 
Preset All, Mode 1




In this mode the alarm set point, RA, for each channel is  calculated from the RDA setting, the count time T, and the confidence level determined by the z-factor (see Section 2.C.3.b.).  All these factors are entered via the keyboard.  In Mode 1, the alarm set point is determined such that RDA and its associated confidence level are held constant;  the false alarm probability varies with changes in the computed average background count rate.  A personnel alarm occurs if the count N in the counting time T is such that


N (  RBT + RAT




RA is determined using a Poisson calculation as follows:
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or, alternatively,
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P(x) = 1 - {p(0) + p(1) + p(2) + ... + p(x-1)},




where:
p(x) is the probability that x counts will occur,






P(x) is the probability that x or more counts will occur (note: P(0) = 1),






x! = x * (x-1) * (x-2) * .... * 3 * 2 * 1 (note:  0! = 1),




and
x is the number of counts including background on which a channel should alarm, and is determined when:  P(x) ( confidence level, and P(x+1) < confidence level.




To solve for x, first solve for p(0), using Λ1.  Then solve for P(1), using p(0).  Next, solve for p(1), and then P(2).  Check if:






P(x)   = P(1) ( confidence level 




and
P(x+1) = P(2) <  confidence level.




If the above conditions are met, x is the number of counts to alarm.  If the condition is not met, increment x by one and repeat the above process until P(x) and P(x+1) meet the above criteria.




Then:
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which can be solved to get RA:
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A high background alarm occurs if RA calculated for Mode 2 is greater than RA calculated for Mode 1.  When this occurs, the false alarm probability exceeds that which is determined by the operator-selected sigma factor (SF).




See Section 2.C.5.b for an example of this calculation.



c.  Maximum Sensitivity, Mode 2




In this mode, the alarm setpoint is calculated from the counting time T, the probability of false alarm (determined by SF - see Section 2.C.3.b.), and the average background.  The alarm set point calculated in Mode 2 maintains a fixed false alarm probability and adjusts RDA as background varies.  All factors are entered via the keyboard, except, of course, the background.  Each time the background is updated a new alarm setting RA is computed for each channel, a personnel alarm occurs if






N ( RBT + RAT,




where N is the number of counts recorded in the counting time T.




RA is determined as follows:






λ2 = RBT,
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or, alternatively,
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P(x) = 1 - {p(0) + p(1) + p(2) + ... + p(x-1)},




where:
p(x) is the probability that x counts will occur,






P(x) is the probability that x or more counts will occur (note: P(0) = 1),






x! = x * (x-1) * (x-2) * .... * 3 * 2 * 1 (note:  0! = 1),






x is the number of counts, including background, on which a channel should alarm, and is determined when: P(x-1) ( selected probability of false alarm as determined by SF, and P(x) < selected probability of false alarm.




To solve for x, first solve for p(0), using λ2.  Then solve for P(1), using p(0).  Next, solve for p(1), and then P(2).  Check if:






P(x-1) = P(1) ( probability of false alarm 




and  
P(x)   = P(2) <  probability of false alarm.




If the above conditions are met, x is the number of counts to alarm.  If the condition is not met, increment x by 1 and repeat the above process until P(x-1) and P(x) meet the above criteria.




Then:
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which can be solved for RA:
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A high background alarm occurs if RA calculated for Mode 2 is greater than RA calculated for Mode 1.  When this occurs, the calculated RDA exceeds the operator-selected maximum RDA.  Stated in other terms, the confidence level for maximum RDA is, in this case, less than the selected confidence level.




See Section 2.C.5.b for an example of this calculation.



d.  Minimum Count Time, Mode 3




In this mode, RDA, the probability of false alarm (as determined by SF - see Section 2.C.3.b.), the confidence level (as determined by z - see Section 2.C.3.b), and maximum count time Tmax are entered via the keyboard.  Each time background is updated, a new count time is calculated for each channel.  This time is calculated for each channel using both Mode 1 and Mode 2 alarm set point calculations, with the following algorithm  (note that the Poisson approximation used in the PCM-1C calculates a number slightly larger than the following algorithm):




Starting with a small T (example: if Eff. = 8%, RDA = 16 dps, SF = 4, z factor = 1.28, background = .05 cps, then tentatively, use T = 4 seconds):




1.
Calculate:
λ2 = RB * T.




2.
Solve for x, as in the Mode 2 calculations, using the probability of false alarm.  This value of x is referred to as x(Mode 2).




3.
Calculate:
λ1 = {(RDA * Eff.) + RB}T.  Using x(Mode 2) from the previous step, solve for P(x(Mode 2)).




4.
Check if P(x(Mode 2)) is greater than the confidence level.




Repeat steps 1-4, increasing T and, therefore, λ1 and λ2, until P(x(Mode 2)) > confidence level. When this is satisfied, the last T is the minimum time for that channel.




The largest T from all channels is the count time, Tmin, used in the PCM-1C.  Using this Tmin, the alarm set point for each channel can be computed using the Mode 1 calculation.  A high background alarm occurs if T for any channel is greater than Tmax, as entered in the SYSTEM PARAMETERS menu.




In Mode 3, by adjusting time, T, for changes in background count rate, RDA, confidence level, and false alarm probability are kept constant.  A high background alarm will be posted if the computed time exceeds the selected maximum count time.




See Section 2.C.5.c for an example of this calculation.


PRIVATE 
5.
Poisson examples for PCM-1C OPERATE Modetc  \l 3 "5.
Poisson examples for PCM-1C OPERATE Mode"


a.  Background Updating




The following is an example of how to calculate the Alpha Weighting Factor (Wα), given the following parameters:


RB(actual) = .05 cps,


T  =  20 seconds.




Suppose that a 90% decay of the background average is tolerable, after logging K consecutive zeroes.




Then:
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K = 3.




This means that 5% of the time, the PCM-1C will measure zero counts, 3 times in a row.




Therefore,
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Wα = 28.



b.  Alarm Set Point Calculations




Suppose a particular Alpha channel has the following parameters:






RB

= .05 cps,






RDA
= 16 dps,






Eff.
= 10 %,




and that the PCM-1C has the following SYSTEM PARAMETERS:






Mode
= 1,






T

= 7 seconds,






z

= 1.28 (confidence level = .90, see Section 2.C.3.b),






SF 
= 3.98 (probability of false alarm = 1 in 30000 =.00003333, see Section 2.C.3.b).




MODE 1 ALARM SET POINT CALCULATION
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= {16 * .10) + .05}7.







λ1 = 11.55.






For x    = 0:



[image: image56.wmf],

0!

e

 

 

=

 

p(0)

1

-

0

1

l

l


56


[image: image57.wmf],

0!

e

 

)

(11.55

 

=

 

p(0)

-11.55

0


57





p(0) = 0.00000963604,






P(1) = 1 - (p(0)),






P(1) = 0.999990364.




For x    = 1:    
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p(1) = 0.00011129263,






P(2) = 1 - (p(0) + p(1)),






p(2) = 0.999879068.




Now check if 






P(1) = 0.999990364 ( confidence level  = .90,




and
P(2) = 0.999879068 < confidence level   = .90.




Since the criteria is not met, increase x and repeat.




The following table shows the succeeding values of x, P(x),p(x):





x_________P(x)__________________________p(x)_____________





0        1.00000000000000000 
0.00000963604310396





1        0.99999036395689600 
0.00011129629785078





2        0.99987906765904520 
0.00064273612008827





3        0.99923633153895700 
0.00247453406233984





4        0.99676179747661710 
0.00714521710500628





5        0.98961658037161080 
0.01650545151256450





6        0.97311112885904630 
0.03177299416168666





7        0.94133813469735960 
0.05242544036678300





8        0.88891269433057660 
0.07568922952954296





9        0.81322346480103370 
0.09713451122958014






The criteria is met for x = 7 because






P(7) = 0.9413381 ( confidence level  = .90,




and
P(8) = 0.8889127 < confidence level   = .90.




where x = counts to alarm including background.




Now, solving for RA,
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= (7/7) - .05,






RA = .95  cps.




MODE 2 ALARM SET POINT CALCULATION






λ2  = RB * T







= 0.05 * 7.






λ2  = 0.35.






x   =   0:
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p(0) = 0.70468808971871340,






P(1) = 1 - (p(0)),






P(1) = 0.29531191028128660.






x    = 1:
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p(1) = 0.24664083140154970,






P(2) = 1 - (p(0) + p(1)),






P(2) = 0.04867107887973687.




Now check if 






P(1) = 0.29531191028128660 ( probability of false alarm = .00003333,




and
P(2) = 0.04867107888 <  probability of false alarm = .00003333.




Since the criteria is not met, increase x and repeat.




The following table shows the succeeding values of x, P(x), p(x):





x_________P(x)__________________________p(x)______________





0        1.00000000000000000 
0.70468808971871340





1        0.29531191028128660 
0.24664083140154970





2        0.04867107887973687 
0.04316214549527119





3        0.00550893338446568 
0.00503558364111497





4        0.00047334974335071 
0.00044061356859756





5        0.00003273617475315 
0.00003084294980183




The criteria is met for x = 5 because






P(4) = 0.00047334974335071 ( probability of false alarm = .00003333,




and  
P(5) = 0.00003273617475315 < probability of false alarm = .00003333,




where x = counts to alarm including background.




Now, solving for RA,
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= (5/7) - .05.






RA = .664  cps.




Since RA(Mode 1) > RA(Mode 2) there is no high background condition.




A high background condition exists in either Modes 1 or 2  if the Mode 2 alarm set point is greater than the Mode 1 alarm set point.



c.  Minimum Time Calculations  




Suppose a particular Alpha channel has the following parameters:






RB  
= .05 cps,






RDA 
= 16 dps,






Eff.
= 10%,




and that the PCM-1C has the following SYSTEM PARAMETERS:






Mode
= 3,






z 

= 1.28 (confidence level = .90, see Section 2.C.3.b),






SF

= 3.98 (probability of false alarm = 1 in 30000 = .00003333, see Section 2.C.3.b).




The MINIMUM COUNT TIME, Tmin is calculated as follows:




Start with T = 4 seconds, and calculate λ2, x, p(x), and P(x) until the Mode 2 criteria is met.




T = 4 seconds:






λ2
= RB * T,







= 0.05 * 4.






λ2  = 0.20.





x_________P(x)_________________________​​​____p(x)_____________





0        1.00000000000000000
0.81873075307798180





1        0.18126924692201820 
0.16374615061559640





2        0.01752309630642179 
0.01637461506155964





3        0.00114848124486216 
0.00109164100410398





4        0.00005684024075818 
0.00005458205020520





5        0.00000225819055298 
0.00000218328200821




For T = 4 seconds, x(Mode 2) = 5.




Now, compute λ1 and P(x(Mode 2)).






λ1
= {(RDA * Eff.) + RB}T,







= {(16 * .10) + .05} 4,






   
= 6.6.





x_________P(x)______________________________p(x)_____________





0        1.00000000000000000 
0.00136036803754789





1        0.99863963196245210 
0.00897842904781610





2        0.98966120291463600 
0.02962881585779313





3        0.96003238705684290 
0.06518339488714488





4        0.89484899216969800 
0.10755260156378900





5        0.78729639060590890 
0.14196943406420150






P(x(Mode 2)) = P(5) = 0.78729639060590890 




Since P(x) < .90, a longer T much be used. Increment T by one second and try again.




T = 5 seconds:






λ2
= RB * T,







= 0.05 * 5.0,






λ2  = 0.25.





x_________P(x)______________________________p(x)_____________





0        1.00000000000000000 
0.77880078307140490





1        0.22119921692859510 
0.19470019576785120





2        0.02649902116074390 
0.02433752447098140





3        0.00216149668976250 
0.00202812703924845





4        0.00013336965051405 
0.00012675793995303





5        0.00000661171056102 
0.00000633789699765




For T = 5 seconds, x(Mode 2) = 5.




Now, compute λ1 and P(x(Mode 2)).






λ1
= {(RDA * Eff.) +RB}T,







= {(16 ADVANCE \D 2.15*ADVANCE \U 2.15 .10) +.05} 5,






   
= 8.25.





x_________P(x)______________________________p(x)_____________





0        1.00000000000000000 
0.00026125855730167





1        0.99973874144269840 
0.00215538309773876





2        0.99758335834495960 
0.00889095527817237





3        0.98869240306678720 
0.02445012701497402





4        0.96424227605181310 
0.05042838696838393





5        0.91381388908342920 
0.08320683849783347





6        0.83060705058559570 
0.11440940293452100




P(x(Mode 2)) = P(5) = 0.91381388908342920, which is greater than the confidence level .90.  Therefore, MINIMUM TIME = 5 seconds for this channel and a high background alarm will occur on this channel if TMAX is less than 5.








Figure 2‑1

PCM‑1C
SECTION PRIVATE 
3.OPERATING THE MONITORtc  \l 1 "3.OPERATING THE MONITOR"
PRIVATE 
A.
ROUTINE MONITORINGtc  \l 2 "A.
ROUTINE MONITORING"

1.
When you approach the PCM‑1C, the ultrasonic motion detector causes background counting to stop and the display to read "STEP UP ‑‑ INSERT RIGHT ARM", accompanied by a short beep, and the LED in the left detector column starts flashing.


2.
Inserting your right arm in the detector cavity breaks a light beam and initiates counting; the display reads "COUNTING RIGHT SIDE" for the duration of the specified counting time.  If no alarm levels are detected, the unit beeps and displays "RIGHT SIDE OK ‑‑ INSERT LEFT ARM," the LED in the right detector column starts flashing, and the left side LED extinguishes.  The PCM‑1C will turn on the audible annunciator and display a recount or finish count message if the user leaves the monitor before the count cycle is complete or before both sides have been counted.  It will remain in this status until the user completes the count cycle or the unit times out and returns to normal operation.  The display indicates "COUNTING LEFT SIDE" when the left arm interrupts the light beam.  At the end of the counting time the unit displays "COUNT COMPLETE, YOU MAY PASS", accompanied by a chime if no alarms are triggered, and the LED extinguishes.


3.
Premature arm withdrawal causes the alarm sonalert to sound and "COUNT INCOMPLETE ** RECOUNT **" to be displayed.  Reinsertion restarts the count.


4.
Contamination in excess of alarm levels are signaled at the end of right or left side counting, or both, as appropriate, by the alarm sonalert and display messages:  i.e., "ALARM:  ZONE 1 ‑ ZONE 2 ‑ ZONE 3," etc.



After the alarms have been displayed, the message "CONTAMINATED ‑‑ PLEASE STEP OUT" appears.


5.
The monitor will force a mandatory background count immediately after an alarm, if selected to do so.  The monitor checks for sumzone alarms only if no individual detector alarms occur during a count.  Then, if no sumzone alarms are detected, the unit checks for a distributed contamination alarm (Sum Channel).


6.
An automatic remeasurement after a side has alarmed will be performed if this option has been enabled via the "DISPLAY SYSTEM PARAMETERS" menu.  See Section 2.e. for a detailed description of this feature.


7.
The left side of the body will be measured first if this option has been enabled via the "DISPLAY SYSTEM PARAMETERS" menu.  See Section 2.3. for a detailed description of this feature.


8.
Some units may be equipped with an Enhancement Module which has a keypad interface and an optional bar code reader for entry of a user identification number.  If this option is installed and use of the bar code reader and/or keypad has been enabled, the user will be required to enter an identification number by either scanning an encoded card or entering the number using the keypad before he/she can be measured. 

PRIVATE 
B.
FAIL AND TROUBLE INDICATIONS (See Table 2-1)tc  \l 2 "B.
FAIL AND TROUBLE INDICATIONS (See Table 2-1)"

1.
High Background



If the background count rate, RB, in any zone(s) should increase to such an extent that it and the selected sigma factor, SF, counting time, T, alarm level, RA, max alarm limit, RA max, and max count time, Tmax, relate so as to satisfy the inequalities of Section 2.C.2.b., 2.C.2.c., or 2.C.2.d.; the alarm light, high background light, sonalert, and "Channel Designation (i.e.'ZONE 1'):  HIGH BACKGROUND" message will be activated for the duration of the alarm hold time.



The high background light will remain lighted when the unit automatically reverts to counting background, but the light will go out if the high background condition goes away or until cleared through the "DISPLAY TROUBLE LIST" section of the test mode menu, which lists all the current trouble conditions and zones.  After returning to the operate mode, any trouble which persists will cause reactivation of the alarm and message.


2.
High Count Fail



If the 64K count capacity of any zone counter is exceeded during a background count interval, the alarm light, trouble light, sonalert, and "Channel Designation (i.e.  'ZONE 1'):  HIGH COUNT FAIL" message are activated.  The trouble light will remain on and the failed zone will remain inactive until the high count fail condition goes away or until cleared through the "DISPLAY TROUBLE LIST" section of the test mode menu, which lists all the current trouble conditions and zones.  After returning to the operate mode, any trouble which persists will cause reactivation of the alarm and message.


3.
Low Count Fail



A low count fail setpoint (operator selectable via keyboard entry) is present in the channel parameter file for each channel.  The value can be selected between 1.0 x 10‑15 and 1.0 x 1015 cps or cpm.  The purpose of this setpoint is to input a value as a low limit against which the average background is compared.  If the average background count rate, RB, for any channel should fall below the low count fail setting for that channel, the alarm light, trouble light, sonalert, and "Channel Designation (i.e.  'ZONE 1'):  LOW COUNT FAIL" message are activated for the duration of the alarm hold time.  The trouble light will remain on until cleared, as in the case of the high background alarm, or until RB increases above the low count fail set-point.  This provides a means for detecting loss of sensitivity as the calculated background value decreases below the low count fail value.  This allows for the detection of a problem within the unit when the failure is not caused by a reduction in background but due to a loss in sensitivity from the detector or electronics.  This loss in sensitivity may be a result of component/detector failure or decrease in and/or loss of the supply of counting gas.



This parameter is entered via the keyboard for each channel, and is an "edit/enter via the keyboard value" which functions in all three modes of operation.  The setpoint can be found in the channel parameter menu for each channel.


4.
Low Sensitivity



Following each background update cycle, each channel's background count rate is compared to the mean of all the unfailed channels.  Any channel whose background is at least twice the mean is disregarded in the calculations of the mean.  The low sensitivity factor for each channel is multiplied by the mean and also divided into the mean.  Each channel background average is then compared to these two figures, resulting in a low sensitivity alarm if the channel background is not within the bounds set by the two.  This allows a warning if a channel's background count rate strays too far from all the others.  The default = 0.50.



On units with optional alpha channels, this alarm applies only to the beta/gamma channels.


5.
Loss of Gas Pressure



If both gas bottles have pressure when the PCM‑1C is first turned on, gas will be drawn from bottle no.  1, through ports 2 and 3 of gas bottle select valve V1 (unactuated), to the input flowmeters.  When bottle no.  1 runs out of gas, pressure switch S2 senses the loss of pressure, lighting the "BOTTLE No.  1 EMPTY" light, and actuating V1, drawing gas from bottle no.  2.  The light will remain on until bottle no.  1 is replaced.  V1 will remain actuated until bottle no.  2 runs out of gas, whereupon V1 switches back to bottle no.  1, and the "BOTTLE No.  2 EMPTY" light is activated.  If both bottles are out of gas, the trouble lamp is lighted, the alarm and message "FAILURE ** OUT OF GAS!" is activated, all counting stops, and the message remains on the display until pressure is restored to either or both pressure sensors.


NOTE

Gas bottle switch over only occurs in the operate mode.


6.
All Zones Failed



If personnel counting is attempted while all zones have failed, the display will indicate "FAILED," and no count will be attempted.


7.
Contaminated Detectors



Following each background update cycle, the PCM‑1C checks to determine if the new background count rate varies by more than a programmable number of standard deviations from the old background average.  If at least one channel in conjunction with the sum channel exceeds this limit, the PCM‑1C replaces the old beta‑gamma background averages with those determined by the current update cycle thus responding immediately to sudden background changes.  If the channel which exceeded the programmed number of standard deviations was alarmed on the previous cycle and no non‑alarming detectors indicate an overall background change, the PCM‑1C displays a contaminated detector message and lights the contaminated detector light and the trouble light.  It then continues operation with the new background count rates but leaves the contaminated detector light on and the trouble light on until manually cleared through the trouble list or until the condition causing the contaminated detector goes away.



On units with optional alpha channels, the background averages are never replaced, as there is no alpha sum channel to determine any overall change in background.  However, if the background measured on an alpha channel immediately following an alarm on that channel varies by more than a selectable number of standard deviations from the old background average, the PCM‑1C displays a contaminated detector message and lights the contaminated detector light and the trouble light.  If the condition causing the contaminated detector goes away, the trouble light and the contaminated detector light will go off.  The condition can also be cleared through the trouble list.



Out of Service Conditions



The PCM‑1C can be automatically placed in an "Out of Service" status for any condition that activates the trouble light, such as detector failure, out of gas, etc.  This status is enabled by installing a jumper from terminal 14 of terminal board TB‑4 to ground.  Subsequently, when the PCM‑1C is in OPERATE mode and a trouble condition that is not self‑correcting (such as Real Time Clock Failure or Printer Interface Failure) occurs, the PCM‑1C will display





UNIT OUT OF SERVICE



and will not respond to any of the personnel sensors.  These failures can only be cleared through the trouble list.  If, however, the PCM‑1C is in OPERATE mode and a trouble condition occurs that might be corrected through further background updating (i.e. high count fail, low count fail, contaminated detector, low sensitivity, etc.), the PCM‑1C will display




UNIT OUT OF SERVICE‑‑COUNTING BACKGROUND

         
ATTEMPTING TO CORRECT UNIT TROUBLE...



and will continue to update backgrounds and check if any of the trouble conditions have cleared.  Again, the unit will not respond to any personnel sensors.  If all troubles are corrected, the unit will return to normal operation.



Note: The High Background condition is also self‑correcting.  However, under no circumstances will a high background condition alone put the unit out of service.
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A.
PREVENTIVE MAINTENANCEtc  \l 2 "A.
PREVENTIVE MAINTENANCE"

1.
Keep the monitor clean and dry.  There are no filters to clean, but dust should not be allowed to accumulate to the point where it could cause noise problems.


2.
The empty P‑10 gas cylinder should be replaced when automatic cylinder changeover occurs.  A No. 1A cylinder of P‑10 (approximately 240 ft3) will last approximately two months at a continuous flow of 75 cm3/min.  The quality of P‑10 commercially available is excellent, providing consistent characteristics from bottle to bottle.  In the event of concern about gas gain deterioration after a new cylinder starts to supply the monitor, the low count fail parameter or the low sensitivity parameter for each channel (or just the gas inlet detectors; zone 4, calf, and foot) may be set to alarm if background averages fall below a selectable level.


3.
There are no components in the PCM‑1C which require scheduled maintenance.  However, there is a roll of plastic wrap which has been placed in the base.  This plastic wrap is unrolled over the foot detector to protect it from dirt and other foreign particles.  It should be replaced periodically to help keep the Mylar face clean.



On units with optional alpha channels, this plastic wrap should not be used to cover alpha detectors as it prevents alpha particles from reaching the detector.

PRIVATE 
B.
TROUBLESHOOTINGtc  \l 2 "B.
TROUBLESHOOTING"

NOTE


Access to the microcomputer card cage and the MDB card cages is accomplished by swinging the main chassis assembly out of the cabinet.  This chassis is hinged on the left side of the cabinet and secured by screws and adjustable grip fasteners on the other.  See the PCM‑1C outline drawing for details.


Some common sources of trouble are as follows:


1.
Low count rate due to insufficient flushing of the detectors, depletion of the P‑10 gas supply, or loss of gas through a ruptured detector face.  If the rupture is small, a piece of transparent tape may be applied to the hole, or the inlet gas flow may be increased moderately until such time as repairs can be made.  The detector subassembly section of the manual contains a procedure for replacing the Mylar face.


2.
Excessive count rate may be due to dirt or moisture in the coaxial connectors of the detector cables and their mating connectors, or radioactive contamination of the detector.  Extended flushing with dry P‑10 will dry out the interior of the detectors.  Contamination may usually be removed with a soft brush or water rinse.  Water should not be allowed to enter the interior of the detector.  Moisture can cause corrosion on the anode wire supports, and this can cause spurious electrical noise.  It may be necessary to clean the inside of the detector with a Freon type of solvent and replace the Mylar face.  If the detectors are operated too far up on the plateau (more than approximately 100 volts above the knee) they may become sensitive to intense light such as direct sunlight or fluorescent lights close to the detectors.


3.
A low or no count condition may be due to a loss of high voltage.  Check the high voltage on‑off switch S101 on the small mother board of the amplifier‑discriminator card cages.  Refer to Section 9 for more details.


4.
Electronic problems in the logic or counting circuits are most easily traced through substitution or swapping of the plug‑in boards where possible.  Individual integrated circuits are mounted in sockets to facilitate troubleshooting.


5.
The ultrasonic unit sensitivity is set during calibration at Eberline.  However, your particular environment may require that the unit's operating parameters be adjusted.  Refer to Section 14 for more details.


6.
When communicating with Eberline concerning improper instrument operation, provide the program name and version (available under system parameter display).

PRIVATE 
C.
CALIBRATIONtc  \l 2 "C.
CALIBRATION"

Perform calibration steps 1. through 8. on all PCM-1Cs.  Additionally, perform steps 9 through 13  for PCM-1Cs with three alpha channels, or steps 14 through 17 for PCM-1Cs with 15 alpha channels.  Then perform step 18.


1.
Connect the serial port of a Personal Computer with Microsoft Windows 3.1 and Eberline Win1C program installed to the DB-9 connector beneath the lower MDB card cage.  Use a standard 9 to 9 pin (or 9 to 25 pin, if required) serial cable, such as an Eberline CA-41-xx or equivalent.


2.
Invoke the Win1C program.  Click on System under the Edit menu.  Let the system parameters remain at the default values.  The default password is "eberline".  The simulator should be set to not active.  Click on the OK button to exit system parameters. 


3.
Click on Parameters under the Edit menu.  Set the alpha threshold to 49% and the beta threshold to 9.8%, approximately.  Click on Anti-coincidence to check mark it active.  Disregard high voltage for the moment.  Click on the Change All button, then OK.  This sets all the channels as indicated.


4.
Click on Run Plateau under Calibration.  Set count time to 60 secs, starting voltage to 1400 Vdc, ending voltage to 1800 Vdc, and voltage step to 10 Vdc.  Click on Backgrd and Both, then Select All, then Start.  This initiates alpha and beta channel background plateau counting for all channels.  These are stored individually as platXXX(X).grf for each channel, where XXX(X) = 001-008, calf, foot, etc. and can be viewed at any time, even while being generated.  Save these to disk or rename them, and/or print them out if desired.  Verify that the plateaus are all similar and appear normal.


5.
Repeat the previous step, but this time click on Source and Both and Zone 1 only, then place a suitable beta source, ideally a large area, uniformly distributed source of 30k to 100k cpm 2π 99Tc on the screen of the Zone 1 detector.  Run the alpha and beta plateaus with the beta source.  From these, pick an operating voltage near the beta response peak but below the point at which betas or beta-gamma background start to register in the alpha channel.  Set this operating voltage for all detectors by clicking on Parameters under the Edit menu, set as close to the voltage as you can, click on Change All, then on OK.


6.
Next, determine beta efficiency for Zone 1 by clicking on Efficiency under Calibration.  Click on Beta and set the beta Source Activity in the proper units indicated on the source, usually dps or dpm.  You can select units under System parameters, under the Edit menu.  Remove the beta source from the detector and run a 60 second background count, following the prompts.  Next, position the source on the detector as prompted and execute a 60 second activity count.  Beta efficiency is calculated, indicated, and stored in the PCM-1C.  


7.
Repeat the previous step for each detector.  When measuring the foot detector insure the source is positioned for maximum efficiency using the guide at the end of this procedure.  The beta efficiency should be 18% or greater for all channels except the foot detector which shall be greater than 9% (7.5% if the 1/4 inch diameter hole foot plate is used), 14% or greater with PCM1B OPT15 double screens installed.


8.
Shade each detector in turn to verify no sensitivity to overhead fluorescent lights.

PCM-1C'S WITH THREE ALPHA CHANNELS

9.
For the FOREARM, PALM, and FOOT detectors, verify the following under Edit Parameters: high voltages set to the chosen value on the beta plateau, anti-coincidence checked on, beta thresholds 9.8 %, and alpha thresholds 49.0 %.


10.
Click on Start Count for FOREARM, and observe the channel's alpha background count rate.  If necessary, raise the alpha threshold to minimize the alpha background.  It is desired to reach 0.2 cps.  The actual background may vary considerably due to radon.  Count rates of 0.8 cps are not uncommon.  Do not increase the threshold above 70%.


11.
Repeat step 13 for the PALM alpha channel.


12.
Repeat step 14 for the FOOT alpha channel.


13.
Using an alpha source of 30k to 100k cpm (2π), determine the alpha efficiencies.  Click on Efficiency under Calibration.  Click the Alpha box, Forearm, and set the correct alpha source strength.  Take a 60 second background and then a 60 second source count.  The program  calculates the efficiency as in the beta determination.  Repeat for Foot and Palm detectors.  When measuring the foot detector insure the source is positioned for maximum efficiency.  The alpha efficiencies for the Forearm and Palm channels must be 14% or greater; the alpha efficiency for the FOOT channel must be greater than 9%.  (NOTE:  The efficiency for either foot plate with a small diameter alpha source is the same.)

PCM-1C'S WITH 15 ALPHA CHANNELS

14.
Ensure, by viewing Edit Parameters, that all detector high voltages have been set to the chosen value on the beta plateau, all anticoincidence boxes checked on, all beta thresholds to 9.8%, and all alpha thresholds to 49%.


15.
Click on Start Count for Zone 1, and observe the channel's alpha background count rate.  If necessary, raise the alpha threshold to minimize the alpha background.  It is desired to reach 0.2 cps.  The actual background may vary considerably due to radon.  Count rates of 0.8 cps are not uncommon.  Do not increase the threshold above 70%.


16.
Repeat step 18 for all alpha channels.


17.
Using an alpha source of 30k to 100k cpm (2π), determine all the alpha efficiencies.  Click on Efficiency under Calibration.  Click the Alpha box, Zone 1, and set the correct alpha source strength.  Take a 60 second background and then a 60 second source count.  The program  calculates the efficiency as in the beta determination.  Repeat for all detectors.  When measuring the foot detector insure the source is positioned for maximum efficiency.  The alpha efficiencies for all channels except the Foot must be 14% or greater; the alpha efficiency for the Foot channel must be greater than 9%.  (NOTE:  The efficiency for either foot plate with a small diameter alpha source is the same.)


18.
Statistically accurate background count rates for each channel, based on at least two minute counting times; i.e., 2400 to 3600 counts, should be obtained with, and without, a person occupying the PCM‑1C in normal measurement position.  The shielding effect of an occupant may reduce the background measurably.  This can be compensated for by the shield factor available in the channel parameters menu.  For example, if the unoccupied background in a given channel is 25 counts per second, and the occupied background is 20 counts per second; a shield factor of 0.80 will compensate for occupant shielding in that channel.  Shield Factor = occupied background/unoccupied background.  The shielding effect will vary somewhat from person to person, depending on size, weight, etc., but a fixed shield factor is better than no shield factor at all.  The shield factor is applied to each new background count in the operating mode.  The shield factor is not applied to counts while measuring a person for contamination, nor is it applied to counts while in the test mode.



The CALCULATE SHIELD FACTORS utility may be used to calculate and enter all the shield factors quite simply.  ENTER the procedure and follow the display prompts.  The PCM-1C will count unoccupied background for 5 minutes, then prompt you to enter the unit and start an occupied background count, also for 5 minutes.  Either count may be interrupted by entering or leaving the unit after at least 1 minute counting time, but 5 minutes is recommended.  At the end of the occupied count all the shield factors are calculated and entered in their respective channel files.  If for some reason any shield factors are calculated to be greater than 1.0, 1.0 is entered in that channel file.



Shield Factor will not be applied to Alpha channels.  The alpha channel can only detect alpha at less than 5 inches.


19.
Further assistance in monitor application and set up may be obtained from Eberline.  A protocol document for optimizing and documenting performance is available.
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PRIVATE 
General Informationtc  \l 2 "General Information"



The printed circuit boards which comprise an Eberline system are designed to be as flexible as possible, and it is impractical to list all applications in each PC board manual subassembly section.  The Hardware Complement Sheet provides a means of listing detailed information regarding each PC board configuration for a specific application.



The following is a description of each microcomputer PC board as it applies to the PCM-1C.  For additional information, schematic, and a parts list, consult the appropriate manual subassembly section.



Like PC boards may not be directly interchangeable in a specific instrument because of different configurations.  Replacement boards from Eberline, or from other instruments, should not be installed until proper configuration is verified by comparing the board to the information contained in the Microcomputer Hardware Complement Sheet.

PRIVATE 
Eberline Single Board Computer (ESBC)tc  \l 2 "Eberline Single Board Computer (ESBC)"



Part Number:  SP5M



Quantity: 1



Differences from Standard Board (to eliminate the use of on-board RAM, and change I/O addressing to be F800H):



Configuration of I/O ports:



7416 Hex inverter buffers are installed in sockets A14 and A15.



7417 Hex buffer is installed in socket A16.



Modification of ROM socket decoder (per drawing 11402-D64) to give a low output when locations FXXXH are addressed:



Jumpers from "A" to +5V, "B" to "A", "C" to "B", "D"  to "C", "E" to "D", and "E" to pin 5 of socket A12 are cut (see below socket A20), and jumpers are installed between "B" and "B", "C" and "C", and "D" and "D".






Strip going to pin 5 of socket A12 is cut.





Jumper is installed to connect pins 4, 5, and 8 of socket A12.





Strip on top side of board going to pin 6 of socket A12 is cut.





Pin 6 of socket A12 is jumpered to left-hand "E" pad below socket A20.




DIP switch setting required to determine PCM-1C Profile and Enhancement Module installed.





Install eight position DIP switch (SWMI5) in port 2 (P2) of the ESBC board.  The setting of this switch will determine the operational profile of the PCM-1C.  The DIP switch must be oriented so that switch "1" is nearest pin one of the socket P2.  Pin one of the socket is identified by a "dot" near the socket edge.





Profile 1, 15 beta-gamma channels:  Switches 7 and 8 open.





Profile 2, 15 beta-gamma channels and 3 alpha channels:  Switch 8 open, switch 7 closed.





Profile 3, 15 beta-gamma channels and 15 alpha channels:  Switch 7 open, switch 8 closed.





Enhancement Module installed: Switch 1 open. Otherwise leave closed.




Modification of I/O Decoder addressing (per drawing 11402-D64):





Strip from pin 5 of socket A10 is cut.





Pin 7 of socket A12 is jumpered to pin 5 of socket A10.





The strips from the feed-through to the left of A10 on top of the boards going to pins 4 and 6 of socket A10 are cut.





Pins 4 and 5 of socket A10 are jumpered together.





Pin 6 of socket A10 is jumpered to left-hand pad labeled "A" below A20.

PRIVATE 
Memory Board II (Mem2)tc  \l 2 "Memory Board II (Mem2)"



Part Number:  SP1AJ



Quantity:  1



Differences from Standard Board (to provide real-time clock, on board battery, PCM-1C  program, and RAM):




Real-time clock and on-board battery:





Components A16, A17, A18, A19, A20, BT1, C19 and X1 are mounted on board.





Jumper is installed between "A" and "B" at JMP1.




Program and RAM installation:





CMOS RAM (type 6264 device) is installed in socket A12.





Program PCM-1C version no. "1.X" (contained in 27256 NMOS EPROMs) is located in sockets A10 and A11, where "1.X" represents the latest revision level of the program:






EPROM No. 1/2 at A10 (0000H to 7FFFH)





No. 2/2 at A11 (8000H to BFFFH)





Switches in the configuration switch cluster (S1) are set as follows:





S1-1, S1-5, S1-6 and S1-12 are closed, all others are open.

PRIVATE 
15 Channel Detector I/O Boardtc  \l 2 "15 Channel Detector I/O Board"



Part Number:   YP11169000



Quantity:   One (1) if Profile 1 is used, two (2) if Profile 2 or 3 is used.



Differences from standard Board:  None (YP11169000 is standard board).



Special Requirements:




Use only board revision C (Rev C) or later.




Set address for EEA0H (SWX1-6 closed), all other switches open  on beta-gamma channels board.




Set address for EEE0H (SWX1-8 closed), all other switches open on alpha channels board (if installed).

PRIVATE 
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Part Number:  SP4H



Quantity:   1



Differences from Standard Board (set the printer communications port (J1) baud rate to 2400 bps, the Enhancement Module communications port (J2) to 19200 bps, the Modular Detector Board-Host/Calibration computer port (J3) to 19200 bps, change the board addressing from 8000H to E000H, and connect the DSR/DTR lines of port J1):




Baud rate:





Jumper is installed from "2400" to "1".





Jumper is installed from "19200" to "2" and "3".




Board addressing (per drawing 11199-C02):





A 14-pin header (MECO9) is installed in socket A7.  Header has pin 1 jumpered to pin 5, pin 2 jumpered to pin 6.





Strip from "ADDR" to "0" is cut.





A jumper is installed from "ADDR" to pin 17 of edge connector (or to pin 13 of socket A7).




Connection of DSR/DTR lines of port J1 (per drawing 11199-C02):





DSR/DTR jumpers are installed from pin 22 of socket A1 to pin 13 of socket J1 and pin 24 of socket A1 to pin 8 of socket J1.





Crystal X1 changed to 4.9152 MHz (CYOS22) and A10 replaced by 74HC4060 (ICHC74HC4060).

PRIVATE 
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Each detector in the PCM‑1C is served by an independent circuit board which combines the functions of high voltage power supply, signal amplifier, pulse height discriminator, and dual channel counter. 



All functions of these Modular Detector Boards (MDB) are controlled by a single‑chip microprocessor.  In addition to the control logic, this device contains program ROM and working random access memory.  The processor, an Intel 83C51FA, is capable of outputting pulse‑width modulated signals which are filtered to provide DC levels which control the high voltage supply and determine alpha and beta pulse height thresholds.  Communications with the main computer of the PCM‑1C are implemented through the processor's internal serial port.

PRIVATE 
External Connectionstc  \l 2 "External Connections"



Low voltage power and serial data enter through a twelve pin header, J1, at the front edge of the detector board.  Pins 1, 2 and 12 of this header are DC ground; a supply of 8‑15 volts DC at approximately 50mA is required on pin 2.  As configured for use in the PCM‑1C, pins 4 and 5 are bidirectional serial data at RS‑485 levels, buffered to and from the processor chip by IC A5.  The remaining pins of J1 are jumpered to ground as necessary to define the network address of each board.  This eliminates the need to manually set address switches when replacing a board, since that information is wired into the chassis harness connector.



A four‑pin header, J3, is used only when the modular detector board is part of the hand probe option.  This connector contains power, ground and signals for a "clicker" board used with the hand probe.  J2 is connected to the switch which enables clicking when the hand probe is removed from its holder.

PRIVATE 
Circuit Descriptiontc  \l 2 "Circuit Description"




PRIVATE 
Amplifier andtc  \l 3 "Amplifier and"
Discriminator Circuits
Pulses from the detector are coupled into a low‑impedance amplifier through a DC‑blocking capacitor.  Two stages of amplification are used; the first stage inverts negative‑going detector pulses and feeds the alpha pulse threshold comparator.  The second stage, which is non‑inverting, provides sufficient gain for detection of beta pulses.



Each amplifier output is AC‑coupled into its respective threshold comparator.  The thresholds voltages are obtained by filtering two pulse‑width modulated outputs from the microprocessor.  One‑shot multivibrators condition the comparator outputs into logic‑level signals with constant pulse widths.  Anti‑coincidence logic may be enabled under software control to prevent alpha pulses from also being included in the beta count, or disabled for test purposes.  When a modular detector board is used in the hand probe option, alpha and beta outputs are OR'ed together to produce click pulses.

          CAUTION: 



THE HIGH VOLTAGE SECTION OF THIS BOARD PRODUCES POTENTIALS OF UP TO 2500 VOLTS, WHICH MAY REMAIN PRESENT FOR SEVERAL MINUTES AFTER POWER IS REMOVED!  EXERCISE CARE WHEN WORKING ON THIS MODULE!  DISCHARGE THE HIGH VOLTAGE TO CHASSIS GROUND WITH AN INSULATED SCREWDRIVER BEFORE REMOVING THE CIRCUIT BOARD FROM ITS HOUSING!

PRIVATE 
High Voltagetc  \l 3 "High Voltage"
Supply

Accelerating potential for the detector is produced by an inverter and voltage‑multiplying ladder circuit.  The output voltage is divided by a 1000:1 resistor network and compared to a reference voltage generated by filtering a pulse‑width modulated output from the microprocessor.  This feedback loop controls the frequency of the inverter oscillator.  Two additional comparators are used which interrupt the processor chip if the high voltage output goes out of tolerance.



High voltage is adjustable in 255 steps of slightly less than 10 volts per step.  An adjustment potentiometer is provided for more precise calibration of the (nominally) 1000:1 voltage divider.

PRIVATE 
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A 2‑by‑6 pin header located directly behind J1 configures the modular detector board for operation or calibration.  Placing a shorting jumper in position #1 (the left-most pair of pins) instructs the microprocessor to operate as a normal detector board, while position #2 designates a hand probe board.  Removing the jumper entirely selects high voltage calibration mode, and jumpering position #6 disables the high voltage power supply entirely.  Positions 3, 4 and 5 should not be jumpered.  Jumper settings are read only when power is first applied to the board.



If the board is powered up with no jumper installed, the power supply will be set for 1250 Volts.  The actual output may be adjusted to this nominal value by potentiometer R10; this is the only calibration required.  Use a high impedance voltage divider probe to measure the output voltage, since the supply has an impedance of one megohm.



Operation of the two amplifier stages may be monitored at test points 5 and 6, respectively.  DC levels at both of these points should be between 0.5 and 1.5 volts.  Alpha and beta one‑shot outputs are present on pins 2 and 3 of J2.  If a pulse generator is connected to the detector input, note that the input impedance of the amplifier is low and may load the generator output significantly.  As mentioned above, placing a jumper in position #6 will disable the high voltage supply for technician safety.

PRIVATE 
Threshold Valuestc  \l 2 "Threshold Values"



Alpha and beta pulse‑height discriminator thresholds default to values of 49% and 9.8%, respectively.  These levels may be changed via the detector parameter menu, however this capability should be used only after careful evaluation.  The modular detector board is intended to be used with several types of radiation detectors; its full adjustment range is not intended for any one type.



Increasing the beta threshold will rapidly reduce detector response to low‑energy (beta and gamma) particles, both from contamination sources and background.  This will result in decreased beta/gamma detection efficiency, however background count rates may actually decrease faster than those from contamination.



The default alpha threshold was selected to almost eliminate alpha counts due to beta particles.  Lowering this value will increase alpha particle detection efficiency, however false alpha‑channel alarms may be caused by large beta‑emitting sources.  Raising the alpha threshold will slightly reduce the number of beta particles incorrectly counted as alphas, however the opposite error (counting alphas as betas) will increase rapidly.



Before changing these thresholds, it is strongly recommended that a thorough study be made of the effects.  Ideally, samples of the actual isotopes to be detected should be used to measure the changes in response to both contamination sources and background.  If thresholds are changed, detector efficiencies should also be re‑checked.

PRIVATE 
Modular Detector Board Parts Listtc  \l 2 "Modular Detector Board Parts List"



The following table lists the electronic items incorporated in the Modular Detector Board and should contain any part necessary for normal repair.  Unless otherwise specified, callouts of manufacturers or manufacturers' part numbers are to be considered typical examples only and not restrictions against using equivalent parts with the same operating characteristics.  When ordering parts from Eberline, specify model number, serial number, reference designator, value, Eberline part number, or a word description if the part has no reference designation.  Eberline will automatically substitute equivalent parts when one called out by the manufacturers' part number is not available.

	PRIVATE 
Modular Detector Board,  YP11543000 (SP28J)

	Ref. Desig.
	Part Name
	Part Description
	Manufacturer and Part Number
	EIC Part Number

	(None)
	Circuit Board
	Modular Detector
	EIC
	ZP11543002

	A1
	Microprocessor
	83C51 Mask ROM
	EIC
	Consult Factory

	A2
	I.C.
	Quad NOR gate
	(Any) 74HC02
	ICHCA00002

	A3
	I.C.
	+5 V Regulator
	(Any) 7805 TO-0220
	ICAV7805

	A4
	I.C.
	+5 V Regulator
	National LP2950CZ
	ICAVA2950C

	A5
	I.C.
	RS-485 Xcvr.
	Linear Tech LT485
	ICCMA485

	A7
	Hybrid
	Custom Hybrid
	EIC
	VEBD14

	A8
	I.C.
	Serial EEPROM
	Atmel AT24C01
	ICCMA24C01

	XA1
	I.C. Socket
	40-Pin DIP
	(Any)
	SOIC140

	XA2
	I.C. Socket
	14-Pin DIP
	(Any)
	SOIC114

	XA5, XA8
	I.C. Socket
	08-Pin DIP
	(Any)
	SOIC308

	C1,5-7
	Capacitor
	10 μF, 16V
	Tant. Spr. 199D106X001CA1
	CPTA100M4X

	C2,C3
	Capacitor
	33 pF, Ceramic
	Erie CK12BX330K
	CPCE330P3P

	C4,8-11
	Capacitor
	0.1 μF, 50V
	Centralab CW20C104K
	CPCE104P3N

	C12,16,20
	Capacitor
	0.01 μF, 3000V
	Sprague
	CPCE103P4Y

	C13
	Capacitor
	0.047 μF, 4000V
	ASC X675HV.0474000V
	

	C14
	Capacitor
	220 pF, 3000V
	Centralab DD30-221
	CPCE221P3Y

	C15
	Capacitor
	0.001 μF, 3000V
	Centralab DD30-102
	CPCE102P3Y

	C17
	Capacitor
	0.01 μF, 80V
	Sprague 192P1039R8
	CPPF103P3O

	C18
	Capacitor
	0.27 μF, 50V
	Centralab CW30C274M
	CPCE274P4N

	C19
	Capacitor
	33 μF, 10V
	Tant. Spr. 199D336X9010DA1
	CPXX12

	R1-5
	Resistor
	10K Ohm 1/4W 5%
	(Any) Carbon film
	RECC103B22

	R6
	Resistor
	220 Ohm 1/4W 5%
	(Any) Carbon film
	RECC221B22

	R7
	Resistor
	10M Ohm 1/4W 5%
	(Any) Carbon film
	RECC106B22

	R8,R11
	Resistor
	1 M Ohm 1/4W 5%
	(Any) Carbon film
	RECC105B22

	R9
	Resistor
	270 Ohm 1/4W 5%
	(Any) Carbon film
	RECC271B22

	R10
	Potentiometer
	100K Ohm trim
	Spectrol 64X-100K
	PTCE104B83

	T1
	Transformer
	High Voltage
	Microtran M8149
	TFHV5

	CR1
	LED, T-1
	Red superbright
	Stanley BR3668S
	OPLP57

	CR2-4
	Rectifier
	High Voltage
	Elect. Dev. HX25PD
	CRSIVA0025

	CR5
	Diode
	Small signal 
	(Any) 1N4148
	CRSI1N4148

	Q1,3
	Transistor
	N-Channel FET
	Motorola 2N7000
	TRMN2N7000

	Q2
	Transistor
	PNP medium pwr.
	(Any) 2N4234
	TRSP2N4234

	X1
	Crystal
	7.3728 MHz
	M-Tron MP1
	CYOS12

	J1
	Header
	12-Pin x 0.156"
	AMP 1-640388-2
	COMR612

	J2
	Header
	9-Pin x 0.1"
	Molex 22-23-2091
	COMR809

	J3
	Header
	4-Pin x 0.1"
	Molex 22-23-2041
	COMR1104

	J4
	Banana Jack
	Uninsulated
	HH Smith 101
	COMI14

	J5
	Connector
	3-pin x 0.1" RA
	Molex 22-05-3031
	COMR1503

	JP1-6
	Header
	2x6-Pin x 0.1"
	Samtec                   TSW-106-14TD
	COMR1312

	JP7-14
	Header
	2x8-pin x 0.1"
	Samtec

TSW-108-14TD
	COMR1416

	XJP1, XJP7
	Jumper
	2-Pin x 0.1"
	Molex 15-29-1024
	COHD121


ADVANCE \Y 702.0
PRIVATE 
Modular Detector Board Schematic, 11543-D01tc  \f O  \l 9 "Modular Detector Board Schematic, 11543-D01"
SECTION PRIVATE 
8.    MDB CARD CAGE ASSEMBLIEStc  \l 1 "8.    MDB CARD CAGE ASSEMBLIES"
A.
GENERAL
The MDB Card Cage Assemblies for the PCM-1C consist of base plates secured to the upper chassis as were the amp-discriminator card cages of the PCM-1B.  Each one has a socket board mounted at the top, which interfaces to the ribbon cables from the 15 channel counter board(s).  Each of the 5 MDB's per card cage connects to its socket board with a YP1159021 cable. 


Card cage "C", the lowest, has the RS-232 to RS-485 Converter Board and bracket mounted below it, and the DB-9 connector to connect to the serial port of an external P. C.  The 15 MDB's of card cages "A", "B", and "C" are powered and connected to the RS-485 bus by cable YP11590020.  The address of each MDB is established by jumpers on the connector which connects it to the bus. 

SECTION PRIVATE 
9.ANNUNCIATOR MODULEtc  \l 1 "9.ANNUNCIATOR MODULE"
SECTION PRIVATE 
10.    DISPLAY MODULEtc  \l 1 "10.    DISPLAY MODULE"
SECTION PRIVATE 
11.    GAS PROPORTIONAL DETECTORStc  \l 1 "11.    GAS PROPORTIONAL DETECTORS"
PRIVATE 
Section  12tc  \l 1 "Section  12"
ADVANCE \Y 125.25RS-232 to RS-485 Interface

PRIVATE 
General Descriptiontc  \l 2 "General Description"



This printed circuit board provides conversion of an RS-232 interface to an RS-485 interface.  It supports bi‑directional half duplex communication.

PRIVATE 
Theory of Operationtc  \l 2 "Theory of Operation"



The RS-232 transmit signal from an external P. C. is input at J2 pin 2 and converted to TTL by (A100) MAX233 chip.  This signal is then converted to RS-485 levels by A102 (DS3695) to communicate with the MDB's.  J4 outputs the TTL level signals to the Serial I/O Board for communication with the main PCM-1C computer.  The RS-485 communication protocol requires that if a device is not transmitting the transmitter must be turned off.  This is accomplished by a comparator (A101 TLC372C) used as a one shot.  Each time a high level character bit is sent by the transmitter the one shot will turn on the transmitter for the duration required to send one character.  The baud rate must be selected by SW1-SW4.  Resistors R2 to R7 in conjunction with C4 provide the time constant during which the transmitter is turned on.  The same comparator that enables the transmitter also disables the receiver.

	PRIVATE 
Baud Rate Selection SW1-4

	SW1-4
	Closed*
	Baud Rate

	1
	X
	4800

	2
	X
	9600

	   3**
	X
	19.2K

	4
	X
	38.4K





*All others open.          **PCM-1C setting.

PRIVATE 
Special Functionstc  \l 2 "Special Functions"



The RS-485 transmitter and Receiver chip (A102) is protected by two spark gaps GT‑1 and GT‑2 and surge suppressor CR1-CR4.  High voltage on either of the RS-485 communication lines initially are clamped by CR1 to CR4 and current limited by R12 & R13.  GT-1 and GT-2 provide protection after voltage breakdown has occurred.  A grounding lug is provided on the chassis of units that use this board.  This lug should be connected to a good earth ground by a 14 gauge copper wire for best operation of the protection circuit.



If this board is to be used with an unregulated supply, regulator A103 and C1 may be added and jumper JP‑1 cut.



The RS-485 communication protocol defines only voltage levels of transmission and electrical characteristic of the transmitters and receivers.  The character protocol, baud rate, number character bits, stop bits,  and parity must be selected to match for both transmitters and receivers.

PRIVATE 
RS-232 to RS-485 Interface Parts Listtc  \l 2 "RS-232 to RS-485 Interface Parts List"



The following table lists the electronic items incorporated in the RS-232 to RS-485 Interface Board and should contain any part necessary for normal electronic repair.  Unless otherwise specified callouts of manufacturers and manufacturers' part numbers are to be considered typical examples only and not restrictions against using equivalent parts with the same operating characteristics.  When ordering parts from Eberline, specify model number, serial number, reference designation , value and Eberline part number, or a word description if the part has no reference designation.  Eberline will automatically substitute equivalent parts when the one called out by the manufacturers' part number is not available.

	PRIVATE 

RS-232 to RS-485 Interface, YP11451000

	Ref. Desig.
	Part Name
	Description
	Manufacturer
Part Number
	Eberline
Part Number

	A100
	I.C.
	RS-232 to TTL converter
	Maxim  MAX233CPP 
	ICXXMAX233

	A101
	I.C.
	Dual comparator
	T.I.  TLC372CP
	ICACA372

	A102
	I.C.
	RS-485 Transceiver
	National  DS3695N
	ICXXAS3695

	A103
	I.C.
	Voltage regulator, 5V 
	National  LP2950CZ-5.0
	ICAVA2950C

	C1
	Capacitor
	0.047 μF, 50V, 20%
	Kemet  C321C473M5U5CA
	CPCE473P4N

	C2
	Capacitor
	33 μF, 10V, 10%
	Sprague 199D
	CPXX12

	C3
	Capacitor
	100 pF, 500V, 5%
	C-D  CD15-FD101J03
	CPMI101P3X

	C4
	Capacitor
	0.015 μF, 2.5%, 33V
	Mallory  SXK115
	CPPF153P1K

	C5
	Capacitor
	0.1 μF, 50V, 10%
	Centralab  CW20C104K
	CPCE104P3N

	CR1-4
	Transient Suppressor
	
	General Semiconductor  LCE6.5 or LCE7.0
	CRXXLCE65

	GT‑1,GT‑2
	Surge Arrestor
	Spark gap
	Clare  CG90L
	VETU2

	J1
	Connector
	2 pin, 0.156"
	Amp  640388-2
	COMR1502

	J2
	Connector
	9 pin, 0.100"
	Molex  22-23-2091
	COMR809

	J3
	Connector
	12 pin, 0.100"
	Molex  22-23-2121
	COMR112

	J4
	Connector
	3 pins, 0.100"
	Molex  22-11-2032
	COMR1803

	R1
	Resistor
	27K, 1/4W, 5%
	(any)
	RECC273B22

	R2,3,8,9,11
	Resistor
	48.7K, 1/4W, 1%
	 (any)
	RECE483B12

	R4
	Resistor
	200K, 1/4W, 1%
	(any)
	RECE204B12

	R5
	Resistor
	100K, 1/4W, 1%
	(any)
	RECE104B12

	R6
	Resistor
	51.1K, 1/4W, 1%
	(any)
	RECE513B12

	R7
	Resistor
	24.9K, 1/4W, 1%
	(any)
	RECE253B12

	R10
	Resistor
	249K, 1/4W, 1%
	(any)
	RECE244B12

	R12,13
	Resistor
	4Ω, 3W, 5%
	(any)
	REWW040B16

	R14
	Resistor
	100Ω, 3W, 5%
	(any)
	REWW101B16

	SW1-4
	Switch
	DIP, SPST, 4 position
	Grayhill  76SB04
	SWMI47


ADVANCE \Y 702.0
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RS-232 to RS-485 Interface Schematic, 11451-C03tc  \f O  \l 9 "RS-232 to RS-485 Interface Schematic, 11451-C03"
ADVANCE \Y 702.0
PRIVATE 
RS-232 to RS-485 Interface Component Layout, 11451-C04tc  \f O  \l 9 "RS-232 to RS-485 Interface Component Layout, 11451-C04"
SECTION PRIVATE 
13.
TOUCH KEYBOARD ASSEMBLYtc  \l 1 "13.
TOUCH KEYBOARD ASSEMBLY"
SECTION PRIVATE 
14.
PERSONNEL SENSORStc  \l 1 "14.
PERSONNEL SENSORS"

MODEL PCM-1C

SECTION PRIVATE 
15.MISCELLANEOUS PARTS LISTtc  \l 1 "15.MISCELLANEOUS PARTS LIST"
The following table lists the items used in the PCM-1C which are not specified in the subassembly sections.  Unless otherwise specified, callouts of manufacturers' part numbers are to be considered typical examples only.  There are no restrictions against using equivalent parts with the same operating characteristics.  When ordering parts from Eberline, specify model number, serial number, reference designation, value and Eberline part number, or a word description if the part has no reference designation.  Eberline will automatically substitute equivalent parts when the one called out by the manufacturers' part number is not available.

Ref.










Manufacturer &
 


Eberline

Desig.

Part



Description


Part Number




Part Number
DS1

Sonalert







Mallory Capacitor Co.


ADSS1(4)













SC628

DS


Sonalert,







Mallory Capacitor Co.


ADAM10(9)




chime







SC616CP

F1


Fuse


1 A, 115 V,


Littelfuse, Inc.



FUSB12(1)








Slo-Blo




Flowmeter

5-50 cm3/min,

Dwyer Instruments, Inc.

MTFM9(2)








adjustable


Model RMA-151-BV

V1


Solenoid


3-way, air,


Automatic Switch Co.


MEVE28(7)




Valve


120 V/60 Hz, 5.7W

S1, S4

Switch


Toggle, SPDT

C&K 7101




SWTO12(7)

S2, S3

Pressure







Fairchild Industrial


SWMI27(8)




Switch







Products, PSF-103A-6.5


K1


Relay


Solid-State


SIGMA 226R-1-5A1


RLSS2(3)

PS1


Power Supply
5 Vdc, 3 A


LAMBDA LOS-Z-5


MEVE30(3)













or Equivalent




Line Filter






CORCOM 5VR1



MEVE34(9)

PS2


Power supply

±12 Vdc, 2 A

LAMBDA LOD-X-152

MEVE29(6)













or Equivalent

TB1

Terminal Strip
4-station



GE CR151B4



COTB39(4)

TB4, TB6
Terminal 

16-pin










YP11039000(3)




Board

DS7-DS8
Bulb


6 V




328 Lamp




LPBU5(7)

Ref.










Manufacturer &
 


Eberline

Desig.

Part



Description


Part Number



Part Number
DS3-DS6
Bulb


12 V



382 Lamp




LPBU12

DS3-DS8
Panel Light






LINCON 01-865000


SWPI8

DS3-DS8
Lens Set














YP11351016

J1


Connector

Receptacle, 6-

Waldom-Molex 9-50-3061

COMR506




Housing


pin with ramp




Crimp Pins






Waldom-Molex 08-50-0106

COHD11




Display Filter

Aqua Filter


IEE Aqua Filter 25383-04

HDMI118

J2


Data Con-

AC Connector,

Viking 3kH15/1JN5


COMR130




nector 


30-contact

C101

Capacitor

68 μF, 10 V


150D





CPTA680M3F




Polarizing Key





Viking 91-0071-000


SOHD2




Hood


PC Connector 

Viking 036-0097-003


COHD59




Connector

Receptacle, 1-pin

Waldom-Molex 3-06-1011

COMR101




Housing




Crimp Pins

Female



Waldom-Molex 2-06-1103

COHD14




Tubing


3/16" id x 


Thermoplastic Process


MMTU3








5/16" od, Excelon

Size No. 3








Clear PVC Tubing

DS9-DS10
LEDs


Flashing



LITRONIX LDC-5001

OPLP28




Tubing


1/8" id x 1/4" od

Thermoplastic Process


MMTU1








Excelon Clear 

Size No.2








Tubing PVC




Plug


1/8", quick dis-

Hansen B1-T10



FGBR17








connect plug, brass





Socket


1/8", quick dis-

Hansen 15-12



FGBR24








connect socket,








brass




Alarm Ack

Push-button 


Micro Switch 1PB5


SWPB2




Switch


Switch

Ref.










Manufacturer &
 


Eberline

Desig.

Part



Description


Part Number




Part Number



Hose Tee

1/8", nylon


McMaster-Carr 5375K11

FGPL7




Hose Tee

3/16", nylon


McMaster-Carr 5375K12

FGPL8




Hose Barb

1/8" MPT x 1/8"

McMaster-Carr 5454K13

FGBR53








brass




Hose Barb

1/4" MPT x 1/8"

Cajon B-2HC-1-4



FGBR51








brass




Pressure


Gas Regulator

Veriflo





PUHD14













IR500-B-CGA350-5P-GG




Test/Operate

Off/On Key 


ALCO SWK-13-1-AL101

SWKY2








Switch




Card Cage

Microcomputer








YP11037000




Photoelectric

For Foot Option








YP11351054




Sensor




Photoelectric

For Hand Option








YP11351030




Sensor


MISCELLANEOUS PARTS LIST

CABLE ASSEMBLY
Eberline









Ref. Desig.

Cable


Description




(Channel)


Quantity
CA-22-XX

MHV to right Angle





MHV Cable Assembly





XX - inches long

CA-22-34

34 inches long




3




1

CA-22-38

38 inches long




4




1

CA-22-55

55 inches long




5




1

CA-22-28

28 inches long




6




1

CA-22-54

54 inches long



  9 and 10



2

CA-22-76

76 inches long




11




1

CA-22-92

92 inches long




12




1

CA-22-78

78 inches long




13




1

CA-22-48

48 inches long




14




1

CA-22-72

72 inches long




15




1

CA-15-XX

MHV to MHV Cable Assembly





XX - inches long

CA-15-36

36 inches long




1




1

CA-15-40

40 inches long




2




1

CA-38-XX

Cable Assembly





XX - inches long

CA-38-14

14 inches long




7




1

CA-38-28

28 inches long




8




1


PCM‑1C
SECTION PRIVATE 
16.RECOMMENDED SPARE PARTS FOR ONE‑YEAR SUPPORT FOR ONE UNITtc  \l 1 "16.RECOMMENDED SPARE PARTS FOR ONE‑YEAR SUPPORT FOR ONE UNIT"
The following list is comprised of easily replaceable modules, which will limit the units down time due to failures.  The failed modules can be repaired and returned to stock for future use.

Quantity


Description






Eberline Part Number
   5



Detector Screens, .10 inch opening


ZP11351173

   5



Detector Screens, .31 inch opening


ZP11229022

   1



16‑Pin Terminal Board




YP11039000

   1



4‑Station Terminal Block




COTB39

   1



SC616N Sonalert






ADSS1

   1



SC616CP Chime






ADAM10

   1



Ultrasonic Sensor






ADAM13

   1



Photoelectric Control





YP11351030

   2



Reflective Tape Targets




HDTA39

   1



Lens Set








YP11351105

   1



Indicator







SWPI8

  10 


No. 382 Bulb (14V)





LPBU12

   1



Display Module






OPDS13

   1



Connector Housing





COMR506

  10


Crimp Pins







COHD11

   1



P.C. Connector Hood





COHD59

   2



Polarizing Key






SOHD2

   1



Data Connector






COMR130

   1



Connector Housing





COMR101

  10


Female Crimp Pin





COHD14

   5



Probe Detectors






YP11196000

   1



RS-232 to RS-485 Converter Board


YP11451003

   2



Modular Detector Board




SP28J

   1



ESBC Board for PCM-1C




SP5M

   1



MEMII Board for PCM-1C




SP1AJ

   1



Serial I/O Board for PCM-1C



SP4H

   1



15‑Channel Counter Board




YP11169000

   1



Annunciator Board





YP11170066

   1



5‑Card Card Cage





YP11037000

   1



Touch Keyboard






YP11170075

   1



Toggle Switch, SPDT





SWT012

   2



Pressure Switch






SWMI27

   1



Fuse Holder







FUH03

   5



1 Amp Slo‑Blo Fuse





FUSB12

   1



Solenoid Valve






MEVE28

   1



Flowmeter, Adjustable





MTFM9

   1



Relay, Solid‑State






RLSS2

  10 


No. 328 Bulb (6V)





LPBU5

   1



Keyswitch and keys





SWKY2

   1



MDB Cable







YP11590020

   1



Socket Board Cable





YP11590021


PCM‑1C

RECOMMENDED SPARE PARTS LIST
Quantity


Description









Eberline Part Number
   1



5 Vdc, 3 A Power Supply






MEVE30

   1



±12 Vdc, 2 A Power Supply





MEVE29

   1



Hose Tee









FGPL7

   1



1/4‑inch MPT x 1/8‑inch Hose Barb




FGBR51

   2



1/8‑inch MPT Quick Disconnect Socket



FGBR24

   1



1/8‑inch MPT x 1/8‑inch Hose Barb




FGBR53

  10 ft.


3/16‑inch‑i.d. x 5/16‑inch‑o.d.,clear PVC Tubing

MMTU3

  10 ft.


1/8‑inch‑i.d. x 1/4‑inch‑o.d., clear




MMTU1

   5



14‑Pin Dip Connector







COMR314

   5



16‑Pin Dip Connector







COMR116

   1



Pressure Regulator







PUHD38

   1



1/8 FPT x 1/8 FPT







FGBR10

   2



Coaxial Cable, Rt. Angle MHV





to St. MHV, 92 in. long.






CA-22‑92

   2



St. MHV Cable Plug







CXMH6

   2



Rt. Angle MHV Cable Plug





CXMH4

   2



MHV Rt. Angle Adapter






CXMH1

   1



ESBC for PCM-1C







SP5M

   1



MEM II Board for PCM-1C


 


SP1AJ



PCM-1C
SECTION PRIVATE 
17.OPTIONS AVAILABLEtc  \l 1 "17.OPTIONS AVAILABLE"
PRIVATE 
A.
PRINTER (OPTION 1)tc  \l 2 "A.
PRINTER (OPTION 1)"

The printer option consists of a Hewlett-Packard "Think-Jet" RS-232C compatible printer and technical manual with an accessory kit, which includes a printer stand, paper, and a spare cartridge.  The printer sits on a special shelf which bolts to the right side of the cabinet (as you face the PCM-1C).


The PCM-1C interfaces to the printer via a serial I/O board in the computer card cage, an RS-232C interface board mounted on the side of the computer card cage, and a cable between this board and the printer.


Alarm and failure or trouble message printout is enabled by menu selection and includes a time and date stamp, right or left side identification if applicable, zone identification, count rate measured, and the alarm setpoint.


System Parameters, Channel Parameters, or Alarm Counters may be printed out individually (or all three printed consecutively with one command) by answering yes to the appropriate prompts in the master menu list.


The printer configuration switches should be set as follows:


Mode Select Switch Settings (Rear Panel):


Switch 1, up; carriage return does carriage return and line feed.


Switch 2, down; line feed does line feed only.


Switch 3, up; perforation skip on.


Switch 4, down; 11 inch page length.


Switch 5, down; HP control sequence.


Switch 6, down; Roman 8 character set.


Switch 7, down; Roman 8 character set.


Switch 8, down; Roman 8 character set.


RS232C switches (next to Mode Select Switches)


Switch 1, up; hardware handshaking with PCM1C.


Switch 2, down; no parity, 8 bit data.


Switch 3, down; no parity, 8 bit data.


Switch 4, up; 2400 baud.


Switch 5, down; 2400 baud.

PRIVATE 
B.
HAND INTERLOCKS (OPTION 2)tc  \l 2 "B.
HAND INTERLOCKS (OPTION 2)"

This option consists of hand-activated switches mounted behind each side detector column.  When the user's right arm is in the central cavity, the left hand must be actuating the switch behind the column in front of the user.  When the left arm is in the cavity, the right hand must be actuating the switch behind the other column.  This helps to ensure that complete right side, then left side measurements are made.  These switches are shown on the Annunciator and Display Interconnect Schematic in Section 5.

PRIVATE 
C.
FOOT SENSOR (OPTION 3)tc  \l 2 "C.
FOOT SENSOR (OPTION 3)"

The foot sensor option consists of a photoscanner (identical to the hand sensor) mounted under one detector column so that the user's foot must be positioned over the foot detector before a person count can be performed.  This option may be used with the hand interlocks if desired.  See the Annunciator and Display Interconnect Schematic in Section 5.

PRIVATE 
D.
UPS (Uninterruptable Power Supply) (OPTION 4)tc  \l 2 "D.
UPS (Uninterruptable Power Supply) (OPTION 4)"

This option consists of a small, self-contained unit which senses the loss of AC line voltage and quickly substitutes an AC voltage derived from its internal 12 volt battery and solid-state converter circuitry.  It can keep a PCM-1C operating for approximately 15 minutes.  This interval can be extended by connecting an external 12 volt battery to terminals on the rear panel of the unit.  See the AC and DC Power Distribution Schematic in Section 5.

PRIVATE 
E.
TURNSTILE RELAYS (OPTION 5)tc  \l 2 "E.
TURNSTILE RELAYS (OPTION 5)"

This option provides isolated, 10 amp relay contacts to control external inlet and outlet turnstiles or gates.  An additional annunciator board, similar to the one which drives the panel lights and audible annunciators, is mounted on the rear of the upper chassis.  P4 on the computer board provides the actuating signals to the annunciator board relays, K1 and K2.  K1 actuates when the inlet gate should be closed during a user count.  K2 actuates to close the outlet gate except when no contamination has been found on a person.  Both relays are unactuated while the PCM-1C is in test mode.

PRIVATE 
F.
GAS BOTTLE TRUCK (OPTION 6)tc  \l 2 "F.
GAS BOTTLE TRUCK (OPTION 6)"

The gas bottle truck is an accessory which greatly facilitates the installation and removal of gas cylinders from the cabinet.  The cylinder rests on a stepped foot which fits over the rear sill of the cabinet.

PRIVATE 
G.
DETECTOR SCREENS WITH 0.31 SQUARE HOLES (OPTION 7)tc  \l 2 "G.
DETECTOR SCREENS WITH 0.31 SQUARE HOLES (OPTION 7)"

These are the screens with which the PCM-1C was originally equipped.  Subsequently, finer mesh screens became standard on the PCM-1C.  The original (larger mesh) screens are now option 7.

PRIVATE 


tc  \f P  \l 9 ""

PRIVATE 
H.
ALPHA RADIATION DETECTION CAPABILITY FOR FOREARM, PALM & FOOT (OPTION 8)tc  \l 2 "H.
ALPHA RADIATION DETECTION CAPABILITY FOR FOREARM, PALM & FOOT (OPTION 8)"

This option provides the capability to measure alpha radiation on the forearm, palm of the hand, and sole of the foot.  It includes an additional 15-Channel counter board for the PCM-1C microcomputer.  The approximation to the Poisson statistical model, which gives more accurate results than the Gaussian model in determining counts-to-alarm and minimum count time, and in RDA calculations, is especially useful in the typically low background alpha channels.

PRIVATE 
I.
FIFTEEN CHANNEL ALPHA RADIATION DETECTION CAPABILITY (OPTION 9)tc  \l 2 "I.
FIFTEEN CHANNEL ALPHA RADIATION DETECTION CAPABILITY (OPTION 9)"

This option provides the capability to measure alpha radiation on all 15 channels.  It includes an additional 15-channel counter board for the PCM-1C microcomputer.  The approximation to the Poisson statistical model, which gives more accurate results than the Gaussian model in determining counts-to-alarm and minimum count time, and in RDA calculations, is especially useful in the typically low background alpha channels. 

PRIVATE 
J.
PRINTER SHARER (OPTION 10)tc  \l 2 "J.
PRINTER SHARER (OPTION 10)"

This option, which allows a printer to be used by more than one PCM-1C, provides the printer sharer device and the cabling between the printer sharer and the printer.

PRIVATE 


tc  \l 2 ""
PRIVATE 
K.
DISK BASED BUFFER (OPTION 12)tc  \l 2 "K.
DISK BASED BUFFER (OPTION 12)"

The disk based buffer is an add on unit designed to record on a 3.5 inch floppy all PCM-1C transactions.  The floppy should be routinely replaced with a blank one.  The data stored on the disk is a text file of the exact same information that is normally printed with the printer option.  Since the data is stored digitally it can now be easily added to an employee's record.  All data on the disk is time and date stamped and with the Bar Code Reader option, identified by employee.  A serial or parallel printer can also be added to the disk buffer output to provide hard copy of all transactions.  See the "Disk Based Buffer" section of this manual for more details.  This option requires PCM-1C option 14.

PRIVATE 


tc  \l 2 ""

PRIVATE 
L.
RS-232 SERIAL PORT PCM-1C (OPTION 14)tc  \l 2 "L.
RS-232 SERIAL PORT PCM-1C (OPTION 14)"

This option provides two RS-232 compatible ports to the PCM-1C.  Port one is used either for the printer option or the Disk Based Buffer option.  Port two is used for one of the Bar Code Reader options.

PRIVATE 
M.
UL LISTED PCM-1C (OPTION 15)tc  \l 2 "M.
UL LISTED PCM-1C (OPTION 15)"

This option provides a PCM-1C unit fully listed under U.L. 1244, Measuring and Testing Equipment Guidelines.

PRIVATE 
N.
ENHANCEMENT MODULE (OPTION 17)tc  \l 2 "N.
ENHANCEMENT MODULE (OPTION 17)"

The PCM-1C Enhancement Module option gives the PCM-1C system integration capability.  Multiple PCM-1B's, PCM-1C's and PCM-2's can be connected on a common RS-485 network with a Host Computer.  If the user does not wish to install permanent wiring, the Enhancement Module can be configured to store transaction data (1,000 minimum) into local memory then on a periodic basis, the data can be retrieved with the use of a portable computer (RS-232).  The module consists of an enclosure which mounts on the right side column door.  Contained in the enclosure is a CPU board which interfaces between the PCM-1C and the Host Computer, an alarm zone indicator, a two line by sixteen character vacuum fluorescent display, and a 16 key keypad.  The Enhancement Module also supports a variety of card readers, and a remote annunciator panel.  The Enhancement Module is available as a field upgrade kit or as a factory installed option.

PRIVATE 
O.
GAS MANAGER (OPTION 18)tc  \l 2 "O.
GAS MANAGER (OPTION 18)"

The PCM-1C Gas Manager option significantly reduces the consumption rate of the P-10 counting gas used by the instrument.  It consists of a microcontroller based monitoring system which precisely controls the flow of the counting gas into the detectors.  This option requires the removal of the existing flow meter bracket and the existing gas tubing from the flow meters to the detectors.  The Gas Manager module is then mounted in place of the existing flow meter bracket.  Included as part of the option is the new "parallel" tubing set required for operation.


PRIVATE 
Wiring Diagram, Printer Option, 11351-C111Etc  \f O  \l 9 "Wiring Diagram, Printer Option, 11351-C111E"

PRIVATE 
Turnstile Annunciator Board Schematic, 11351-D117tc  \f O  \l 9 "Turnstile Annunciator Board Schematic, 11351-D117"

PRIVATE 
Turnstile Annunciator Board Component Layout, 11351-C118tc  \f O  \l 9 "Turnstile Annunciator Board Component Layout, 11351-C118"


PRIVATE 
PCM-1B/C Upper Chassis Wiring Diagram for Three Alpha Channel Option, 11351-C185tc  \f O  \l 9 "PCM-1B/C Upper Chassis Wiring Diagram for Three Alpha Channel Option, 11351-C185"

PRIVATE 
Upper Chassis Wiring Diagram for 15 Alpha Channel, 11351-D194tc  \f O  \l 9 "Upper Chassis Wiring Diagram for 15 Alpha Channel, 11351-D194"

PCM-1B/C DISK BASED BUFFER
A.
GENERAL DESCRIPTION

The DISK BASED BUFFER is a disk buffer designed to provide magnetic media of all PCM-1C transactions in the form of files on a 3.5" floppy disk.  The Disk Based Buffer will also print data from the PCM-1C to a parallel or serial printer.  A red LED on the front panel indicates when the disk is full.  The Disk Based Buffer requires that the PCM-1C be equipped with the PCM-1C OPT14, RS-232 Serial Port.

B.
THEORY OF OPERATION

The Disk Based Buffer consists of a single board computer equivalent to an IBM PC, and a 3.5" floppy drive.  The board is equipped with two serial ports, parallel port, keyboard port and floppy disk controller.  Serial port 1 is used to receive data from the PCM-1C.  Serial port 2 is used to drive a serial printer.  The parallel port can also drive a parallel printer.  The serial printer must be set up for 2400 baud, 8 bit data, 1 stop bit, no parity and automatic line feed.  The PCM-1C must be set up for 9600 baud (see the section on Multi-Channel Serial I/O board).  A red LED is provided on the front panel as an indicator when the disk if 85% full.  All data that would normally be sent to the printer will be recorded on the disk.  This information can consist of all measurements and their alarm information, system parameter files and channel parameter files.  

C.
OPERATION

The disk based buffer is installed by connecting the Disk Buffer cable, YP11351514, to the RS232 interface board, YP11067003.  The Disk Based Buffer cable is connected to the Disk Buffer port 1 and to the +5Vdc and -Vdc terminals.  On the other end of the cable the red and black wire pair are connected to TB3-2 (black wire) and TB3-1 (red wire).  The green and black wire pair are connected to TB2-3 (green wire) and to TB2-2 (black wire).  The white wire of the white and black wire pair is connected to TB2-4 (white wire), the black wire is not used.  The Multi-Channel Serial I/O board must be reconfigured for 9600 baud.  


If the printer is enabled on the PCM-1C (in system parameter menu) all measurements are sent out the printer port, and if the Disk Buffer is installed the data will be stored on the disk in files.  Each file is given a name based on the date the file was created.  All data collected on 5/1/91 will be stored in a file name 05_01_91.XX.  The XX is the unit number of the PCM-1C.  This number can be changed by the switches on the ESBC board.  (See the PCM-1C manual for more details.)  If a printer is connected to either the serial COMM 2 or the printer port, the PCM-1C data will also be printed as well as stored on the disk.  If for any reason the printer goes off line the data will still be stored but will not be printed.  If the condition that took the printer off line is corrected and the Disk Buffer is reset the printer will begin printing again.  The data stored while the printer was off line will not be printed.  The red LED on the front panel will turn on when the disk is 85% full.  When the disk is full it will stop the PCM-1C from sending any further information.  The PCM-1C will time out with a "Printer Interface" error and the unit will go out of service.   The PCM-1C can be placed back in service by changing the disk and resetting the printer error.  If the Disk Buffer disk is allowed to fill completely, the Disk Buffer must be reset after changing the disk.        


The blank disk used to store data must be a standard 3.5" high density, double sided disk.  The disk must be formatted with DOS 3.3 or greater and have a capacity of 1.4 megabytes.  It is recommended that the floppy disk used in the system be taken out of service after 1 year of use.  


CAUTION: DAMAGE TO DISK DRIVE

Do not leave the PCM-1C operational without a floppy disk in the drive.  If the Disk Buffer is not going to be used for an extended time, turn off the Disk Buffer.  



If a serial printer is to be used with the Disk Based Buffer it must be connected to COMM 2 port on the Buffer.  The pin connections for a HP Think Jet printer are as follows:




DB-9S 

DB-25P




  3──────────────3




  4──────────────6




  5──────────────7




  6──┐
   





  7──┘



  8─────────────20


The CTS pin 8 on the Disk Based Buffer COMM 2 is used as the printer handshake line.


If a parallel printer is to be used it can be connected to the parallel printer port on the Disk Buffer.  This port is a standard Centronics parallel printer port and requires a parallel printer cable.    


On startup or reset the Disk Buffer will check the printer ports for active printers.  If either a parallel or serial printer is found, the data stored to the disk will also be printed.  If the printer goes out of service for any reason the print routine will time out after a few seconds and will not resume printing until the Disk Buffer is reset.  The Disk Buffer can be reset by turning off the PCM-1C or by pressing the reset button on the back panel of the Disk Buffer.

D.
TEST and MAINTENANCE


The Disk Buffer is based on a single board computer from Ampro Corporation.  This board, with a cable set and a floppy disk, make up the complete system.  The single board computer is not field serviceable.   The following jumpers should be on the main P.C. board.


W48 pins 2&3, W41 pins 2&3, W12, W14, W15, W17, W38 PINS 1&2, W26, W28, W45 PINS 3&5, W35, W36, W37, W32, W47 PINS 1 & 2, W5 pins 2&3, W10 pins 1&2, W49, W42, W43 and W7,.


A program EPROM is located in U15 and U16.  This single board computer will automatically  run the programs stored on these two EPROMs.  If the EPROMs are removed, the board can be booted from a floppy with a DOS system on it.   


The Serial I/O cable should be connected to J2-J3.  J3 is the COMM 1 pin connector and J2 is the COMM 2 pin connector.  The speaker, reset and LED cable is connected to J4 and DIN plug is J5.  The parallel printer cable is connected to J6.   The floppy disk cable is connected to J8.   The DC power cable is connected to J1 of the computer board and J1 of the floppy disk drive.


The Disk Buffer can be tested by connecting the buffer to any PC communication package such as XTALK.  Set up the communication package for 9600 baud, 8 data bit, and 1 stop bit.  The DTR (pin 20) line of the Disk Buffer should be connected to the CTS line of the computer.  The computer DSR should be ignored.  Any text data sent to the computer will now be stored in a data file with a date stamp and an extension of 00.   


PARTS LIST
The following table list the electronic items incorporated in the Disk Based Buffer and should contain any part necessary for normal electronic repair.  Unless otherwise specified callouts of manufacturers and manufacturers' part number are to be considered typical examples only and not restrictions against using equivalent parts with the same operating characteristics.  When ordering parts from Eberline, specify model number, serial number, reference designation, value and Eberline part number, or a word description if the part has no reference designation.  Eberline will automatically substitute equivalent parts when the one called out by the manufacturers' part number is not available.

Disk Based Buffer 
E.I.C.



Description




Manufacturer 

OPLP26



LED





Hewlett-Packard

VEBD13


Computer board



Ampro

VEMI78



3.5 inch disk drive


Teac CS-235

VEMI71



3.5 inch blank disk


Standard DS-HD 3.5" disk

VEMI76



Cable set




Ampro

YP11351514


Disk Buffer Cable


Eberline

YP11351197


RS232 Cable




Eberline


PRIVATE 
Wiring for Disk Based Buffer Box, 11351-D517tc  \f O  \l 9 "Wiring for Disk Based Buffer Box, 11351-D517"

PRIVATE 
Outline for Disk Based Data Buffer, 11351-D513tc  \f O  \l 9 "Outline for Disk Based Data Buffer, 11351-D513"

PRIVATE 
Schematic for Disk Based Buffer, 11351-D538tc  \f O  \l 9 "Schematic for Disk Based Buffer, 11351-D538"

PRIVATE 
Back Panel for Disk Based Buffer, 11351-C511tc  \f O  \l 9 "Back Panel for Disk Based Buffer, 11351-C511"
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