
Section 7 - Periodic Field Tests & Troubleshooting 

Troubleshooting 

WARNING 

Extreme care must be used when troubleshooting a system that has 
power applied. All standard troubleshooting precautions apply.  

WARNING.  
Once a problem has been'located, remove all power before continuing 
with the repair.  

CAUTIONI 
Personnel performing the troubleshooting/repair must be qualified to 
ANSI 45.2.6, 1978, Skill Level II.  
Personnel performing the following procedure must be familiar with the
operation of the monitoring system and the location of each piece of 
equipment used in the system.  

NOTE 
improper set point entry can discontinue. UDR operation. This 
includes the alarm set point, 'underrange set point, overrange set 
point, analog output low'scale value, and analog output high scale- 2 
value.  

i.e., If the HI alarm set point is entered above the overrange set 
point, the UDR will display error Message E0002.  

If a problem develops, verify that the Voltages at connection point inputs and utputs are' present 
and that all wiring is secure, for both the detect6r-and UDR. Refer to Appendix B and C for drawings 
and parts lists. If a PROM requires replacement, specify the PROM part number,- PROM revision 
letter, and unit model number. The PROM part number and revision is marked on a label attached 
to the top surface of the PROM. Refer to Section:6 for calibration and electronic adjustments.  

Troubleshooting is required for the detector/preamplifier when the measured output of 'the test 
source shows a marked.change in the count rate observed 'at the'UDR while high voltage remains 
constant, or when an error code is displayed on the UDR. Check foý visible "signs of physical 
damage.  

A fault that cannot be isolated to the detector/preamplifier must be in the wiring between the 
detector/preamplifier and the UDR, or in the UDR itself.  

If the fault has been isolated to the detector preamplifier, the unit should be returned to Victoreen, 
Inc. for repair and recalibration on an -NIST traceable -calibration range. If desired, the following 
procedure, along with the applicable drawings, may'be'-used to identify the faulty component. The 
high voltage power supply should be disconnected at this time. The UDR is to remain connected to 
provide the low voltage power supply and proper termination of the preamplifier. If the fault is 
isolated to the UDR, the UDR should be returned to Victoreen, Inc. for repair. To troubleshoot the 
UDR, a test PROM and special test set, P/N 942TS-100, is required.  

Refer to Appendix B and C for all applicable schematics ,drawings, TP locations, and bill of materials.
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Periodic Field Test

11 WARNINGI 

There Is 120 VAC present it the low voltage DC power supply and 600 
VDC at the high voltage power supply P.C. board. Use extreme care 
when performing the following tests.  

The following tests may be performed on the UDR to check its operation. In addition to these tests, 
alarm circuit and relay operation may be'verified via use of a field test source, or the detector check 
source. Resetting of the alarm trip points to a level before the expected response may be required 
to perform this test.  

Equipment Required 

Digital voltmeter 
Small flat blade screwdriver 
Signal generator 

Test Procedure, 955A-XXYYZ System 

Check Source Response 

1. Depress and hold the Check Source pushbutton for approximately two (2) minutes. Record the 
average mR/h value displayed. The value displayed will normally be within .25% of the value 
recorded on the factory data sheet. For slightly more precise data, subtract the ambient 
background value from the gross check source value.  

2. Verify the following conditions are met for proper check source operation: 
a. Properly connected detector to 956A-201 UDR 
b. +15 VDC power is present from the 956A-201 UDR 
c. Proper discriminator adjustment in the 956A-201 UDR 
d. Proper GM tube high voltage is supplied from the 956A-201 UDR 
e. Fully functional detector preamplifier (located within the detector outer housing) 
f. Fully functional GM tube (located within the GM detector housing) 

Note: 
Item (a) may be verified by physical inspection of the detector to 956A,-201 UDR 
interconnecting cable.  

Items (b - d) may be verified by the 956A-201 UDR readout tests provided herein.  

Items (e - t) require return of the detector assembly to Victoreen, Inc. for repair and 
recalibration.  

3. For ALARA considerations, disassembly of the detector to observe, or attempt to correct check 
source operation is not recommended. There are no user serviceable parts on the check source 
mechanism.
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DC Voltage Checks, 956A-201 UDR 

1. . Using a digital voltmeter set to read DC volts, measure the voltages listed in Table 7-1.  

Table 7-1. DC Voltage Test Points 

Test Point DC Power Supply Voltages Potentiometer 

TB-1 -15 VDC, ± 0.75 V N/A 
TB-2 Ground DC N/A 
TB-3 Ground DCO N/A 
"*TB-4 +5.0 VDC, ± 0.10 V VRI (or power supply) 
TB-5 +15 VDC, ± 0.75 V - N/A ,

"The only adjustable voltage is the +5.0 VDC supply. The other voltages are regulated by the 
+5.0 VDC supply. If the +5.0 VDC supply is out of tolerance, adjust VR 1 on the power supply 

2. If any voltage does not meet the tolerance after adjusting the +5.0 VDC supply, the unit should 
be returned to Victoreen, Inc. for replacement of the DC power supply.  

Discriminator Check, 956A-201 UDR 

1. Set the digital voltmeter to DC Volts and measure the upper and lower discriminator voltages 

using the values listed in Table 7-2. below. .. ..  

Table 7-2. Discriminator Test Points 

Test Point Description Expected Voltage i Potentiometer 
GND Ground N/A - -N/A 

. LO Low Discriminator 0.500 VDC,- .05 V - I VR11 .1 .  
HI High Discriminator 7.000 VDC ± .100 V VR10 

- 2.- -If either'voltage is out of tolerance, it may be brought into' tolerance by adjusting the appropriate 

potentiometer.  

3. If the proper adjustments can not be achieved, return'the unit to Victoreen, Inc. for repair.

High Voltage Check, 956A-201 UDR 

1: With the digital voltmeter set to read DC voltage, measure the detector high voltage as listed in 
Table 7-3 below.  

Table 7-3. High Voltage Test Points

Test Point Description Expected Voltage Potentiometer 
GND Ground N/A N/A

HV, 1000:1 897A-210 0.550 V ±.01 
897A-220 0.575 IV ±.01 
897A-230 0.550 V ±.01

VDC 
VDC 'Vnr

R5 
R5

7-3

j

-v Test

2. If the 1000:1 voltage is out of tolerance, adjust R5 as required.  

3. If the proper HV adjustment can not be achieved, return the unit to Victoreen, Inc. for repair.
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Analog Output Check, 956A-201 UDR

1. To adjust the low scale output, enter 1.00E2 into setpoint 7; Analog Low Scale setpoint.  

2. Adjust the appropriate zero adjust potentiometer as listed in Table 7-4 below as required. The 
output signals may be measured at the terminals as listed in Table 7-5 below.  

Table 7-4. Analog Output Test Points 

Description Expected Output Potentiometer 
0-10 V Output. Zero 0.00 V ± 0.01 V VR1 
0-10 V Output Span 10.00 V ± 0.01 V VR2 
4-20 mA Output #1, 4.00 mA ± 0.05 MA VR7 
Zero 
4-20 mA Output #1, 20.00 mA _ 0.05 MA VR4 
Span 
4-20 mA Output #2, 4.00 mA ± 0.05 MA VR6 
Zero 
4-20 mA Output #2, 20.00 mA ± 0.05 MA VR5 
Span I I _I

Table 7-5. Analog Output Test Terminals 

Description Terminals 
0-10 V Output (+) P6-5 
0 -10 V Output (-) P6-6 
4-20 mA Output #1 (+) P6-1 
4-20 mA Output #1 (-) P6-2 
4-20 mA Outout #2 (+) P6-3 
4-20 mA Output #2 (-) P6-4 

3. Return the setpoint to its normal value.

4. To adjust the Analog Full Scale setpoint, enter 1.00E-1 into setpoint 5, 
setpoint.

Analog Output Full Scale

5. Adjust the appropriate full scale adjust potentiometer per the Analog Output Test Points table 
shown above as required. The output signal may be measured at the terminals listed in the 
Analog Output Test Terminals table shown above.  

6. Return Setpoint 3 to its normal value.  

7. If adjustments are required, repeat steps 1 through 6 as required to ensure both measurements 
remain within the required tolerance.  

8. When a local indicator is provided, the mechanical meter zero adjustment screw may be 
adjusted to obtain a true "zero" reading. (The power to the readout should be turned off to obtain 
a true zero).  

9. To adjust the full scale response of the local indicator, repeat steps 4 through 6. Potentiometer 
R1, located inside the local indicator enclosure, may be adjusted as required to obtain full scale 
meter deflection.  

10. If the proper voltages can not be achieved, return the unit to Victoreen, Inc. for repair.
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Counter Test 

1. Set-up signal generator as follows: 
a. Square Wave pulse 
b. 1 Volt peak positive pulse 
c. DC offset: at ground reference 
d. 10Hz 

2. Connect the signal generator to connector J5 on the 956A readout.  

3. Set the conversion constant on the readout, function switch position 5, to 1.OOEO.  

4. Adjust.the signal generator to the following frequencies and verify the 95"6Areadout display.  

Signal Generator 956A Readout 
Output Display Value 
0.01 Hz .600 mR/h ±5% 
0.10 Hz 6.00 mR/h ±5% 
1.00 Hz 60.0 mR/h ±5% 
10.0 Hz .600 R/h ±5% 
100.0 Hz 6.00 R/h ±5% 
1000.0 Hz 60.0 R/h ±5% 

897A-2XX GM Detector Test 

The only field test to verify Gm Detector and preamplifier operation is the check source test described 
earlier for the 955A-XX-YY-Z system.
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Detector Troubleshooting

The following section describes the internal adjustments and troubleshooting Information for the 
897A Detector. Since internal adjustments or component replacement will usually require detector 
calibration on a NIST range, field disassembly and troubleshooting is not recommended.  

Detector Disassembly (Factory only) 

KWARNING 

An 8 iCi chlorine CI-36 radio active check source is mounted 
inside of the check source housing. Safety glasses must be worn 
to protect the eyes when close visual contact with the 
preamplifier circuit board Is necessary. Consult the facility 
radiation safety officer prior to disassembly of the detector to 
ensure the appropriate radiation safety procedures are observed.  

11 WARNING 

Ensure that the detector power has been removed prior to 
disassembly.  

1. Disconnect the interconnection cable at the detector.  

2. Remove the six screws around the circumference of the housing.  

3. Extract the preamplifier assembly, taking care no to damage the detector housing gasket.  

Detector Assembly (Factory only) 

1. Place the preamplifier assembly in the protective housing and re-align the detector housing 
gasket. Replace gasket if damaged or brittle.  

2. Replace the screws around the circumference of the housing.  

3. Connect the interconnection cable.  

Discriminator Setpoint Adjustment (Factory Adjustment Only) 

This adjustment provides discrimination of input pulses which are below a user specified value. The 
nominal setpoint value (factory set) is +0.5 Vdc. If a value other than +0.5 Vdc is desired, 
adjustment can be made by connecting a DVM to the node of R38 - R39 (+) and R44 (-). Turn 
potentiometer R44 to the level of pulse discrimination. The adjustment is then complete.

7-6



HV Power Supply Adlustment 

R5 adjusts the detector high voltage, and the HV test jack allows a 1000:1 voltage measurement to 
be read. Foi the Model 956A-201 Universal Digital Ratemeter,' refer to the appropriate detector 
calibration data sheet included with each detector for specific high voltage settings.  

Anti-jam Setpoint Adjustment (Factory Adjustment Only) 

When the detector is -used in a digital system, the parameters (dead time correction, count 
conversion, and anti-jam setpoint) are determined during factory calibration.- Therefore, no customer 
adjustments are required. If the GM tube fails, the detector must be returned to the factory for repair 
and re-calibration.  

DC Power Supply, Detector (Factory Test Only) 

WARNING 

-AC voltage is present on the-printed Circuit board (pads J .& H).  
Exercise caution when making measurements near this area.

1. With cable connected to the UDR, turn on the UDR to provide a low voltage power supply to 
the detector.- High voltage is to be disconnected. .  

2. Using a DVM, measure the voltage at pad A (+ DC input Voltage) and pad c; chassis ground 
(-). The reading should be +10 Vdc (analog readouts) or +15 Vdc (digital readouts). If proper 
voltage is obtained, measure the voltage present across Cl. The reading should be 10 Vdc 

. ± 0.2 V for the 10 volt power supply. If channel power is 15 Vdc and the reading obtained in 
-this step is greater than +10.5 V, check jumper J3 for proper placement (i.e. A/B, 15 V; B/C, 
10 V). If voltage is not present at pad A,.-remove the connector at the detector and inspect 
the cable assembly for broken or cut wires.  

3. Measure the +15 Vdc power supply at the UDR to ensure that the UDR is functional. If not, 
refer to the applicable drawings for the UDR 'so that the'-appropriate troubleshooting 
procedure can be used.  

4. If +10 V is not present across capacitor Cl, preamplifier circuitry failure has Occurred. Using 
the schematic diagram as a guide, analyze and replace the faulty components.
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Signal Transmission, Detector (Factory Test Only) 

WARNING 

High voltage Is to be disconnected for this procedure. Channel power 
is to remairl on. Refer to schematic 897A-210-13.  

1. Using a DVM, measure the discriminator voltage between pin 9 and pin 8 of Z1. Zero to +2 
V should be obtained by adjustment of R44. If not, zener diode CR11 or Zi may be faulty.  

2. Connect a pulse generator to the junction of R17-C1O and ground. Adjust the pulse 
generator output for a 50 microsecond pulse of -5 V amplitude with a frequency of 1 kHz.  

3. Using an oscilloscope, verify pulse transmission. Pulses should be present at Z1 pin 14, 
R23, ZI pin 7 and pad G. If not, locate the point where pulse transmission is terminated and 
replace the defective component.  

CAuTION 

Before continuing, measure the anti-jam set point voltage at pin 10 of 
Z1 and ground. Record this value. If a malfunction is found in this 
section, the faulty component should be replaced and the set point 
readjusted to Its original value.  

4. Remove the pulse generator. Connect a DC power supply across R25 (+) and ground (-).  
Connect a DVM at pin 13 of Z1. The output should be low. Increase the power supply 
slowly until pin 13 changes from the low to the high state. If this does not occur, Zi is 
defective.  

5. If the above output state change is present, connect the oscilloscope to pin 2 of ZI. A 
square-wave of approximately 50 kHz should be observed when the output of Z1, pin 13 is 
high. If not, isolate the faulty component and replace it., 

6. Set the high voltage to the operating point of the G-M tube. Using an electrostatic voltmeter, 
measure the high voltage at the pad labeled HV with respect to chassis ground. If high 
voltage is not present, check for broken wiring or a high voltage supply failure at the UDR.  

7. If all previous steps indicate the electronics are functional, the G-M tube needs replacement.  
This requires that the detector be sent to the factory for recalibration.  

Check Source, Detector (Factory Test Only) 

If the check source meter movement does not operate, perform the following steps.  

NOTE 
This test requires continuous activation of the check source 
control at the UDR.  

1. Using a DVM, measure the DC line (+15 VDC) at pads J and H. If 15 VDC is not present, 
check cable connectors for broken wires. Detector pad H is on when the check source is 
actuated. Pad J is on when the check source is not actuated. Also determine if the check 
source circuitry at the UDR is functional.  

2. If the DC voltage is available, the meter movement, with integral check source capsule 
should be replaced.
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NOTE 

The check source meter movement assembly contains an 8gCi, 36CI radioactive source. Consult your Radiation Safety Officer to 
ensure proper radiation safety procedures are observed when 
removing the radioactive source or meter assembly.  

NOTE 

If a problem cannot be resolved by using -the drawings in the 
Appendix while applying the troubleshooting Instructions found In 
this manual, or by performing the electronic ,adjustments in 
Section 6, -please contact the Victoreen Customer Service 
Department at (216) 248-9300 for assistance.  

-Digital Ratemeter Troubleshooting 

The digital ratemeter incorporates a multiwire main circuit board.- Replacement of components on 
this board must only be performed by personnel familiar with this type of construction. The following 
describes adjustments that may be performed to verify operation: 

UDR Electronic Adiustments 

Analog Output Adiustments (Refer to Periodic Field Test) 

Signal Input DC Offset and Gain Adlustment (Factory Adiustment Only) 

1. Disconnect the detector signal input.  

2. Set the DVM to the 1 volt range.  

3. Connect the positive lead of the DMV to TP-1 and the negative lead to the ground test jack.  

4. Short the signal input connector on the rear panel (P5).  

5. Adjust VR9 for a DVM -reading of 0.000 volts.  

6. Disconnect the DVM and connect an oscilloscope(to channel 2) positive lead to TP-1 and the 
negative lead to the ground test jack.  

7. Disconnect the short on the signal connector, on the rear panel (P5).  

8. -Connect a signal generator to P5.  

9. Connect an oscilloscope to channel 1 to monitor the signal generator output.  

10. Adjust the signal generator output to obtain a 10 microsecond negative or positive going pulse 
(depending on input selection), with a +1 volt amplitude at a 1 kHz repetition rate.  

11. Adjust VR8 to obtain unity gain. A +1 volt input should produce a +1 volt output pulse.
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High and Low Discriminator Adiustments

The low discriminator should be set to +0.5 Vdc, while the high discriminator should be set to +7.0 
Vdc unless otherwise specified in the detector calibration.  

The following factory adjustments are included for general information and should not be performed 

in the field.  

Anti-Jam Threshold Adiustment (Factory Adiustment Onlvy 

This adjustment is dependent on the type of detector used. Potentiometer VR12 is used to adjust 
the DC level measured at R94. Table 7-6 shows the DC adjustment values necessary for each 
detector type unless otherwise specified.  

Table 7-6. Anti-Jam Threshold Adjustment 

Test Pulse Width Detector Type DC Value at R94 Equivalent mR/h Jumper J7 

10 microsecond 897A Series 0.740V 897A-21X 3.16 x 103  2 to 3 
(50 kHz square wave) GM Detector Family 897A-22X 2.14 x x10 4 

897A-23X 2.50 x 105

Write Cycle Clock Adiustment (Factory Adlustment Onlv)

1. Connect the channel 1 oscilloscope (xlO probe) to U19-2 (clock).  

2. Connect the channel 2 oscilloscope (xlO probe) to U19-12 (short 02).  

3. Adjust VR13 to obtain: 

Chan 1 

235 ns
Chan 2
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1.0 PURPOSE 

The purpose of this Bulletin is to provide a procedure for the modifications required to a 
956/956A series digital ratemeter whenever an existing 897 series detector is to be 
replaced by a 897A series detector on a previously installed monitoring channel. The 
modifications are required due to detector re-design which replaces the existing AC driven 
check source with a low voltage DC check source mechanism. In addition, the existing 
modular connector installed at the detector end of the field cable is replaced with a one
piece military style for increased reliability and environmental sealing.  

2.0 SCOPE 

The required modifications are as follows: 

2.1 Internal wiring changes in the 956/956A series ratemeter to remove switched 
120 VAC from the check source relay and substitute switched 15 VDC a 
required by the replacement detector. This modification is always required.  

2.2 Re-position of connector pins in mating plug for 956/956A series ratemeter P2 
(detector) connector. This modification is always required.  

2.3 Connector replacement at the 897 detector end of the field cable to remove the 
existing modular connector and install the mating connector supplied with the 
replacement 897A series detector. This modification is always required.  

2.4 Internal wiring changes in the 958 or 958A Remote Alarm/Meter to re-route 
check source wiring. This modification is only required when 958 or 958A series 
remote alarms are installed.  

2.5 Existing detectors listed below are covered by this bulletin.  

Aluminum Housing Stainless Steel Operational Check Source 
Detectors Housing Detectors Range Activity/Isotope 

897-210-5 897-211-5 0.01-1000 mR/h (Low) 0.3 pCi/Sr-90 
897-220-5 897-221-5 0.1-10000 mR/h (Mid) 1.0 ýLCi/Sr-90 
897-230-5 897-231-5 1-100000 mR/h (High) 8 4Ci/SR-90 
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2.6 Replacement detectors listed belovk are covered by this Bulletin. -

SAluminum Housing Stainless Steel Operational - Check Source 
Detectors Housing Detectors 'BgRn g Activityllsototp 

897-210-5 897-211-5 0.01-1000 mR/h (Low) 8 liCi/CI-36 
897-220-5 897-221-5 0.1-10000 mR/h (Mid) 8 pLCi/CI-90 
897-230-5 897-231-5 1-100000 mR/h (High) -8 1Ci/C0-36 

2.7 The three activity levels of Sr-90 provided as a check source in each of the three 
existing detector ranges has been replaced by 'a single,'- 8 uCi, C6-36 source, 
enclosed in a hermetically sealed capsule. The replacement detector will provide a 
substantial increase,-in check source response on low and mid range- monitoring 
channels when compared to the existing 897 series low and mid range detectors. If 
less response is desired, the GM tube capsule may be rotated to reduce the overall 
response to the check source.  

Typically, the 36Cl check source may be expected to provide a response between 
50 and 300 mr/h, based upon the position of the GM tub*'Be ta "window" relative 
to the actuated check source capsule position.  

2.8 Seismic Test Reports 950.352 and 950.353 detail testing performed on specimen 
detectors containing the 857-210-30 check 'source i-ne6hanism provided in the 
replacement detectors. The replacement source (857-210-30) is classified per 
10CFR32 as an exempt quantity and as such does n6t require an NRC license for 
possession when it is contained as part of the detector assembly.  

2.9 This bulletin provides the required instructions for a technician to install, test and 
.document the check source wiring 'and connector changes required when an 
existing 897 series detector is replaced with an 897A series detector.  
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3.0 RESPONSIBILITIES 

Personnel performing this procedure require basic skills with hand tools, electronic 
soldering skills and the ability to take low voltage DC measurements.  

4.0 EQUIPMENT REQUIRED 

4.1 Digital Voltmeter (DVM) : Fluke 8020B or equivalent.  

4.2 1/4" width flat blade screwdriver.  

4.3 Wire strippers suitable for use with 18 and 22 GA Teflon wire.  

4.4 Small wire cutters.  

4.5 897AKIT: Field installation and modification kit.  

4.6 Soldering iron: 50W max.  

4.7 Electronic Solder: Kester "44" resin core s/n 60 alloy or equivalent.  

4.8 #1 Phillips screwdriver.  

4.9 1/4" Nut driver.  

4.10 1/4" Ignition wrench or equivalent.  

4.11 Cable cutters capable of shearing composite cable of up to 0.65" diameter.  

4.12 Solder wick or solder removal suction bulb.  

4.13 Factory Calibration Data Sheet for the replacement detector with conversion 
constant and dead-time (tau) values for entry into 956 / 956A ratemeter.  

4.14 Loop Diagrams of channel wiring: 956A-201-106, 958-1-24 & 958A-1-24.  
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4.15 Detector Schematic 897A-210-13.  

5.0 RATEMETER MODIFICATIONi PROCEDURE, 

5.1- Prior to turning off 956/956A iratemeter AC power, -verify that -all required 
personnel are aware -that alarm actuation may occur -depending on specific 
installation. Inform operators that alarm annunciation may occur. VERIFY that any 

S- control function that may-occur is understood by all parties involved. Turn off ac 
power at-the push-button switch-on the front panel of the 956/956A ratemeter 
and disconnect external connections from the rear panel of the ratemeter.  

--Disconnect the detector to be replaced. ------

5.2 Remove the 956/956A ratemeter from the rack chassis or enclosure by tuning the 
- - front-panel pawl fastener counter-clockwise until the-ratem-eter can be withdrawn.  

5.3 - Remove the two screws located at each upper corner of the ratemeter rear panel.  
Remove the four screws retaining the power supply bracket and remove both 
ý upper frame rails by turning them counter-'clockwise.:Retain'all hardware for re

-~ * - ---- installation.--- - -

"5.4 Remove the connector, plug from J2 on the relay board and rerfhove the mounting 
hardware attaching the relay board to the power supply bracket. Retain all 

- :, . , ,hardware for re-installation. -... --

5 5.5

-t I - 1

Unsolder the yellow/green wire from "B" of relay K2 (Check Source) and remove 
solder from the plated through-hole-so that new wiring may be inserted: Remove 

-the female pin from position 12 of ratemeter rear panel connector P2 using the 
extraction tool -supplied, -with the 897AKIT' (. AMP-:,#305183, Victoreen P/N 
99-37-1 ) and discard the yellow/green wire and pin. --

.5.6 Using the 6"- section of white/red wire-with the crimp'piri-attached (supplied with 
- the 897AKIT), insert the -female pin end into the- rear'panel'c6onne'ctor P2-5. Insert 

the other end into the hole marked "B" at relay K2 on the relay board and .solder.  

5.7 Using the 6" section of redwire with the crimp pin-attadhed '(supplied with the 
897AKIT), insert the female pin into the rear panel connector P2-4. Insert the

mb/d#1 /mb951 008.doc
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other end of the red wire into the hole marked "C" at K2 on the relay board and 
solder.  

5.8 Remove the yellow/blue wires and post from the hole marked "A" at relay K2 and 
remove solder from the plated through hole so that the new wire may be inserted.  

5.9 Cut both yellow/blue wires off the post removed in step 5.8 and place the heat 
shrinkable tubing over either of the wires. Strip 1/2" of insulation off each wire 
and make a mechanical connection (splice) between the wires. Solder the 
connection and place the heat shrinkable tubing over the splice and apply heat 
until the tubing has conformed to the splice underneath.  

5.10 Insert the red wire with ring lug attached (supplied with the 897AKIT) into the 
hole marked "A" at relay K2 on the relay board and solder.  

5.11 Connect the ring lug end the wire installed in Step 5.10 to the terminal strir 
located on the power supply assembly with RED 18 GAUGE wires already 
connected to this point. This is the + 15 VDC power supply terminal.  

5.12 Affix the orange self-adhesive label, supplied with the 897AKIT, to the power 
supply bracket inner surface to the right of the model/serial number tag. The label 
identifies the ratemeter as modified to operate with 897A series detectors 
equipped with DC check source mechanisms.  

5.13 Re-mount the relay board on the power supply bracket using the hardware 
removed in step 5.4. Plug the harness connector back into J2 on the relay board.  

5.14 Re-install the ratemeter frame rails removed in step 5.3 taking care not to over
tighten them. The counter sunk holes for the power supply bracket mounting 
screws should be facing upwards. Replace the two screws attaching the frame 
rails to the rear panel.  

5.15 Using the nylon wire ties supplied with the 897AKIT, dress the added wires into 
the harness so that no wires extend outside the chassis of the ratemeter.  

5.16 Reconnect only the AC power connector to the ratemeter P3 connector on the 
rear panel. Depress the ratemeter front panel switch to turn the ratemeter on.  

mb/d#1 /mb951008.doc
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5.17 Place the digital voltmeter (DVM) onthe 20 VDC range and measure'the voltage 
present between P2-3 (-) and -P2-4 (+). The.-voltage present should be + 15 +1
0.75 ,volts. Move the DVM -positive lead to P2-5. There -should be zero volts 

. .. .-, present. Record -the results of this step on the attached modification and test data 
sheet. , .' .  

5.18 ,Depress and hold the front -panel CHECK SOURCE push button. Measure I- between P2-3 (-) and P2-4 (+): There should 'be ,ero volts present. Move the 
DVM positive lead to P2-5. The-voltage present should be + 15 +/- 0.75 volts.  
Record the results of this step on the attached modification and test data sheet.  

- Turn OFF ratemeter when this step -has been completed and remove the AC 
S 'power plug from the ratemeter P3 connector.  

5.19 Re-install the ratemeter into the rack chassis and tighten the front panel fastener 
pawl. Modification of the 956/956A series ratemeter is complete.  

5.20 Locate the mating plug for rear panel'connector P2'(Detector) on the 956/956A 
ratemeter. ;Remove the two screws from-the back shell cable clamp on this 
connector and remove the back shell from the connector body by turning counter
clockwise. Use the P2 connector on the ratemeter to lock the connector while the 

. back shell is :being loosened: If -no'Remote Alarm (958/958A) is installed, 
complete the following steps 5.21.1 through'5.22.2. If a 958 or 958A Remote 
Alarm is installed on the channel, complete Step 5.22.  

NOTE: Refer to figure -1 for usage of the Extractor Tool provided with the kit.  

5.21. P2 Modification, No Remote Alarm: 

5.21.1; -Using the pin extractor-(AMP #305183) provided in the 897AKIT, 
-.- extract the existing pin -and were from position 12 of the mating plug 

andre-insert it into position 4'of the plug.  

5.21.2 Using the:pin extractor, extract the-'xisting' pin and wire from position 
13 of the mating plug and re-ins'ert it int6 position 5 of the plug.
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5.22 P2 Modification, with 958/958A Remote Alarm.  

5.22.1 For channels equipped with a Remote Alarm, an additional conductor 
is required between the ratemeter and 958/958A Remote Alarm.  
Additional pins are provided in the kit if it is necessary to re-terminate 
the P2 mating plug. Note the existing color or wire number used for 
each pin and record them. Trim back the external jacket of the cable 
until the length of the spare conductor(s) is 1/2 that of the terminated 
conductors. Select a spare conductor to be used and record its color or 
wire number. Trim any unused spares back to the jacket. Cut the 
terminated conductors to match the length of the selected spare and 
terminate all conductors with the male pins provided in the 897AKIT.  
Refer to Loop Diagrams 958-1-24 or 958A-1-24 provided with the 
897AKIT.  

5.22.2 Re-insert all terminated conductors back into the connector body as 
they were originally installed except the new spare conductor and the 
conductor that was removed from position 12.  

5.22.3 Install the conductor that was removed from position 12 into position 
4 of the P2 mating connector. Install the spare conductor into position 
5 of the connector.  

NOTE: Refer to the Loop Diagrams 958-1-24 or 958A-1-24 as necessary for 
the following steps. The 958A series of remote alarms may be 
identified by a "Silence" push button located on the face of the remote 
alarm. 958 series alarms do not utilize the "Silence" feature.  

5.22.4 Open the 958/958A enclosure and locate the field cable coming from 
the 956/956A ratemeter. Locate the spare conductor selected in 
5.21B and terminate with a ring crimp lug from the 897AKIT. Locate 
the cable going from the remote alarm to the detectors and terminate 
with ring lug the same color or wire number conductor as was used 
from ratemeter to remote alarm.  

mb/d#1/mb951008.doc V
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5.22.5-,: For 958 remote alarms, place the two wires terminated-in step 5.24B 
'on TB2-2 in the remote alarm enclosure. For 958A remote alarms, 
place the wires on TB1-1 ..

5.22.6 For 958 remote alarms, moved both'wires currently on TBl-10 to 
TB1-1. For 958A remote alarms, move the wires from TB1-1 to 

- ~TB2-3. -

5.23 Re-assemble the connector and backshell at the 956/956A ratemeter and replace 
the cable clamp. Insert the re-assembled mating plug into' ratemeter connector P2 

,, (Detector). Install remaining P1-P6 connectors removed in Step 5.1.

6.0 DETECTOR TERMINATION PROCEDURE 

6.1 Remove the-detector to be replaced from-the wall mounting bracket. With the 
field cable still connected to the detector, unscrew (CCW) the cable clamp at the 
rear-of the connector and slide the clamp, spring and internal bushing up the field 
cable. Unscrew the connector back shell (CCW) from the connector body and 
slide it up the field cable.  

6.2 Record the conductor color or number and the connector pin number each is 
associated with.-Note that the thicker of the two visible coaxial cables is utilized 
for high :voltage and will be connected to pin 10 (center pin) of the existing 
connector.' The smaller diameter coaxial cable is the signal and is connected to pin 
19 of the existing connector.  

6.3 -After the conductor color or-number and the existing conne'ctor pin numbers have been recorded, unscrew the.connector from the'detector and pull out the plastic 
insert from the connector body. When-the plasticinsert has been exposed, pull 

"" the two pieces of the insertrapart so that the'individual pin-s*are visible.  

6.4 Pull each conductor and pin one at a time from the connector insert until all have 
been removed. Remove all pieces of the existing connector from the field cable 
and discard them.
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6.5 Install the cable clamp and back shell supplied with 
detector over the field cable. If Victoreen P/N 50-100 
install any cable boots needed to-build up cable.diameter.

the replacement 897A 
cable was not supplied,

6.6 Unsolder all of the existing pins from the field cable and discard the pins.  

6.7 Cut the heat-shrinkable tubing supplied with the 897AKIT into six pieces of 
approximately 3/8 " in length and place the tubing over each conductor.  

6.8 Solder each of the conductors to the new connector body in accordance with the 
table below. When soldering is complete, slide the tubing down over the solder 
cup on the connector and heat shrink.

Old Connector 
Pin Nmber 

10 
19 
16 

"GND SYMBOL" 
17 
7 
3

New Connector
Designation

E 
G 
K 
K 
C 
H 
J

High Voltage (large dia. coax) 
Signal (small dia. coax) 
Signal Ground (shield of small coax) 
DC Ground 
+ 15 Vdc Supply 
Check Source 
Check Source

6.9 Carefully screw the terminated connector into the replacement 897A detector and 
with the field cable held so that it does not turn, assemble and tighten the back 
shell and cable clamp. Tighten the clamp so that the field cable is firmly gripped.  
Remove the connector from the detector when completed so that the complete 
channel wiring may be verified prior to detector connection.

mb/d#1 /mb951 008.doc
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7.0 TEST PROCEDURE ., 

7.1 -With all, connectors except P1 connected-to the'ratemeter, turn on ratemeter at 
the front panel power -switch, and verify-•he table -below. 'Record verification on 
the attached modification and data sheet. Use caution as high voltage (600 VDC 

-.. max.) is present on the connector.

S... .Connector Pin.. '_Voltage'Present 

E - 550- Volts 897A-23X 
575 V, 897A-22X,-897A-21X 

G Nominally Zero 
K Zero (Ground) 
C + 15 +1- 0.75 volts 
H + 15 +/- 0.75 volts 

----Nominally Zero 

7.2 Depress and hold the 956/956A-CHECK- SOURCE push-button and verify ihe 

following table. Record the verification on the Modification and Data Sheet.  

Connector Pin -Voltaee Present 

H Nominally Zero 

J + 15 +/- 0.75 Volts 

7.3 Enter the new conversion constant value supplied with replacement detector into 
the 956/956A ratemeter (ratemeter function switch position #5) and record on 
the Data Sheet.  

7.4 Enter the new" dead -time (tau) valbe supplied with the replacement detector into 
the 9 5 6/956A-ratemreter (rateimeter 'function switch position #2) and record on 
the Data Sheet. Th -

7.5 Turn off 956/956A ratemeter power and mount and connect the replacement 
detector in the final installed location. Reconnect P1 at the ratemeter rear panel 
and turn on ratemeter power.  

mb/d#1 /mb951008.doc .-- -,
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7.6 After the detector has settled, note and record the background level on the data 
sheet. The background level with no radiation-present may be slightly lower with 
the replacement detector then previously noted as the operation check source 
utilized does not contribute to induced detector background.  

7.7 Depress and hold the ratemeter CHECK SOURCE push button. Note and record 
the value displayed on the data sheet. The value noted will in most cases be high 
than the value noted with the old detector as the replacement source activity is 
greater and yields higher countrate per microcurie of activity.

7.8 Verify all alarms are cleared. The channel may be returned to service at this time 
or additional site specific testing may be performed prior to return to service.

Body

FIGURE 1 

Insert Extract Tool over Pin to be removed 
while gripping body. When tool has bottomed 
in connector, depress plunger to eject pin and 
conductor for connector.
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Modification and Test Data Sheet 
897A Replacement Detector Installation 

Facility:Customer:

Ratemeter Model: 

Remote Alarm Model: 

Replacement Detector Model: 

Ratemeter Modification Verification 

5.17 Check Source OFF 
P2-3 to P2-4 (+15 +/- 0.

Serial No.: 

Serial No.: 

Serial No.:

.5 volts) P-3 to P2-5 (nom. zero volts)

5.18 Check Source ON 
P2-3 to P2-4 (nom. zero volts) P2-3 to P2-5 (-+ 15 + /-0.75 volts)

Detector Field Connector Verification

1.1 Pin E 
Pin G 
Pin K 
Pin C 
Pin H 
Pin J

(550 to 600 volts depending on channel) 
(Nominally zero volts 
(Zero volts - ground ) 
(+ 15 +/- 0.75 volts) 
(+15 +- 0.75 volts) 
(Nominally zero volts)

Check Source ON Connector Verification

7.2 Pin H 
Pin J

(Nominally Zero Volts) 
(+15 +/- 0.75 volts)

7.3 Conversion Constant 

7.4 Dead Time (Tau) 

7.6 Background value -

Check Source OFF 

7.7 Check Source Response

Performed By: 

"•eview By:
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Appendix B. - Applicable Drawings 

Description 

Detector Dimensional Outline 
Detector Main Assembly, Stainless Steel Housing 
Detector Main Assembly, Aluminum Housing 
Wall Support, Detector 
Check Source MTG Assembly 
Check Source Assembly 
PC Board Assembly 
Tube Assy, Low Range 
Tube Assy, Medium Range 
Tube Assy, High Range 
Schematic, Detector 
Detector Dimensional Outline 
Bracket, Detector 
Tube Assy, Low Range 
Tube Assy, Medium Range 
Tube Assy, High Range 
Loop Diagram 
Interconnection Diagram, Local Alarm 
Interconnection Diagram, Local Alarm 
Dimensional Outline, Readout 
Assembly, Digital Readout 
Assembly, Front Panel 
Assembly, Front Panel PC Board 
Assembly, Rear Panel 
Assembly, Power Supply 
Harness Assembly 
Assembly, Relay PC Board 
Power Supply 
Main PC Board Assembly 
Assembly, High Voltage Board 
Harness, Power Supply 
Harness, Main PC Board to Relay Board 
Harness, Analog output 
Harness, Detector Power Supply 
Harness, AC Power 
Dimensional Outline, 3-Bay Chassis 
Table top Mounting Enclosure 
Panel Mount Enclosure 
Blank Panel Assembly 
Panel Adapter, Dimensional Outline 
Multi-conductor Cable 

Test Fixture Adapter 
Test Fixture Adapter, Stainless Steel 
Dimensional Outline - Remote Alarm 
Maintenance Bulletin, Check Source Replacement
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NOTES 

I FOR AREA MONITORING APPUCATIONS. USE WALL MOUNTING BRACKET SUPPUED 
LOCATE DETECTOR ABOVE NORMAL HEAD HEIGHT 
ORIENT DETECTOR VERTICALLY, WITH CONNECTOR FACING UP.  
AND GM TUBE FACING THE AREA TO BE MONITORED 

2 APPROXIMATE WEIGHT AS SHOWN 3 2 LBS 

AS RECOMMENDED MTG HARDWARE OTY 4, 1/4-20 GRADE 5 (MIN) BOLTS 
4 RADIOACTIVE OPERATIONAL CHECK SOURCE: 8uCI. CI-36 

A5 G.M TUBE CENTER UNE INSIDE HOUSING.  

6 WALL BRACKET INSTALLED WITH STOPS POSITIONED AT BOTTOM OF BRACKET.

A

DRIWNG TEMPLATE FOR 
843-6-26 WALL 

MOUNTING BRACKET

DIMENSONS AREIN •s 3-3-95 VICTOREEN, INC.  
TOIMC ,ASSEy uS 0 6000 COCHRAN RD. SOLON, OHIO 139 A 
COMA ,, , .m an H!SH AT" X "*" D IM ENSIONAL O UTLIN E 

ICoutn CD4OIIATE'D ORAWINO .25±' .0t5 ± 1. 125 .a i. ±r i _ s£0GM±DETECTOR 
- ' - 5JaVE AL.L MM A BRrA -7A- 2 0 TO--4 897A--2XO |S$APP I .EDG E TS .m1015 t'-" " ' =' " * D =•• 1 o

2 1

D

C

-WALL MOUNTfING 
BRACKET 
P/N 843-6-2F

I



S E TOCON WIRE 
N GPIN COLOR 
A c WK/FIED 
i- a W1T./GRN 
HH RED 

mv E vW WtR K vK a LUGC REEN

NOTES 

I POSION IITBE SO THAT APERT1JRE " .LED S5)-RD IS DIREC-TY 
I UNLIN "•h LARGE D MLETER HOLE IN PC BOARD 

lIEMS 43 AND 44 ARE SUPPLED 11 CHE.-CK SOURCE ASSEMBLY 
AND ARE COMPLETED BY RADIATION SAqtM'T ITCIEICINS 

SmBIN(IT (EM 18) IS TO BE USED ON ALL WIRES AT CONNECTOR.  COVERING SOLDr.R CUP 

4 rUNCTIOlALlY 'lEST TO BE PERFORMED PER TP827A. SOURCE 
RANGE CALJBRATION PER PROCEDURE CAL-4UR

WIRING DIAGRAM 
NO ScAI.

SECTION A-A

r

A.

6

VIEW C-C 
SOLDER S*DE 

NO SCALE

D

C

B
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NOTES: 

A FOR +1OV SUPPLY. J3 TO BE IN POSITION B-C (ANALOG APPLICATION) 

A FOR +15V SUPPLY, J3 TO BE IN POSITION A-B (DIGITAL APPLICATION) 
2 BREAK OFF 3 SETS OF 3, FROM 92-9041-A HEADER STRIP 

A FOR JI, & J2, & J3 USE 
ALTERNATELY. A PRINTED TAG CONTAINING MODEL, SERIAL NO AND 
REVISION LEVEL MAY BE PLACED IN THE LOCATION SHOWN

00ýý 

E R47

TO PT. "C"

4+ Il " R087A-210--101

LarR ICON0 APPROVED DATE 
[ 1629 *1?e M•,W&AI A4/6/00

S: CRI 0 [ R46i SCi 

+ @ 6 

b

INSTALLATION DETAIL OF RESISTORS R46 & R47 
JUMPED TO POINT "C" 
COMPONENT SIDE OF CIRCUIT BOARD SHOWN 
SOLDER ON COMPONENT SIDE OF BOARD 
ITEM 6 IS A SOLID WIRE JUMPER

PT "C"-J 
SEE DETAIL A

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
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NOTES: 

A FORM CATHODE STRAP AS SHOWN AND SOLDER ITEM 5, PLACE 
AROUND G.M. TUBE AND TIGHTEN HAND TIGHT ONLY WRAP TIN 
SHIELD AROUND TUBE AS SHOWN. WRAP FIRMLY, BUT WITH CARE, 
SO AS NOT TO DEFORM THE TUBE IN ANY WAY ALIGN THE 
THE APERTURE WITH THE TUBE CATHODE LEAD AS SHOWN.

-0.5 APPROX. DIA.

2. WRAP LEAD AROUND TIN. BE SURE APERTURE LINES UP WITH TIN SHIELD.

3. TO BE USED WITH ALUMINUM OUTER HOUSING, (897A-2Xo ONLY) 

A FILL CAVITY AT END OF TUBE W/ITEM 9 (RTV) AND PLACE ITEM 6 
(TIN CAP) OVER TUBE END 

ZA\ PLACE A SMALL DAB OF ITEM 9 (RTV) IN CENTER OF ITEM 6 
(TIN CAP) AND PRESS ITEM 7 ONTO ITEM 6 " 

A SHRINK ITEM 8 ONTO ANODE CONTACT AFTER SOLDERING ITEM 3 
(RED WIRE) CAREFULLY PRESS CONTACT ONTO TUBE PIN 

j/ ANODE CONTACT AND CATHODE STRAP ARE SUPPLIED AS PART OF 
ITEM I (G.M. TUBE).

5

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 

TOLERANCES ARE 

DECIMALS XX± 015 XXX± 005 

ANGLES ±1+ FINISH 63/ 

FRACTIONS ±1/32 V 

REMOVE ALL BURRS & BREAK 
SHARP EDGES 005 TO 015

DRAWN BY 
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O, Apd 
I YALC
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08/111/00

10/5/00

10/5100/ [

INOCViSION R MOVISIO~tlN, 'ON"OCIO 44132

"TI TLEUBE & SHIELD ASSEMBLY 
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NOTES: 

A WHEN INSTALLING THE LEAD SHIELD. THE GM TUBE CATHODE LEAD 
AND APERTURE SHOULD BE IN LINE.  

A2.SHAPE LEAD SHIELD BEFORE INSTALLING. TO PREVENT GM TUBE DAMAGE.  
CLOSE ONE END OF LEAD SHIELD AS SHOWN.  

j\BIASING SOURCE TO BE ADJUSTED FOR 10-15 C.P.M. Ar 
575 VOLTS D.C. IF REQUIRED. TAPE IN PLACE WITH ITEM 11.  

A4. TO BE USED WITH ALUMINUM OUTER HOUSING.

I.o " 857-220-20 Is 1 I-FI
1

RVIPE 1 -90 2 A--

EI REV PER 4CR18-92 18-03-921 -

SEE NOTE 3 

5 

- CLOSE END OF SHIELD

COMPUTER GENERATED DRAWING 
AML CKWJCE3 M= tBE MAO 10 P.fl 
DATA BASE A ALJD MURlLSE 10 

S-2O 5 2rIE 2 -2 IS-258 I220-20

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ARE: 

DECIMALS ANGLES FINISH 

.XX+_.06 + 1 DEC 125 

.XXX=± .015 ± 
REMOVE ALL BURRS & BREAK 
SHARP EDGES .005 TO .015

FINISH

4 I 2 1

8-03-92 
F - - -

VICTOREEN, INC.  
6000 COCHRAN RD.. SOLON, OHIO 44139 
ME• TUBE ASSEMBLY 

MEDIUM RANGE 

SS 63060 857-220-20 IF 
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NOTES Q PW -L7 REVISED PER 2CR7-99 I 31/3/99I pa 

/N 
D /I \WHEN INSTALJNC THE LEAD S3IILL, IIlF f,1 TUDB ,l-,IV)i"E LEAD D 

AND APEPTURE SHOULD BE IN LINE AS SHIOWN IN DETAIL 
AROLL LEAD SHIELD ON ROUIND L, 4 FOPPI AND FILE 

AEDGE TO FIT I D OF TUBE CAP",ULE 

/A__\NSTALL THE ANODE CONTACT (SUPPLIED WITH C GM TUBE) AFTEP 
ITEMS 6 7 & 8 ARE ATIACHEL 

A.. BIASING SOURCE TO BE ^,DJIjI;TED FOP 10-15 C PM AT 550VDC FOR ANALOG APPLICATIONS TAPE'HN PLACE WITH ITEM 12 
12 

AFOAM (ITEM 4) TO BE IN;TALLEL INTO FORMED LEAD (ITEM 5) 1O 10"// PPOTECT GLASS END (tI CM I1-IBE (ITEM 1) 

B 

.*'ltF'OI;E ErrF,-tktItttrtntIRADIATION 

tI"";" ": ' "-c I.... bh j8-03-92 IINOVISION RADIATION MEASUREMENTS I rAtIj•CIAFL 
I--- - 6045 COCHRAN RD SOLON, OHIO 44139 

-m PC32-5 ITE TLIBIE ASSýEMBLYA 

'-4 so'' 'I NO o"or:1 

ItIAP1 LOCK00' 1 1 ; sCALE 4X VT NUT SCALE SHEETr I ;or 
F 2, I I I



A ALL RESISTORS ARE 1/4 W 5% UNLESS OTHERWISE SPEOFIED 

Ax zI IS A LM139 (DIP) 

PLACE J1 & J2 IN A TO B9POSITION FOR+2OUTPUT. USED IN 
ALL AREA ONfTOR APPLICATIONS 

J ,3 IS INSTALLED IN THE A-B POSITION FOR ALL DIGITAL AREA 
MONITOR APPLICATIONS USING +ISVDC SUPPLY THE B-C

L
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NOTES.  

1& WHEN INSTALLING THE LEAD SHIELD, THE GM TUBE CATHODE LEAD 
AND APERTURE SHOULD BE IN LINE.  

& SHAPE LEAD SHIELD BEFORE INSTALLING, TO PREVENT GM TUBE DAMAGE.  
CLOSE ONE END OF LEAD SHIELD AS SHOWN.  

A.BIASING SOURCE TO BE ADJUSTED FOR 10-15 C.P.M. AT 
575 VOLTS D.C. IF REQUIRED TAPE IN PLACE WITH ITEM 11.  

A4.TO BE USED WITH S.S. OUTER HOUS!NG.

E R V PER 4 C R - -2 8 03-92 I 
EIREV PER 4CR18-92 8-:03-921

II

SEE NOTE 3

CLOSE END OF SHIELD

COMPUTER GENERATED DRAWING 
AM C14M C~IULW 9C UA O 0COLWtfl1 
DATA Skt UJDW MA SE 10 

S-250 221-20

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ARE: 

DECIMALS ANGLES FINISH 

.XX=± .06 + 1 DEC 125 

.XXX=±.015 + 

REMOVE ALL BURRS & BREAK 
SHARP EDGES .005 TO .015

T V 1

NEXT ASSEMBLY USED ON 
kIATER'JkL 

FINISH

PREPARED 
bh 

APPRAOVE

A 9

8-03-92 

.A//4.

VICTOREEN, INC.  
6000 COCHRAN RD., SOLON, OHIO 44139 

3 85TUBE ASSEMBLY 
MEDIUM RANGE 

B ,6306o0 "°8577-221 -20 
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NOTES:

Z1WHEN INSTALLING THE LEAD SHIELD, THE GM TUBE CATHODE LEAD 
AND APERTURE SHOULD BE IN LINE.  

A2.ROLL LEAD SHIELD ON ROUND 1/4-" FORM AND FILE 
EDGE TO FIT I.D. OF TUBE CAPSULE.  

Z3\INSTALL THE SPECIAL CATHODE LEAD ON THE GM TUBE.

Z4BIASING SOURCE TO BE ADJUSTED FOR 10-15 C.P.M. AT 
575 VOLTS D.C. IF REQUIRED. TAPE IN PLACE WITH ITEM 12.  

4\TO BE USED WITH S.S. OUTER HOUSING.

COMPUTER GENERATED DRAWING 
ALL NFMC WUST B EAC TO1 COIFIJtM 
bATA S Mh R MI k 10 

S-258 231-20

UNLESS OTHERMSE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ARE

DECIMALS ANGLES F1NIS

.XX=± 06 ± 1DEG 
•XXX=+_015 ± 
REMOVE'ALL BURRS & 
SHARP EDGES 005 TO 

'7

125 

BREAK 
.015

NEXTrASSEMBLY USED ON 
MATEIAL

FINISH

VICTOREEN, INC.  6000 COCHRAN RD.. SOLON, OHIO 44139 
TTE TUBE ASSEMBLY 

HIGH RANGE 
8 63060 857-231-20TE 

SCALE 4X DIO NOT SCALE I SHEET 1 OF 1
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4 +-�-± + -- P111K

!_!_!_!-- UI-t 4

P4 J4 

RC59 > > (HIGH VOLTA 

R59 
>S J5 

--- •)~ > 8•' -- •(SIG, N-)

A ALARM FT. AIL 40W N RRELAiS ARE SHW• 3IN THE SHELF. OR 
DC-E4ER•S•DZE STATE.  

c 0--10v SOCTID FOR USE WTTH REMOTE WETER ON P2 OR CUSTOMER 
.S" ONi Pg. 5-0 (NOT Boni) 

A UA ,JUU LOOP RESISTANCE 500 ON5U OR LESS ON 4-20,A OUTPUTS 

FAClFrY CAURATION USES 250 O•US 4/- 1% LOAD 

WIRE COLORS APPLY TO DO-tDO CAOLr ONlY 

UCSTO•ER CONTACTS RATED AT 5A 2NAC (CRESMsTt)

P2 J2 

->• +15 

> 2 -1 

>3 ON 
> 4 CS 

> B 
>)> 7 

>> B 

>> 9 
>>1 I0

>> s1Icm 

>> 12 
>>13 NEU 

>>14 ALA 
Sir 

PB is 

>> 
1 

4

>>2 I01 

>3 4-2 
>>- ON 
) > 50-1 

>> to c 

>>B1 OS 

> )22 C 

>>23 C 

>>24 C

15VDC 
15VDC 

NO 

/'S +15V1 
f$+15V1 

) 
S 

-1u• 

IUTRA xl 
,WfTcmEONN

95BA-201 

IDCE) 

SPARE RE 
01 NOTL 

OFF 

PARES 

LINE

-20Dn 
IND 

-20nA AU 

ND 

;NDREI 
.ALOG OVTPUT OPTION 

ND 

:RAN 4+, 

:tIAN 4-I 
Wi3+ AN4ALOG 

-A 3. INPUT OPTION 

WAN 2+1 R5232 

CHAN 2- COUM 
541 + OPTION 

DlIGITAL RATEMET

nITER -CONNEC1TNC 
VCMTOREEN P/N 50 

OR EOUAL

VITRE N

'-~ Q55~~ ~ ~ '~'if ~ I-' - £500 COCHRAN RD. O&,OI 43 

bh 3-14-95 LOOP DIAGRAM 
= -l-- ,gs G M AREA MONITOR 

m~ MI PA 1.*d'630F656A-201-1061 A ,, 1
0 .) f1U-4WA I - - - t I - I

0

897A-2XX 

w1'

A

I1 I 7 _
' ' ".I -I .. .I , :. , 6i 0 4 . |

II I I

4

o-I1O

J3 P3 

UNE I > 

HEllS 2 > 120VAC. 60Hz 

CHO > (BY CUSTO'UM) 

SI =P1 

No 2>> 

IEAY NC 3»>> 
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Ho 3 >)> 
NC )>> 

rcC >7> 
NO B >> 

I NC I2 >) r•/c 10 •) 

NO 14>> 
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C C31 >> 
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1c >> 
Nf C sB>> NO 120» 

LRJ1 NC 21»> 

EUOTE ACK+ 25 > > 

tEMOTE ACK- 26 > > 

J7 P7 

"rPROTON I >I> 
TRMASUIT 2 >» 

IRECEIVE 3 > > 
- 4 4>> 

CTS 5S>)> I SR 6 > > 
SIC GND 7 > > 

PESOB> > 
D 20 > > 

ER

SIC 

CND 
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rJS +ISV OFF

C.

N

DETECIOR

r

0

C

a

A
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A ALARMa CONTACTS ARE SHOWN IN THE SHELF OR DE-ENERCIZED STATE.  
IdO.LUDNO K I REMOTE ALARM RELAY 

4APRWS TO IJOOELS 807A-210, -211 LOW RANCE 
KOQ7A-22O. -221 'JIO RANCE 

?A 41230. 231 NO"RANCE ~\APPUES T 100513 838a-10 LOW RANCE 
-20 MID RANCE 
-30 RO0N1RANCE 

-40 SLWPPtE WTTHOIJT METER 
WIRE COLORS APPLY TO 50-100 CABLE ONLY 

0-10 VOLT AAIALOO OUTPUT IEOT AVAJIABLE WHEN4 958 REMJOTE AL.ARM 
WN h MTER IS IDWALLED.  

4 11413T FR TISSET IS95BA (RESMUE) 120VAC. c~m 

UkWN LOOP RESISTANCE SOO 01413OR LESS0ON 4-20,M OWpmT 
FACTORY CALJ8RAT0N usu S 250OHMuS *1- tIx I 
MMUSOWER CONTACTS RATED AT 5A4 120VA C RU NESTA)

a 1 *IA -

* " ISVAC. SOlE J(eWy CUSO(MR)

8000 VICTOREEN INC .- ~ - ~ - OCHRtAN Ito, SOL&4. 0 41Af4L 

'~ '~~,r,.,~EXTERNAL CONNECTION 
=-2015 tr 'I DIAGRAM 

=-tV4-os ir6 958-1-24 aa .416I N 516ho -d

r a 4

0

cI

19

A

D

C 

4

e

A

I I I I 3 I r- 958-1-24 ri r-cl I

0 I 5 I



7 6 I I -- a-1-24r -C 
- - I I " OA-1-MM ihit.1

ICI REV PER 1004-775 2445

NOTES 

ALARMU CONTACT STATES ARC~ IN THE SHELF OR DE-ESERCtZEO SA 

APPLIES T OMODELS 807A-210 -211 LOW RANGEC 

: IA-22O-025 l ID RANGE A BS7A:230: 23tHof R-JJGE 
APPLIS TOMOOCS OSA-10 LOW KAMMC -20 10R44Ct 

-30 HW0G1 RANCE 
-40 SUPPUEDW umrjIJT ETER AWIE COLORS APPL.Y TO 50-100 CA&L ONLY.  

0-10 O ~LT MALOO OVTPVT NOT AVAIAL&E WHEN 956AREMJOTEtAAJRM 
WM M.ltUCH NINSTALLEO.  

A UPUA LOOP RESITACE00CR412OR LESS ON4-20AOu'rps 

CLISTOUOA CONTACTS RATED A? SA 12LW ( REI3STIVC).

a 1ISI

ar

0

C 

-4 

a

A

0

c

A
VICTOREEN INC.  

wm 010-1 UgM COCHRAN NO, SOLAN. 10 44139 

5---2-02 - EXTERNAL CONNECTION 
ir DIAGRAM 

-- toos tr -rat lo,ý 

W-4 lu Vý A's 56366d ý-958A 
MIA I - I

I J, 3 I
Im

I I 5 5I 3 r-ý-
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IOCR4-5, .,CTI3N.SELECOR SWITCH kS-A, J.  
K4 - WARN 

CONFiMURATION ,IUMIPERS 
K<3 -FAIL 

DATA ENRY SWTCHES -- 7 K2 - CHECK SOURCE 

BOARD CONNECTOR 
/K'- AUX

MAIN PCB 

DISPLAY & 
OPERATOR 
INTERFACE 
CONTROLS 

1362 

-~1971 

53 64 - - - - -

>lil 

_ _ _ _ED_ _ 347 

2112O 7 63 

CENTER 0OF"_ 
GRAVITY OTINBOARD CRTEROF " MOUNTIN-U BRACKET CGA[TrY 

RETAINING- PAWL 
COUNTCLOCKWSE OANAR O TO LOOSEN FOR REM OVAL

8aOO 

DEI-CTOR/REMOTE 

LINEFUSE. r •CUST"OMER 
RELAY CONACTS 

S2. II , llall 

MOH VOLTAG .jEJA I OTNA 

LOG OUIP-U13 SERIAL PORT

9 OUTI/INSTA5LATlON METHODS.  NOTES 2 1- I 3-BAY RACK CHASSIS P/N 94a-1-5 
A A I2 -RSINGLE TABLE TOP ENICLOSURL P/N 948-3-5 

ALL.OW A MIN OF' SOC INCtES BEHIND RATEMFIEIR FOR9.-SILECANLPN UTTP/64BS 
C CONINECTOR CLEARAHCE AND SERVICE LOOP. OZ SINGLE"CHANNEL PNEL CUTOUT P/H 94a-9-5 
A MIN. Ir SERVICE LOOP SHOULD BE PROVIDED TO ALLOW FOR 6 4 - SPECIAL ADAPTOR FOR FORMER 942 SERIES REMOVAL. Of RATIEETER AND ADJUSTIENT HEEDS INSTALLATION P/N 948-10-5 _ P P. .  

3 WEIGHT AS SHOWN: 3. ILS. 10 OPERAT•GO/STORAGE TEMIPERATURE RANGE., 32*F -- 122F/ 
0oC - 50*C. FORCED AIR COOULNORECOMMENDED FOR ".--OR EN - . , . .!.•>J. VTO N C POWE REUIREMENS:28 A HVAC +/-15%. 50-60 Ht HIGH DENSITY INSTALLAT1ONS. .CONSULTFACTORY. I,$ , " 000 COCHRAN RDVTO. IqC.  5. POWER CORSUW TROO T25 WATTS AT 120/AC. 60 HtSGA UPTO THREE OPTION BIOARDS.• ., C"N'eC- , c m.,m - - i b , 12-V-05C-N A P/N 942~~~~~~~~-2030--75 -ANALOG B4PtIO1or- ORD"' ~ ~r~-

6 dtSlCI CONTACT RATPIN: SA120VAC (RESISTIVE) P/N.942WBOAOD ... -1,•1N0C~t INCTO KI.. 142-10-4p/ 4-, 0 . .. ...... U-LIUNI. -, ........N,,RF,,,., B... ..( 64 ,1,-zrs 9 DIMENSIONAL OUTLINE i7 M CONNECTOR El?: 642A-100-4 P/N 942-200-O5 -- IITALOC OUTPUT OPION BOARD, - .,M . 1,2/ N • .Y.A 
a. DESIGN TOTAL INTE•RATED DOSE. 1.E4 RADS P/N 942-200--5' -9 5 A-ODIGIOUTPTL O0PTi•ON 9 .;...- - "UP JPIB OARDO , " - l , -l?1 " 

-. -i•22Ii:-1 A.'- . -,.. -, - .- - _ .,- L6A-2•1 5-'~~ .!-~'~ I CC-3-Z0.Ti ,y.I/02G

1 -r4=; %7 =-
- � �JJI L�1��Z I LS.�.t

D

C

0

C

B

A

i

a I 7 6
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0 RY ER10F..

POWER SUPPLY TRAY (ITEMl 4) 70 BE KEPt IN TEST POSfON 
UNTIL TESTING HAS BEEN COUPLETED 

2 SHINK lUBING (rIEM 28) 10 BE USED 
ON ALL SOLDER CONNECTIONS

PA 

~P4 00w

- I I A

0VICTOREEN INC.  
-IW 1 49 " - 6000 COCHRAN RD. SOL&4. OH01-" 

S73 RATEMETER 
"1MAINASSEMBLY 

Jz-±.E1S i1 D[O 123 C:: " " IV<• . : 

-~7 . ' 6306 956A-201-5 
CL BlE I - E *~l - 2

4 :3 9.
* � I- I � � � � . - I I

8 7 6 5

0

C

1 /// �' ±= 
I�I� cm? 

I I I 5 I I I I 
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A

qI I I -. . .. = . . . . .,
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I - ~ 4;I: ,Ir9§5sA-2o1-5 F t1

I'KTE lO~pC SI9FIOIDBE SE ONAL SLDER CONNECTIONs 
P-J- 4 SHEFOLLOWING CONNECTORS.  1 2 POS. COWN CONNECT MAIN PEB (J9) TO REAR PANEL (PI) 
2- 10 P05. CONN (B4ZA-100-35C HARNESS) 

CONNECT MAIN PCR (J5) TO REAR PANEL (P6) 
3 6 POS. CONN (942-100-35A HARNESS) 

CONNECT -AINPC9 (JI) TO POWER SUPPLY (MS) 
4 B POS. COHN (942-100-358 HARNESS) 

CONNECT LLRN PER (J2) TO RELAY BOARD (42) 
S COAX CO- CONNECT MAIN PEB (J6) TO REAR PANEL (PS)

REAR PAN4EL PI CONNECTOR 

25 YE1±OW/BEAC1I MAIN PER (J19-1) 
24 SPARE 

22 SPARE 
22 SPARE_______ ___ 
51 WHTE/BLACR/GREEN RSRA-Z01-70A IHARNESS 

20 WMRE/SLACK/YELJ.OW 
29 WNITE/BI.AGI/ORANCE 
TB WMMT/BIJCK/BROWN 
? WýHITE/BLACII RED 

1-1 RiflE/VI0LET 
14 WHITE/BLUE 
13 WHITE/GREEN 

10 WHMlERED 
B WHITE/RW 

11 WMITE/BLACK 

* BLUEy 

5 VIOLET 
4 YELLOW 
a ORANGE 
2 :ED 

___________ ROWN

REAR PANEL P2 CONNECTOR 
PIN NO0 COLOR REFERENCE 

24 YELLO/BUERIA-201-7"'AHANS 
13 WHITE 942-100-35E HARNESS 

10 YELLOW BLACK BLUE T OP-S EARPANL.) 
IT YELLOW BLACK BLUE TO PA-5 (REAR PNEL) 

5 YELLOW/B3LUE/VIOLET r 95j-2011-"7-0AWHARESS 
4 ELODW/GREEN 

0 BLACK (IRAW3) 942-100-35D HARIESS 
2 OrANGE (IBAWG) 

1 RE. (IBA.1WI)

0TO 
T aI-B 

I0 
1- 

B 
I-ATO 

F J E 
F 

POWER SWITCEN

21 USUSEMA J90331-1 -RBCRITPOTOOL 

OR 159507-1 AIR GUN TOOL 

2 TO J19 ON 856-200-ID 

ý500

STRIP 1/4
AND TIN

'ON 942-200-60

ICRMUP TOOL

P3 CONNECTOR 
PIN O COLOR REFUERENCE 

3 'RE.B 42-J0-5LFHARNESS 

I r.L.KT'O JUTE II
REAR PANEL PS CONNECTOR 
PIN NOT COLOR REFERENCE MAIN BOARD 

8 YELLOwASioLET R4ZA-100-.35C HARNESS r 45-2 
7 YELOW/WHITE J 5-4 
6 ELOW/BLACK/BLUE 4

9 YLOW BLACK OLIT * J5-10 
4 YELLOW/BLACK/BROWN 5.  
3 YELLOW/BLACK/RED 45-B 
2 YELLOW/BLAK/ORANGE is-? 

I ELW RENJ.5-8

MISC CONNECTONS 
P2-ISLACK - TO F2 REAR LUG (REAR PANEL) POWR W TA BLACK - TO r2 SlOE ELUG (91-100o-35E HARNESS) 
POE W-I~ BLACK' AC LINE TO.TB,_. .... II.  
HASAO-Y IRED 1ý,TO P4 CENER (REAR PEEL)" 

1,BAD.4- YELLOW GREEN 10OP;LUG (RAR PANEL) * --_ 
M~N CW.4 -COAX TO P5 CENTER CCND. (REAR PANEL) SINELD TO.PS LUG REAR PANELI

----- ---- -- X

252 

STRIP t/C USE AIV 159836-1 CRSIP TOOL 
AND TIN 2OR J59507-1 AIR MMINTOOL 

4 TO 4 ON 842-200-60 

VICTOREEN, IC.  
"" 2 5 63069.56A-201-5 

-1A ~ 'Af ~~. S 

4 ~. I 34~)] -2..;

r a I.,

WIRE UST

MW-SC.CNNECTINS CONTD 
POWER SUPPLY +5/TBI-4 -BLUE L W (2) 942-IDO--ISA HARNESS 
POWER SUPPLY 0110/10-3 BLACK RakWG (2) 
POWER SUPPLY +15/TBl-5 RED 18AWO : 942-100-35A & 35D0 HARNESS 
POWER SUPPLY -15/191-I ORANGE IBAWO (2) 
POWER SUPPLY GNDM 1-2 BLACK I&AWG (I 942-100-350 HARNESS 
POWER SUPPLY-CHASSIS 0110/191-A GREEN 941-100-.35EHARNESS 
POWER SUPPLY-N/TIST-7 WHIT (2) 
POWER SUPPLY-L/TO-6 BLACK 5SRA-201-70A HARNESS 

POWE SUPLY-LTBI- TE/BLUE 
POWERSUPPpLY +15/111-5 RED 22AWC
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NOTES 

1 CRIMP PINS TO WIRES USING AMP 90067-5 CRIMP TOOL 

2 CRIMP TERMINAL USING BURNOY IMRB-33T-1N CRIMP TOOL 

3 INSTALL TIES AFTER CONNECTIONS ARE MADE TO 
REAR PANEL AT MAIN ASSEMBLY

YELLOW/BLUE

SOCKET 
TYP 2 PL 
SEE NOTE 1

PIN 
TYP 21 PL 5 
SEE NOTE 1 SEE NOTE 3

UNLESS OTHERMSE SPOCIWrO MH 9/24/92 IdlI~IfJ'o 
MIAES INS ARE ININCHETSua 

TOIIRANCE S ARE ______________________________________ 

DEC WJ.S MANGIS iNSHARNESS ASS'Y 
XX.lt 015° ±- RELAY BOARD 0x,,+t 005 -I 

CE1JBRH31-942A-100-70A T 
SPARP EDGES .005 TO 015 SCALE 1/11 00 NOT SCMLEI SAIEOT 1 Of I

.4 3 2 i "

2 1
I I 1 F D� I �DM0 001 I I Uilt
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MANUFACTURER & PART NUMBER 
ASTEC: RBT45 
KEPCO: KRW 351KV 

TEMPERATURE RANGE: O0C TO 500C 

DC OUTPUT: SEE TABLE BELOW 

REGULATION: 
PRIMARY OUTPUT: +/- 5% MAX. UNDER ANY CONDITION 

SECONDARY OUTPUTS: +/- 7% UNDER ANY CONDITON 

OUTPUT RIPPLE & NOISE: MAX. 1% PEAK TO PEAK

OSCILLATOR FREQUENCY, ASTEC RBT45: 50KHz

OSCILLATOR FREQUENCY. KEPCO KRW351KV: 1OOKHz 

AC INPUT: 90 VAC TO 240 VAC 

FREQUENCY RANGE: SINGLE PHASE 47-67 Hz 

MINIMUM LOAD: 20% OF MAX. RATED CURRENT EACH POST 
NO MIN. REQUIRED FOR OUTPUT 3 

EMI: FCC 20780 CLASS B, VDE 0871. LEVEL B

NEUTRAL 
3.00

LINE -J 

GROUND -

-+15V OUTPUT 2 
+5V} OUTPUT 1 

GROUND 
GROUND 
--15V OUTPUT 3

1.50 r
5.00

FIONS

OUTPUT 2 OUTPUT 3 
+15/2.OA --15/0.5A 
+15/1.6A -.•.15/0.1A

ALL DIMENSiONS ENGINEERING REFERENCE

-, . - r

V GENERATED DRAWING 

.T,1 I2TO 

'200-56ý

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES,, 
TOLERANCES ARE. 

DECIMALS ,,.-,, ANGLESF IfNISR

SHARP

•T-,,NEXT ASSEMBLY USED ON*- 
MATERLAL ' ..  

vNISH-fi -

D

3 2 
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1 4 
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NrItES 

/IA\. SCIPEW PROVIOFWE WITH IP.ANSFORMER (ITEM 'I 
IS 100 LONG SIBSTITLUTE WITH ITEM 46

VIEw A-A 
SCALE NONE

PTC MOUNTING PADS 
(SI NOT USED) 

(29),

-HAND STAMP RE1SION 
LEVEL. SERIAL NUMBER 
AND MODEL NUMBER AT 
TIME OF ASSEMBLY

ORIGINAV17 
LB 9-ISIR INORVIION IWKS 

00,,ILE ASSEMBLY, 
5HIGH VOLTAGE BOARD x10.- 005 _1" 00 

ALLBURPSIII"JZOE ... 942-200-60 2 
•COE [C0 0S0 W 10 015 SCAE. 2/1 0. D 0NT SCALE I S•IE 1 0r

3 
1� 2

4
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'190331-1 CRIMP TOOL

SUSE AMAP J0331-1 CRIUP TOOL

USE BURNOY
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I

VIEw A-A - HTG. EAR REMOVED 
(ROTATED 900CW) 

(SEE NOTE 2)

NOTES: 

1.) SUGGESTED REAR SUPPORT-ATTACH EIA STRIP TO 
REAR MTG. EARS AND SECURE USING #10 HARDWARE 

2.) ALTERNATE REAR SUPPORT-REMOVES REAR MTG. EARS AND STRAP 

CHASSIS TOGETHER USING DETAIL A DIMENSIONS AND #8 HARDWARE 

3.) APPROXIMATE WEIGHT-ION 

A. ) FINISH-ZINC PLATED PER ASTM 0633-85 W/CLEAR CHROMATE DIP 

5.) CONSTRUCTION-16 GAUGE C.R.S.

SIMM lem mis E !U I
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NOLES 

A THIS ASSEMBLY ADAPTS THE UDR TO MOUNT IN THE B44-7 
AND 876-1-55 RACK CHASSIS 

WEIGHT 5 L.OS II OZ 

ADJUST UPPER AND LOWER NYLON GUIDES FOR SNUG FIT IN 
RACK CHASSi'S ADAPTER IS TO BE INSTALLED IN I KSERT DEPTH I1TD0 RACK CHASSIS IGHITEI PATI. FFASTENER AFTER INSIALLATION INTO RACK CHASSIS 

A- CENTER OF GRAVIATY - EMPTY

4-

IA...VICTORE. IC.  -- --- - L ROO COCHRAN Rt SOLON. AIo A4139 

SD-....R..-I. -GENERAL ARRANGEMENT 
-- -- A P IERUDR/OAPI.CHASSIS 

o __ GEL-948-i
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D
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SPECIFICATION
10 CONDUCTOR CABLE

JACKET 

DRAIN WIRE

CONSTRUCTION: 

2 Coaxial Cables: 
a. Conductor:

I-RG58 C/U Type 

#21 AWG 19/.0071 TI/C
1-RG59 B/U Type 

Solid .023' Copper covered 
steel 401 Conductivity

b. Insulation* Irradiation Crosslinked Irradiation Crosslinked 
Polyethylene .116 ± .04o Polyethylene .14b" 4 .004" 

c. Shield: #36 AVG T/C 901 034 AVG B/C 9g% 
-Min Coy. .150" Max. Min. Cov. .191' Max.  

d. Jacket: Irradiation Crosslinked Irradiation Crosslinked 
Polyolefin .195" ± .001" Polyolefin .242" + .004" 

e. Impedance: 50 ± 2 ohms 75 1 3 ohms 
f. Capacitance: 32 pf/ft. Nom. 21 pf/ft. Nom.  
2 Pair: #18 AVG 7/.0152" stranded tinned copper insulated with a .030' 

nominal wall of Irradiated crosslinked polyolefin 
Nom 0 D. .106' 

Pair twisted with a 3.0" max. lay. Nom 0.D .212' 
(Major Axis) 

4 Singles: #18 AVG 7/.0152" stranded tinned copper Insulated with a .030' 
nominal wall of Irradiated crosslinked polyolefin 

Nom. O.O. .106" 
Conductor Identification.  

Coaxial cables printed RG58 C/U Type and RG59 B/U Type on Jacket
1. RG59 B/U Type 
2. AG58 C/U Type 

Pairs: Single conductors: 
3. Palr #1 Black 5 Orange 

White 6 R1ue
4. Pair #2 Red 

Green
7. White/Black 
B. Red/Black

BINDER SHIELD

SUGGESTED VENDORS: 
FL SURPRENANT WIRE 8 CABLE 
BOSTON INSULATED WIRE 8 CABLE

D REDRAWN &REV PER ECO 2CR12-89 CIP 31 ,X '9 2
REy DESCRIPTIONU V E'D TE CIDATE D I /'DUTE APP/DATE C/DATE 
THIS DRAWING 1@ THE PROPERTY OF VICTOE. SPREEE: 3NCORPORATED NEITHER THE DRAVING. sN RE
PROOUCTIONS OF IT. N IF'OIATION DERIVED 
FROM IT.AS TO BE GIVEN TO OTHERS. NO USE 13T EM.EO T HC 3 R"EVICTOREEN , TNC .  
INKURIOUS TO VICTOREEN. INCOMPOPRTED 

TOLERAN•ES HLSS OPTIOAL TOLMINCES 6801 CtmooA i..SOLO0iNg139-3395 
OTHEVISE SPECIFIED IF SPECIFIED 

.5_.83 - CABLE. DETECTOR 
'xn .• 10/CONDUCTOR 

173 v -SIZE BOUVR 5MW-R-T.  
MES #/-I DEP'E DEGRE B 50-100-TAB D 

INIT APPLICATION- SM T I F SCALE

Filler MateriaI: Flame retardant foam polypropylene as required 
Cabling: As per cross-sectlonal diagram with a 9.0' maximum lay.  

Nom. 0 0. .533* 
Binder: .002' mylar wrap. Hom. 0.0. .541'

I I

I

" S

I ý



SPECIFICATION (CONTINUED)I

Drain Wire: 

Tape Shield: 

Jacket: 
Finished 0.0 

Inspection Test Vo 

Flame Test:

#20 AWG 7/.0121" stranded tinned copper spiraled around 
cable end In contact with aluminum myler tape shield.  
Aldminum mylar tape wrap with aluminum side Facing In.  

oNom. 0 D. .547" 
.060" Nominal wall of hypalon per IPCEA S-19-81.  
.657" 025" 

Test Requirements

ltage. RG59 B/U Type: 
RG58 C/U Type: 
#18 AVG Condrs

5000 V RMS 
3500 V RMS 
2500 V RMS

DESCRIPTION (CONTINUED) 
III. Cable Assembly: 

A. Sub-assembly 
B. Final Assembly 

C. Binder Tape 
D. Overall Shield 

E. Overall Jacket 
F. Outside Diameter. nom.

Cable IEEE 383 70.000 BTU ribbon burner.

10/C Detector Cable

DESCRIPTION.  

I. Coaxial Components: RG 58/U alt.  

A. Conductors 19/.0071" T.C.  
B. Insulation Crosslinked Polyethylene 
C. Flame Tape Mica tape 
0. Diameter under shield .119" 
E. Shield #36 AUG 92% Coverage 
F. Insulation wrap .001" Mylar 
6. Jacket type Bostrad 7 (CSPE) 
H. Thickness. nom. 015" 
J. O.D.. nom. .181" 
K. Impedance. nom. 50 Ohms 
L. Capacitance. nom. 32 pf/ft.  
M.Dielectric Strength(mln) 5.0 KVAC for I min

II. Instrument Components: 
A. Conductors 
B. Insulation (Each Cond I

C.  

0.

Insulation Covering 
(Each Conductor) 

Voltage Rating

RG 59/u Blt.  

19/36 T.C.  
Crosslinked Polyethylene 

Mica tape 
.115" 

#36 AWG 921 Coverage 
.001" Mylar 

Bostrad 7 (CSPE) 
015" 

.217" 
75 Ohms 

21 pf/ft.  
7.0 KVAC for 1 min.

8x #18 AVG. 7/.0152" T C.  
.020" Ethylene propylene rubber per 
IPCEA S-68-516 Interim #1 
.010" Bostrad 7 (CSPE) per 
IPCEA S-19-81 
300V

Twist 2 pairs #IB AWV 
Cable 2 coaxes. 2 twisted pairs.  
and 4 x #18 AVG leads around 
a glass filler core 
Flame retardant grade 
Alumlnum/mylar tape with #20 AUG 
stranded T.C. d-aln wire 
.060" Boetrad 7(CSPE)per IPCEA S-19-BI 

.675- + .015 
- .035

OUTER JACKET 
TAB (SOLID OR STRIPED) 

50-100 BLACK 

50-100-1 RED 

50-100-2 GREEN

09 REDRAWN 8 REV PER ECO 2CR12-89 1_CPe r ,;r 

REV. DESCRIPTION DN/ODAE I MAATE ENGI/UDTE APP/DATE IJ GATE 
TH • IDRAVIS TI1 P.3'ERTY OF RICTORE4SN. LE INCORPORTED NEITHER TE DAVINu. NOR EPRODUICTIOS OF IT. KOR IRNFOATION4 DERIVED 'ROM 17.10 To BE 

TIVENEENIMAS 
.0 

IS TO BE MADE OF 1T WHICH IS. Cý IPUy BSE V C O E N I.  INJURIVOUTS TO VIITORE. INCORPORATED 

IOLWIRCES USS OPTIONAL T ICES 682a COfIA D RIO .SLON.D.1I139-33M5 

01WISE SPECIFIED IF SPECIFrD DRAVING TITLE

x 

LqG(LES

.5 

13 

+•-I DETE,

.1.

DEMUE

" "rruaLP L.ICAIN I

CABLE, DETECTOR 
I1/CONDUCTOR 

SIZE FYI-T ABD.  

B 50-100-LTAýB D 
SEET 2 O 2 1SCALE
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~Dc ogC. REOVIRED L/11MN 

NOTES:,'NLESS;,OTHERWiSEi SPEkIFIE6D

'7
DESCRIPTION

DOI IIADAiPTER WIS.S.FLAWAEJ "flr
raiZ IDE 
7 2 . SCREW F.H. '/+-ZO~t

08m llM5 s 4- FlLitt t~L 

TOLERANCES 
FRACTIONAL DIMENIN ±.1 
DECIMAL DIMENSIOS 

.XX -2.015S-.XXX.±0DO 
ANGLES 

,&TH TOLE RANCES, PER 
OR[EN OWO NO 00 ,7

I. I.

4>Sa !--. .

REVISIONS:

DESCRIPTON DATE

RELEASED FOR PRODUCTION~e 
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0

FRONT VIEW 

Hn1LT 
I) APPLIES TO MODELS 95SA-10, IL 20. 2L 30, 3L. 40, 41 
e) APPROXIHATr VEIGHT, 4 lb.  
3) MODEL 95BA-4D rURNISHED VITHOUT METER ASSEMBLY 
4) MODELS 95A-IL 2L- 31 AND 41 HAVE STAINLESS 

STEEL ENCLOSURCS AND PANELS.  
3) CENTER O•G GRAVITY IS-PHYSICAL CENTER .1- I.  
6) ANALO1 INPUT SIGNAL rOR ALL UNITS (NOT RED 0 

ON MODELS 40, 41) I 0-I VOLTS.  
7) RANG. MODEL T93A-ID, It (O.02 TO DvR/h) 

MODEL 95A-20, 21 (I TOl To4R/h) 
MODEL 93GA-30, 32 (1 TO ID R/h)

RIGHT SIDE VIEW

I I I *

"C REV PER DC ?CR2Z-94 I!j%, V, IV/41 

• VIC-TORE EN. INC.  
UM m 0wa is IB M ur. io ,0i.lso N 440" 

= DIMENSIONAL OUTLINE 
xmS -REMOTE ALARM 

"D GEL-958A 1C

I

C

I ", I III

I I D
I



Appendix C. - Bill of Materials

Part Number 

897A-21 0 
897A-220 
897A-230 
897A-210-5A 
897A-220-5A 
897A-230-5A 
843-6-26 
897A-211-30 
857-210-30 
897A-21 0-10 
857-210-20 
857-220-20 
857-230-20 

897A-211 
897A-221 
897A-231 
897A-211-5 
897A-221-5 
897A-231-5 
857-211-20 
857-221-20 
857-231-20 

956A-201 
956A-201-5 
956A-1 00-20 
956-100-15 
942A-1 00-30 
956A-201-55 
942A-100-70A 
942-100-70 
956-200-10 
942-200-60 
942-100-35A 
942-100-35B 
942A-1 00-35C 
942-100-35D 
942-100-35E

948-1 
948A-2-5 
948-10

Description 

Bill of Materials, Detector Assembly, Low Range 
Bill of Materials, Detector Assembly, Medium Range 
Bill of Materials, Detector Assembly, High Range 
Bill of Materials, Detector Main Assembly, Low Range 
Bill of Materials, Detector Main Assembly, Medium Range 
Bill of Materials, Detector Main Assembly, High Range 
Bill of Materials, Wall Support, Detector 
Bill of Materials, Check Source MTG Assembly 
Bill of Materials, Check Source Assembly 
Bill of Materials, PC Board Assembly 
Bill of Materials, Tube Assy, Low Range 
Bill of Materials, Tube Assy, Medium Range 
Bill of Materials, Tube Assy, High Range 

Bill of Materials, Stainless Steel Detector Assy, Low 
Bill of Materials, Stainless Steel Detector Assy, Medium 
Bill of Materials, Stainless Steel Detector Assy, High 
Bill of Materials, Stainless Steel Detector Main Assy, Low 
Bill of Materials, Stainless Steel Detector Main Assy, Medium 
Bill of Materials, Stainless Steel Detector Main Assy, High 
Bill of Materials, Tube Assy, Low Range 
Bill of Materials, Tube Assy, Medium Range 
Bill of Materials, Tube Assy, High Range 

Bill of Materials, Readout Assembly 
Bill of Materials, Assembly, Digital Readout 
Bill of Materials, Assembly, Front Panel 
Bill of Materials, Assembly, Front Panel PC Board 
Bill of Materials, Assembly, Rear Panel 
Bill of Materials, Assembly, Power Supply 
Bill of Materials, Harness Assembly 
Bill of Materials, Assembly, Relay PC Board 
Bill of Materials, Main PC Board Assembly 
Bill of Materials, Assembly, High Voltage Board 
Bill of Materials, Harness, Power Supply 
Bill of Materials, Harness, Main PC Board to Relay Board 
Bill of Materials, Harness, Analog output 
Bill of Materials, Harness, Detector Power Supply 
Bill of Materials, Harness, AC Power 

Bill of Materials, 3-Bay Chassis 
Bill of Materials, Blank Panel Assembly 
Bill of Materials, Panel Adapter, Dimensional Outline

10-1



15:48:25 300 
TODAY: 5/29/96 

TT: 897A-210 

ITEM 
NBR. PART NUMBER 

0 897A-210-5A 

0 GEL897A-2XO 

0 CAL-GM6 

0 92-7005-9A 

0 92-7005-12A 

0 92-7005-17A 

0 847-6-26 

D MB95-1008

VICTOREEN. INC.  
COMPONENT BILL OF MATERIAL 
DESC: DETECTOR,AREA MON..GM,ALUM.LOW 

DESCRIPTION QUANTITY 

DET. MAIN ASSY,AL.HOUS.LOW RNG 1.000 
LOC: 

DETECTOR, DIMENSIONAL OUTLINE .001 
LOC: 

897A GM DET. CALIBRATION PROC. .001 
LOC: 

CLAMP 1.000 
LOC: 

BUSHING 1.000 
LOC: 

CONNECTOR. FEMALE 1.000 
LOC: 

WALL SUPPORT, DETECTOR i.000 
LOC: 

MAINTENANCE BULLETIN .001 
LOC:

PAGE ! 

REV: C 
ECN: 4CR3-96 

ECN 

EA BM 9CR28-9E 

EA 9CR2E-9E 

EA 9CR22-95 

EA 9CR29-95 

EA 9CR2E-95 

FA 4CR3-96 

EA BM PCR26-95 

EA 9CR28-95

J



15:51:01 300 
TODAY: 5/29/96 

RT: 897A-220 

ITEM 
NBR. PART NUMBER 

0 897A-220-5A 

0 GEL897A-2X0 

0 CAL-GM6 

0 92-7005-9A 

0 72-7005-12A 

0 92-7005-17A 

0 643-6-26 

J MB95-1008

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: DETECTOR,AREA MON.,GM,ALUM,MED 

DESCRIPTION QUANTITY 

DET. MAIN ASSY,AL.HOUS.MED RNG 1.000 
LOC: 

DETECTOR, DIMENSIONAL OUTLINE .001 
LOC: 

897A GM DET. CALIBRATION PROC. .001 
LOC: 

CLAMP 11.000 
LOC: 

BUSHING 1.000 
LOC: 

CONNECTOR. FEMALE 1.000 
LOC: 

WALL SUPPORT. DETECTOR 1.000 
LOC: 

MAINTENANCE BULLETIN .001 
LOC:

PAGE I 

REV: C 
ECN: 4CR3-96 

ECN 

EA BM 9CR28-95 

EA 9CR2E-9'5 

EA 9CR29-95 

EA 9CR28-95 

EA 9CR28-95 

EA 4CR3-96 

EA BM 9CR28-95 

EA 9CR28-95



15:51:39 300 
TODAY: 5/29/96 

3T: 897A-230 

ITEM 
NBR. PART NUMBER 

0 897A-230-5A 

0 GEL897A-2X0 

0 CAL-GM6 

0 92-7005-9A 

0 92-7005-12A 

0 92-7005-17A 

0 843-6-26 

D MB95-100B

VICTOREEN, INC; PAGE 
COMPONENT BILL OF MATERIAL 
DESC: DETECTOR,AREA MON,GM.ALUM.HIGH REV: C 

ECN: 4CR3-96 

DESCRIPTION QUANTITY ECN 

DET. MAIN ASSY,AL.HOUS. HI RNG 1.000 EA BM 9CR28-95 
LOC: 

DETECTOR. DIMENSIONAL OUTLINE .001 EA 9CR26795 
LOC: 

897A GM DET. CALIBRATION PROC. .00] EA 9CR2E-95 
LOC: 

CLAMP !.000 EA 9CR2S-95 
LOC: 

BUSHING 1.000 EA 9CR2E-95 
LOC: 

CONNECTOR. FEMALE 1.000 EA 4CR7-90 
LOC: 

WALL SUmPORT. DETECTOR 1.000 EA BM 9CR26-95 
LOC: 

MAINTENANCE BULLETIN .001 EA 9CP28-95 
LOC:



PSO15OR 300 AN300 

Product No: 897A-210-SA 
Rev: 003 ECN: 1958 
Drawing Number: PER TAB

QPADEVOOI1 Inovision Radiation Measurements, LLC 
Product Structure

5/29/01 11.10.36

DET. MAIN ASSYAL.HOUS.LOW RNG

Item 
No. DrawingNo. Siz Description

857-210-18 

PER DWG B 
857-210-20 B

TEST PROCEDURE 
HOUSING PROCESSED 
COVER PLATE PROCESSED (SA) 
CHECK SOURCE MTG. ASSEMBLY 
ASSEMBLY DETECTOR PC BOARD 
TUBE & SHIELD ASSEMBLY LOW 
HOUSING INSULATOR PAD 
SCREW,SEEL,PII 6-32 SLOT .50 SS 
WIRE, 1OOK-UP, 22 AWG, BLACK

Product Number 

TP897A 
857-210-18 
857-10-25 
897A-211-30 
897A-210-10 
857-210-20 
857-1-18 
857-10-22 
MSB-0072-2 
46-77 
200-135 
92-7005-20A 
897-110-28 
36-3 
5-837 
5-288 
5-280 
5-838 
5-853 
5-1011 
MSA-0007 
897A-210-13 
857-10-7 
MSJ-4372 
MSH- 6227 
40-164 
MSB-0072-16 
HSB-0072-3 
MSB-0072-15 
MSB-0072-4 
MSB-0069 
200-122 
200-53 
5-712 
5-852

Quantity 

.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
4.000 
.001 

1.000 
1.000 
1.000 
2.000 
1.000 

14.000 
6.000 
4.000 
4.000 
4.000 
2.000 
.001 
.001 

1.000 
.001 
.001 

2.000 
.001 
.001 
.001 
.001 
.001 
.001 
.001 

8.000 
2.000

ECN

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
LB 
EA 
EA 
EA 
FT 
EA 
FT 
FT 
FT 
FT 
FT 
EA 
EA 
EA 
EA

1590 
PS 12CR1-98 
PS 2CR7-99 
PS 4CR8-96 
PS 1795 
PS 1629 

1590 
1590 
1590 
1590 

PS 1840 
1587 
1950 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1303 
1712 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1200 
1599 
1590 
1590 
1590

Rev Obs Act

1 
2 
2 
2 
3 
6 

5 
3 
6 
8 
1

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37

-ww END OF REPORT **

PAGE

O-RING, 3.4891D,.07 THK 
200-135 B NAME TAG 
PER PRINT D CONNECTOR, 12 PIN, MALE 
897-110-28 A MOUNTING BLOCK 

TERM, LUG, SOLDER, LOCK EYELET 
WASHIER, SPLIT, 6, SS 
SCREW, MACH, PIt, 6-32 X .62, 
SCREW, MACH, PH, 6-32 X .50, 
WASHIER, FLAT, 6, SS 
NUT, HEX, 6-32, SS 
SCREW, SEEL, PH, 4-40 X .31 
SOLDER, CORE, 60/40, .031 DIA 

PER PRINT D SCHEMATIC DIAGRAM, DETECTOR 
GASKET, 2.0 SQ X .031 THK 
CEMENT, CONTACT, FASTBOND 10 
TUBING, 1/8, BLACK 
SPACER, .12, .14ID/.250D, RND 
WIRE, HOOK-UP, 22 AWG, WHT/GRN 
WIRE, IOOK-UP, 22 AWG, RED 
WIRE, IOOK-UP, 22 AWG, WHT/RED 
WIRE, IOOK-UP, 22 AWG, GREEN 
WIRE, [IV, LEAD WIRE, 22, 10K V 

200-122 A "WIPE TEST" LABEL 
LABEL,CAUTION 
WASHIER, rLAT, 6, NY, NAT 
NUT, HEX, 6-32, SS, SM

2 
2 
2 

1 
1 
5 
5 
5 
5 

2



PSOISOR 300 AN300 QPADEVO011 Inovision Radiation Measurements, LLC 
Product Structure

5/29/01 11.10.53 PAGE

Product No: 897A-220-5A 
Rev: 003 ECN: 1958 
Drawing Number: PER TAB

DET. HAIN ASSY,AL.HOUS.HED RNG

Item 
No- Product Number 

TP897A 
857-210-18 
857-10-25 
897A-211-30 
897A-210-10 
857-220-20 
857-1-18 
857-10-22 
HSB-0072-2 
46-77 
200-135 
92-7005-20A 
897-110-28 
36-3 
5-837 
5-288 
5-280 
5-838 
5-853 
5-1011 
HSA-0007 
897A-210-13 
857-10-7 
HSJ-4372 
MSII-6227 
40-164 
MSB-0072-16 
MSB-0072-3 
MSB-0072-15 
MSB-0072-4 
MSB-0069 
200-122 
200-53 
5-712 
5-852

QuantityDrawingNo. Siz Description 

TEST PROCEDURE 
857-210-18 HOUSING PROCESSED 

COVER PLATE PROCESSED (SA) 
CHECK SOURCE MTG. ASSEMBLY 

PER DWG B ASSEMBLY DETECTOR PC BOARD 
857-220-20 B TUBE ASSEMBLY, HED RANGE 

HOUSING INSULATOR PAD 
SCREWSEEL,PI 6-32 SLOT .50 SS 
WIRE, HOOK-UP, 22 AWG, BLACK 
O-RING, 3.4891D,.07 THK 

200-135 B NAME TAG 
PER PRINT D CONNECTOR, 12 PIN, HALE 
897-110-28 A MOUNTING BLOCK 

TERM, LUG, SOLDER, LOCK EYELET 
WASHIER, SPLIT, 6, SS 
SCREW, HACH, PII, 6-32 X .62, 
SCREW, HACH, PH, 6-32 X .50, 
WASHER, FLAT, 6, SS 
NUT, HEX, 6-32, SS 
SCREW, SEEL, PIH, 4-40 X .31 
SOLDER, CORE, 60/40, .031 DIA 

PER PRINT D SCHEMATIC DIAGRAM, DETECTOR 
GASKET, 2.0 SQ X .031 THK 
CEMENT, CONTACT, FASTBOND 10 
TUBING, 1/8, BLACK 
SPACER, .12, .141D/.250D, RND 
WIRE, HOOK-UP, 22 AWG, WHT/GRN 
WIRE, HOOK-UP, 22 AWG, RED 
WIRE, HOOK-UP, 22 AWG, WHT/RED 
WIRE, IOOK-UP, 22 AWG, GREEN 
WIRE, !V, LEAD WIRE, 22, IOK V 

200-122 A "WIPE TEST" LABEL 
LABEL,CAUTION 
WASHER, FLAT, 6, NY, NAT 
NUT, HEX, 6-32, SS, SM

ECN

.000 
1 .000 
1 .000 
1 .000 
1 .000 
1 .000 
1 .000 
rf. 000 

.001 
1 .000 
1.000 
1.000 
2.000 
1 .000 

14.*000 
6.000 
4.000 
4.000 
4.000 
2.000 

.001 

.001 
1.000 

.001 

.001 
2.000 

.001 

.001 

.001 

.001 

.001 

.001 

.001 
8.000 
2.000

Rev Obs Act

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
LB 
EA 
EA 
EA 
FT 
EA 
FT 
FT 
FT 
FT 
FT 
EA 
EA 
EA 
EA

*'* END OF REPORT Y**

1590 1 
PS 12CR1-98 2 
PS 2CR7-99 2 
PS 4CR8-96 2 
PS 1795 3 
PS 1958 5 

1590 
1590 
1590 5 
1590 3 

PS 1840 6 
1587 8 
1950 1 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1303 2 
1712 2 
1590 2 
1590 
1590 1 
1590 1 
1590 5 
1590 5 
1590 5 
1590 5 
1200 
1599 2 
1590 
1590 
1590

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37



PSO150R 300 AN300 QPADEVO011 Inovislon Radiation Measurements, LLC 
Product Structure

5/29/01 11.11.16 PAGE

Product No: 897A-230-5A 
Rev: 003 ECN: 1958 
Drawing Number: PER TAB

DET. MAIN ASSY,AL.IIOUS. III RNG

Item 
No. Product Number

TP897A 
1 857-210-18 
2 857-10-25 
3 897A-211-30 
4 897A-210-10 
5 857-230-20 
6 857-1-18 
7 851-10-22 
8 MSB-0072-2 
9 46-77 

10 200-135 
11 92-7005-20A 
12 897-110-28 
13 36-3 
14 5-837 
15 5-288 
16 5-280 
17 5-838 
18 5-853 
19 5-1011 
21 MSA-0007 
22 897A-210-13 
23 857-10-7 
24 MSJ-4372 
27 MSII-6227 
28 40-164 
29 MSB-0072-16 
30 HSB-0072-3 
31 MSB-0072-15 
32 MSB-0072-4 
33 MSB-0069 
34 200-122 
35 200-53 
36 5-712 
37 5-852

DrawingNo. Siz Description 

TEST PROCEDURE 
857-210-18 HOUSING PROCESSED 

COVER PLATE PROCESSED (SA) 
CIIECK SOURCE MTG. ASSEMBLY 

PER DWG B ASSEMBLY DETECTOR PC BOARD 
TUBE ASSEMBLY, IIIGH RANGE 
IIOUSING INSULATOR PAD 
SCREW,SEEL,PH 6-32 SLOT .50 SS 
WIRE, HOOK-UP, 22 AWG, BLACK 
O-RING, 3.4891D,.07 THK 

200-135 B NAME TAG 
PER PRINT D CONNECTOR, 12 PIN, MALE 
897-110-28 A MOUNTING BLOCK 

TERM, LUG, SOLDER, LOCK EYELET 
WASHER, SPLIT, 6, SS 
SCREW, MACII, Pit, 6-32 X .62, 
SCREW, MACH, PH, 6-32 X .50, 
WASIIER, FLAT, 6, SS 
NUT, IIEX, 6-32, SS 
SCREW, SEEL, Pit, 4-40 X .31 
SOLDER, CORE, 60/40, .031 DIA 

PER PRINT D SCHIEMATIC DIAGRAM, DETECTOR 
GASKET, 2.0 SQ X .031 THK 
CEMENT, CONTACT, FASTROND 10 
TUBING, 1/8, BLACK 
SPACER, .12, .14ID/.250D, RND 
WIRE, HOOK-UP, 22 AWG, WHT/GRN 
WIRE, IIOOK-UP, 22 AWG, RED 
WIRE, 1OOK-UP, 22 AWG, WHT/RED 
WIRE, HOOK-UP, 22 AWG, GREEN 
WIRE, IIV, LEAD WIRE, 22, 10K V 

200-122 A "WIPE TEST" LABEL 
LABEL,CAUTION 
WASIHER, FLAT, 6, NY, NAT 
NUT, HtEX, 6-32, SS, SM

Quantity

.000 
1.000 
1.000 
1 .000 
1.000 
1 .000 
1.000 
4.000 
.001 

1.000 
1 000 
1.000 
2.000 
1.000 

14,000 
6.000 
4.000 
4. 000 
4.000 
2.000 
.001 
.000 

1.000 
.001 
.001 

2.000 
.001 
.001 
.001 
.001 
.001 
.001 
.001 

8.000 
2.000

ECN

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
LB 
EA 
EA 
EA 
FT 
EA 
FT 
FT 
FT 
FT 
FT 
EA 
EA 
EA 
EA

1590 
PS 12CR1-98 
PS 2CR7-99 
PS 4CR8-96 
PS 1795 
PS 2CR7-99 

1590 
1590 
1590 
1590 

PS 1840 
1587 
1950 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1303 
1712 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1200 
1599 
1590 
1590 
1590

Rev Obs Act

1 
2 
2 
2 
3 
7 

5 
3 
6 
8 
1

2 
2 
2 

1 
1 
5 5 
5 
5 

2

*** END OF REPORT w



15:55:56 300 
TODAY: 5/29/96 

RT: 843-6-26 

ITEM 
NBR. PART NUMBER

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: WALL SUPPORT, DETECTOR

DESCRIPTION

PAGE I 

REV: B 
ECN: 4CR29-95

QUANTITY ECN

1 5-920 

2 77 -3

SCREW, SET, CP, .25-20 X .38 
LOC: 

PIN, SPRING, .25 DIA, .5 LONG 
LOC:

2.000 EA 

2.000 EA

4CR2q-95 

4CR2=-P



15:56:06 300 
TODAY: 5/29/96 

RT: 897A-211-30 

ITEM 
NBR. PART NUMBER 

I 997A-211-41 

2 857-210-30 

w 897A-211-18 

4 8q7A-211-19 

5 5-685 

6 5-850 

7 , 5-846 

3 40-134 

9 5-711

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: CHECK SOURCE MTG. ASSEMBLY 

DESCRIPTION QUANTITY 

BRACKET.MOUNTING.CHECK SOURCE 1.000 
LOC: 

ASSEMBLY, CHECK SOURCE 1.000 
LOC: 

INSULATOR,CHK SOURCE MTG ASS'Y 1.000 
LOC: 

INSULATOR.CHK SOURCE MTG ASS'Y 1.000 
LOC: 

SCREW, MACH. RH, 4-40 X .75 2.000 
LOC: 

NUT. HEX. A-40. SS. SM 2.000 
LOC: 

WASHER INT. 4. SS 2.000 
LOC: 

SPACER. .25, .14ID/.250D, RND 2.000 
LOC: 

WASHER. F7LAT, 4. NY, NAT 2.000 
LOC:

PAGE 1 

REV: B 
ECN: 4CR8-96 

ECN 

EA 2CR!2-95 

EA BM 2CR12-95 

EA 2CR12-95 

EA 2R12-9 

EA 2CR12-95 

EA 2CP!2-P5 

EA 2CR12-95 

EA 4CRB-96 

EA 2CPR2-95



15:56:15 300 
TODAY: 5/29/96 

RT: 857-210-30 

ITEM 
NBR. PART NUMBER 

0 TP857-210-30 

I 857-210-32 

"l 92-7026-A 

3 MSA-0004 

4 MSM-1104 

5 MSB-0115-3 

6 MSB-0119-6 

200-53 

8 200-122

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSEMBLY. CHECK SOURCE 

DESCRIPTION 

ASSEMBLY. TEST PROCEDURE 
LOC: 

SOURCE DISC ASSY(SA)-BUCI-36CL 
LOC: 

METER MOVEMENT, 0-IMA 
LOC: 

SOLDER, LOW TEMP, .062 DIA 
LOC: 

FLUX. SOLDER, PASTE 
LOC: 

WIRE, STRAND, 28 AWG, RED. TFE 
LOC: 

WIRE. STRAND, 24 GA. LT BLUE 
LOC: 

LABEL.CAUTION 
LOC: 

LABEL.WIPE TEST 
LOC:

QUANTITY 

1.000 

1.000 

1.000 

.001 

.001 

.001 

.001 

1.000 

i .000

PAGE 1 

REV: B 
ECN: 4CR18-92 

ECN 

EA 40RICE-q2 

EA BM 4CR18-9Z 

EA 4CR1E-9: 

LB 4CR1I-9: 

LB 4CR12-92 

FT 4CRIE-92 

FT 4CR18-92 

EA 4CR18-92 

-A 4CRIB-92



PSO15OR 300 AN300 

Product No: 897A-210-10 
Rev: 003 ECN: 1795 
Drawing Number: PER DWG 

Item 
No. Product Number Di 

92-1010-722A 

185-486 N 

21-1103 

21-2051 

21-209 

52-209 

92-1o00-410A 

92-100b-439A 

92-1000-443A 

92-1000-447A 

92-1000-475A 

92-1000-5IOA 

92-1000-520A 

92-1000-530A 

92-1000-533A 

92-1000-551A

QPADEVO011 Inovision Radiation Measurements, LLC 
Product Structure 

ASSEMBLY DETECTOR PC BOARD

rawingNo.,Siz 

Loc: R17 

ONE PN 
Loc: R27 

Loc: Cl 

Loc: C9 

Loc: CIO 

Loc: CR11

Loc

Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

Loc

Loc: 

Loc:

Description 

RESISTOR, 2.2M, .5W, 5% CARBON 

RESISTOR, 39.2, 1W, 1%, METAL 

CAPACITOR, 100 UF, 25V 

CAPACITOR, .01 UF, 3KV 

CAPACITOR, .001 UF, 3000V 

DIODE, ZENER, 1N823A, 6.2V

RESISTOR, 
Rll ,R35,R45 

RESISTOR, 
R7.RIO 

RESISTOR, 
R3, R6 

RESISTOR, 
R24,R28,R33,R36 

RESISTOR, 
R4,R5 

RESISTOR, 
R14,R26,R43 

RESISTOR, 
R25,R38,R42 

RESISTOR, 
R8,R9 

RESISTOR, 
R22 I 

RESISTOR, 
R13,R23

IK, .25W, 2%,MF

3.9K, 

4.3K, 

4.7K, 

7.5K, 

1OK, 

20K, 

30K, 

33K, 

51K,

.25W, 2% 

.25W, 2%, MF 

.25W, 2%,MF 

.25W, 2% 

.25W, 2%•,MF 

.25W, 2%,MF 

.25W, 2% 

.25W, 2%,MF 

.25W, 2%

Quantity 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000

EA 

EA 

EA 

EA 

EA 

EA

3.000 EA

2.000 

2.000 

4.000 

2.000 

3.000 

3.000 

2.000 

1.000 

2.000

ECH 

1590 

1495 

1590 

1590 

1590 

1590

5/29/01 11.11.35 PAGE

Rev Obs Act 

1 N Y 

1 N Y 

N Y 

1 N Y 

N Y 

N Y

9CR26-99 5 N Y

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

9CR26-99 

9CR26-99 

9CR26-99 

9CR26-99 

9CR26-99 

9CR26-99 

9CR26-99 

9CR26-99 

9CR26-99

5 

5 

5 

5 

5 

5 

5 

5 

5

N 

N 

N 

N 

N 

N 

N 

N 

N

1



PSOISOR 300 AN300 

Product No: 897A-210-1 
Rev: 003 ECN: 179 
Drawing Number: PER DW 

Item 
No. Product Number 

92-1000-568A 

92-1000-610A 

92-1000-622A 

92-1000-810A 

92-1010-410A 

92-1063-49R9A 

92-2002-10A 

92-3000-14A 

92-3010-A 

92-3011-A 

92-3017-A 

92-4009-11A 

92-5001-1B 

92-5001-28 

92-6000-2A 

92-6008-A

10 

?5 
4G 

DI

QPADEVO011 Inovision Radiation Measurements, LLC 
Product Structure 

ASSEMBLY DETECTOR PC BOARD

rawingNo. Slz Description

RESISTOR, 68K, .25W, 2%,MF 
Loc: R18 

RESISTOR, lOOK, .25W, 2%,MF 
Loc: R16,R19-21,R29,R30,R57,R39 

RESISTOR, 220K, .25W, 2/ 
Loc: R15 

RESISTOR, 10M, .25W, 2% 
Loc: R31,R32,R34 

RESISTOR, 1K, .5W, 5% 
Loc: R40,R46,R47 

RESISTOR, 49.9, .5W, 17, MFF 
Loc: R1,R2 

PER PRINT B POTENTIOMETER PCB MOUNT, 10 
Loc: R41,R44 

CAPACITOR,220 pf,5OWVDC,S% 
Loc: C3,C6-8,C13 

CAPACITOR, .1 UF, 20% 
Loc: Cll 

CAPACITOR, 6.8 UF,TANTALUM 
Loc: C12,C14,C18 

NONE PN CAPACITOR, 1 UF, 50V 
Loc: C15-17 

I.C., 139J 
Loc: Z1 

TAB-DWG C TRANSISTOR 
Loc: Q1,Q3-5 

TAB-DWG C TRANSISTOR 
Loc: Q2 

92-6000-2A B DIODES 
Loc: CR2,CR3,CRS-8,CRIO 

DIODE, ZENER, 1N4465, 1OV 
Loc: CR9

Quantity 

1.000 EA

8.000 

1.000 

3.000 

3.000 

2.000 

2.000 

5.000 

1.000 

5.000 

3.000 

1.000 

4.000 

1.000 

7.000 

1.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

ECN

5/29/01 11.11.35 PAGE 

Rev Obs Act

9CR26-99 5 N Y

9CR26-99 

9CR26-99 

9CR26-99

5 

5 

5

1590 

1590 

1811 

1590 

1590 

1590 

1769 

1590 

1478 

1478 

PS 1670 

1590

N 

N 

N

Y 

Y 

Y

1 N Y

1 

2 

6 

2 

3 

2

3 

3 

4 

1

2



PSO150R 300 AN300 

Product No: 897A-210-1 
Rev: 003 ECN: 179 
Drawing Number: PER DW 

Item 
No. Product Number 

92-9041-A 

92-1000-547A 

897A-210-13 
92-3000-7A 

200-237 
1 897-210-11 
2 92-9042-A 

3 857-1-15 
4 37-21 
5 MSB-0072-4 
6 MSB-0085 

* END OF REPORT w

QPADEVO011 Inovision Radiation Measurements, LLC 
Product Structure 

ASSEMBLY DETECTOR PC BOARD0 
'5 
qG

DrawingNo. Siz Description 

CONNECTOR, 36 PIN, HEADER, M 
Loc: JI,J2,J3 

RESISTOR, 47K, .25W, 2%,MF 
Loc: R12 

PER PRINT D SCHEMATIC DIAGRAM, DETECTOR 
CAPACITOR, 20 PF, 300V 

Loc: C4, CS 

LABEL, MODEL & SERIAL NO.  
PROCESSED PCB, DETECTOR 
JUMPER BLOCK 

Loc: J1-A,B J2-A,B J3-A,B 

TUBE HOLDER 
EYELET,.085,BRASSNICKEL PLATE 
WIRE, HOOK-UP, 22 AWG, GREEN 
WIRE, SOLID, 22 AWG, BARE

Quantity 

1.000 

1.000 

.000 
2.000 

1.000 
1.000 
3.000 

2.000 
2.000 

.001 

.001

EA 

EA 

EA 
EA 

EA 
EA 
EA 

EA 
EA 
FT 
FT

ECN 

1590 

9CR26-99 

1712 
1590 

1590 
6CR50-87 
1590 

1590 
1590 
1590 
1590

5/29/01 11.11.35 PAGE 
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2 N Y 

5 N Y 

2 N Y 
6 N Y 

I N Y 
6 N Y 
2 N Y

1 
5 
1

H 
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Y 
Y 

Y 
Y
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15:56:37 300 
TODAY: 5/29/96 

RT: 857-210-20 

ITEM 
NBR. PART NUMBER 

1 92-9163-A 

2 857-1-16 

3 MSB-0115-3 

4 857-210-22B 

5 MSB-0115-2

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: TUBE ASSEMBLY, LOW RANGE 

DESCRIPTION QUANTITY 

GM TUBE,LOW RANGE, ZP1320 1.000 
LOC: 

SHIELD,LEAD 1.000 
LOC: 

WIRE, STRAND, 28 AWG, RED, TFE .001 
LOC: 

TIN WRAP,LOW RANGE GM TUBE 1.000 
LOC: 

WIRE, STRAND, 28 AWG, BLK, TFE .001 
LOC:

PAGE 1

REV: E 
ECN: 9CR2B-95 

ECN 

EA 9CR28-95 

EA .9CR28-95 

FT 9CR26-95 

EA 9CR28-95 

FT 9CR28-95



PSO15OR 300 AN300 QPADEVO011 Inovislon Radiation Measurements, LLC 
Product Structure

5/29/01 11.11.49

Product No: 857-220-20 
Rev: 005 ECN: 1958 
Orawing Number: 857-220-20

TUBE ASSEMBLY, MED RANGE

Item 
No. Product Number DrawingNo. Siz Description

CAP,TUBE CAPSULE,PROCESSED 
TUBE CAPSULE 
GM TUBEMED RANGE, ZP1310 

857-2-8 A LEAD S!IIELD,MED RANGE 
857-2-19 A FOAM PACKING 

WIRE, STRAND, 28 AWG, RED, TFE 
TUBING, TEFLON #12 
SOLDER, CORE, 60/40, .031 DIA 
CEMENT, CONTACT, FASTBOND 10 
SOURCE, URANIUM FOIL, .007 THK 
TAPE, SCOTCH, 3/4" X 300" ROLL 
WIRE, STRAND, 28 AWG, BLK, TFE

Quantity 

1.000 
1.000 
1.000 
1.000 
1.000 

.001 

.001 

.001 

.001 
1.000 

.001 

.001

ECN

EA 
EA 
EA 
EA 
EA 
FT 
FT 
LB 
EA 
EA 
RL 
FT

PS 12CR1-98 
1590 
1590 
1950 
1783 
1590 
1590 
1303 
1590 
1216 
1590 
1590

Rev Obs Act

1 

1 

1 

1 
2 

3

N 
N 
N 
N 
N 
N 
N 
N 
N 
N' 
Y

N Y

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y

* END OF REPORT ***

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
13

857-2-10 
857-2-17 
92-9164-A 
857-2-8 
857-2-19 
MSB-0115-3 
MSH-6216 
MSA-0007 
MSJ-4372 
700-115 
OS-6061 
MSB-0115-2

PAGE 1



PSO150R 300 AN300 QPADEVO011 Inovislon Radiation Measurements, LLC 
Product Structure

5/29/01 11.12.00

Product No: 857-230-20 
Rev: 007 ECN= 2CR7-99 
Drawing Number:

TUBE ASSEMBLY, HIGH RANGE

Item 
No. Product Number DrawingNo. Siz Description Quantity ECN

GM TUBE,HIGH RANGE, ZP1300 
TUBE CAPSULE 
CAPTUBE CAPSULE,PROCESSED 
FOAM PACKING 
SHIELD,LEAD 
WIRE, STRAND, 28 AWG, RED, TFE 
TUBING, TEFLON #12 
SOLDER, CORE, 60/40, .031 DIA 
CEMENT, CONTACT, FASTBOND 10 
SOURCE, URANIUM FOIL, .007 THK 
SHIELD,LEAD END 
TAPE, SCOTCH, 3/4" X 300" ROLL 
WIRE, STRAND, 28 AWG, BLK, TFE

1.000 
1.000 
1.000 
1.000 
1.000 
.001 
.001 
.001 
.001 

1.000 
1.000 

.001 

.001

EA 
EA 
EA 
EA 
EA 
FT 
FT 
LB 
EA 
EA 
EA 
RL 
FT

1590 
1590 

PS 12CR1-98 
1590 
1590 
1590 
1590 
1303 
1590 
1216 
1590 
1590 
1590

*** END OF REPORT ***

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13

92-9165-A 
857-2-17 
857-2-10 
857-3-11 
857-3-8 
MSB-0115-3 
MSH-6216 
MSA-0007 
MSJ-4372 
700-115 
857-2-22 
0S6061 
MSB-0115-2

PAGE
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1 

1 

1 

1 
2 

3

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y



15:51:54 300 
TODAY: 5/29/96 

3T: 897A-211 

ITEM 
NBR. PART NUMBER 

0 897A-211-5 

0 GELB97A-2X1 

0 CAL-GM6 

0 e57-211-18 

0 857-211-19 

0 92-7005-15A 

0 92-7005-12A 

0 92-7005-13A 

0 MB95-1008

VICTOREEN, INC.  

COMPONENT BILL OF MATERIAL 

DESC: DETECTOR.AREA MON,GM.SS,LOW RA 

DESCRIPTION QUANTITY 

DET.MAIN ASSY.S.S.HOUS.LOW RNG 1.000 
LOC: 

DETECTOR. DIMENSIONAL OUTLINE .001 
LOC: 

897A GM DET. CALIBRATION PROC. .001 
LOC: 

BRACKET.DETECTOR MTG 1.000 
LOC: 

MOUNTING STRAP i.000 
LOC: 

CONNECTOR. FEMALE 3.000 
LOC: 

BUSHING 1.000 
LOC: 

BUSHING 1.000 
LOC: 

MAINTENANCE BULLETIN .001 
LOC:

PAGE 1 

REV: C 
ECN: 4CR3-96 

ECN 

EA BM 9CR22-95 

EA 9CR2e-95 

EA 9CR28-95 

EA 9CR2E-95 

EA 9CR2S-95 

9CR2E-95 

4CR3-96 

EA 4CR3-96 

EA 9CR28-95



15:52:02 300 
ýnDAY: 5/29/96 

RT: 897A-221 

ITEM 
NBR. PART NUMBER 

0 897A-221-5 

0 GEL897A-2XI 

0 CAL-GM6 

0 857-211-18 

0 857-211-19 

0 92-7005-15A 

0 92-7005-12A 

0 92-7005-13A 

0 MB95-100B

VICTOREEN. INC. PAGE ! 
COMPONENT BILL OF MATERIAL 
DESC: DETECTOR.AREA MON,GM.SSMED RA REV: C 

ECN: 4CR3-96 

DESCRIPTION QUANTITY ECN 

DET.MAIN ASSYS.S.HOUS.MED RNG 1.000 EA BM 9CR2E-95 
LOC: 

DETECTOR, DIMENSIONAL OUTLINE .001 EA 9CR28-95 
LOC: 

897A GM DET. CALIBRATION PROC. .001 EA 9CR2B-95 
LOC: 

BRACKET,DETECTOR MTG 1.000 EA 9CR28-95 
LOC: 

MOUNTING STRAP 1.000 EA 9CR28-95 
LOC: 

CONNECTOR. FEMALE J.000 EA 9CR2E-95 
LOC: 

BUSHING 1.000 EA 4CR7-96 
LOC: 

BUSHING 1.000 EA 4CR7-96 
LOC: 

MAINTENANCE BULLETIN .001 EA 9CR28-95 
LOC:



15:52:10 300 
TflDAY: 5/29/96 

ZT: 897A-231 

ITEM 
NBR. PART NUMBER 

0 897A-231-5 

0 GELB97A-2X1 

0 CAL-GM6 

0 857-211-18 

0 857-211-19 

"o 92-7005-15A 

"0 92-7005-12A 

0 92-7005-13A 

0 MB95-1008

VICTOREEN, INC.  

COMPONENT BILL OF MATERIAL 

DESC: DETECTOR,AREA MON.GM.SS,HIGH R 

DESCRIPTION QUANTITY 

DET.MAIN ASSY.S.S.HOUS.HI RNG 1.000 
LOC: 

DETECTOR, DIMENSIONAL OUTLINE .001 
LOC: 

897A GM DET. CALIBRATION PROC. .001 
LOC: 

BRACKET.DETECTOR MTG 1.000 
LOC: 

MOUNTING STRAP 1.000 
LOC: 

CONNECTOR, FEMALE 1.000 
LOC: 

BUSHING 1.000 
LOC: 

BUSHING 1.000 
LOC: 

MAINTENANCE BULLETIN .001 
LOC:

PAGE 1 

REV: C 
ECN: 4CR3-96 

ECN 

EA BM 9CR26-95 

EA 9CR2E-95 

EA 9CR26-95 

EA 9CR28-95 

EA 9CR26-95 

EA 9CR28-95 

EA 4CR3-96 

EA 4CR3-96 

EA 9CR28-95



15:57:07 300 
TODAY: 5/29/96 
PART: 897A-211-5 

ITEM 
NBR. PART NUMBER

16 5-280 

,17 5-837 

18 MSH-6221 

19 -MSB-0072-16 

20 MSB-0072-3 

22 •MSB-0072-4 

23 MSA-0007 

24 897A-210-13 

25 5-852 

26 MSB-0072-2 

27 5-853 

28 MSB-0069 

2? 40-164 

36 5-838 

38 MSB-0072-15 

Z? 5-712

VICTOREEN, INC.  
COMPONENT BILL OF-MATERIAL 
DESC: DET.MAIN ASSY,S.S.HOUS.LOW RNG REV: 

ECN: 

DESCRIPTION - QUANTITY 

SCREW, MACH, PH, 6-32 X .50. 12.000 EA 
LOC: 

WASHER, SPLIT, 6, SS, 16.000 EA 
LOC: 

TUBING, 1/B, BLACK .001 FT 
LOC: 

WIRE, HOOK-UP, 22 AWG. WHT/GRN .001 FT 
LOC: 

WIRE, HOOK-UP, 22 AWG. RED .001- FT 
LOC: 

WIRE, HOOK-UP, 22 AWG, GREEN .001-FT 
LOC: 

SOLDER, CORE. 60/40, .031 DIA .001 LB 
LOC: 

SCHEMATIC DIAGRAM, DETECTOR .001EA 
LOC: 

NUT, HEX, 6-32, SE, SM 6.000 EA 
LOC: 

WIRE, HOOK-UP, 22-AWGE BLACl,. .001 Fl 
LOC: 

NUT. HEX, 6-32, SS 4.000 EA 
LOC: 

WIRE, HV, LEAD WIRE, 22. 10K V_ .001 -T 
LOC: 

SPACER. .12. .-141D/.250D, RND 2.000 EA 
LOC: 

WASHER, FLAT, 6. SS 4.000 EA 
LOC: 

WIRE. HOOK-UP. 22 AWG, WHT/RED .001 FT 
LOC: 

WASHER, FLAT, 6, NY,-NAT _.00- EA 
LOC:

-PAGE 211 

B.  

9CR28-95 

ECN 

9CR2S-9f 

9CR28-95 

9CR28-95 

9CR28-95 

S9CR28-95 

-9CR2E-95 

9CR28-95 

9CR2e- .  

9CR2B-95 

9CR28-95 

S9=R2- 95 

9CR2S-95 

9CR28- 95 

9CR28-95 

9CR28-95 

9CR28- 0 -



15:57:07 300 
"T 'DAY: 5/29/96 

ýT: 997A-2711-5 

ITEM 
NBR. PART NUMBER 

0 GT3 

0 TP897A 

1 857-211-12 

2 957-211-13 

3 857-211-15 

A 857-211-14 

5 92-7005-14A 

6 897-110-28 

7 36-7 

8 297A-210-1O 

9 200-15 

10 857-211-20 

11 9--7A-211-30 

12 857-211-16 

14 5-1011 

"5 057-10-22

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: DET.MAIN ASSYS.S.HOUS.LOW RNG

DESCRIPTION 

TRAVELER FOR MECHANICAL ASSYS 
LOC: 

TEST PROCEDURE 
LOC: 

HOUSING WELDMENT (B.S.) 
LOC: 

COVER PLATE 
LOC: 

GASKET. COVER 
LOC: 

GASKETCONNECTOR 
LOC: 

CONNECTOR. MALE 
LOC: 

MOUNTING BLOCK 
LOC: 

TEPM. LUG. SOLDER. LOC=K EYELET 
LOC: 

ASSEM1BLY. PC BOARD 
LOC: 

NAME MLATE. UNIVERSAL 
LOC: 

TUBE ASSEMBLY fLOW RANGE) 
LOC: 

CHECkt SOURCE MTG. ASSEMBLY 
LOC: 

RODTHREADED &-2 X 1.812 LG.  
LOC: 

SCREW. SEEL, PH. 4-40 X .31 
LOC: 

SCREW.SEEL.PH 6-72 SLOT .50 =S 
LOC:

ECp 

QUANTITY 

1 . 000 EA 

.001 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1 . 000 EA 

2,OOC, EA 

.000 EA 

! 000 E A 

i .000 -A 

i .000 EA 

2. 00,C) E A 

14. rcoC) Eg

PAGE 

REV: B

I t

4: 9CR28-95 

9CR29-95 

9CR2s- f 

9CR2e-O5 

9CR2B-95 

9CF28-95 

9Cm2S-o• 

9CF2e- 95 

9CR28-95 

BM 9CR2S-9'5 

9CR2c•-95 

BM qr:"2c-c--n95 

Bm qrpB--95 

9CR2--95 

9CR28-95 

9CR2E-95



15:57:07 300 
TflDAY: 5/29/96 

RT: 897A-211-5 

ITEM 
NBR. PART NUMBER 

43 200-122 

44 200-53

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: DET.MAIN ASSY,S.S.HOUS.LOW RNG REV: 

ECN: 

DESCRIPTION QUANTITY 

LABEL.WIPE TEST .001 EA 
LOC: 

LABEL,CAUTION .001 EA 
LOC:

PAGE 3t 

B 
9CR28-95 

ECN 

9CR2E-95 

9CR2B6-9E



PSO15OR 300 AN300 

Product No: 897A-221-5 
Rev: 002 ECN: 1958 
Drawing Number: PER TAB

OPADEVO011 Inoviston Radiation Measurements, LLC 
Product Structure

5/29/01 11.12.13 PAGE

DET.MAIN ASSY,S.S.IIOUS.MED RNG

Item 
No. Product Number 

TP897A 
857-211-12 
857-211-13 
857-211-15 
857-211-14 
92-7005-14A 
897-110-28 
36-3 
897A-210-10 
200-135 
857-221-20 
897A-211-30 
857-211-16 
5-1011 
857-10-22 
5-280 
5-837 
MSH-6227 
HSB-0072-16 
MSB-0072-3 
MSB-0072-4 
MSA-0007 
897A-210-13 
5-852 
MSB-0072-2 
5-853 
MSB-O069 
40-164 
5-838 
MSB-0072-15 
5-712 
200-122 
200-53

QuantityDrawingNo. Siz Description 

TEST PROCEDURE 
HOUSI:IG WELDMENT (S.S.) 
COVER PLATE 
GASKET, COVER 
GASKETCONNECTOR 

PER PRINT D CONNECTOR, MALE 
897-110-28 A MOUNTING BLOCK 

TERM, LUG, SOLDER, LOCK EYELET 
PER DWG B ASSEMBLY DETECTOR PC BOARD 
200-135 B NAME TAG 

TUBE ASSEMBLY (MED.RANGE) 
CHECK SOURCE HTG. ASSEMBLY 
RODTHREADED 6-32 X 1.812 LG.  
SCREW, SEEL, PH, 4-40 X .31 
SCREWSEEL,PH 6-32 SLOT .50 SS 
SCREW, MACII, PH, 6-32 X .50, 
WASHER, SPLIT, 6, SS 
TUBING, 1/8, BLACK 
WIRE, HOOK-UP, 22 AWG, WHT/GRN 
WIRE, HOOK-UP, 22 AWG, RED 
WIRE, HOOK-UP, 22 AWG, GREEN 
SOLDER, CORE, 60/40, .031 DIA 

PER PRINT D SCHEMATIC DIAGRAM, DETECTOR 
NUT, HEX, 6-32, SS, SM 
WIRE, HOOK-UP, 22 AWG, BLACK 
NUT, HEX, 6-32, SS 
WIRE, lV, LEAD WIRE, 22, I0K V 
SPACER, .12, .141D/.250D, RND 
WASHlER, FLAT, 6, SS 
WIRE, IOOK-UP, 22 AWG, WIlT/RED 
WASHER, FLAT, 6, NY, NAT 

200-122 A "WIPE TEST" LABEL 
LABEL,CAUTION

ECN

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
FT 
FT 
FT 
FT 
LB 
EA 
EA 
FT 
EA 
FT 
EA 
EA 
FT 
EA 
EA 
EA

PS 
PS 
PS 
PS

Rev Obs Act

.000 
1.000 
1.000 
1.000 
1.000 
1.000 
2.000 
1.000 
1.000 
1.000 
1.000 
1.000 
2.000 
2.000 
4.000 

12.000 
16.000 

.001 

.001 

.001 

.001 

.001 

.001 
6.000 

.001 
4.000 

.001 
2.000 
4.000 
.001 

6.000 
.001 
.001

*** END OF REPORT www

1

1590 
1590 
1590 
1590 
1590 
1587 
1950 
1590 
1795 
1840 
8CR58-93 
4CR8-96 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1303 
1712 
1590 
1590 
1590 
1200 
1590 
1590 
1590 
1590 
1599 
1590

I 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 
26 
27 
28 
29 
36 
38 
39 
43 
44



PSO15OR 300 AN300 Inovislon Radiation Measurements, LLC 
Product Structure

5/29/01 11.12.25 PAGE

Product No: 897A-231-5 
Rev: 002 ECN: 1958 
Drawing Number: 897A-TAB-5

DET.MAIN ASSYS.S.HOUS.ItI RNG

Item 
No. Product Number 

TP897A 
857-211-12 
857-211-13 
857-211-15 
857-211-14 
92-7005-14A 
897-110-28 
36-3 
897A-210-10 
200-135 
857-231-20 
897A-211-30 
857-211-16 
5-1011 
857-10-22 
5-280 
5-837 
MStl-6227 
HSB-0072-16 
HSB-0072-3 
MSB-0072-4 
MSA-0007 
897A-210-13 
5-852 
MSB-0072-2 
5-853 
MSB-0069 
40-164 
5-838 
MSB-0072-15 
5-712 
200-122 
200-53

DrawingNo. Siz Description 

TEST PROCEDURE 
HlOIUSING WELDMENT (S.S.) 
COVER PLATE 
GASKET, COVER 
GASKETCONNECTOR 

PER PRINT D CONNECTOR, MALE 
897-110-28 A MOUNTING BLOCK 

TERM, LUG, SOLDER, LOCK EYELET 
PER DWG B ASSEMBLY DETECTOR PC BOARD 
200-135 B NAME TAG 

TUBE ASSEMBLY, HIGH RANGE 
CHECK SOURCE MTG. ASSEMBLY 
ROD,THREADED 6-32 X 1.812 LG.  
SCREW, SEEL, PH, 4-40 X .31 
SCREW,SEEL,PH 6-32 SLOT .50 SS 
SCREW, MACH, PH, 6-32 X .50, 
WASHER, SPLIT, 6, SS 
TUBING, 1/8, BLACK 
WIRE, HOOK-UP, 22 AWG, WHT/GRN 
WIRE, HOOK-UP, 22 AWG, RED 
WIRE, HOOK-UP, 22 AWG, GREEN 
SOLDER, CORE, 60/40, .031 DIA 

PER PRINT D SCHEMATIC DIAGRAM, DETECTOR 
NUT, HEX, 6-32, SS, SM 
WIRE, IHOOK-UP, 22 AWG, BLACK 
NUT, HEX, 6-32, SS 
WIRE, HV, LEAD WIRE, 22, 10K V 
SPACER, .12, .14ID/.250D, RND 
WASHER, FLAT, 6, SS 
WIRE, HOOK-UP, 22 AWG, WHIT/RED 
WASHER, FLAT, 6, NY, NAT 

200-122 A "WIPE TEST" LABEL 
LABEL,CAUTION

quantity 

.000 
1 .000 
1 .000 
1 .000 
1 .000 
1 .000 
2.000 
1.000 
1.000 
1.000 
1.000 
1.000 
2.000 
2.000 
4.000 

12.000 
16.000 

.001 

.001 

.001 

.001 

.001 

.001 
6.000 

.001 
4.000 

.001 
2.000 
4.000 

.001 
6.000 

.001 

.001

PS 
PS 
PS 
PS

ECN 

1590 
1590 
1590 
1590 
1590 
1587 
1950 
1590 
1795 
1840 
8CR58-93 
4CR8-96 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1303 
1712 
1590 
1590 
1590 
1200 
1590 
1590 
1590 
1590 
1599 
1590

**w END OF REPORT w**

1

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
FT 
FT 
FT 
FT 
LB 
EA 
EA 
FT 
EA 
FT 
EA 
EA 
FT 
EA 
EA 
EA

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 
26 
27 
28 
29 
36 
38 
39 
43 
44

Rev Obs Act

OPADEV0011



15:58:06 300 
TODAY: 5/29/96 

3T: 857-211-20 

ITEM 
NBR. PART NUMBER

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: TUBE ASSEMBLY (LOW RANGE)

DESCRIPTION

PAGE 

REV: DI 
ECN: 4CRI-92

QUANTITY ECN

92-9163-A 

2 857-1-16 

3 MSB-0093

GM TUBE,LOW RANGE, ZP1320 
LOC:

SHIELD.LEAD 
LOC:

WIRE, STRAND, 26, POLYUPETHANE 
LOC: 1.5LG

1.000 EA 

1.000 EA 

.001 FT

4CRI-92 

5CR22-90 

5CR22-90



15:58:17 300 
TfDAY: 5/29/96 

RT: 857-221-20 

ITEM 
NBR. PART NUMBER

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: TUBE ASSEMBLY (MED.RANGE)

DESCRIPTION QUANTITY

PAGE 

REV: E2 
ECN: BCR56-93

1 

3 

4 

5 

6 

7 

10 

11 

13

857-2-10 

e57-2-17 

92-9164-A 

857-2-6 

857-2-19 

MSB-01 15-3 

MSH-6216 

MSA-0007 

MSJ-4372 

700-115 

0S-6061 

MSB-OI15-2

CAP,TUBE CAPSULEPROCESSED 
LOC: 

TUBE CAPSULE 
LOC: 

GM TUBE,MED RANGE, ZP1310 
LOC: 

LEAD SHIELD.MED RANGE 
LOC: 

FOAM PACKING 
LOC: 

WIRE, STRAND, 28 AWG. RED, TFE 
LOC: 

TUBING, TEFLON #12 
LOC: 

SOLDER, CORE. 60/40. .031 DIA 
LOC: 

CEMENT. CONTACT. FASTBOND 10 
LOC: 

SOURCE. URANIUM FOIL. .007 THK 
LOC: 

TAPE, SCOTCH. 3/4" X 300" ROLL 
LOC: 

WIRE. STRAND. 22 AWG. BLK, TFE 
LOC:

ECN

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1 .000 EA 

.001 FT 

.001 F7 

.001 LB 

.001 EA 

1 0.00 EA 

.00C RL 

.001 F7

BM 5CR22-90 

5CR22-90 

4CR1-92 

5CR22 -9 C 

5CR22-90 

4CR Ie-92 

5 CR22-90 

5CR22-90 

5CR22-90 

BCR58-93 

5CR22-90 

4CR IE-92



15:56:26 300 
TnDAY: 5/29/96 

:T: 857-231-20 

ITEM 
NBR. PART NUMBER 

1 92-9165-A 

2 857-2-17 

3 857-2-10 

4 857-3-11 

5 857-3-B 

6 MSE-0115-1 

7 MSH-6216 

3 MSA-0007 

9 MSJ-4372 

10 700-115 

1i 857-2-22 

12 OS-6061 

13 MSS-0115-2

VICTOREEN, INC.
COMPONENT BILL OF MATERIAL 
DESC: TUBE ASSEMBLY, HIGH RANGE

DESCRIPTION 

GM TUBE,HIGH RANGE, ZPI300 
LOC: 

TUBE CAPSULE 
LOC: 

CAP,TUBE CAPSULEPROCESSED 
LOC: 

FOAM PACKING 
LOC: 

SHIELDLEAD 
LOC: 

WIRE. STRAND, 28 AWG. RED, TFE 
LOC: 

TUBING, TEFLON #12 
LOC: 

SOLDER. CORE, 60/40, .031 DIA 
LOC: 

CEMENT, CONTACT, FASTBOND 10 
LOC: 

SOURCE. URANIUM FOIL. .007 THK 
LOC: 

SHIELD.LEAD END 
LOC: 

TAPE. SCOTCH, 3/a- X 300- ROLL 
LOC: 

WIRE, STRAND. 28 AWG, BLIK, TFE 
LOC:

PAGE

REV: E2 
ECN: BCR56-q3

QUANTITY 

1.000 EA 

1.000 EA 

1.000 EP 

"1.000 EA 

1.000 EA 

.001 FT 

.001 FT 

.001 LB 

.001 EA 

1.000 EA 

1 . 000 EA 

.001 RL 

.001 FT

ECN 

4CRI-92 

5CR22-.9C 

BM 5CR22-90 

5CR22-9 0 

5CR22-90 

4CRIE-P2 

5CR22-90 

5CR22-90 

5CR22-90 

8CR5-9-3 

5CR22-90 

5CR22-90 

4CF18-92

1



PSOI5OR 300 AN300 QPADEV00l1 Inovislon Radiation Measurements, LLC 
Product Structure

5/29/01 11.12.40 PAGE

Product No: 956A-201 
Rev: 005 ECN: 2CR7-97 
Drawing Number:

RATEMETER DIGITAL AREA MONITOR

Item 
No. Product Number DrawingNo. Siz Description

TP956A-201-3 
942A-100-4 
956A-201-106 
955A-1 
956A-201-5 
94095603 
958-1-24 
958A-1-24 
942-BOX

TEST PROCEDURE FOR 956A-201 UD 
KIT, LONNECTOR HATING 
LOOP DIAGRAM 
MANUAL, GH AREA MONITOR 
ASSEMBLY, DIGITAL RATEMETER 
PROM, UDR W/DUMB TERMINAL COMM 
DIAGRAM,INTERCONNECTING 
DIAGRAM,INTERCONNECTING 
UDR PACKAGING

Quantity 

.001 
1.000 

.001 
1.000 
1.000 
1.000 

.001 

.001 
1.000

ECH

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA

9CR48-99 
PS 4JRI-92 

1590 
1590 

PS IOCR40-95 
PS 1CR19-96 

1590 
1590 
1590

Rev Obs Act

4 
1 
2 
1 
2 
2 
3 
3 
1

N Y 
N Y 
N Y 
N Y 
N Y 
N Y 
N Y 
N Y 
N Y

*** END OF REPORT ***

1 
2 
3 
4 

5 
6 
7 
8 
9

1



8:17:16 300 
TODAY: 5/30/96 
PART: 956A-201-5 

ITEM 
NBR. PART NUMBER 

20 30-91-2 

21 67-83-1P 

22 '92-9103-A 

25 MSB-0072-35 

26 'MSB-0069 

27 36-96-1 

"28 MSH-6222 

29 67-78-2 

30 942-100-35A 

31 942-100-35B2 

7,-2 942A-100-35C 

1313 942-100-35D 

37 942-100-35E" 

35 MSB-0072-31 

36 MSB-O0C72-32 

37 SM-2202

VICTOREEN, INC. PAGE t 

COMPONENT BILL OF MATERIAL 
DESC: ASSEMBLY. •DIGITALRATEMETER - REV: B 

ECN: IOCR40-( 

DESCRIPTION -QUANTITY' . ECN 

FERRULE 1.000 EA, _3JR4-95 
LOC: 

INSERT.CONNECTOR,M,24-20 WIRE 5.000 EA '-3JR4-95 
LOC: 

CONNECTOR. 4 POSITION. FEMALE 1.000 EA'-- -33R4-95 
LOC: 

WIRE. HOOK-UP, 22 AWG, YEL/GRN .001 -FT - 3JR-c95 

LOC: 5" LONG 

WIRE. HV, LEAD WIRE, 22, 10K V .001 FT 3JR4-95 
LOC: 3" LONG 

TERMINAL. LUG. SOLDER, FEMALE 1.000 EA 1OCR40-9 
LOC: 

STUBING, 3/16, BLACK .001 FT 3JR4-95 
LOC: 

CONNECTOR. 2 PIN CABLE HDR. F 1.000 EA 3JR4-S 
LOC: 

HARNESS.POWER SUPPLY TO PCB 1.000 EA BM 3JR4-95 
LOC: 

HARNESSMAIN PCB TO RELAY BOAR 1.000 EA BM 3JR--95 
LOC: 

HARNESS. MAIN PCBiANALOG OUT - 1.000 EA BM 3JR4-95 
LOC: 

HARNESS.DETECTOR POWER SUPPLY 1.000 EA "•BM'33R4-95 
LOC: 

HARNESS 1.000 EA BM 10CR40-9! 
LOC: 

WIRE. HOOK-UP. 22 AWG. YEL/BLK .001 FT 3JR4-95 
LOC: 5" LONG 

-WIRE. HOOK-UP- 22 AWGE YEL/BRN .001 FT 3JR4-95 
LOC: 5" LONG 

SLEEVE. SPIRAL-WRAP .06"-.5"OD .001 FT 3JR4-95 
LOC:



8:17:16 300 
TODAY: 5/30/96 

3T: 956A-201-5 

ITEM 
NBR. PART NUMBER

VICTOREEN. INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSEMBLV. DIGITAL RATEMETER

DESCRIPTION

PAGE I sy 

REV: B 
ECN: 1OCP40-95

QUANTITY ECN

i 

4 

5 

6 

-7 

10 

11 

12 

I 

18 

19

956A-100-20 

942A-100-30 

956A-201-55 

956-200-10 

942-200-60 

942P-100-24 

942-100-25 

5-532 

5-706 

5-186 

5-836 

200- 1Z5 

5-710 

92-9124-A 

50-89 

30-91-i

ASSY. FRONT PANEL 
LOC: 

ASSY. REAR PANEL 
LOC: 

ASSEMBLY. POWER SUPPLY 
LOC: 

ASSY. MAIN PC 1E 
LOC: 

ASSY. HIGH VOLTAGE BOARD 
LOC: 

TOP RAIL 
LOC: 

RAIL.BOTTOM 
LOC: 

SCREW. MACH. PH, 4-40 X .38.  
LOC: 

NUT. HEX. 4-40, NY, BO 
LOC: 

SCREW. MACH, PH. 4-A0 X .31.  
LOC: 

WASHER. SPLIT, 4. SS 
LOC: 

NAME PLATE. UNIVERSAL 
LOC: 

WASHER. FLAT. 4. NY. BO 
"*OC: 

COUPLER. FEM11ALE 
LOC: 

CABLE.COAX..RG--74U.34 AWG.!!C 
LOC: 5" LONG 

MTN. COAX 

LOC:

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

2.000 EA 

2.000 EpA 

4.000 EA 

1.000 EA 

8.000 EA 

8.000 E A 

i .000 EA 

1.000 EA 

i.000 EA 

1.000 FT 

1.000 Ep

SM 3JR4-95 

BM 3JR4-95 

BM i0CR40-9t 

BM 3JRA-95 

BM 3jR2-95 

3JR--95 

3JR4-95 

3jR.-95 

3JR4-9f, 

3JRP-95 

3JPA-95 

3J Ra -95 

3JR'----5 

3JR4 -95 

3JR4-95 

:3JR4-95



8:17:16 300 
TODAY: 5/30/96 

%RT: 956A-201-5 

ITEM 
NBR. PART NUMBER 

38 942-100-28 

39 5-953 

40 5-678 

41 MSH-6228 

42 MSB-0072-2 

43 5-193

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSEMBLY, DIGITAL RATEMETER 

DESCRIPTION QUANTITY 

OPTION BOARD SUPPORT MOUNT 1.000 
LOC: 

SCREW,TYPE 25,#4X.44LG,FH,PHIL 2.000 
LOC: 

SCREW. MACH, RH, 4-40 X .31 1.000 
LOC: 

TUBING, 1/4, BLACK .001 
LOC: 

WIRE, HOOK-UP, 22 AWG, BLACK .001 
LOC: 

SCREW. MACH, FH, 4-40 X .38, 4.000 
LOC:

PAGE 3( 

REV: B 
ECN: 1OCR40-95 

ECN 

EA BM 3JR4-95 

EA 3JR4-95 

EA 10CR40-q 

FT 3JP4-95 

FT IOCR40-9 

EA 3JR4-95



8 :17:31 300 
"'rrDAY: 5/30/96 

ZT: 956A-100-20 

I TEM 
NBR. PART NUMBER 

0 09PBOio 

I 956PA-100-222 

2 946-100-2Z 

3 56-100-15 

4 8 42"-1I-5 1 

5 55-841 

6 5-1.96

.VICTOREEN, INC: 
COMPONENT BILL OF MATERIAL 
DESC: ASSY. FRONT PANEL 

DESCRIPTION 

TAPE, TRANSIPER, 2 MIL. HI-TACK 
LOC: 

FRONT PANEL W/DECAL 
LO_-: 

JNSERT,*BIACKLIGHT 
LOC : 

gASSY,PC BOAiRD.FRONT PANEL 
LOC: 

-A~STENER PA~WL 
LOC: 

WASEHER, PLAiT. 4. P 
L OC : 

SCREW. MA~CH. PH. 4-40' Y .3E.  
LOC:

QUANTITY 

.001 

i .000 

S. 000 

II . o000 

1 000oc 

12_. 0clc, 

4. 000

PA~GE 1 

REV: B3 
ECN: I1CRIO-8q 

RL I1ICRIC0-E 

EA SM 63R1-B6, 

EA 11ICRIO-E 

-A Bm i1cF~1C-F 

EPA 6JRI-96



8:17:40 300 
TODAY: 5/30/96 

RT: 956-100-15 

ITEM 
NBR. PART NUMBER

1 

5 

6 

7 

B 

9 

14 

12 

16 

18

VICTOREEN, INC..  
COMPONENT BILL OF MATERIAL 
DESC: ASSY,PC BOARD.FRONT PANEL

DESCRIPTION

942-100-16 

942-100-27 

11-208 

9-89 

185-3981-3 

185-3961-2 

67-72 

185-3974-2 

65-141 

11-281 

'a-F 

67-90-36 

942-100-42 

942-1C)0-43

PAGE 

REV:C 
ECN: 6CR14-91

BOARD.FRONT PANEL P.C.,PROCESS 
LOC: 

KIT. UDR FRONT PANEL DISPLAY 
LOC: DI-D6 

SWITCH. MOMENT, SPST, 50V 25MA 
LOC: SW1.3,4.6 

CAP, PUSHBUTTON SWITCH, GRAY 
LOC: SW1,3,4,6, 

NETWORK. RESISTOR. 180, 8 PIN 
LOC: RPS.9 

NETWORK. RESISTOR, 190. 10 PIN 
LOC: RP2-7.10,11 

CONNECTOR. 32 PIN, STR HDR. M 
LOC: 

NETWORK. RESISTOR. 160. e PIN 
LOC: RP1.12 

OPTOEL LED RED/GRN RECT 2ANODE 
LOC: D7-35 

SWITCH & CAM AcS'V 
LOC: SW7 

SCREW.METPI.H.M3X2 SS 
LOC: 

WASHER.SPLIT.M..SS 
LOC: 

CONNECTOR. 36 PIN. HEADER. M 
LOC: ROW 100.200.300 

BAR GRADH HOUSING 
LOC: 

BAR GRADH HOUSING MATE 
LOC:

ECNQUANTITY 

1.000 EA 

1.000 EA 

4.000 EA 

4.000 EA 

2.000 EA 

8.000 Ep 

2.0o0c Ep 

2. 000 E• 

2•.000 EA 

1 . 000 EA 

2. 0•00 EA 

2. 000 EA 

7.ooc, E ( 

:'.iou E A 

.0O01 EA

1

3CR47--8c 

BM 3CR47 7 aE 

3CR47-8e 

6CRIL-91 

3CR47-89 

3CrP47-9c 

6CRI4-91 

3CP47-89 

3CP47-89 

SM 6CP14-91 

6CRI1i-91 

6CR14-91 

3CP•7-89 

3CR47-89 

3CR47-99



8:21:10 300 
TODAY: 5/30/96 

RT: 942A-100-30 

ITEM 
NrR. PART NUMBER

1 

2 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16

VICTOREEN, INC.  
COMPONENT-BILL-OF MATERIAL 

"DESC: ASSY, 'REAR PANEL

DESCRIPTION

942-100-31 

942-100-32 

67-80-37P 

5-275 

67-80-14S 

67-80-4P 

5-837 

5-836 

16-23-1 

92-9106-A 

5-839 

92-7027-IA 

5-196 

5-849 

92-9074-A 

92-7039-A

PAGE 

REV: B 
ECN:-9CR23-93

PANEL.REAR PROCESSED 
LOC: 

SILKSCREEN. REAR PANEL 
LOC: 

CONNECTOR. 37 PIN, CIRCULAR, M 
LOC: P1 

SCREW, MACH, PH, 6-32 X .38, 
LOC: AT PI & P2 

CONNECTOR, 14 PIN, CIRCULAR. F 
LOC: P2 

CONNECTOR. a PIN, CIRCULAR. M 
LOC: P3 

WASHER.- SPLIT, 6, SS 
LOC: AT PI & P2 

WASHER. SPLIT. 4, SS 
LOC: AT P3 

HOLDER, FUSE. 3AG. 20A 250V 
LOC: F2 

CONNECTOR. COAX JACK, HI VOLT 
LOC: P4 

WASHER, SPLIT. 3, SS 
LOC: P6 

FUSE, 2A, 250V 
LOC: F2 

SCREW. MACH. PH, 4-40 X .38.  
LOC: -AT P3 

NUT. HEX, 3-56, SS 
LOC: P6 

RECEPTACLE. BULKHEAD. BNC 
LOC: P5 

TERMINAL. LUG, SOLDER. 3/B 
LOC:

QUANTITY 

1.000 

1.000 

1.000 

8.000 

1 .000 

1 .000 

8.000 

4.000 

1 . 000 

1 .000 

4 . 000 

1 .000 

A. 000 

2.000 

1 . 000 

7-. 000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

=EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A

ECN 

BM 6JRI-86 

9CR23-93 

9CR23-93 

9CR23-93 

9CR23-93 

9CR23-93 

9CR23- 0o 

9CR23-93 

9CR23-93 

9CR23--'93 

6JR1-86 

9CR23-93 

9CR23-93 

6JR1-86 

9CR23-93 

6JR1 -86



8:21:10 300 
TODAY: 5/30/96 
PART: 942A-100-30 

ITEM 
NBR. PART NUMBER

,VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSY, REAR PANEL

DESCRIPTION

PAGE 2 

REV: B 
ECN: 9CR23-9.

QUANTITY ECN

17 942-100-44 

1B 68-15

19 5-135

BRACKET, VOLTAGE BOARD SUPPORT 
LOC: P6

CONNECTOR, 24 PIN 
LOC: P6

SCREW, MACH, PH, 3-56 X .38 
LOC: P6

1.000 EA 

1.000 EA 

2.000 EA

6JR1-B6 

9CR23-83 

6JRI -86



8:21:20 300 
TODAY: 5/30/96 

IT: 956A-201-55

ITEM 
NBR. PART NUMBER

VICTOREEN. INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSEMBLY, POWER SUPPLY

DESCRIPTION

PAGE 

REV: A 
ECN: 3JR4-95

QUANTITY ECN

1 

2 

-7 

4 

5 

6 

7 

10 

12 

13 

iji

942-100-41 

956A-201-70A 

942-200-50 

942-100-52 

942-100-53 

5-293 

5-837 

5-852 

40-164 

40-204 

5-712 

57-46 

5-938 

942-100-35F

POWER-SUPPLY BRACKET 
LOC: 

RELAY BOARD & HARNESS ASSEMBLY 
LOC: 

POWER SUPPLY 
LOC: 

FISH PAPERRELAY BOARD 
LOC: 

FISH PAPER, POWER SUPPLY 
LOC: 

SCREW, MACH, PH. 6-32 X .56.  
LOC: 

WASHER, SPLIT, 6, SS 
LOC: 

NUT. HEX, 6-32. SS. SM 
LOC: 

SPACER, .12, .14ID/.250D, RND 
LOC: 

SPACER,.12LG..14ID/.250D, RND 
LOC: 

WASHER, FLAT, 6, NY. NAT 
LOC: 

TERMINAL BLOCK. 8 POINT 
LOC: 

WASHER. FLAT. 6. SS 
LOC: 

HARNESS 
LOC:

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

10.000 EA 

6.000 EA 

10.000 EA 

1.000 EA 

7.000 EA 

4.000 EA 

1.000 EA 

4.000 EA 

1.000 EA

3JR4-95 

BM 3JR4-95 

3JR4-95 

BM 3JR4-95 

BM 3JR4-95 

3JR4-95 

3JR4-95 

3JR4-95 

3JP4-95 

3JR4-95 

3JR4-95 

35JR4-95 

3JR4-95 

BM 3JRA-95





PSO15OR 300 AN300 

Product No: 942A-100-70A 
Rev: 002 ECN: 1386 
Drawing Number:

Item 
No. Product Number 

MSB-0072-10 

MSB-0072-11 

MSB-0072-14 

ýMSB-0072-15 

MSB-0072-16 

MSB-0072-17 

MSB-0072-18 

MSB-0072-19 

MSB-0072-20 

MSB-6072-21 

MSB-0072-22 

'MSB-0072-23 

MSB-0072-24 

MSB-0072-25 

MSB-0072-27 

MSB-0072-28

QPADEVO011 Inovislon Radiation Measurements, LLC 
Product Structure 

HARNESS ASS'Y RELAY BOARD

DrawlngNo. Siz Description Quantity

WIRE, HOOK-UP, 22 AWG, GRAY 
Loc: K3-A TO ITEM 3 8.251H. LG 

WIRE, HOOK-UP, 22 AWG, VIOLET 
Loc: K1-F TO ITEM 3, 6.75IN. LG 

WIRE, HOOK-UP, 22 AWG, WHT/BLK 
Loc: K3-B TO ITEM 3, 8.251N. LG 

WIRE, HOOK-UP, 22 AWG, WIHT/RED 
Loc: K3-D TO ITEM 3, 8.51N. LG 

WIRE, HOOK-UP, 22 AWG, WHT/GRN 
Lac: K4-A TO ITEM 3, 9.51N. LG 

3 WIRE, HOOK-UP, 22 AWG, WHT/YEL 

Loc: K3-F TO ITEM 3, 8.751N. LG.  

WIRE,' HOOK-UP, 22 AWG, WHT/BLU 
Loc: K4-B TO ITEM,3,,9.SIN. LG 

WIRE, HOOK-UP, 22 AWG, WHT/BRN 
Loc: K3-C TO ITEM 3, 8.5IN. LG 

WIRE, HOOK-UP, 22 AWG, W"T/ORN 
Loc: K3-E TO ITEM 3,. 8.75IN. LG 

WIRE, HOOK-UP, 22 AWG, HWT/GRY 
Loc: K4-D TO ITEM,3, 9.751H. LG 

WIRE,"'HOOK-UP, 22 AWG, W'HT/VIO 
Loc: K4-C TO ITEM 3, 9.75IN., LG 

WIRE,' HO'OK-UP, 22, WHT/BLK/RED 
Lc: K4-F TO ITEM 3, lOIN. LG 

WIRE,' HOOK-UP, 22, 'WHT/BLK/GRN 
Loc: K5-C TO, ITEM 3, 1lIH. LG 

WIRE, HOOK-UP, 22, WHT/BLK/YEL 
Lc: K5-B TO ITEM 3, 1O.5IN. LG 

WIRE, HOOK-UP, 22, WHT/BLK/BRN 
LOc: K4-E TO ITEM 3, lOIH. LG 

WIRE, HOOK-UP, 22, WHT/BLK/ORN 
Loc: K5-A TO ITEM 3, 1O.51N. LG

.001 FT

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT

ECN 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590

5/29/01 11.13.54 PAGE

Rev Obs Act 

5 N Y

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N

1

¢



PSO1SOR 300 AN300 

Product No: 942A-100-7 
Rev: 002 ECN: 138 
Drawing Number: 

Item 
No. Product Number 

HSB-0072-29 

HSB-0072-3 

MSB-0072-35 

MSB-0072-36 

MSB-0072-5 

MSB-0072-7 

MSB-0072-8 

MSB-0072-9 

1 942-100-70 
2 67-83-1S 
3 67-83-1P 
5 61-1 
8 36-86 
9 GT2 

*x* END OF REPORT **•

0 

70A 
86

QPADEVOOl1 Inovision Radiation Measurements, LLC 
Product Structure 

HARNESS ASS'Y RELAY BOARD

DrawingNo. Siz Description 

WIRE, HOOK-UP, 22, WHT/BLK/GRY 
Loc: K5-E TO ITEM 2, 13IN. LG 

WIRE, HOOK-UP, 22 AWG, RED 
Loc: K1-B TO ITEM 3, 6.25IN. LG 

WIRE, HOOK-UP, 22 AWG, YEL/GRN 
Loc: K2-B TO ITEM 2, 9IN. LG 

WIRE, HOOK-UP, 22 AWG, YEL/BLU 
Loc: K2-A, 9.251N, K2-A TO KS-D, 5.75IN 

WIRE, HOOK-UP, 22 AWG, YELLOW 
Loc: KI-D TO ITEM 3, 6.51N. LG 

WIRE, HOOK-UP, 22 AWG, BLUE 
Loc: K1-E TO ITEM 3, 6.75IN. LG 

WIRE, HOOK-UP, 22 AWG, BROWN 
Loc: K1-A TO ITEM 3, 6.251N. LG 

WIRE, HOOK-UP, 22 AWG, ORANGE 
Loc: KI-C TO ITEM 3, 6.5IN. LG 

ASSYPC BOARD,RELAY 
INSERTCONNECTOR,F,24-20 WIRE 
INSERT,CONNECTORM,24-20 WIRE 
HARNESS TIE PANDUIT MINIATURE 
TERM, LUG, CRIMP, 22-16, #6-8 
PRINTED CIRCUIT BD TRAVELLERS

Quantity 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

.001 

1.000 
2.000 

21.000 
8.000 
1.000 

.000

FT 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

EA 
EA 
EA 
EA 
EA 
EA

ECN 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

PS 12CRI-90 
1590 
1590 
1590 
1590 
1590

5/29/01 11.13.54 PAGE

Rev 

5 

5 

5 

5 

5 

5 

5 

5 

1 

3 
3 1 
1 
2

Obs 

N 

N 

N 

N 

N 

N 

N 

N 

N 
N 
N 
N 
N 
N

Act 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 
Y 
Y 
Y 
Y

2



PSO15OR 300 AN300 

Product No: 956-200-10 
Rev: 012 ECH: 8CR 
Drawing Number: 

Item 
NO. Product Number 

11-209 

11-212-1 

18-22 

185-1419 

341032 

342041 

341662 

185-1434 

185-3542 

342031

185-1477 

185-2496 

185-2ý400 

185-38 18 

185-3877 

185-3855

OPADEVO011 Inovision Radiatic 
Product Stru 

ASSEMBLY, MAIN PC 1E 
8-99 

DrawirgNo'. Siz Description 

SWITCH,ROTARY-DIP,16 POS,BINAR 
Loc: RDS1 

SWITCH, PUSH, SPST, FOR PCB'S 
Loc: SW1,2,3 

HOLDER, FUSE, PCB MOUNT 
Loc: Fl 

RESISTOR, 825, .25W, 1%,MF 
Lac: R83 

RESISTOR, 10K, .25W, 1V 
Loc: RI,82,87,88,94,96 

RESISTOR, 200K, .25W, 1% 
Loc: R61 

RESISTOR, iO, 1/4W, 1% 
Loc: R90 

RESISTOR, 511K, .25W, 1%C 
Loc:,R93. -,, 

RESISTOR, 47.5K, .25W, 1%, MFF 
Lac: RIO., 

RESISTOR, 20K, .25W, 1% 
Loc: R92 ,, 

RESISTOR, 24.3K, .25W, 1% 
Loc: R2 

RESISTOR, 2K, .25W, 1%, MF 
Locc R80,89 

"RESISTOR, 332, .25W, 1% 
Loc:,R86 

RESISTOR, 243, .25W, 1%, MFF 
Lac: R84 

RESISTOR, 221, .25W, 1-, MFF 
Lc: R85 

RESISTOR, 475, .25W, 1%, MFF 
Loc: R68,75

in Measurements, LLC 
icture

Quantity 

1.000 

3.000 

1.000 

1.000 

6.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

2.000 

1.000 

1.000 

1.000 

2.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

"EA 

EA

ECH 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590
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2 N 

I N 

N 

I N 

1 N 

N 

1 N 

2 N 

N 

1 N 

N 

1 N 

N 

N 

N 

N

Act 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y
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PSO15OR 300 AN300 

Product No: 956-200-10 
Rev: 012 ECN: 8CR 
Drawing Number: 

Item 
No. Product Number 

185-3853 

343021 

92-1000-415A 

185-3851 

185-3890 

185-3892 

185-3894 

185-3906 

92-1020-251A 

19-62 

21-2092 

21-2093 

21-2101 

21-2104 

21-2108 

21-2113

E8-99

QPADEVO011 

ASSEMBLY, MAIN PC 1E

Inovision Radiation Measurements, LLC 
Product Structure

DrawingNo. Siz Description 

NONE PN RESISTOR, 10 OHM, 1/4W, 1% 
Loc: R50-53,58,60,69,77,78 

RESISTOR, 3.01K, .25W, 1% 
Loc: R3,4,5 

RESISTOR, 1.5K, .25W, 2XMF 
Loc: R13,14 

RESISTOR, 866, .25W, 1%, MFF 
Loc: R63 

RESISTOR, 100, 1/8W, 1%, MFF 
Loc: R65,73,74,42,P4446,49,64 

RESISTOR, 1K, 1/4W, 1%, MFF 
Loc: R12,55-57,66,76,79,81,91,95,103 

RESISTOR, 49.9K, .25W, 1%, MFF 
Loc: R41,43,47,48 

RESISTOR, 3.32K, .25W, 1%, MFF 
Loc: R18,31,36 

RESISTOR, 51, 1W, 5%, CARBON 
Loc: R54 

FUSE, 50MA 125V, PLASTIC CASE 
Loc: Fl 

CAPACITOR, .01 UF, 1OOV 
Loc: C10,11,16-19,38 

CAPACITOR, 10 PF, 300V 
Loc: C28,31 

CAPACITOR, 6.8 UF, 35V 
Loc: C2 

CAPACITOR, 100 PF, 300V 
Loc: C29,34 

330PF CAPACITOR 100V 
Loc: C5,35 

PN .1UF CAPACITOR, IOOV 
Loc: C39

Quantity 

9.000 

3.000 

2.000 

1.000 

8.000 

11.000 

4.000 

3.000 

1.000 

1.000 

7.000 

2.000 

1.000 

2.000 

2.000 

1.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

ECN 

1419 

1590 

9CR26-99 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1205 

1372
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PSO15OR 300 AN300 

Product No: 956-200-10 
Rev: 012 ECH: 8CR8-99 
Drawing Number: 

Item 
No. Product Number Draw 

21-976 
L 

30-90 
L 

33-139-16 
L 

33-139-28 
L 

33-139-40 NONE 
L 

92-4094 
L 

92-4083 
fL 

67-71' 
L 

"67-76-10 67-7 
L 

67-76-2 67-7 
L 

'67-76-6 67-7 
_L 

'67'77-6 -. 67-7 
L 

67-85-8B .  
L 

92'1060-3A 
L 

92 1061-IA 

92-1061-2A 

L 921612

QPADEVO011 

ASSEMBLY, MAIN PC 1E

Inovision Radiation Measurements, LLC 
Product Structure

ingNo. Siz Description 

CAPACITOR, 100 UF, lOV, 20%
oc* 

oc:ý 

oc: 

oc: 

oc:

C9 

J6 

,U14 

U23 

PH 
U15

oc:, U75 

oc: U21 

oc: J3 

6-TAB C 
oc: J5 

6-TAB C 
oc: J9 

6-TAB C 
oc:.,J2 

7-TAB C 
oc: Jli 

oc: J4,8 

oc: RN3 

oc: RN1 

oc: RN2,4

SOCKET, COAX, SUB-MINIATURE 

SOCKET, I.C., 16 PIN, PCB MNT 

SOCKET, IC, 28 PIN, PCB MNT 

SOCKET, I.C., 40 PIN, PCB MNT 

CMOS 8 DIGIT LED DRIVER 

I.C.,CDM6264,RAM,8K X 8 CMOS 

CONNECTOR, 50 PIN, STR HDR, F 

CONNECTOR, MALE STR. SQ. POST 

CONNECTOR, MALE STR. SQ. POST 

"CONNECTOR',' MALE STR. 'SQ. POST 

CONNECTOR, MALE STR. SQ. POST 

CONNECTOR, 8 PIN,RT ANG'HDR,H 

NETWORK, RESISTOR, 4.7K OHMS 

NETWORK, RESISTOR, 1K, 1W, 2% 

NETWORK, RESISTOR, 4.7K

Quantity 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

2.000 EA 

1.000 EA 

1.000 EA 

2.000 EA

ECN 

1590 

1590 

1590 

1213 

1776 

1590 

1590 

1590 

1585 

1585 

1585 

1585 

1590 

1590 

1590 

1590

5/29/01 11.14.04 PAGE 
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PSO15OR 300 AN300 

Product No: 956-200-10 
Rev: 012 ECN: 8CR8-99 
Drawing Number:

QPADEVO011 

ASSEMBLY, MAIN PC 1E

Inovision Radiation Measurements, LLC 
Product Structure

5/29/01 11.14.04 PAGE

Item 
No. Product Number 

92-1062-2492A 

92-1062-24R9A 

92-1062-5762A 

92-1062-8661A 

92-1062-9090A 

92-1062-9091A 

92-1062-9531A 

92-2003-IOA 

92-2003-15A 

92-2003-5A 

92-2003-7A 

92-2003-9A 

92-3000-21 

92-3012-A 

92-4009-5A 

92-4009-6A

DrawingNo. Siz Description 

RESISTOR, 24.9K, .25W, 1% 
Loc: R67,70 

RESISTOR, 24.9, .25W, 1% 
Loc: R72 

RESISTOR, 57.6K, .25W, 1% 
Loc: R24,25 

RESISTOR, 8.66K, 1/4W 1V 
Loc: R26,30 

RESISTOR, 909, .25W, 1% 
Loc: R59 

RESISTOR, 9.09K, .25W, 1% 
Loc: R7 

RESISTOR, 9.53K, 1% 
Loc: R17 

POTENTIOMETER, 1OK OHM 
Loc: VR4,5 

POTENTIOMETER, 200K OHM 
Loc: VR9 

POTENTIOMETER, 200 OHM 
Loc: VR8 

POTENTIOMETER, IK OHM 
Loc: VR1,2,6,7,10-12 

POTENTIOMETER, 5K OHM 
Loc: VR13 

CAPACITOR, 27 PF, 30OV, 5% 
Loc: C3,4,6 

CAPACITOR, 33 UF 
Loc: Cl 

I.C., 54LS74J 
Loc: U63,93 

I.C., 54LS532,QUAD OR GATES 
Loc: U17

4

Quantity 

2.000 

1.000 

2.000 

2.000 

1.000 

1.000 

1.000 

2.000 

1.000 

1.000 

7.000 

1.000 

3.000 

1.000 

2.000 

1.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

ECN 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590 

1590

Rev Obs 

5 N 

5 N 

5 N 

5 N 

5 N 

5 N 

5 N 

N 

1 N 

N 

N 

N 

6 N 

2 N 
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PSO1SOR 300 AN300 

Product No: 956-200-10 
Rev: 012 ECN: 8CR8-99 
Drawing Number:

Item 
No. Product Number 

92-4009-9A 

92-4010-lA 

92-4010-4A 

92-4013-A 

92-4020-A 

92-4021-2A 

'92-4021-3A 

92-4621-5A 

92-4021-6A 

92-4023-A 

*92-4027-1A 

92-4027-3A 

92-4027-5A 

92-4031-A 

92-4036--A 

92-4004-B

QPADEVO011 

ASSEMBLY, MAIN PC 1E

DrawingNo. Siz Description

Loc: UlOl

Inovision Radiation Measurements, LLC 
Product Structure

Quantity

IC, 54LS11J

I.C., 54LS221J 
Loc: U19 

IC, 54LS138J, 16PIN, DIP 
Loc: U1,2,5,34 

I.C., 54LS240,OCTAL BUFFER 
Loc: U18,62 

NONE A IC, HIGH SPEED DUAL COMPARATOR 
Loc: U91 

IC TI SNJ54LS390J 
Loc: U30-32 

I.C.,54LS393,DUAL 4BIT COUNTER 
Loc: U45,46 

I.C., 54LS05,HEX INVERTER 
Loc: U94 

I'.C.',54LS1'4',14 PIN,DIP CERAMIC 
Loc: U11#102 

92-4023-A A 9667 DISPLAY DRIVER 
Loc: U48 

I.C., 54LS244tOCTAL BUFFER 
Loc: U12,13,36,40-42,74 

IC TI SN54LS273J 
Loc:,U35,43,44,60,71,72 

A 7304 OCTAL TRANCEIVER 
Loc: U16,73 

I.C. ,4N25 
Loc:$,S1 

I.C., 15611 
Loc: U90 

I.C., 124 
Loc: UBO,81

ECH

1.000 EA PS 1590

1.000 EA 

4.000 EA 

2.000 EA 

1.000 EA 

3.000 EA 

2.000 EA 

1.000 EA 

2.000 EA 

1.000 EA 

7.000 EA 

6.000 EA 

2.000 EA 

1.000 EA 

1.000 EA 

2.000 EA

PS 1590 

1590 

1590 

1592 

1590 

1590 

1590 

1590 

1990 

1590 

1590 

1407 

1590 

1590 

PS 1590
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PSO15OR 300 AN300 

Product No: 956-200-10 
Rev: 012 ECN: 8CR 
Drawing Number: 

Item 
No. Product Number 

92-4063-A 

92-5001-18 

92-5001-28 

92-6000-2A 

92-6001-3A 

92-6015-A 

92-9036-A 

92-9125-Al 

92-9126 

92-9127 

92-9128 

92-9129 

92-9130 

92-9131 

92-9155-1 

185-3852

:8-99

QPADEVO011 

ASSEMBLY, MAIN PC 1E

Inovision Radiation Measurements, LLC 
Product Structure

DrawingNo. Siz Description 

I.C., 14093B 
Loc: U96 

TAB-DWG C TRANSISTOR 
Loc: Q1,2,4,5 

TAB-DWG C TRANSISTOR 
Loc: Q3 

92-6000-2A B DIODES 
Loc: D8,9 

92-6001-3A B DIODE, 1N4005 GP 
Loc: D1,10 

DIODE, TRANSIENT SUPPRESSOR 
Loc: D4,6,7 

CRYSTAL, 4 MHZ, 113W PACKAGE 
Loc: CR1 

IC 6802,MICROPROCESSOR W/CLOCK 
Loc: U15 

IC MC14511BALD,CERAMIC,LATCH 
Loc: U50-59 

I.C., ULS-2803H, -55/125 DEG C 
Loc: U61 

I.C., LM193J,-55 TO 125 DEG C 
Loc: U92 

I.C., 7524SQ, D/A CONVERTER 
Loc: U82 

B I.C., LS122 
Loc: U47 

I.C., HI TEHP/883 
Loc: U1O 

IC, EE PROM, 64 X 16, SERIAL 
Loc: U33 

RESISTOR, 619, 1/4W, 1%, MFF 
Loc: R62

Quantity 

1.000 

4 000 

1.000 

2.000 

2 000 

3.000 

1.000 

1.000 

10.000 

1.000 

1.000 

1.000 

1 .000 

1.000 

1.000 

1.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

ECN 

1590 

1478 

1478 

PS 1670 

1658 

1590 

1205 

1590 

PS 1590 

1590 

1590 

1590 

PS 1374 

1590 

1590 

1590
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2 N 
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Y 

Y 

Y 

Y 
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Y 

Y 

Y 
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PSO1SOR 300 AN30C 

Product No: 956-200-1i 
Rev: 012 ECN: 8CF 
Drawing Number: 

Item 
No. Product Number 

92-4006-B 

1 942-100-11 
24 94-212 

26 64-1 

33 92-4010-12A 

48 942-200-13 
49 21-2103 

81 185-3893 

100 92-9042-A 

101 92-9041-A 

109 92-7003-1A 

111 21-2176-1 

112 21-2176-2 

'113'21-2176-3 

114 21-2176-4 

,115 105-37-1 

,'123 92-'9099-A

QPADEVOO11 

ASSEMBLY, MAIN PC lE

DrawingNo. Siz Description

Loc: 

94-212 
Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

PER DWG 
Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

Loc: 

Loc:

D2,3

Inovision Radiation Measurements, LLC 
Product Structure

Quantity

I.C., 113H, REF VOLTAGE DIODE

ECN

2.000 EA PS 1590

PCB, PROCESSED, UDR MAIN 1.000 EA 
UDR MASTER DECODER 1E 1.000 EA 

U14 

PAD, MOUNTING, TRANSISTOR 1.000 EA 
U95 

IC ,0070-1H,-2H,-3H 1.000 EA 
U95 

SCHEMATIC, UDR 1.000 EA 
CAPACITOR, 1 UF, 25V 14.000 EA 

C20-25P,27,30,32,33,36,37,40,41 

RESISTOR, 10K, .25W, 1%, MFF 15.000 EA 
R15,16,27,29,32-35,37-40,45,71,28 

JUMPER BLOCK 10.000 EA 
JP2-2,3,JP4-2,3,JPS-2,3,JP6-1,2,JP7-1,2,JP

3 -Cl-5) 

CONNECTOR, 36 PIN, HEADER, M 1.000 EA 
JP2-JP7,RESET,TP 

B TEST JACK 3.000 EA 
SEE DWG 

CAPACITOR, .02 UF, 50V 6.000 EA 
U17,46,47,63,93,9•4 

CAPACITOR, .03 UF, 50V 11.000 EA 
U1,10,19,5,52-56,14,59 

CAPACITOR, .03 UF, 50V 9.000 EA 
U13,18,40,42,44,60,71-73 

CAPACITOR, .03 UF, 50V 2.000 EA 
U21,23 

DJUMPER RIBBON18 COND W/TERM S ý5.000 EA SEE DWG

TERMINAL, FEED THRU, MINIATURE 2.000 EA 
SEE DWG

1590 

PS 2CR71-92 

1590 

PS 1590 

1590 
1590 

1590 

1590 

1590 

1445 

1590 

1590 

1590 

1590 

1590 

1590
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Rev Obs Act 

N Y
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Inovision Radiation Measurements, LLC 
Product Structure

Product No: 956-200-10 ASSEMBLY, MAIN PC lE 
Rev: 012 ECN: 8CR8-99 
Drawing Number: 

Item 
No. Product Number DrawingNo. Siz Description 

124 GT53 TRAVELLER,IULTI-WIRE PC BOARD 
125 MSH-6257 TUBINGSILICONE,.251D X .38ID 

Loc: .65 INCHES LONG

Quantity 

1.000 EA 
.001 EA

ECN 

1590 
1590

PS0150R 300 AN300

*•* END OF REPORT ***

QPADEVO011 5/29/01 11.14.04 PAGE 

Rev Obs Act 

2 N Y 
1 N Y
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PSO15OR 300 AN300 QPADEVO011 

Product No: 942-200-60 ASSEMBLY, HIGH VOLTAC 
Rev: 002 ECN: 1379 
Drawing Number: 

Itemu 
No. Product Number DrawlngNo. Siz Description

341032 

18 -3813 

341041i 

185-1465 

185-2400 

"185-3892 

'185-3855 

347521 

185-3853 

185-2445 

343021 

185-3827 

185-t980-1 

"i9-64-1 

21'-2o51 

21-2101 

t 4

RESISTOR, 
Loc:-, R18,R19 

RESISTOR, 
Loc: R9,R17 

RESISTOR, 
Loc: R13 

NONE PN RESISTOR, 
Loc: R14,R20 

RESISTOR, 
Loc: R8 

RESISTOR, 
Loc: R15,R1O 

RESISTOR, Loc = R4 

RESISTOR, 

Loc:,Rlu, 

NONE PN 'RESISTOR; 
Loc: R6,R7 

RESISTOR, 
Loc: R12 

RESISTOR, 
Loc:,R3 

NONE PN RESISTOR, 
Loc: R16 

RESISTOR, 
Loc: R2 

FUSE, 12V 
Loc: PTC 

'CAPACITOR 
Loc: C2,C3,C4,C5,C6, 

CAPACITOR 
Loc: Cl

Inovision Radiation Measurements, LLC 
Product Structure 

GE BOARD

1OK, .25W, 1% 

4.75K, .25W, 1%, MFF 

lOOK, .25W, 1% 

100 OHMS,.25W, 1%, MF 

332, .25W, 1% 

1K, 1/4W, 1%, MFF 

475, .25W, 1%, NFF 

7.5K, .25W, 1% 

10 OHM, 1/4W, 1% 

150, .25W, 1% 

3':01K, .25W, 1% 

61.9K, .25W, 1% 

lOOM/lOOK, IW ,I1% 

S5A, (NO LOAIJ)RESET

p .01 UF, 3KV 

6.8 UF, 35V

Quantlty' 

2.000 EA

2.000 

1.000 

2.000 

1.000 

2.000 

1.000 

1.000 
1.000 

2.000 

1.000 

1.000 

1.000 

1.000 

1.000 

5.000 

1.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

ECH 
1 

1590 

1590 

1590 

1913 

1590 

1590 

1590 

9CR57-99 

1419 

1590 

1590 

1419 

1590 

1590 

1590 

1590

5/29/01 11.14.15 PAGE 
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PSO15OR 300 AN300 

Product No: 942-200-6( 
Rev: 002 ECH: 137 
Drawing Number: 

Item 
No. Product Number 

21-2103 

21-2119 

21-2134 

21-2178-680 

21-815 

23-203 

52-350-1 

67-84-8B 

88-10 

92-2003-8A 

92-4004-B 

92-5001-IB 

92-6001-3A 

92-9107-A 

942-200-63 
1 942-100-61 
2 14-161

QPADEV0011 Inovision Radiation Measurements, LLC 
Product Structure 

ASSEMBLY, HIGH VOLTAGE BOARD

DrawingNo. Siz Description 

CAPACITOR, 1 UF, 25V 
Loc: C9,C1O,Cll,C12 

CAPACITOR, .1 UF, 200V 
Loc: C8 

CAPACITOR, 820 PF, 200V, 10% 
Loc: C7 

CAPACITOR, 68 UF, 16V, 20% 
Loc: C14 

CAPACITOR, .002 UF, 1000V, 20% 
Loc: C13 

TRANSISTOR, TIP121, DARLINGTON 
Loc: Q2 

DIODE, RECTIFIER, HIGH VOLTAGE 
Loc: D1,D2,D3,D4 

CONNECTOR, 8 PIN RT ANG HDR, F 
Loc: J8 

COMPOUND, THERMALCOTE 
Loc: Q1 

POTENTIOMETER, 2K OHM 
Loc: R5 

I.C., 124 
Loc: Ul 

TAB-DWG C TRANSISTOR 
Loc: Q3 

92-6001-3A B DIODE, 1N4005 GP 
Loc: D5,D6 

HEADER, STRAIGHT POST, 4 PIN 
Loc: JI 

SCHEMATICt NIGH VOLTAGE BRD-1E 
HIGH VOLTAGE BR*D, PROCESSED 
TRANSFORMER, PROCESSED 

Loc: TI

Quantity 

4.000 

1.000 

1 000 

1.000 

1 .000 

1.000 

4 000 

1.000 

.000 

1.000 

1 .000 

1.000 

2.000 

1 .000 

.000 
1.000 
1.000

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

Oz 

EA 

EA 

EA 

EA 

EA 

EA 
EA 
EA

ECN 

1590 

1590 

1590 

1OCR4-99 

1590 

1590 

1590 

1590 

1590 

1590 

PS 1590 

1478 

1658 

1590 

1590 
1590 
1590

5/29/01 11.14.15 PAGE

Rev Obs 

1 N 

1 N 

N 

1 N 

N 

N 

2 N 

N 

N 

N 

N 

3 N 

4 N 

N 

1 N 
N 
N

Act 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y

2a 

0 
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PSO150R 300 AN300 QPAE 

Product No: 942-200-60 ASSEM 
Rev: 002 ECH: 1379 
Drawing Number: 

Item 
No. Product Number DrawingNo.  

5 92-5011-2A 
Loc: 01 

8 92-6038-A 
Loc: D7 

11 26-8-1 
Lac: lNV 

29 MSB-O085 
Loc: Fl 

33 88-1 
Loc: Q1 

35 92-7003-IA PER DWG 
Loc: IV 

37 33-140-1 
Loc: q3 

39 5-182 NONE 
Loc: 01 

40 5-850 
L oc: q1 

41 5-833 
Loc: 01 

45 64-8 
Loc: D7, 

46 5-296 
Loc: TI 

47 VT1

)EVOOI1 Inovision Radiation Measurements, LLC 
Product Structure 

IBLY, HIGH VOLTAGE BOARD

Siz Description 

TRANSISTOR, MJE803 

DIODE, LM13611-2.5/883B 

TERMINAL,INSULATED PC BD-PRESS 
OUT 

WIRE, SOLID, 22 AWG, BARE 

"HEAT SINK, USE W/PLAS POWR PKG 

B TEST JACK 
TEST,GND 

SOCKET, 1 CONT-4 COMMON ITEMS 

PN SCREW,HACH,PAN HEADPHILLIPS, 

NUT, HEX, 4-40, SS, SM 

WASHER, FLAT, 4, SS 

SPACER, MOUNTING, 3 LEAD TO-18 
Q3 

SCREW, MACHI, PH, 6-32 X .75, 

TRAVELLER FOR ASSY & TEST VERI

Quantity 

1.000 

1.000 

1.000 

.000 

1.000 

2.000 

5.000 

1.000 

1.000 

1.000 

2.000 

1.000 

1.000

EA 

EA 

EA 

FT 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA

ECN 

1590 

1590 

1590 

1590 

1590 

1445 

1590 

1337 

1590 

1590 

1590 

1590 

1590

5/29/01 11.14.15 PAGE

Rev Obs 

2 N 

2 N 

1 N 

I N 

N 

2 N 

N 

I N 

N 

N 

1 N 

N 

2 N

Act 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y

*N* END OF REPORT ***
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8:22:15 300 
TODAY: 5/30/96 
F T: 942-100-35A 

ITEM 
NBR. PART NUMBER 

0 36-e6 

0 67-79-6 

0 MSB-0071-2 

0 MSB-0071-3 

0 MSB-0071-6 

0 MSB-0071-9 

0 SM-2202

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: HARNESS,POWER SUPPLY TO PCB 

DESCRIPTION QUANTITY 

TERM, LUG, CRIMP, 22-16, #6-8 6.000 
LOC: 

CONNECTOR, 6 PIN, CABLE HDR, F 1.000 
LOC: 

WIRE, HOOK-UP, 18 GA, BLACK .000 
LOC: 

WIRE, HOOK-UP, 18 GA, RED, TFE .000 
LOC: 

WIRE, HOOK-UP, IB GA, LT BLUE .000 
LOC: 

WIRE, HOOK-UP, 16 GA, ORANGE .000 
LOC: 

SLEEVE, SPIRAL-WRAP .06"-.5"OD .000 
LOC:

REV: 
ECN:

EA 

EA 

FT 

FT 

FT 

FT 

FT

PAGE 

A

1

ECN 

3JR18...  

3JRIB. .  

3JRI8...  

3JR18....  

3JRIE...  

3JRIB...  

33RI8 ....



8:22:26 300 
TODAY: 5/30/96 

3T: 942-100-35B 

ITEM 
NBR. PART NUMBER 

1 MSB-0072-3 

2 MSB-0072-4 

3 MSB-0072-5 

4 MSB-0072-7 

5 MSB-0072-B 

6 MSE-O0720-11 

7 67-78-6

VICTOREEN, INCi 
COMPONENT BILL OF MATERIAL 
DESC: HARNESS.MAIN PCB TO RELAY BOAR REV: 

ECN: 

DESCRIPTION QUANTITY 

WIRE. HOOK-UP, 22 AWG, RED .330 FT 
LOC: 

WIRE, HOOK-UP, 22 AWG, GREEN .330 FT 
LOC: 

WIRE, HOOK-UP, 22 AWS, YELLOW .330 PT 
LOC: 

WIRE, HOOK-UP, 22 AWG, BLUE .330 FT 
LOC: 

WIRE, HOOK-UP, 22 AWG, BROWN .330 FT 
LOC: 

WIRE. HOOK-UP. 22 AWG. VIOLET .330 FT 
LOC: 

CONNECTOR, 6PIN, CABLE HDR, 2 2.000 EA 
LOC:

PACE I 

B 

3CR1 I-90 

ECN 

3CR19-9( 

3CRIO-9( 

3CR 9-9C 

3CR I Q-qr 

3CRIq-9C 

3CR !9-9c 

3CR1 7-9C



2:22:39 300 
TODAY: 5/30/96 

3T: 942A-JO0-35C 

ITEM 
NBR. PART NUMBER 

1 MSB-0072-37 

2 MSB-0C72-39 

3 MSB-0072-39 

4 MSS-0072-40 

5 MSB-0072-41 

6 MSE -0072-42 

7 MS2-0072-43 

3 MSB-0072-44

9, 

10 

12

67-7S-10 

67-E7-i S 

SM-2202 

67-co

VICTOREEN, INCa 
COMPONENT BILL OF MATERIAL 
DESC: HARNESS. MAIN PCB/ANALOG OUT 

DESCRIPTION OUANT 

WIRE, HOOK-UP. 22 AWG. YEL/VIO 
LOC: 5" 

WIRE, HOOK-UP. 22 AWG, YEL/WHT 
LOC: 5" 

WIRE, HOOK-UP, 22, YEL/BLK/BRN 
LOC: 5" 

WIRE. HOOK-UP, 22, YEL/BLK/RED 
LOC: 51" 

WIRE. HOOK-UP, 22, YEL/BLK/ORN 
LOC: 5" 

WIRE. HOOK-UP. 22, YEL/BLK/GRN c 
LOC: 5" 

WIRE, HOOK-UP. 22, YEL/BLK/BLU c 
LOC: 10" 

WIRE. HOOV-UP, 22. YEL/BLK/VIO .0 
LOC: 1C'" 

CONNECTOR. 10 PIN CABLE HDR.  
LOC: 

!NSEPT. CONNECTOR.F.2L-2" WIRE 2.0 

LOC : 

SLEEVE. SPIRAL-WRAP .0C="-.5"OD 1 .0 
LOD : . 5" 

CONNECTDPS. SEL==-STRIPmIN. Z.0 
LOD:

ITY 

001 

001 

001 

X) 0 

O1 

)0l

PAGE 1 

REV: BI 
ECN: 9CR5-90 

ECN 

FT 9CRS-90

FT 

FT

0.1 =T 

C00 EI 

'00 -7 

)00 EA

9CR5-90 

9CR5-90 

PCR5-90 

9CR5-P0 

9CR5-90' 

9CR5-90 

9CR5-90 

6JR1 -96 

9CR5-87 

9CR5-97 

qcP5-S7



8:22:51 300 
TODAY: 5/30/96 

"RT: 942-100-35D 

ITEM 
NBR. PART NUMBER 

1 MSB-0071-3 

2 MSE-0071-9 

3 MSB-0071-2 

4 SM-2202 

5 36-86 

6 67-83-2S

VICTOREEN, INCI 
COMPONENT BILL OF MATERIAL 
DESC: HARNESS.DETECTOR POWER SUPPLY 

DESCRIPTION QUANTITY 

WIRE, HOOK-UP, 18 GA, RED, TFE .000 
LOC: 

WIRE. HOOK-UP. 18 GA, ORANGE .000 
LOC: 

WIRE, HOOK-UP, lB GA, BLACK .000 
LOC: 

SLEEVE, SPIRAL-WRAP .06"-.5"OD .000 
LOC: 

TERM. LUG. CRIMP, 22-16. #6-8 3.000 
LOC: 

CONNECTOR INSERT.F.18-16 WIRE 3.000 
LOC:

REV: 
ECN: 

FT 

FT 

FT 

FT 

E A 

EA

PAGE 

B1

I

ECN 

I ICRIT-F 

1 1CRI3-E 

1 1CRI3-E 

II CR13-E 

11 CR13-E 

I1CR: 7-E



B:23:02 300 
TODAY: 5/30/96 

"7T: 942-100-35E 

ITEM 
NBR. PART NUMBER 

1 MSB-0072-4 

SMSB-0072-2 

MSB-0072-1 

a 67-83-1P 

* 67-B3-IS 

* 3&--.6 

7 6•.-•

.ICTOREEN. INC.  
COMPONENT BILL OF MATERIAL 
DESC: HARNESS 

DESCRIPTION 

WIRE. HOOK-UP, 22 AWG, GREEN 
LOC: 

WIRE. HOOK-UP, 22 AWG, BLACK 
LOC: 

WIRE, HOOK-UP. 22 GA, WHITE 
LOC: 

INSEERT.CONNECTOR.M,24-20 WIRE 
I D ,P" 

INSERT .CONNECTOR.F. 2•-20 WIRE 
LOC: 

TERM. LUG. CRIMP. 22-16. #6-B 

F•. CABLE,7.3".#JIo SCREW 
0._O- :

QUANTI TY 

.001 

.00i 

.001 

2. 000 

1 .000 

.. 00C' 

or- 00

PAGE 1 

REV: C 
ECN: 10CR10-P4 

ECN 

FT 5CRI1-94 

FT 5CRI7-94 

FT 5CRi.-Qi 

EA 5CP14-o4 

EA I OL-R! -1:,



15:52:19 300 
TqDAY: 5/29/96 

RT: 948-1 

ITEM 
NBR. PART NUMBER

VICTOREEN, INC; 
COMPONENT BILL OF MATERIAL 
DESC: CHASSIS ASSY, UDR, 3 BAY, 3.5" REV: A 

ECN:

DESCRIPTION QUANTITY

PAGE 

ECN

0 948-1-5 ASSY..3 BAY CHASSIS 
LOC:

1.000 EA BM 14033...



6:24:06 300 
TODAY: 5/30/96 

'RT: 948A-2-5 

ITEM 
NBR. PART NUMBER 

1 948A-2-6 

2 842-1-51 

3 948-2-4 

4 5-552 

5 5-838 

6 5-637 

7 5-B53

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: ASSY, BLANK FRONT PANEL 

DESCRIPTION QUANTITY 

PROCESSED BLANK FRONT PANEL 1.000 
LOC: 

FASTENER PAWL 1.000 
LOC: 

BRACKET 2.000 
LOC: 

USE 5-549 -4.000 
LOC: 

WASHER, FLAT. 6, SS 4.000 
LOC: 

WASHER. SPLIT, 6, SS 4.000 
LOC: 

NUT. HEX, 6-32. SS A.000 
LOC:

PAGE 

AREV: 
ECN:

EC.N 

6JR1-86 

6JRI-86 

6JRI-86 

6JRI-86 

63 R!-86 

6JRI-86 

6JR1-86

EA 

EA 

EA 

EA 

EA

I



8:24:15 300 
TODAY: 5/30/96 
"- RT: 949-10 

ITEM 
NBR. PART NUMBER

0 94S-10-5

VICTOREEN, INC.  
COMPONENT BILL OF MATERIAL 
DESC: ADAPTER UDR/RACK CHASSIS

DESCRIPTION

ADAPTER UDR / RACK CHASSIS 
LOC:

PAGE: 1 

REV: A 
ECN:

QUANTITY ECN

1.000 Ea BM 23R5-87



Appendix D. - Coaxial Cable Termination Instructions

The procedures/instructions in Appendix D are provided for your reference. Victoreen may purchase 
BNC connector 30-4 from AMP, Inc. or Amphenol. Before beginning the BNC assembly procedure, 
verify the connector supplied with your UDR and use the appropriate assembly procedure. The high 
voltage connector is a Kings MHV connector (Victoreen part number 30-92-1).  

Also included in this appendix is the (CPC) assembly procedure.

Document 

Amphenol BNC-18 

Amphenol BNC-19 

AMP, Inc. IS 6917 

AMP, Inc. IS 7593 

Kings CP-1000

Description 

UG Standard BNC Coaxial Connectors Assembly Instructions 

Improved BNC Coaxial Connectors Assembly Instructions 

AMP Coaxial 50-Ohm RF Series BNC Connectors Assembly 
Instructions 

AMP Circular Plastic Connectors (CPC) Assembly Procedure.  

MHV Cabling Procedure

11-1



Appendix E. - Supplemental Data (customer specific)

Appendix E contains all technical information pertaining to a specific UDR part number or 
modification. If the basic UDR was ordered, then this section will not contain any information.  

NOTE 
If you need additional copies of drawings or other technical 
Information, please contact the Victoreen Customer Service 
Department at (216) 248-9300 for assistance.

12-1
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WARRANTY 
This instrument with its accessories is warranted by INOVISION RADIATION MEASUREMENTS, against 
defects in materials and workmanship for a period of one year from the date of original shipment.  

During the warranty period, INOVISION will repair or, at its option, replace, at no charge, an instrument containing such defect, provided that it is returned, transportation prepaid, to the INOVISION repair facility. Instruments 
repaired in warranty will be returned transportation prepaid within the United States.  

In addition, the calibration of each instrument is warranted to be within its specified accuracy at the time of shipment. If an error in this initial calibration is discovered, the instrument will be recalibrated at no charge, provided it is returned as described above. This does not apply to any calibration deviation that may result from 
normal use.  

There are no warranties, expressed or implied, including without limitation any implied warranty of merchantability or fitness, which extend beyond that description on the face hereof. This express warranty excludes coverage of and does not provide relief for incidental or consequential damages of any kind or nature, including but not limited to loss of use, loss of sales or inconvenience. This exclusive remedy of the purchaser is limited to repair, 
recalibration, or replacement of the instrument at INOVISION'S option.  

This warranty does not apply if the product, as determined by INOVISION, is defective because of normal wear or accident or misuse, or as a result of service or modification by other than an authorized INOVISION repair facility. This warranty is void if the unit is subjected to temperatures above 55°C, or contaminated with radioactive 
material.  

"Radiation Measurements 
6045 Cochran Road * Cleveland. Ohio 44139 -US A * 1-800-850-4608 -1-440-248-9300 * Fax 1-440-34(.-2307 ° www in mision corn



Section 1 
GENERAL 

INFORMATION

1.1 INTRODUCTION 

This device is intended solely to provide a radiation field.  
It should be used only by persons who have been trained 
in the proper interpretation of its results and in the 
appropriate safety procedures to be followed in the 
presence of radiation.  

The Model 848 Field Calibrator is a portable, self-contained fixture for on-site constancy checks of the 
monitors shown in Table 1-1. A sealed radiation source combined with repeatable location of source and 
detector in the fixture assures the consistency of the results. The source is encapsulated in welded stainless 
steel and secured inside a rotating section of the source shield. By rotating the section, one can bring the 
source to a position where the radiation from the source passes through an exit hole in the shield to irradiate 
the detector. The rotating section is spring loaded to return to the closed position, and the mecharical 
interlocks prevent removal of the detector until the rotating section is in the closed position. These safeguards 
help to minimize the operator's exposure to radiation.

Table 1-1. Monitors t 

Victoreen Model Number Description 

845 Area Monitoring System Consists of the Model 846-senes Readout and 847
series Ion Chambers 

855 Area Monitoring System Consists of the Model 856-series Readout and 857
series GM Tube Detectors 

955 Area Monitoring System Consists of the Model 956-series Ratemeter and 
"897-series GM Tube Detectors 

Gamma Guard Area Monitoring System 828-series GM Tube Area Monitor 

High Pressurized ]on Chamber Area Monitoring Consists of the 58-33 High Pressurized Ion 
System Chamber, 977-210-95-M I Preamplifier and 946

series Ratemeter 
945 Area Monitoring System Consist of the 977-210 or 977-201 

Detector/Preamplifier and 946-series Ratemeter

Model 848-M IV mCi Field Calibrator 1-1
Model 848-8A IO rCi Field Calibrator 1-1



Section I 
GENERAL INFORMATION

1.2 SPECIFICATIONS 
General specifications for the field calibrator are shown in Table 1-2.  

Field Calibrator 

Table 1-2. Field Calibrator' 

Dimensions 13 1/4" x 8 7/8" x 6 5/8" (33.6 cm x 22.5 cm x 16.8 cm) 

Weight 24 lb. (11 kg) 

Source Nominal 10 mCi of 137 Cs sealed in welded stainless steel 
capsule (Amershamn Model x7) 

Source Code Amersham CDC.705 

Radiation Levels - External Closed Position <2 mR/h at 1 ft. (0.3 m) 
(Front without detector) Open Position 10 mR/h at 2 ft. (0.61 m) 

0.5 mR/h at 10 ft. (3.04 m) 

Radiation Levels - Internal Closed Position -5 mR/h* 
(Detector Well) Intermediate Position -50 mR/h* 

Open Position -500 mR/h* 

Safety Features I Shielding encased in steel and brass 
2. Radioactive source mounted in steel 
3. Shield spring-loaded closed by redundant helical 

spring 
4. Shield locked in closed position by key lock 
5. Interlock prevents locking shield open 
6. Key assembly locks detector in place until the 

shield is closed and locked 

*Exact levels are supplied with each field calibrator

Optional Calibration Adapters

1. 848-8-105 

2. 848-8-400 

3. 848-8-808 

4. 848-8-5830

Used with the 857 and 897 series GM detectors.  
Used with the 857 and 897 series stainless steel GM detectors. Must be used with 
848-8-105 Adapter.  

Used with the 828 series Gamma Guard Monitor. Must be used with 848-8-105. To 
order both adapters, use Victoreen model number 848-8-828.  
Used with 58-33 series High Pressurized Ion Chambers. Must be used with 
848-8-105. To order both adapters, use Victoreen model number 848-8-5833.

Model 848.8A 10 mCt Field CalibratorI -od



Section I 
GENERAL INFORMATION 

1.3 EQUIPMENT OVERVIEW
Physical Description 
The field calibrator, Model 848-8, consists of a fixed shield section, a cylindrical revolving shield section, a 
source, a revolving mechanism, a framework,-an interlock, and a key lock.  

Shield Section, 
The shield section is ia stationary lead shield. The source capsule is located at the center of the shielding when 
the calibrator is in the closed position. The shape of the shield provides a minimum of 2 inches of 4 n1 lead 
shielding for the source. The shield section is encapsulaied in a steel case.  

Cylindrical, Revolving Shield Section 
The cylindrical revolving shield section is a lead shield that is approximately 2 inches in diameter with the 
encapsulated source cohtained in the cylinder wall midway between the end caps. The axis of the cylinder is 
transverse to the field calibrator body. The cylinder rotates over an angle of 1800 with positive stops at each 
end of the rotation. Return springs hold the cylinder in the rest position and can only be rotated to the open 
position by applying a torque on' the lever located at one end of the cylinder's stub shafts.  

Source 
The 137Cs source is contained in a hermetically sealed stainless steel capsule. The capsule is 'contained in a 
source capsule holder which is solidly mounted to the wall of the cylindrical revolving shield section so that the 
capsule will not be dislocated from its shielding in the event that the calibrator is exposed to temperatures 
above the melting point of lead. Access to the source capsule is provided by an access hole through the shield 
jacket.  

Revolving Mechanism 
Stub shafts extend through the side walls of the calibrator's framework and along the cylindrical revolving.  
shield section's axis of rotation. A lever is attached to one end of the stub shaft. The lever on the side of the 
848-8 gives a visual indication of the source position in the calibrator. It also provides alignment for the source 
in the "CLOSED", "INTERMEDIATE", or "OPEN" positions.  

Housing 
The shield section and the revolving mechanism are housed in a steel enclosure, The front end of the 
enclosure has a circular cut-out used for insertion of the detector. Carrying handles are located at both ends 
of the calibrator.  

Interlock 
The interlock is composed of a cam on the key assembly. When the key is turned to the "INTERMEDIATE" or 
"OPEN" position, the cam prevents removal of the detector. A key guide on the 848-8-105 adapter is utilized.  

KeyLock 
A key lock is provided to lock the calibrator in the closed position when it is not in use. It can be locked and 
the key removed only when the source is in the fully closed position. The key should be in the key lock only 
when the calibrator is being used to perform calibration. An extended key (848-8-3085-1) is provided for use 
with the Model 977 Series detectors.

MoaLetoqa-m JUm tn cld Calibrator 1-3



Section I 
GENERAL INFORMATION 

1.4 PROCEDURES, WARNINGS, AND CAUTIONS 
The equipment described in this manual is intended to be used for the detection and measurement of ionizing 
radiation. It should be used only by persons who have been trained in the proper interpretation of its readings 
and the appropriate safety procedures to be followed in the presence of radiation.  

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

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

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

Indicated battery and other operational tests must be performed prior to each use to assure that the instrument 
is functioning properly. If applicable, failure to conduct periodic performance tests in accordance with ANSI 
N323-1978 (R1983) Radiation Protection Instrumentation Test and Calibration, paragraphs 4.6 and 5.4, and to 
keep records thereof in accordance with paragraph 4.5 of the same standard, could result in erroneous 
readings of potential danger. ANSI N323-1978 becomes, by this reference, a part of this operating procedure.  

1.5 MANUAL ADDENDA 
Any improvements or changes concerning the instrument or manual will be explained in an addenda included 
with the manual. Be sure to note these changes and incorporate them into the manual.  

1.5 CUSTOMER SERVICE/TECHNICAL ASSISTANCE 
Should ybur instrument require service, we request that you consult the Inovision Nuclear Power Systems 
Department at 1-800-850-4608, Ext. 3643 or 3645, 1-440-542-3643, Fax: 1-440-349-2307, or E-mail: 
systems@inovision.com.  

More information concerning the operation and application of your instrument may be obtained from the 
applications engineer.

1-4 Model 848-8A JO mCi Field Calibrator
1"4. Model 848-8A 10imCi Field Calibrator



Section 2 

OPERATION 

2.1 OPERATION 

Field Calibrator 848-8 contains a radioactive source of 
approximately 10 millicuries of 137 Cesium. Potential 
radiation exposure to an operator working with the calibrator 
in-the approved manner is less than 0.1 mR per minute.  
While this level is well within safety standards for short 
term exposure, prudence would dictate minimizing" 
exposure as much as possible. In addition, take all 
necessary precautions to avoid unnecessary radiation of 
bystanding or passing personnel.  

WARNING 

Radiation from the open end of the field calibrator is much 
higher than from-the sides and back. The following 
procedure in which this calibrator is used must be carried 
out under the supervision of a cognizant radiation safety 
officer or health physicist.  

I CA~iTION 

To avoid spurious alarms, organize and orient the calibrator 
so that other nearby monitors are not activated by radiatin6 
from the open end of the field calibrator.  

INOTEI 
In order to expedite the following procedure, it is wise to 
determine in advance the pOes'ent levels of radiation and 
equivalent readout voltage at OPEN, INTERMEDIATE, 
and CLOSED positions of the field calibrator. If the,,, 
detector and readout module are far apart, it may be 
helpful to have'two operators,one ateach station, equipped 
with walkie-talkies, field phones, or other type of rapid 
communication.  

Mo elMo.l.4......... . Feld.... b.aor...
Model Model 848-8A4 10 mi Field Cahibrator 2-1



Section 2 
OPERATION 

2.2 OPERATION WITH 847 SERIES DETECTORS 
(845 Area Monitoring System) 

1. Remove the detector from the mounting bracket.  
2. For convenience, the field calibrator can be mounted in the detector's mounting bracket by utilizing the 

bracket key mounted on the side of the field calibrator.  

3. Insert the detector into the field calibrator.  

4. Turn on the power to the monitoring channel. Allow 15 minutes to warm up.  
5. Take a calibration reading of the channel. This is the calibration reading for the "CLOSED" position of 

the field calibrator.  

I ZNOTE 

Stand behind the calibratorwhen performing the following 
steps. The radiation field present during these steps can 
be hazardous to plant personnel.  

6. Insert the key supplied with the field calibrator into the key lock of the same calibrator.  
7. Turn the key to the halfway position and rotate the lever on the side of the calibrator until a stop is felt.  

This is the "INTERMEDIATE" position of the calibrator.  
8. Take a calibration reading of the channel.  
9. Turn the key fully open and turn the lever completely to the open position. This is the "OPEN" position 

of the field calibrator.  

10. Take a calibration reading of the channel.  

11. Return the lever to the "CLOSED" position.  
12. Turn the key to lock the calibration fixture. This will also release the detector from the calibrator.  
13. Compare the calibration readings with the decay chart provided with the field calibrator. If the chart is 

unavailable then perform the following equation to determine the expected radiation reading (rate).  

Current mRlhr = R x e (-06931(12 - 11Y301) 

Where: 

R = Original or baseline rate provided with the field calibrator in mR/h.  

t2 - tl = Elapsed time in years between the original rate and the current date.  

NOTE I 

This calculation is based on a 30 year Cesium 137 
half-life.  

14. A more precise calibration can be made by reading the voltage across the detector/pre-amplifier's 
output. To obtain this voltage reading, connect a digital volt meter's (DVM) positive lead across resistor 
I (RI) and the negative lead across resistor 2 (R2) , located on the main circuit board of the 846 series 
readout module.  

15. Perform Steps 3 through 12 mentioned above.

Model 848-8A OrmCi Field Calibrator•.°g.



Section 2 
OPERATION

16. Using the decay curve supplied with the calibrator or the calculated expected reading, perform the 
equation listed below. This eqhation Will enable the operator to determine the desired detector/pre
amplifier output voltage for a given dose rate.  

V =n + (0.111)p 

Where: 

V = The detector/pre-amplifier output in volts.  

p = R/I10o 

R = Radiation dose rate in mR/h.  

n = Numerical order of the decade.

For example: 

0.1 to 0.999 mR/h 

1 to 9.99 mR/h 

10 to 99.9 mR/h 

100 to 999.9 mR/h 

1,000 to 9,999.9 mR/h 

10,000 to 99,999.9 mR/h 

10 to 999,999 mR/h 

106 to 9,999,999 mR/h

= Zero decade 

= I st decade 

= 2 nd decade 

= 3 rd decade 

= 4 th decade 

= 5 th decade 

= 6 th decade 

= 7 th decade

NOTE 

The above equation is only valid for dose rates above 0.1 
mR/h.  

17. The readings taken in Step 15 should correspond to the calculated reading.  

18. ,Remove the detector from the calibrator.  

19. If the detector wall mounting was used to support the calibrator, remove the calibrator from the 
mounting.  

20. Store the calibrator in a shielded area. This area should be labeled as storing radioactive material.  

21. If the detector channel has met all the criteria set forth then return the channel to operation. If the 
detector has not passed the criteria set forth then return the unit to Inovision Radiation Measurerfients 
forservicing.

Model Model 848.8A JOmCi Field Calibrator .2-3
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Section 2 
OPERATION 

2.3 OPERATION WITH 857 SERIES DETECTORS 
(855 Area Monitoring System) 

1. Remove the detector from the mounting bracket.  

2. For convenience, the field calibrator can be mounted in the detector's mounting bracket by utilizing the 
bracket key mounted on the side of the field calibrator.  

3. Insert the field calibrator detector adapter model number 848-8-105 or model number 848-8-400 into the 
field calibrator.  

4. Insert the detector into the field calibrator detector adapter.  

5. Turn on the power to the monitoring channel. Allow 15 minutes to warm up.  

6. Take a calibration reading of the channel. This is the calibration reading for the "CLOSED" position of 
the field calibrator.  

I NOTE 

Stand behind the calibratorwhen performing the following 
steps. The radiation field present during these steps can 
be hazardous to plant personnel.  

7. Insert the key supplied with the field calibrator into the key lock of the same calibrator.  

8. Turn the key to the halfway position and rotate the lever on the side of the calibrator until a stop is felt.  
This is the "INTERMEDIATE" position of the calibrator.  

9. Take a calibration reading of the channel.  

10. Turn the key fully open and turn the lever completely to the open position. This is the "OPEN" position 
of the field calibrator.  

11. Take a calibration reading of the channel.  

12. Return the lever to the "CLOSED" position.  

13. Turn the key to lock the calibration fixture. This will also release the detector from the calibrator.  

14. Compare the calibration readings with the decay chart provided with the field calibrator. If the chart is 
unavailable then perform the following equation to determine the expected radiation reading (rate).  

Current mR/hr = R x e 1693(2 - tl)1301) 

Where: 

R = Original or baseline rate provided with the field calibrator in mR/h.  

t2 - tl = Elapsed time in years between the original rate and the current date.

Model 848-8.4 I mCi Field Calibrator2"-4.



Section 2 
OPERATION 

NOTE 

This calculation is based on a 30:year Cesium 137 
half-life.  

15. A more precise calibration can be made by reading the voltage across the computer output of the 
readout module. To obtain this voltage reading, connect a digital voltmeter (DVM) leads to the 
computer output of the 856 readout module.  

16. Perform Steps 3 through 13 mentioned above.  

17. Using the decay curve supplied with the calibrator or the calculated expected reading, perform the 
equation listed below. -This equation will enable the operator to determine the desired detector output 
voltage for a given dose rate.  

V = A(log10 R) + B 
Where: 

V = The computer output in volts.  

A = 0.01 for a 0 to 50 mV computer output voltage span.  
0.2 for a 0 to 1.0 V computer output voltage span.  
1.0 for a 0 to 5.0 V computer output voltage span 

R = Radiation dose rate in mR/h.  

B = 2.0 for detector series 857-10 and 897-210.  
1.0 for detector series 857-20 and 897-220.  
0 for detector series 857-30 and 897-230.  

18. The readings taken in Step 16 should correspond to the calculated reading.  

19. Remove the detector from the adapter.  

20. Remove the adapter from the calibrator.  

21. If the detector wall mounting was used to support the calibrator, remove the calibrator from the 
mounting.  

22. Store the calibrator in a shielded area. This area should be labeled as storing radioactive material.  

23. If the detector channel has met all the criteria set forth then return the channel to operation. If the 
detector has not pa~ged the criteria set f6rth then returm the unit to inovision Radiation Measurements 
for servicing.

Model Mode! 848.8A 10 mCi Field Calibrator .2-5
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Section 2 
OPERATION 

2.4 OPERATION WITH 897 SERIES DETECTORS 
(955 Area Monitoring System) 

I. Remove the detector from the mounting bracket.  
2. For convenience, the field calibrator can be mounted in the detector's mounting bracket by utilizing the 

bracket key mounted on the side of the field calibrator.  
3. Insert the field calibrator detector adapter model number 848-8-105 or model number 848-8-400 into the 

field calibrator.  
4. Insert the detector into the field calibrator detector adapter.  
5. Turn on the power to the monitoring channel. Allow 15 minutes to warm up.  
6. Take a calibration reading of the channel. This is the calibration reading for the "CLOSED" position of 

the field calibrator.  

I NOTE 

Stand behind the calibratorwhen performing the following 
steps. The radiation field present during these steps can 
be hazardous to plant personnel.  

7. Insert the key supplied with the field calibrator into the key lock of the same calibrator.  
8. Turn the key to the halfway position and rotate the lever on the side of the calibrator until a stop is felt.  

This is the "INTERMEDIATE" position of the calibrator.  
9. Take a calibration reading of the channel.  
10. Turn the key fully open and turn the lever completely to the open position. This is the "OPEN" position 

of the field calibrator.  
11. Take a calibration reading of the channel.  
12. Return the lever to the "CLOSED" position.  
13. Turn the key to lock the calibration fixture. This will also release the detector from the calibrator.  
14. Compare the calibration readings with the decay chart provided with the field calibrator. If the chart is 

unavailable then perform the following equation to determine the expected radiation reading (rate).  

Current mR/hr = R x e(' 613M2 " 11Y)301) 

Where: 

R = Original or baseline rate provided with the field calibrator in mR/h.  
t2 - tl = Elapsed time in years between the original rate and the current date.  

ii~iOTE 
This calculation is based on a 30 year Cesium 137 half-life.  

15. Remove the detector from the adapter.  
16. Remove the adapter from the calibrator.  
17. If the detector wall mounting was used to support the calibrator, remove the calibrator from the mounting.  
18. Store the calibrator in a shielded area. This area should be labeled as storing radioactive material.  
19. If the detector channel has met all the criteria set forth then return the channel to operation. If the 

detector has not passed the criteria set forth then return the unit to Inovision Radiation Measurements 
for servicing.
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Section 2 
OPERATION 

2.5 OPERATION WITH 977 SERIES DETECTORS 
(945 Area Monitoring System) 

1.. Remove the detector from the mounting bracket.  

2. Insert the detector into the field calibrator detector adapter.  

3. Turn on the power to the monitoring channel. Allow 15 minutes to warm up., 

4. Take a calibration reading of the channel. This is the calibration reading for the "CLOSED" position 
of the field calibrator.  

NOTE-] 

Stand behind the calibrator when performing the following 
steps. The radiation field present during these steps can 
be hazardous to plant personnel.  

5. Insert the key supplied with the field calibrator into the key lock of the same calibrator.  

6. Turn the key to the halfway position and rotate the lever on the side of the calibrator until a stop is felt.  
This is the "INTERMEDIATE" position of the calibrator.  

7. Take a calibration reading of the channel.  

8. Turn the key fully open and turn the lever completely to the open position. This is the "OPEN" position 
of the field calibrator.  

9) Take a calibration reading of the channel: 

10. Return the lever to the "CLOSED" position.  

11. Turn the key to lock the calibration fixture. This will also release the detector' from the calibrator.  

12. Compare the calibration readings with the decay chart provided with the field calibrator. If the chart is 

unavailable then perform the followingequation to determinie the expected radiation reading (raie).  

Current mR/hr = R x e(0°6931(t2" tI130]) 

Where: 

R = Original or baseline rate provided with the field calibrator in mR/h.  

t2 - td = Elapsed time in years between the original rate and the current date.  

[NOTE 
This calculation is based on a 30 year Cesium 137 

half-life.  

13. Remove the detector from the calibrator.  

14. Store the calibrator in a shielded area. This area should be labeled as storing radioactive material.  

15. If the detector channel has met all the criteria set forth then' return the channel to operation. 'If the 
detector has not passed the criteria set forth then return the unit to'Inovision Radiation Measurements 
for servicing. I ,
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Section 2 
OPERATION 

2.6 OPERATION WITH 828 SERIES DETECTORS 
(Gamma Guard Area Monitoring System) 

1. Remove the detector from its mounting bracket.  

2. Insert the field calibrator detector adapter model number 848-8-105.  

3. Insert the field calibrator detector adapter model number 848-8-808 into adapter model number 848-8
105.  

4. Insert the detector into the field calibrator detector adapters.  

5. Turn on the power to the monitoring channel. Allow 15 minutes to warm up.  

6. Take a calibration reading of the channel. This is the calibration reading for the "CLOSED" position of 
the field calibrator.  

NOTEi 

Stand behind the calibrator when performing the following 
steps. The radiation field present during these steps can 
be hazardous to plant personnel.  

7. Insert the key supplied with the field calibrator into the key lock of the same calibrator.  
8. Turn the key to the halfway position and rotate the lever on the side of the calibrator until a stop is felt.  

This is the "INTERMEDIATE" position of the calibrator.  

9. Take a calibration reading of the channel.  
10. Turn the key fully open and turn the lever completely to the open position. This is the "OPEN" position 

of the field calibrator.  
11. Take a calibration reading of the channel.  
12. Return the lever to the "CLOSED" position.  

13. Turn the key to lock the calibration fixture.  
14. Compare the calibration readings with the decay chart provided with the Ifield calibrator. If the chart is 

unavailable then perform the following equation to determine the expected radiation reading (rate).  

Current mR/hr = R x ef• 6931[42 
- ty301) 

Where: 
R = Original or baseline rate provided with the field calibrator in mR/h.  

t2 - tI = Elapsed time in years between the original rate and the current date.  

This calculation is based on a 30 year Cesium 137 
half-life.  

15. Remove the detector from the adapters.  

16. Remove the adapters from the calibrator.  
17. Store the calibrator in a shielded area. This area should be labeled as storing radioactive material.  
18. If the detector channel has met all the criteria set forth then return the channel to operation. If the 

detector has not passed the criteria set forth then return the unit to Inovision Radiation Measurements 
for servicing.
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Section 2 
OPERATION 

2.7 OPERATION WITH 58-33 SERIES DETECTORS 
(High Pressurized Ion Chamber Area Monitoring System) 

1. • Remove the detector from its mounting bracket.  
2. Insert the field calibrator detector adapter model number 848-8-105.  
3. Insert the field calibrator detector adapter model number 848-8-5833 into adapter model number 848-8

105.  
4. Insert the detector into the field calibrator detector adapters.  
5. Turn on the power to the monitoring channel. Allow 15 minutes to warm up.  
6. Take a calibration reading of the channel. This is the calibration reading for the "CLOSED" position of 

the field calibrator.  

Stand behind the calibrator when performing the following 
steps. The radiation field present during these steps can 
be hazardous to plant personnel.  

7. Insert the key supplied with the field calibrator into the key lock of the same calibrator.  
8. Turn the key to the halfway position and rotate the lever on the side of the calibrator until a stop is felt.  

This is the "INTERMEDIATE" position of the calibrator.  
9. Take a calibration reading of the channel.  
10. Turn the key fully open and turn the lever completely to the open position. This is the "OPEN" position 

of the field calibrator.  
11. Take a calibration reading of the channel.  
12. Return the lever to the "CLOSED" position.  
13. Turn the key to lock the calibration fixture.  
14. Compare the calibration readings with the decay chart provided with the field calibrator. If the chart is 

unavailable then perform the following equation to determine the expected radiation reading (rate).  

Current mR/hr = R x eý-°1931(1" tIVo1 

Where: 
R = Onrinal or baseline rate provided with the field calibrator in mR/h.  
t2 - tl = Elapsed time in years between the original rate and the current date.  

NOTE 

This calculation is based on a 30 year Cesium 137 
half-life.  

15. Remove the detector from the adapters.  
16. Remove the adapters from the calibrator.  
17. Store the calibrator in a shielded area. This area should be labeled as storing radioactive material.  
18. If the detector channel has met all the criteria set forth then return the channel to operation. If the 

detector has not passed the criteria set forth then return the unit to Inovision Radiation Measurements 
for servicing.  
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Section 3 

MAINTENANCE 

3.1 MAINTENANCE 
The Model 848-8 Field Calibrator is virtually trouble free, and requires almost no field maintenance. To guard 
against leaks of radioactive material, the NRC generally requires source wipe tests at intervals not to exceed 
six months.  

SWARNING 

The wipe test of the source is made with the calibrator in 
the open position. Extreme care must be taken when 
performing the wipe test of the source because the parts 
of the body that are in front of the window during the wipe 
test are exposed to the full measure of radiation from the 
source. Do the test quickly, and get no more of the body 
in front of the window than necessary to complete the 
wipe. Close the calibrator as soon as possible.  

Wipe Test Procedure 

1. Procure a long handled Q-tip type cotton swab and moisten it in alcohol or water.  
2. Insert the key and turn it to allow the handle to be moved to the open position.  
3. Move the lever to the open position and quickly swab the surface of the source through the exit hole.  
4. Move the lever to the closed position as soon as possible.  
5. Turn and remove the key.  
6. Expose the swab to a suitable detection system for determination of the swab's contamination level.  

Similar wipe tests should be made at each bearing of the shaft on which the rotating section of the shield turns.  
Access to these bearings is from the underside of the fixture.
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AppendixA 

APPLICABLE DRAWINGS

A-1 APPLICABLE DRAWINGS

Document Number 

GEL848-8 
848-8-5 
848-8-105 
848-8-808 
848-8-5830 
848-8-400

Description 

Dimensional Outline 
Assembly Drawing 
Assembly Drawing 
Assembly Drawing 
Assembly Drawing 
Assembly Drawing
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Appendix B 

BILL OF MATERIALS

B.1 BILL OF MATERIALS 

Document Number Description 

848-SA Bill of Materials, Field Calibrator Assembly 

848-8-5 Bill of Materials, Field Calibrator Assembly 

848-8-105 Bill of Materials, Field Calibration Adapter Assembly 

848-8-828 Bill of Materials, Field Calibrator Assembly 

848-8-808 Bill of Materials, Gamma Guard Adapter Assembly 

848-8-5833 Bill of Materials, Adapter, Field Calibrator 

848-8-5830 Bill of Materials, Assembly, High Pressure Ion Chamber 

848-8-400 Bill of Materials, Adapter w IS.S. Flange Assembly
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PSOISOR 300 AN300 

Product No: 848-8A 
Rev: 002 ECN: 2035 
Drawing Number: PER BH

QPADEVOO16 Inovislon Radiation Measurements, LLC 
Product Structure

5/30/01 8.08.56 PAGE

10 MCI, FIELD CALIBRATOR

Item 
No. Product Number DrawingNo. Siz Description

LABEL,CAUTION 
200-122 A "WIPE TEST" LABEL 

WALL SUPPORT, DETECTOR 
SOURCE 10 MILLICURIE CS-137 
FIELD CALIBRATOR ASSEHBLY,LESS 

PER IM IM MODEL 848-8A 10 MCI FIELD

quantity 

1.000 EA 
1.000 EA 
1.000 EA 
1.000 EA 
1.000 EA 

.001 EA

ECH

1590 
1599 
9CR34-98 
1590 

PS 9CR32-98 
2035

Rev Obs Act 

N Y 
2 N Y 
2 N Y 
6 N Y 

11 N Y 
I N Y

vw% END OF REPORT **

200-53 
200-122 
843-6-26 
848-8C-35 
848-8-5 
848-8A-1
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PSOl5OR 300 AN300 Inovision Radiation Measurements, LLC 
Product Structure

5/30/01 8.09.01 PAGE

Product No: 848-8-5 
Rev: 011 ECN: 9CR32-98 
Drawing Number:

Item 
No.

FIELD CALIBRATOR ASSEMBLY,LESS

Product Number DrawingNo. Siz Description Quantity ECN

848-8-6 
848-8-8 
848-8-501 
843-6-25 
848-8-9 
848-8-10 
51-26 
5-439 
5-448 
5-259 
5-716 
5-795 
5-837 
5-857 
848-8-3087 
848-8-41 
848-8-3085 
200-135 
MSJ-4329 
848-8-37 
38-18 
5-1090 
5-867 
848-8-3085-1

CALIBRATOR ASSY (SA) 
HANDLE 
PLATEIANDLE MOUNTING 
MOUNTING SLIDE 
CASE,FIELD CALIBRATOR 
PLATEWALL MOUNTING 
STRIP, GROMMET, 18-12 AWG 
SCREW, MACIH, PH, 10-32 X .62, 
SCREW, MACH, FI, 10-32 X .88, 
SCREW, MACH, PH, 6-32 X .19, 
WASHER, FLAT, 10, NY, BO 
WASHER, SPLIT, 10, SS 
WASHER, SPLIT, 6, SS 
NUT, HEX, 10-32, SS 
ACORN CAP NUT,6-32,.290 MAX HT 
HANDLE 
KEY ASSY.  

200-135 B NAME TAG 
SOLVENT, ADHESIVE 
DECAL,CAUTION PROCESSED 
RING, RETAINING, E-RING, EXT 
SCREW, MACH., PH, 6-32 X .25 
NUT, HEX, 6-32, NY, BO 
KEY ASSEMBLY - 977 APPLICATION

1.000 
2.000 
1.000 
1.000 
1.000 
1.000 
2.000 

12.000 
2.000 
5.000 

12.000 
2.000 
5.000 
2.000 
3.000 
1.000 
1.000 
1.000 

.001 
1.000 
1.000 
2.000 
2.000 
1.000

EA 
EA 
EA 
EA 
EA 
EA 
FT 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
GA 
EA 
EA 
EA 
EA 
EA

PS ICR103-93 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 
1590 

PS 5CR28-89 
PS 1840 

1590 
9CR34-98 
1590 
1590 
1590 

PS 9CR32-98

wxx END OF REPORT Yw*

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
13 
14 
15 
17 
18 
19 
21 
22 
23 
27 
28 
29 
30

Rev Obs Act

5 

1 
2 

5 

1 

1 

2 
6 

1 

1

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N

QPADEV0016



PSO15OR 300 AN300 

Product No: 848-8-105.  
Rev: 004 ECN: 2004 
Drawing Number: 848-8-105

QPADEVO016 Inovision Radiation Measurements, LLC 
Product Structure

5/30/01 8.09.07 PAGE

ASSEMBLY FIELD CALIBRATION

Item 
No. Product Number DrawlngNo. Siz Description

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16

848-8-106 
848-8-108 
848-8-109 
848-8-112 
848-8-113 
848-8-114 
12-36 
43-1 
5-261 
5-297 
5-352 
5-852 
5-848 
5-767 
200-135 
848-8-3086

Quantity

ADAPTER HOUSING 
GUIDE BLOCK, PROCESSED 
ACTUATOR ARM 
CAM FOLLOWER 
LOCK BAR 
SUPPORTDETECTOR 

NONE PN EXTENTION SPRING .1880D/.72LG 
WASHER, EXTRUDED, .141ID/.250D 
SCREW, MACHI, PH, 6-32 X .25, 
SCREW, MACHI, BIp, 6-32 X .88, 
SCREW, MACH, PH, 8-32 X .31, 
NUT, HEX, 6-32, SS, SM 

NONE PN NUT, HEX, 2-56, SS 
WASHER, INT, 8, S, CP 

200-135 B NAME TAG 
KEY GUIDE ASS'Y

1 .000 
1 .000 
1 .000 
1 .000 
1 .000 
1.000 
1.000 
2.000 
2.000 
1.000 
4.000 
3.000 
1.000 
4.000 
1.000 
1.000

ECH

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA

1590 
1590 
1590 
1590 
1590 
1590 
1759 
1590 
1590 
1590 
1590 
1590 
1419 
1590 

PS 1840 
1590

Rev Obs Act

1 

2

1 

6 
1

N 
N 
H 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
H

Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y

*** END OF REPORT **
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PSO15OR 300 AN300 QPADEVOOI6 Inovision Radiation Measurements, LLC 
Product Structure

5/30/01 8.09.13 PAGE

Product No: 848-8-828 
Rev: 001 ECN: 9CR21-96 
Drawing Number:

ADAPTER, FIELD CALIBRATOR

Item 
No. Product Number 

1 848-8-105 
2 848-8-808 
3 CAL848-828

DrawingNo. Siz Description 

848-8-105 D ASSEMBLY FIELD CALIBRATION 
GAMMA GUARD ADAPTER ASSEMBLY 
CALIBRATION PROCEDURE FOR MODE

Quantity ECN 

1.000 EA PS 2004 
1.000 EA PS 9CR21-96 
1.000 EA 1590
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PSO0SOR 300 AN300 QPADEVO006 Inovislon Radiation Measurements, LLC 
Product Structure

5/30/01 8.09.21 PAGE

Product No: 848-8-808 
Rev: 002 ECN: 9CR21-96 
Drawing Number:

GAMMA GUARD ADAPTER ASSEMBLY

Item 
No. Product Number DrawingNo. Siz Description

1 848-8-806 
2 848-8-123 
3 848-8-124 
4 848-8-807 
5 5-1167

ADAPTER BODY 
MOUNTING SPACER 
MOUNTING PLATE 
SUPPORT PLATE 
SCREW, HAClI, F11, 6-32 X 1.38,

Quantity 

1.000 EA 
1.000 EA 
1.000 EA 
1.000 EA 
6.000 EA

ECH 

1590 
1590 
1590 
1590 
1590

Rev Obs Act
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PSOSOR 300 AN300 QPADEV0016 Inovislon Radiation Measurements, LLC 
Product Structure

5/30/01 8.09.28 PAGE

Product No: 848-8-5833 ADAPTER, FIELD CALIBRATOR 
Rev: 001 ECH: 9JR2-96 
Drawing Number: 

Item 
No. Product Number DrawlngNo. Stz Description 

1 848-8-105 848-8-105 D ASSEMHLY FIELD CALIBRATION 
2 848-8-5830 ASSYIIIGt PRESSURZD.ION CIIAMB.  
3 CAL848-5833 CALIBRATION PROCEDURE

Quantity 

1.000 EA 
1.000 EA 
1.000 EA

ECN 

Ps 2004 
PS 9JR2-96 

1590

Rev Obs Act 

4 N Y 
1 N Y 
I N Y
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PSO15OR 300 AN300 OPADEVO016 Inovision Radiation Measurements, LLC 
Product Structure

5/30/01 8.09.37 PAGE

Product No: 848-8-5830 
Rev: 001 ECH: 9JR2-96 
Drawing Number;

ASSY,I!IGll PRESSURZD.ION CHAMB.

Item 
No. Product Number DrawingNo. Siz Description

1 848-8-5831 
2 848-8-123 
3 848-8-124 
4 848-8-5832 
5 5-1167

ADAPTER BODY 
MOUNTING SPACER 
MOUNTING PLATE 
SUPPORT PLATE 
SCREW, MACII, FH, 6-32 X 1.38,

quantity 

1.000 
1.000 
1 .000 
1.000 
6.000

EA 
EA 
EA 
EA 
EA

ECH 

1590 
1590 
1590 
1590 
1590

Rev Obs Act

1 N Y 
1 N Y 
1 N Y 
1 N Y 
1 N Y
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PSO15OR 300 AN300 QPADEVOO16 Inovislon Radlatii 
Product Stri 

Product No: 848-8-400 ADAPTER W/S.S.FLANGE ASSEMBLY 
Rev: 001 ECN: 1590 
Drawing Number: 

Item 
No. Product Number DrawingNo. Siz Description 

5-497 PN SCREW, MACH, FH, .25-20 X .75, 
848-8-3072 GUIDE 
848-8-4002 ADAPTER FLANGE FOR S.S FIELD

an Measurements, LLC 
ucture

Quantity 

2.000 EA 
1.000 EA 
1.000 EA

ECN 

1329 
1590 
1590

5/30/01 8.09.43 PAGE 

Rev Obs Act 
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1 Y Y
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Appendix E 

MODIFICATION SHEETS

E.1 MODIFICATION SHEETS 
Procedure/Modification Sheets 956A-201-M1MS for 956-201-M1 sin 104643 through s/n 104645 comprise 
this appendix.

Control Room Insiake Radiation Monitors E-1
Control Room Instake Radiation Monitors E-1



TEST 

Attach power cord.  

Power up UDR.  

"Check each setpoint and change if necessary.  

Setpoint 0 : 1.00E2 mR/h 
1 1.001El mR/h 
2 : 0.OOEO sec.  
3 : 1.00E3mR/h 
4, : L.OOE3 mR/h 
5 : 2.00E-2 mR/h/cpm 
7 : 1.00E-1 mR/h 
9•: 1.00E-lmR/h ..

Inovision Radiation Measurements

'2

DATE 
3/30/01

TITLE 
Modification Sheet for Model 956A-201

'956A-201-MIMS

4 

4.1 

4.2 

4.3

SI - S 1Z E 
I MODI

=a

1 PURPOSE 
The purpose of this modification is to provide a standard Model 956A-201 UDR with an auxiliary high 
alarm output. Relay KI isjumpered to relay K5 for this purpose.  

2 PART(S) AND TEST EQUIPMENT REQUIRED 

2.1 One P/N 200-135 Name Plate 

2.2 DVM - Fluke Model No. 8050A or Equivalent 

2.3 Signal Generator - Wavetek Model No. 187 or Equivalent 

3 ACTION 

3.1 Remove relay board mounting hardware and retain.  

3.2 Remove wire between UDR main board J2-6 and relay board J2-6.  

3.3 Install jumper between relay board J2-6 and J2-2.  

3.4 Reinstall relay board.  

3.5 Remove P/N 200-135 Name Plate Tag and discard.  

3.6 Install new ID Tag (P/N 200-135) with new P/N and, if required, S/N.  

3.7 This completes the ratemeter modifications.



Modification Sheet for 

Model 956A-201

REV. LEVEL ECO # DESCRIPTION/PAGES AFFECTED 

2 1957 Change to new format, corrections to Sections 4.8 and 5.0.  

A Initial Release 

ENGINEERING DATE fd'?-?-O/ 
MANUFACTURING ; DATE 4 / 
QUALITY ASSURANC .Z_ DATE 
RADIATION SAFETY OFFICI(Ei DATE -_ 

DATE TITLE 
Inovision Radiation Measurements 3/30/01 Modification Sheet for Model 956A-201 

REV- ECO NO. RELEASED FOR CT L SHEET NO. SIZE 
2 1957 PRODUCTION ' 1 of 3 MOD



DATE TITLE 
Inovision Radiation Measurements 3/30/01 Modification Sheet for Model 956A-201 

REV ECO NO. RELEASED FOR TR SHEET NO. SIZE 
2 1957 PRODUCTION 3 of 3 956A-201-M1MS MOD

4.4 Attach a signal generator with the output set for a positive pulse square wave of +2V at 1 Hz.  

Signal input to the UDR is P5 (BNC).  

4.5 Power the signal generator.  

4.6 With a DVM set to read ohms, the following points of P1 will indicate an open: 

(+) P1-19, PI-P21 (-) 
(+ ) PI-1, PI-3 (- ) 
(+ ) P1-4, PI-6 (- ) 

Display will read = 1.20 mR/h.  

4.7 Increase the frequency generator to 100 Hz.  

4.8 The following points of P1 will be shorted.  

(+) P1-19, PI-P21 (- ) 
(+) PI-i, PI-3 (-) 
(+) P1-4, P1-6 (- ) 

Display will read - 120 mR/h.  

4.9 If the UDR passed the test, sign and date this Modification Sheet. If not, review the ACTION 
portion of this Modification Sheet, checking for errors and perform the TEST portion again.  

4.10 Turn off UDR. Remove power cord and generator connections.  

5 DOCUMENTATION 
Operator shall sign and date this document. Where the original 956A-201 Traveller is available, mark to 
indicate implementation of this modification. The completed document shall be retained by Q.A.  

TEST EQUIPMENT: 

DVM MODEL: S/N: CAL DATE: 

PROM P/N: REV.: 

PERFORMED BY: DATE: 

Q. A. REVIEW BY: DATE: 

DOCUMENT NO.:
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MODIFICA' 

DOCUMENT NO.: 956A-201-M1MS RE\ 

PART NO.: 956A-201-M1 SIN 

MADE FROM: 956A-201 SIN 

DCR/ECO: 4JR8-96

ION SHEET

f. A 

kZ9

CUST. P.O. NO4 'o0o•o0jz 

VICO ORD. NO. \S1 t•3

1.0 PURPOSE 

The purpose of this modification is to provide a standard Model 956A-201 
UDR with an auxiliary high alarm output. Relay KI is jumpered to relay K5 
for this purpose.  

2.0 PART(S) AND TEST EQUIPMENT REQUIRED 'PRODUCTION 

2.1 OneP/N 200-135 Name Plate MAP 2 22001 
W0O# 54~21 4 

2.2 DVM - Fluke Model No. 8050A or Equivalent 

2.3 Signal Generator - Wavetek Model No. 187 or Equivalent 

3.0 ACTION 

3.1 Remove relay board mounting hardware and retain.  

3.2 Remove wire between UDR main board J2"6-and relay board J2-6.  

3.3 Install jumper between relay board J2-6 and J2-2.  

3.4 Reinstall relay board.  

3.5 Remove P/N 200-135 Name Plate Tag and discard.  

3.6 . Install new ID Tag (P/N 200-135) with new P/N and, if required, S/N.  

3.7 This completes the ratemeter modifications.

FILE COPY 
ms\d#6\956a201 m.doc

OWNPDATE COKFDATE EN3IDATE APPJDATE 1101TE 

PAE1 OF 3



DOCUMENT NO.: 956A-201-M1MS
REV. A

4.0 TEST 

4.1 Attach power cord.  

4.2 Power up UDR.  

4.3 Check each setpoint and change if necessary.  

Setpoint 0 1.00E2 mR/h 
1 • 1.00E1 mR/h 
2 O.OOEO sec.  
3 • 1.00E3 mR/h 
4 1.00E3 mR/h 
5 2.OOE-2 mR/h/cpm 
7 : 1.OOE-1 mR/h 
9 1.O0E-1 mR/h 

4.4 Attach a signal generator with the output set for a positive pulse 
square wave of +2V at 1 Hz. Signal input to the UDR is P5 (BNC).  

4.5 Power the signal generator.  

4.6 With a DVM set to read ohms, the following points of P1 will indicate 
an open: 

( ")P1-19, P1 -P21 0- oeZ• 

(4-) P1-1, P1-3 (0) e.., 
(+) P1-4, P1-6 (-) 

Display will read : 1.20 mR/h.  

4.7 Increase the frequency generator to 100 Hz.  

4.8 The following points of P1 will be shorted 

P1-19, P1-P21 (-)7 
(-) P1I-1, P1-3 (-) I- S .2 
(4+) P1-4, P1-6 () 

Display will read 0 t -R/h. 3 \2-4 
__Z_._I Z'0 ,,.-ý[ L.

ms\d#6\956a201 m.doc PAGE 2 OF 3
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A

DOCUMENT NO.: 956A-201-M1MS

4.9 If the UDR passed the test, sign and, date this Modification Sheet. if not, revi&w the ACTION portion of this! Modification Sheet, checking 
for errors and perform the TEST portion again.  

4.10 Turn off UDR. Remove power cord and generator connections.  

5.0 DOCUMENTATION 

Operator shall sign and date this document. Where the original 956A201 Traveller is available, mark to indicate implementation ofthis modification.  
The completed document shall be retained by Q.A.  

TEST EQUIPMENT:

DVM MODEL: i:Lu•i : ,O- c 

PROM P/N: Q'CO C•OQ 

PERFORMED BY: 62L 

Q. A. REVIEW BY: 

DOCUMENT NO.: ( A-A-I-

S/N: 3L•.•, CAL DATE: -\-o 

REV.: 

DATE: 3 IZ(L (U 

D A T E: _ _ _ _ _ _ _ _ _ _ _ _

ms\d#6\956a201 m.doc PAGE 3 OF 3

REV. A
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DOCUMENT NO.: 

PART NO.: 

MADE FROM: 

DCR/ECO:

MODIFICATION SHEET 

956A-201-M1MS REV. A CUST. P.O. NO 4"53OOO°fL;\ 

956A-201-M1 SIN 1OA lA Vc 0 ICORD. NO. ___ _3 3 

956A-201 S/N _\ " 

4JR8-96

1.0 PURPOSE 

The purpose of this modificationis to provide a standard Model 956A-201 UDR with an auxiliary high alarr 'output. Relay K1 is jumpered to relay K5 
for this purpose.  

2.0 PART(S) AND TEST EQUIPMENT REQUIRED PRODUCTION 
2.1 One P/N 200-135 Narme Plate P 2

2.2 DVM - Fluke Model No. 8050A'or Equivalent 

2.3 Signal Generator - Wavetek Model No. 187 or Equivalent

3.0 ACTION 

3.1 Remove relay board mounting hardware and retain.  

3.2 Remove wire between UgDRmIairi board J2-6 and relay board _J2-6.  

3.3 Install jumper between'relay board J2-6 and J2-2.  

3.4 Reinstall relay board.  

3.5, Remove P/N 200-135 Name Plate Tag and discard.  

3.6 -Install new ID Tag (P/N 200-135) with new P/N and, if required, S/N.  

3.7 z This completes the ratemeter modificaýions.` 

FILE COP Y 
OWNIDATE CHKIDATE ENGIDATE APPIDATE 

ms\d#6\956a201 m.doc PA( r-;: -1
I �jj



DOCUMENT NO.: 956A-201-M1MS
REV. A

4.0

ms\d#6\956a201 m.doc PAGE 2 OF 3

TEST 

4.1 Attach power cord.  

4.2 Power up UDR.  

4.3 Check each setpoint and change if necessary.  

Setpoint 0 : 1.00E2 mR/h 
1 : 1.O0E1 mR/h 
2 : O.OOEO sec.  
3 : 1.00E3 mR/h 
4 : 1.00E3 mR/h 
5 : 2.OOE-2 mR/h/cpm 
7 : 1.O0E-1 mR/h 
9 : 1.OOE-1 mR/h 

4.4 Attach a signal generator with the output set for a positive pulse square wave of +2V at 1 Hz. Signal input to the UDR is P5 (BNC).  

4.5 Power the signal generator.  

4.6 With a DVM set to read ohms, the following points of P1 will indicate 
an open: 

-- ) P1-19, P1-P21 (-) 
+ ) P1-1, P1-3 (-) .3 (" ) P1-4, P1-6 (-)tý' 

Display will read ; 1.20 mR/h. V .\L4Z..L 

.7 Increase the frequency generator to 100 Hz.  

k.8 The following points of P1 will be shorted.  

(+) P1-19, P1-P2 () ( + ) P 1-1, P1-3 ( -) .\ _...  

(+) P1-4, P1-6 (-) 

Display will read :-lz.2 R/h.

z 
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DOCUMENT NO.: 956A-201-MIMS
REV. A

4.9 If the UDR passed the test, sign and date this Modification Sheet. If 
not, review the ACTION portion of this Modification Sheet, checking 
for errors and perform the TEST portion again.  

4.10 Turn off UDIR. Remove power cord and generator connections.  

5.0 DOCUMENTATION 

Operator shall sign and date this document. Where the original 956A201 
Traveller is available, mark to indicate implementation of this modification.  
The completed document shall be retained by Q.A.  

TEST EQUIPMENT:

S/N: OL.S

PROM P/N: 94C ,qg 0? 

PERFORMED BY.('ýý ( )- %

Q. A. REVIEW BY:

CAL DATE: C-\-OC

REV.: 

DATE: " 

DATE: 14,61

DOCUMENT NO.: _____--2 >_

ms\d#6\956a201 m.doc PAGE 3 OF 3

DVM MODEL:



Let Sk-f nLot



MODIFICAT I(ON SHEET 

DOCUMENT NO.: 956A-201-M1MS REV. A CU, 

PART NO.: 956A-201-M1 S/N I2..••A VIC 

MADE FROM: 956A-201 SIN _ 

DCR/ECO: 4JR8-96

3T. P.O. NO I9fýCk"Cq 

0 ORD. NO. /17032

1.0 PURPOSE 

The purpose of this modification is'to provide a standard Model 956A-201 UDR with an auxiliary high alarrm output. Relay K1 is jumpered to relay K5 
for this purpose.  

2.0 PART(S) AND TEST EQUIPMENT REQUIRED PRODUCTION 
:2.1 One P/N 200-135 Name Plate I ,, - 200" 

WO# 54214 2.2 DVM - Fluke Model No. 8050A or Equivalent 

2.3 Signal Generator - Wavetek Model No. 187 or Equivalent 

3.0 ACTION 

3.1 Remove relay board mounting hardware and retain.  

3.2 Remove wire between UDR main boardJ2-6 and 'relay board J2-6.  

3.3 Install jumper between relay board J2-6 and J2-2.  

3.4 Reinstall relay board.  

3.5 Remove P/N 200-135 Name Plate Tag and discard.  

3.6 Install new ID Tag (P/N 200-135) with new P/N and, if required, S/N.  

3.7 This completes the ratemeter modifications.

FILE COPY 
ms\d#6\956a201 m.doc PAGE 1 OF 3



DOCUMENT NO.: 956A-201-MIMS REV. A

4.0 TEST 

4.1 Attach power cord.  

4.2 Power up UDR.  

4.3 Check each setpoint and change if necessary.  

Setpoint 0 : 1.00E2 mR/h 
1 : 1.OOE1 mR/h 
2 : O.OOEO sec.  
3 : 1.00E3 mR/h 
4 : 1.00E3 mR/h 
5 : 2.OOE-2 mR/h/cpm 
7 : 1.OOE-1 mR/h 
9 : 1.O0E-1 mR/h 

4.4 Attach a signal generator with the output set for a positive pulse 
square wave of +2V at 1 Hz. Signal input to the UDR is P5 (BNC).  

4.5 Power the signal generator.  

4.6 With a DVM set to read ohms, the following points of P1 will indicate 
an open: 

+ ) P1-19, P1-P21 (") 
(+) P1-1, P1-3 (-) 
(+) P1-4, P1-6 (-) 

Display will read : 1.20 mR/h.  

4.7 Increase the frequency generator to 100 Hz.  

4.8 The following points of P1 will be shorted.  

+ ) P1-19, P1-P21 (-) -- I 
(+) P1-1, P1-3 (-) (+ )P1-4, P1 -6 (-)• ,.•.  

Display will read 14-.2,h-.\ _j4 Q zo 1w1 e.

ms\d#6\956a201 m.doc PAGE 2 OF 3



DOCUMENT NO.: 956A-201-M1MS REV. A

4.9 If the UDR passed the test, sign and~date this Modification Sheet. If 
not, review the ACTION portion of this Modification Sheet, checking 
for errors and perform the TEST portion again.  

4.10 Turn off UDR. Remove power cord and generator connections.  

5.0 DOCUMENTATION 

Operator shall sign and date this document. Where the original 956A201 Traveller is available, mark to indicate implementation of this modification.  
The completed document shall be retained by Q.A.  

TEST EQUIPMENT:

DVM MODEL: E" -AA DZ ~O A

PROM P/N: Q4C,. 9" O3 

PERFORMED BY: 

Q. A. REVIEW BY: _2 

DOCUMENT NO.: i// ---

S/N: OG CAL DATE: (6-1-0

REV.: 13 

DATE: -_ ,

DATE: c,,

ms\d#6\956a201 m.doc PAGE 3 OF 3
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