




ALPHA-6A-1 Power Supply Board Layout, 11408-C04
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ALPHA-6A-1 Overall Schematic, 11410-D104
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PARTS LIST

The following table lists the electronic items incorporated in the ALPHA-6A-1 Remote Detector and
should contain any part necessary for normal repair.  Unless otherwise specified, callouts of
manufacturers and manufacturers' part numbers are to be considered typical examples only and not
restrictions against using equivalent parts with the same operating characteristics.  When ordering parts
from Eberline, specify model number, serial number, reference designation, value, Eberline part number,
or a word description if the part has no reference designation.  Eberline will automatically substitute
equivalent parts when the one called out by the manufacturers' part number is not available.

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

CR101 Alpha Detector 1 in. Quantrad CYDE6(2)
Aluminum Seal 500-PNC-BNC-ALUM

Pilot Lamp Red, Sealed Dialco LPAS31(5)
Housing 101-5030-0971-203

DS101 LED Miniature 24V, Red Data Display OPLP52(2)
Lamp MF200-R24-6

S101 Door Switch E61-30HG SWMI14(3)

Filter Millipore FIFP1(9)
SMWP04700

Porous Support, ZP11410032(6)
1 in. o.d.

O-Ring Buna N or Neoprene 2-008 ORBN2008(7)

O-Ring Buna N or Neoprene 2-152              ORBN2152(1)

O-Ring Buna N or Neoprene 2-131 ORBN2131(7)

O-Ring Buna N or Neoprene 2-030 ORBN2030(9)

O-Ring Buna N or Neoprene 2-310 ORBN2310(0)

O-Ring Buna N or Neoprene 2-027 ORBN2027(4)

O-Ring Teflon 2-110 ORTF2110(6)

O-Ring Screw 6-32 X 3/8 SS Seel Skrew SCOR0606(6)

Connector 3/8 Tube Parker 68P-6-2 FGPL16(5)

Gasket Can Seal ZP11410082(5)

Adapter 1/8 Hose to 1/8 MPT Cajon B-2-HC-1-2 FGBR53(6)
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Manufacturer Eberline
Ref. Desig. Part Description & Part Number Part Number

Valve 1/8 MPT to 10-32, Clippard MNV-1P FGBR56(3)
Slot Adjustment

Hose Barb 10-32 X 1/8 ID Clippard 11752-1 FGBR57(2)

Knob Alco KN-700B HDKN2(7)

Foot McMaster-Carr MMRU78(9)
9540K23

Air Manifold ZP11410004(0)

Spring Associated Spring SGCO4(8)
C0360-026-0500S

DS102 Audible Alarm Sonalert Mallory SC616CA ADAM10(9)

J101 Connector Amphenol 165-12 COMC312(7)

Bulkhead Union 3/8 Tubing Parker 62PBH-6 FGPL14(7)

P101 Connector BNC Amphenol 31-315 CXBN11(6)

Shoulder Screw ZP11410065(6)

S102 Switch SPDT 1A @ C & K SWPB14(3)
120 vac or 28 vdc 8121-S-Y4-Z-GE

Switch Boot Amp-Hexseal N5040 MMRU2(8)

Remote Detector Board. YP11495000(7)

Al Integrated Circuit Instrumentation Burr-Brown INA102 ICAAA102(2)
Amplifier

A2 Integrated Circuit Dual Operational LM358N            ICAOA00358(7)
Amplifier

A3 Integrated Circuit Mass Air Flow Microswitch MTFM18(l)
Sensor AWM2100V

A4 Integrated Circuit Dual D Flip-Flop 74HC74 ICHCA74(3)

A5 Integrated Circuit Hex Invertor 74HC04 ICHCA04(0)

A6 Integrated Circuit 5 Volt Regulator 78L05 ICXX9(5)

C1, C8 Capacitor 10 F, 35V Sprague 199D          CPTA100M3L(0)
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Manufacturer Eberline
Ref. Desig. Part Description & Part Number Part Number

C2 Capacitor 10 F, 20V, 10% CS13B           CPTA100M31(5)

C3 Capacitor 0.01 F, 50V, 20% CW15C103M           CPCE103P3N(9)

C4, C5, C6, C7 Capacitor 0.1 F, 50V, 10% CW20C104K           CPCE104P3N(7)

C9 Capacitor 1 F, 35V, 10% CS13B            CPTA105P3L(6)

CR1, CR2 Diode Silicon 1N4148                       CRSI1N4148(7)

K1, K2 Reed Relay SPDT, 24 vdc RLGP29(3)

R1, R3 Resistor 1K, 1/8 W, 5%           RECC1021321(5)

R2 Resistor 1.8K, 1/4 W, 5%           RECC182B22(6)

R4, R5 Resistor 24.3K, 1%, 1/4W RN55D                        RECE2431312(6)

R6 Potentiometer 100K Bournes          PTCE1041303(5)
3299W-1-104

R7, R10, R16 Resistor 10K, 1/4 W, 5%                       RECC103B22(2)

R13, R14, R15 Resistor 100K, 1/4 W, 5%          RECC1041322(0)

R8, R9, R11, Resistor 24K, 1/4W, 5%                       RECC2431322(6)
R12

Q1, Q3 Transistor Silicon (NPN) 2N4124                      TRSN2N4124(2)

Q2, Q4 Transistor Silicon (PNP) 2N4403                      TRSP2N4403(2)
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B. RS-485 Communication Interface, Option 2

Eberline Part Number ALPHA6A OPT2(9)

1. General Description

This option allows the ALPHA-6A-1 to operate over an RS-485 multi-drop
communication interface.

In its standard configuration the ALPHA-6A-1 has a serial RS-232C communication
interface.  The output of the RS-232C serial communication channel, on the
ALPHA-6A-1 main board, is connected to an RS-232C to RS-485 converter board.  Note
that this option replaces the normal RS-232C remote port.  The RS-2-32C printer port is
unaffected.

The operation of the interface board is covered in the following section.

The two PORT 2 DB25S connectors on the back of the ALPHA-6A-1 provide the
RS-485 communications.  These connectors are wired in parallel to allow
“daisy-chaining” of units.  The outputs are:

Pin 1 Chassis Ground

Pin 2 & 3 Bus Data

Pin 7 Data Common

Various ways to configure the system are shown on Figure XXX, RS-485 Network.

The ALPHA-6A-1 can only communicate in the binary mode at 9600 baud.  To
communicate over the RS-485 bus in ASCII mode all units must have the same protocols
set, i.e. baud, stop bits, data bits, parity, term, echo and protocol and each unit must have
a unique address.  If the baud rate is changed the RS-485 board baud rate switch in each
unit must be changed.  If any communication protocols are changed, it is necessary to
turn the unit off and back on to force acceptance of the new protocols.

Bus terminators plugs should be installed in the unused RS-485 sockets of each ALPHA-
6A.  A bus terminator plug consists of a DB25P connector with a 4000 ohm resistor
connected between pins 2 and 3.

For most computers, an interface to convert RS-485 to RS-232C will be required.
Eberline makes an interface, Part Number YP11503000, which is used externally to the
computer.  A cable is needed to connect the computer to the RS-232C to RS-485
interface.  The cable is wired per the following sketch.
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Computer Cable for PC/XT

PIN # PIN #

GND 1 >----------------------------< 1 GND
TxD    DATA OUT 2 >----------------------------< 2 DATA IN RxD
RxD    DATA IN 3 >----------------------------< 3 DATA OUT TxD

___ ___
RTS 4 >----          ----< 4 RTS
___           ___
CTS 5 >----          ----< 5 CTS

GND 7 >---------------------------< 7 GND
___ ___
DSR 6 > ----           ----< 20 DTR
___ ___
DTR 20 >---                         -----< 6 DSR

Computer DB-25S* DB-25P* Interface

Computer Cable for PC/AT

PIN # PIN #

GND 1 >----------------------------< 1 GND
TxD    DATA OUT 3 >----------------------------< 2 DATA IN RxD
RxD    DATA IN 2 >----------------------------< 3 DATA OUT TxD

___ ___
RTS 7 >----          ----< 4 RTS
___           ___
CTS 8 >----          ----< 5 CTS

GND 5 >---------------------------< 7 GND
___ ___
DSR 6 >----                        ----< 20 DTR
___ ___
DTR 4 >----                        ----< 6 DSR

Computer DB-9S* DB-25P* Interface
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2. RS-232C to RS-485 Interface Board, Eberline Part Number YP11451000(0)

a. Board Description

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

The RS-232C transmit signal is input at J2 pin 2 and converted to TTL by (MAX233).
This signal is then converted to RS-485 levels by A102 (DS3695).  The RS-485
communication protocol requires that, if a device is not transmit transmitter must be
turned off.  This is accomplished by comparator A101 (TLC372C) used as a one-shot.
Each time a high level character bit is sent by the transmitter, the one shot will turn on the
transmitter for the duration required to send one character.  The baud rate must be
selected by switches SW1-SW4.  Resistors R2 and R7, in conjunction with C4, provide
the time constant during which the transmitter is turned on.  The same comparator which
enables the transmitter also disables the receiver.

Baud Rate Selection SW1-4

SW1-4 Closed* Baud Rate

1 X 4800
2 X 9600
3 X 19.2K
4 X 8.4K

*All others open.

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

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

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

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

RS-232C to RS-485 Interface, YP11451000(0)
Manufacturer Eberline

Ref. Desig. Part Description & Part Number Part Number

A100 Integrated Circuit RS-232C to TTL Maxim MAX233          ICXXMAX233(8)

A101 Integrated Circuit Dual Comparator Texas Inst. TLC372C       ICACA372(3)

A102 Integrated Circuit RS-485 Transceiver National DS3695              ICXXAS3695(9)

A103 Integrated Circuit Voltage regulator National LP2950CZ         ICAVA2950C(9)

R1 Resistor 27K, 1/4W 5% Carbon          RECC273B22(3)

R2, 3, 8, 9, 11 Resistor 48.7K, 1/4W 1% RN55D          RECE483B12(8)

R4 Resistor 200K, 1/4W 1% RN55D          RECE204B12(8)

R5 Resistor 100K, 1/4W 1% RN55D          RECE104B12(0)

R6 Resistor 51.1K, 1/4W 1% RN55D          RECE513B12(2)

R7 Resistor 24.9K, 1/4W 1% RN55D          RECE253B12(5)

R10 Resistor 249K, 1/4W 1% RN55D          RECE244B12(4)

R12, R13 Resistor 4 ohm, 5% 3W Wirewound          REWW30126(0)

C1 Capacitor 0.1 F, 50V 10%          CPCE104P3N(7)

C2 Capacitor 33 F, 10V 10% Sprague 196D          CPXX12(8)

C3 Capacitor 100 pF, 500V CM15          CPM1101P3X(2)

C4 Capacitor 0.015 F, 33V 2.5%          CPPF153P1K(9)

C5 Capacitor 0.047 F, 50V          CPCE473P4N(4)

CR1 to CR4 Diode Transient Unitrode          CRXXLCE65(6)
Suppressor LCE6.5 SEMI. TVS

GT-1, GT-2 Spark gap Clare CC90L           VETU2(4)
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C. In Line Remote Detector, Option 4.

Eberline Part Number ALPHA6A OPT4(7)

1. Description

The Remote Detector Option allows the ALPHA-6A-1 detector and air sampling system to be
located away from the microcomputers and display.  The items and functions now residing in the
remote assembly include the detector, the detector preamplifier circuit board, the air flow sensor
and its supporting amplifiers.

The attached schematic shows the circuits in the detector assembly.  The flow sensor, A26, the
control amplifier, A80 and the flow signal amplifier, A81 were located on the main board as A26,
A27 and A28.  A26 and A28 were removed from the main board, but one half of A27 drives the
flash reference, so a new LM358N was installed in the detector assembly.  The NULL control,
R6, was also removed from the main ALPHA-6A-1 board.  The flow signal is sent back to the
input of A29 on the main board, A29-1.

The detector amplifier board is mounted under the detector.  The detector signal from the
amplifier is sent back to the ALPHA-6A-1 main board over one of the shielded pairs in the
interconnecting cable.

The filter holding mechanism is mounted on the door of the remote assembly.  To gain access to
the filter, open the door and lift off the clamp ring which retains the filter.  After installing the
new filter and clamp ring, close the door.  Tighten the screw to hold the door closed.

The calibration procedures remain the same as for the standard ALPHA-6A-1 except that the
NULL and GAIN controls are now located in the remote assembly.  With no air flow, adjust
NULL for zero volts between pins 8 and 9 of J1 on the circuit board in the remote assembly or
between pins 1 and 11 of A29 on the main ALPHA-6A-1 board.  Set the GAIN control according
to the procedure given in the manual.  Once set, these two controls should rarely require
re-setting.  The NULL zero adjust is quite stable and small gain change requirements can be
handled by adjusting R20, the ENGY CAL control on the main board as described for the
standard ALPHA-6A.

The parts and materials used in the remote assembly are essentially the same as when used
internally in the ALPHA-6A-1 chassis.
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PARTS LIST

The following table lists the electronic items incorporated in the ALPHA-6A-1 Remote Detector and
should contain any part necessary for normal repair.  Unless otherwise specified, callouts of
manufacturers and manufacturers’ part numbers are to be considered typical examples only and not
restrictions against using equivalent parts with the same operating characteristics.  When ordering parts
from Eberline, specify model number, serial number, reference designation, value, Eberline part number,
or a word description if the part has no reference designation.  Eberline will automatically substitute
equivalent parts when the one called out by the manufacturers’ part number is not available.

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

CR101 Alpha Detector Quantrad
CYDE8(8)

1 in. 500-PNC-M

S101 Door Switch E61-30HG SWMI14(3)

Filter Millipore FIFP1 (9)
SMWP04700

Porous Support, ZP11410032(6)
1 in. o.d.

Porous Support,            ZP114179023(2)
1 1/2 in. o.d.

O-Ring Buna N or Neoprene 2-008 ORBN2008(7)

O-Ring Buna N or Neoprene 2-131 ORBN2131(7)

O-Ring Buna N or Neoprene 2-030 ORBN2030(9)

O-Ring Buna N or Neoprene 2-310 ORBN2310(0

O-Ring Buna N or Neoprene 2-027 ORBN2027(4)

O-Ring Teflon 2-110 ORTF2110(6)

Connector 3/8 Tube Parker 68P-6-2 FGPL16(5)

Adaptor 1/8 Hose to 1/8 MPT Cajon B-2-HC-1-2 FGBR53(6)

Valve 1/8 MPT to 10-32, Clippard MNV-1P FGBR56(3)
Slot Adjustment

Hose Barb 10-32 X 1/8 ID Clippard 11752-1 FGBR57(2)

Knob Alco KN-700B HDKN2(7)

Air Manifold ZP11410004(0)
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Manufacturer Eberline
Ref. Desig. Part Description & Part Number Part Number

Spring Associated Spring SGC04(8)
C0360-026-0500S

J101 Connector Amphenol 165-12 COMC312(7)

Bulkhead Union 3/8 Tubing Parker 62PBH-6 FGPL14(7)

P101 Connector BNC Amphenol 31-315 CXBN11(6)

Switch Boot Amp-Hexseal MMRU2(8)
N5040

Remote Detector Board. YP11495000(7)

Al Integrated Circuit Instrumentation Burr-Brown MA102 ICAAA102(2)
Amplifier

A2 Integrated Circuit Dual Op Amp LM358N      ICAOA00358(7)

A3 Integrated Circuit Mass Air Flow Microswitch MTFM18(1)
Sensor AWM2100V

A4 Integrated Circuit Dual D Flip-Flop 74HC74 ICHCA74(3)

A5 Integrated Circuit Hex Invertor 74HC04 ICHCA04(0)

A6 Integrated Circuit 5 Volt Regulator 78L05 ICXX9(5)

C1, C8 Capacitor 10 F, 35V Sprague 199D    CPTA100M3L(0)

C2 Capacitor 10 F, 20V 10% CS13B     CPTA100M3I(5)

C3 Capacitor 0.01 F, 50V 20% CW15C103M     CPCE103P3N(9)

C4, C5, C6, C7 Capacitor 0.1 F, 50V 10% CW20CI04K     CPCE104P3N(7)

C9 Capacitor 1 F, 35V 10% CS13B      CPTAl05P3L(6)

CR1, CR2 Diode Silicon 1N4148      CRS11N4148(7)

K1, K2 Reed Relay SPDT, 24 vdc RLGP29(3)

R1, R3 Resistor 1K, 1/8 W 5%     RECC102B21(5)

R2 Resistor 1.8K, 1/4 W, 5%     RECC182B22(6)

R4, R5 Resistor 24.3K, 1%, 1/4W RN55D     RECE243B12(6)
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Manufacturer Eberline
Ref. Desig. Part Description & Part Number Part Number

R6 Potentiometer 100K Bournes 3299W-1-104     PTCE104B03(5)

R7, R10, R16 Resistor 10K, 1/4 W, 5%    RECC1031322(2)

R13, R14, R15 Resistor 100K, 1/4 W, 5%    RECC104B22(0)

R8, R9, R11, Resistor 24K, 1/4W, 5%    RECC2431322(6)
R12

Q1, Q3 Transistor Silicon (NPN) 2N4124   TRSN2N4124(2)

Q2, Q4 Transistor Silicon (PNP) 2N4403   TRSP2N4403(2)
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ALPHA-61-1 Remote Head Schematic and Wiring Diagram, 11410-C96
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ALPHA-6A-1, Remote Detector Board, 11495-C03
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ALPHA-6A-1 Remote Detector Board Layout, 11479-C66
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ALPHA-6A-1 Remote Detector Interconnection Cable, 11105-C58
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APPENDIX D.  GLOSSARY

Access Code
A 4-digit ASCII code entered at the ALPHA-6A-1 keypad or over the remote which allows an
operator to access all menus and functions.

Alarm Variable
A variable (usually a user variable), that is calculated and then checked against an alarm level each
time new counter data is acquired.

Alarm Set Point
A group of variables which completely define a user alarm.  Each set point has an alarm variable
which is checked against a constant alarm level or against another variable called a reference variable .
The set point also specifies limits needed for the strip-chart display and miscellaneous parameters
which determine the conditions which trigger an alarm.

ASCII Protocol
A remote port communications specification supported by the ALPHA-6A-1 which uses messages
made up entirely of ASCII characters.

Auto-Log Interval
The interval (MIN, HR, DAY, NEVER) specified for each item of information which determines how
often the calculated value is automatically output to a printer.

Binary Protocol
A remote port communication specification supported by the ALPHA-6A-1 and designed for a
network environment.  The messages used include an address byte followed by a message length
byte, a task byte, miscellaneous bytes and 2 CRC check bytes.

Cold Start
A routine performed by the ALPHA-6A-1 when it first becomes operational (when new PROMs have
been installed) or when the LOAD DEFAULTS menu item is executed.  On a cold start the monitor
initializes all variables as required for the default configuration and clears all history files.  The
ALPHA-6A-1 will not perform a cold start if AC power is removed and then restored.

Cursor
A small line located just below the horizontal axis on the spectrum display which may be moved
using the left and right arrow keys or the CH[ ] key to view channel data and to define a region of
interest.

Default Configuration
A set of parameters which allow the ALPHA-6A-1 to measure airborne activity due to 239Pu .  The
parameters are automatically loaded on a cold start or if the LOAD DEFAULTS menu item is
executed.

Detail
A six character string that specifies if one-second, one-minute, one-hour, or one-day history file data
will be displayed on the strip-chart for each of the 6 alarm set points.  Detail(l) specifies the time
detail for the strip-chart associated with alarm set point 1, Detail(2) specifies the detail for set point 2,
etc.  Valid settings for each character in the string are S, M, H, and D for seconds, minutes, hours, and
days.
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Equation
An equation which is downloaded into the ALPHA-6A-1 and therefore used to calculate the value of
a specified user variable .

Failure
A condition which prevents the ALPHA-6A-1 from performing reliable measurements, such as a
detector failure or real-time clock failure.

History File
A set of 64 data points maintained by the ALPHA-6A-1 and updated every second, every minute,
every hour, or every day.  The ALPHA-6A-1 maintains 4 history files for each of 5 user variables, 9
regions of interest, and the sample volume, one file for each of the 4 time intervals.

Order
An ASCII string that specifies the order in which the ALPHA-6A evaluates the variables it calculates.
See Table 3-1.

P2
The name assigned to the second processor on the ALPHA-6A main board which is dedicated to
acquiring and filing counts received from the detector.  P2 is also referred to as the detector processor.

Printer Port Protocol
A set of parameters which configure port I on the ALPHA-6A so that the monitor may output data to
an optional serial printer.

Program Variable
A value computed by an equation which cannot be changed by the user.  Examples: Flow rate,
Sample volume.

Prompt
An ASCII character or ASCII string which the ALPHA-6A outputs through its remote port to signal a
remote device that it is ready to receive a command.

Reconfiguration
A process in which ALPHA-6A parameters are altered so that the monitor will measure the airborne
activity due to a particular isotope.  The ALPHA-6A is configured by default to measure 239Pu
activity and must be re-configured to measure another isotope.

Reference Variable
A variable that serves as the alarm limit to which an alarm variable is compared to determine if a user
alarm has occurred.

Region of Interest
A series of consecutive channels treated as a unit.  An important value associated with each region of
interest is the total number of counts in the region.

Remote Port Protocol
A set of parameters which configure Port 2 on the ALPHA-6A-1 so that it may communicate with a
remote device.
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Sample Volume
The volume of air which is pulled through the filter assembly over a period of time when the
ALPHA- 6A is performing measurements.  The flow rate on the other hand, is the instantaneous air
flow at a given point in time.

Spectrum
A radiological data array which results from a process by which incoming pulses to a detector are
sorted according to pulse height.  The occurrence of each pulse is recorded by incrementing 1 of 256
counters.  The result is a 256 element array which may be used to determine the airborne activity due
to a particular isotope.

Spectrum Display
A display which presents spectral data in graphical format with channel numbers along the horizontal
axis and channel counts along the vertical axis.  A cursor is provided which may be moved along the
horizontal axis to view channel data or to define a region of interest.

Strip-Chart
A Display which presents side-by-side graphs of an alarm variable  and the level to which it is
compared when checking for an alarm.

User Alarms
A set of 6 alarm set points which may be defined by the operator to alarm on the occurrence of certain
events.  User alarms are different from failures and warnings which are always checked regardless of
how the monitor is configured.

User Variable
A variable which is calculated each time the spectrum is updated and stored in history files every
second, every minute, every hour, and every day.  A user variable is defined by an equation which
may be downloaded over the remote port.  A user variable is completely defined by the operator who
specifies the equation, the name, the units, and other details associated with it.  A user variable may
be used as an alarm variable  or as a reference variable .

Warnings
Conditions which the ALPHA-6A-1 checks to assure proper monitor operation.  Warnings are the
lowest priority alarm group behind failures and user alarms.  A warning condition exists if the filter
assembly door is open, if the counters are halted or if the battery is low.
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APPENDIX E.  ERROR CODES

The ALPHA-6A-1 returns several error messages in coded form.  The codes may appear on the ALPHA-
6A-1 display or on a remote terminal.

CODE NUMBER MESSAGE

001 Instrument failure
002 Hardware failure
003 Communication failure
004 Peripheral failure
010 Checksum error
011 CRC-16 error
012 Parity error
013 Framing error
014 Overrun failure

101 Command not recognized
102 Command not supported
103 Too many parameters
104 Missing parameters
105 Parameter not recognized
106 Parameter not supported
107 Switch not recognized
108 Switch not supported
109 Access denied (security)

201 Control not available
202 Value out of range
203 Requires integer value
204 Requires real value
205 Missing record variable
206 Index out of range
207 Value not defined
208 Illegal variable units
209 Requires units
210 Illegal time format
211 Illegal date format
212 Illegal format
213 Keyword not recognized
214 File not supported
215 Math overflow/underflow
216 No data
217 Variable cannot be set
218 Variable not recognized
219 Value not recognized
220 Channel not active
221 Variable not defined
222 Region not defined
223 File buffer in use
224 Syntax error
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ALPHA-6A-1

SECTION VII.  DIAGRAMS
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ALPHA-6A-1 Main Board Layout, 11527-D04
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ALPHA-6A-1 Main PC Board Schematic, 11527-D01
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ALPHA-6A-1 Detector Board Layout, 11285-C04
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ALPHA-6A-1 Power Supply Board Layout, 11408-C04
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ALPHA-6A-1 Overall Schematic, 11410-D104
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