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Other Areas of ICP Research

One area of ICP research that has not been broadly
investigated is that of dual frequency dual ICP. Investigations are
presently underway in the area of dual ICP at the University of
Arizona and by others (Allen and Coleman 1984). However,.in all
cases, both plasma discharges are operated at the same frequency. A
fundamentally interesting plasma discharge may be obtained by
operating the two discharges at different frequencies. The resulting
discharge may be two distinct plasmas, each with the characteristics
of that particular operating frequency. On the other hand, the plasma
may operate at a beat frequency of the two RF generator frequencies,
possibly leading to unique excitation or samples handling
capabilities. Insufficient data exists presently to predict the
visibility of the resulting discharge.

Two possible experimental configurations could be immediately
implemented for a feasibility study of the dual frequency concept.
The first would be to combine a microwave (2450 MHz) sampling plasma
with a conventional 27 MHz excitation plasma. This could be
accomplished by running the sample tube of the ICP through a microwave
surfatron source before it enters the ICP torch. Because the
surfatron is a surface wave device, the microwave discharge formed
will extend the full length of the sample tube and up into the ICP
torch. Excessive heating of the sample tube can be controlled by
operating the ICP torch with a substantial auxiliary gas flow. The

auxiliary gas flow surrounds the sample gas tube and will act to cool



211
the sample tube. The microwave sampling plasma would desolvate,
vaporize, and perform the initial excitation of the samples analyte
species; the ICP would then further excite the analyte. A low sample
introduction rate may have to be used to accommodate the sample
handling characteristics of the surfatron. This separation of
atomization and excitation sources has the advantage that the
excitation source is presented with a more uniform gaseous analyte
and, therefore, is less susceptible to matrix effects. It may also be
possible to utilize a low power ICP (less than 500 W) and still have
acceptable sample handling capabilities because the ICP would only
excite the sample and would not be required to desolvate and atomize
the sample too.

The second experimental configuration would utilize a 27 MHz
sampling plasma and a 150 MHz excitation plasma. These could both be
sustained in the same quartz coolant tube. The sampling plasma would
form in the region of the torch where ICPs are presently operated,
while the excitation plasma would occur further down stream of the gas
flow. The advantage of using the 150 MHz plasma as the excitation
source is that less tangential gas flow is required to maintain the
torodial shape of the plasma and there would be less tangential flow
in the region where the excitation plasma would be. 1In this system,
the power level of the two plasmas would be fully independent and,
therefore, would allow for the maximum flexibility in choosing

atomization and excitation conditions. Atomization conditions could
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. be chosen to handle the most difficult matrices while very soft
excitation conditions could be used to increase ionic emissions.
Summary

Fundamental investigations of the inductively coupled plasma
are useful in determining the important parameters that effect the
operating characteristics of the plasma. ICPs have been pperated at
atmospheric pressure for convenience; however, no thought was given to
how this arbitrary choice of operating pressure effects the
performance of the plasma as an atomic emission source. These studies
have shown that atmospheric pressure is not the optimum torch pressure
for an argon ICP. Due to the nature of the excitation processes
within the plasma, there is no one optimum pressure for use in all
analyses. The ability to change the pressure within the ICP torch
adds one more parameter that an analyst may utilize to optimize the
plasma for a given analysis. Greater than atmospheric pressure may be
used to enhance ionic emissions and to achieve improved detection
limits for high excitation and ionization potential species. Lower
than atmospheric pressure may be used to initiate plasmas utilizing
gases such as air and oxygen as the support gas. Also low pressure
can be used to create soft excitation conditions within the plasma
that will enhance atomic emissions.

The ability to alter the torch operating pressure of an ICP
has been shown to be useful in the elucidation of the energy transfer
and excitation mechanisms within the plasma. These studies confirm

the presence of two distinct excitation mechanisms dominating in
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different regions of the discharge. Species are excited by electron
impact in the lower regions of the plasma, while Penning ionization
type processes dominate the excitation in the upper regions of the
plasma. In addition, increasing torch pressure has been shown to
shift plasma conditions towards LTE. Achieving LTE conditions within

the plasma would greatly simplify plasma modeling.
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APPENDIX A - OPERATION OF THE SYSTEM

Initialization and Startup

The power for the entire system, with the exception of the
transmitter, is routed through the double wide computer rack
containing the Nova 800 computer, disk drives, magtape drive, and
primary interface unit. The master power switch is located on the
front upper left corner of the rack (see figure A.l1 for the location
of equipment in the double wide rack). Flip this switch on, this will
activate several cooling fans located in the rack. These fans are
necessary to maintain an acceptable operating temperature for the Nova
800 computer.

The power switch for the computer is a rotary key switch
located on the lower left side of the front of the computer. The
computer power switch has three positions, OFF/ON/LOCK. The LOCK
position disables the switches on the computer front panel. When
operating, the computer should be in the ON position, not the LOCK
position. Turn on the computer; this also supplies power to the
Dasher D200 terminal which is the primary I/0 device for the computer
system, The power to all other I/0 peripherals (Data General LP2
lineprinter, Tek 4011 graphics terminal, Wangco 9 track magtape unit,
and Comrex Comscriber I plotter) should not be turned on except when
specifically needed. Two 10 megabyte (Mb) Diablo 4234 disk drives are

connected to the Nova 800 computer (see figure A.l). The Forth
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operating system, used to collect data, exists only on the upper 10 Mb
drive. The power switch for the upper disk drive is located at the
bottom right corner of the rack in which the computer and drives are
mounted. Only the upper disk drive power should be turned on and the
LOAD/RUN switch should be in the RUN position. The second disk drive
can be used when operating the computer under an RDOS operating
system. DC voltages (% 15, * 5) for the data interface are supplied
by the master power unit labeled Quail-power (see figure A.l). The
power to the master power unit is controlled by a switch on its front
panel. Turn the switch on, LEDs indicate the unit’s proper operation,

If the ICP is to be used, the matching network and optical
periscope must be initialized. The power switch for each of the Denco
SM-2A stepper motor controllers is located in the lower right corner
of the front of each unit. The stepper motor controller for the
matching network is the lower of the two units in the computer rack
(see figure A.1). The power to the unit connected to the matching
network should be turned on and the LOAD A and LOAD B buttons should
be pressed while the EXT/INT switches are in the INT (internal)
position. The switches should be left in the INT position unless the
LOONEY-TUNE (computer control for the exciter and matching network)
software package is to be used (see appendix B for use of the LOONEY-
TUNE package). The thumb wheel switches on the front panel should be
read 21200 for the left channel (A) and 46000 for the right channel
(B). The TD/SA switches should be in the SA (switch activated)

position. To initialize the optical periscope proceed as follows: 1)
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Turn on the power to the stepper motor controller (upper unit). 2)
Switch the EXT/INT switches to INT. 3) Press the LOAD A and LOAD B
buttons. 4) Switch the EXT/INT switches back to the EXT (external)
position. The thumb wheel values are not critical as long as the
stepper motors do not advance the periscope to a limit switch because
the mapping software will reinitialize the stepper motors to the
correct starting positions. If the monochromator is to be used to
collect data, the photomultiplier tube (PMT) power supply must be
turned on. The high voltage supply for the PMT is located below the
remote data collection module (labeled Quail-trometer) attached to the
front of the torch table (see figure A.2). The power to the remote
data collection module MUST be on before high voltage is applied to
the PMT or damage may occur to the electrometer circuit of the remote
data collection module. The switch for the high voltage is on the
front of the high voltage power supply and the high voltage selector
switches should be set to -600 volts. A meter on the front of the

unit indicates the actual voltage output.

Operation of the Remote Data Collection Module

The remote data collection module is located on the front of
the torch table (see figure A.2). The module (labeled Quail-trometer)
contains an electrometer and an A/D converter that can be operated
manually or under computer control. The front of the module has BNC
connectors for electrometer input, electrometer output, A/D input and
+5 volt output. The PMT is connected to the electrometer input. The

electrometer offers eight different amplification settings (0 = 2.2 E-
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8 amp/ADU, 1 = 6.7 E-9 amp/ADU, 2 = 2.3 E-9 amp/ADU, 3 = 6.9 E-10
amp/ADU, 4 = 2.3 E-10 amp/ADU, 5 = 6.9 E-11 amp/ADU, 6 = 2.3 E-11
amp/ADU, 7 = 6.9 E-12 amp/ADU) and has the ability to add bucking
current to negate PMT dark current before the signal is amplified.
The front panel controls on the module are: bucking current increase
or decrease (upper left hand corner of the module), gain increase or
decrease (next to the bucking control), reset which clears the gain
and bucking to zero (located below the bucking switch), and
computer/manual convert which is manual mode causes the A/D to
continuously convert and display the results on the front panel, in
computer mode and A/D is started by a signal from the computer. The
octal output from the A/D can be displayed on the front panel of the
module along with the gain and the value used to generate the bucking
current. The front panel has a 12-bit octal display which displays
the data/gain/bucking. The three position switch located below the
display chooses which: data, gain, bucking is displayed. It is
possible to add RC time constant to the electrometer by a rotary
switch located on the front panel. The positions range from zero
additional time constant to 1 second of time constant in the full
clockwise position. The output of the electrometer is connected to a
BNC connector located on the front panel. The electrometer output is
then externally connected to the A/D input. This allows alternate
electrometers to be connected to the A/D for computer input or chart
recorders to be connected to the built in electrometer. The

electrometer and A/D can be controlled by the Nova 800 computer.
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Computer commands take precedence over manual commands, even when the
module is in manual convert mode. Appendix B discusses the use of
software to control the electrometer gain, bucking and data
collection., The module also routes the scan control signals between
the primary interface unit and the scan control unit on the GCA
monochromator. The connection to the monochromator is made through a
5 pin octagonal socket on the front of remote data collection module.
The cooling fan on the back of the module is controlled by the switch
mounted in the box attached to the side of the module, a light
indicates the fans operation. The fan is required to prevent thermal

drift of the electronic components of the electrometer.

Operation of the Exciter Control Module

The exciter control module is attached to the side of the
Collins 204C-1 transmitter. The power to the exciter control module
is supplied by the main interface power supplies and the primary
interface unit. The front panel of the exciter control module has two
switches and a 10-bit octal display. The display indicates the octal
value that is sent to the D/A converter to generate a voltage used for
operating the transistor amplifier stage of the 27.12 MHz crystal
oscillator. The display values range from 000 as the lowest output to
.7.7.7 as the highest octal output (this is equivalent to 1777 octal).
The presence of the periods in the display indicate the most
significant bit is set. The PRESET switch on the front panel will
load a value of 2005 into the D/A, this roughly corresponds to an

output power of 1 kW for the Collins 204C-1 transmitter. The other
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switch on the front of the exciter control module will increase (up
position) or decrease (down position) the value of the exciter. This
allows manual changes to the exciter output power. The computer can
also increase or decrease the exciter power, but cannot load a preset
value. See appendix B for a discussion of the software for

controlling the exciter power.

Booting the Computer System

To boot the operating system from disk and load the data
collection routines (see appendix B for additional information about
use of the software) the main rack power should be on, the computer
power should be on, and the upper disk drive should be on and in the
RUN position. Press the switches on the computer labeled STOP, RESET,
and PROGRAM LOAD. Then type in the following commands:

FORTH <CR>

3 LOAD <CR>

32K <LF>

3 LOAD <LF>

QUAIL <LF>

UV/VIS <LF>

The Forth operating system is now loaded and running. The 32-
bit floating point package, magtape routines, and array handling
software that are necessary for the data collection software are also
loaded. See appendix B for instructions on how to perform specific

data collection functions and the software required for each.
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Warm Bootup of the Computer System and Recovery from
Catastrophic Errors

The Nova 800 computer is equipped with core memory. The core
memory will retain its contents even when the power is turned off.
Therefore, it is not necessary to boot the system from disk every time
the computer is turned on. To warm boot the system (start the system
when Forth is already resident in memory): 1) Set the computer front
panel switches to 1540,. 2) Press the switch labeled START. 3) Enter
the command "RECAL <LF>." RECAL resets the disk drive heads to track
zero and informs the Forth operating system of the disk drive head
location. The Forth operating system will now be running and whatever
software packages had been loaded into the computer before the warm
bootup will be available for use. This warm boot procedure can also
be used to restart the computer after or during a catastrophic error.
If the computer is locked in an infinite loop, has been told to do the
wrong thing (such as advance the monochromator to a preposterous
wavelength entered by mistake), or if the computer has crashed, the
Forth operating system can be restarted by pressing the STOP, RESET,
and START buttons on the front of the computer with a 1540, set on the
front panel switches, followed by entering the command "RECAL <LF>" on
the Dasher D200 terminal. The ability to stop and restart the Forth
operating system is particularly important because Forth, on the Nova
800, is not interrupt driven. Therefore, once a program has been
started, it cannot be stopped from the terminal keyboard. The one
exception to this is the case of a program which sends output to the

terminal. In that case, both <CTRIL> S and <ESC> will interrupt the
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program at the time of the next print operation to the terminal.
<CTRL> S will stop the program and hold it until another key is
pressed and then the program will continue. <ESC> will terminate the

program and return to the Forth operating system.

The power to the Collins 204C-1 transmitter is controlled by
the pushbutton switches located on the front of the transmitter or the
remote power switches located on the front of ICP torch table below
the gas flow meters (see figure A.2). The remote switches will turn
the power to the low and high voltage sections of the transmitter on,
but will only turn the high voltage off. To turn the transmitter
completely off requires using the switch located on the front of the
transmitter itself. To prepare the transmitter for use, press either
the FILAMENT ON button or the remote HIGH VOLTAGE ON button followed
by pressing the remote HIGH VOLTAGE OFF button. The transmitter
should be allowed to run with just the filament voltage on for 15
minutes. This warms the high voltage mercury vapor rectifiers and
prevents possible damage to the rectifier tubes. The power should be
on to the primary interface unit and the exciter control module
(located on the side of the transmitter). By pressing the PRESET
switch on the exciter control module, the exciter will be set to a
power level of 2005 which roughly corresponds to 1 kW output for the
Collins 204C-1. With the KEY switch on the front of the transmitter
in the ON position and the KEY switch on the front of the plasma torch

box in the OFF position, press the HIGH VOLTAGE ON button (either on
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the transmitter or on the front of the ICP torch table). After a 30
second delay, the high voltage relays within the transmitter will

activate and the transmitter will be ready for use.

Lighting the Plasma

Before attempting to light the plasma, the power to the
computer, disk drive, and interface should be on. The transmitter
should be warmed up and ready with the high voltage on, but the KEY
switch on the front of the torch box should be in the OFF position.
The matching network and optical periscope stepper motors should be on
and properly initialized. The remote power monitor should be on and
set to display forward, reflected and net RF power. The command "DPC
<LF>" should be entered on the terminal to isolate the remote power
monitor from the primary interface. Failing to do this will cause the
readings on the remote power monitor to be erroneous.

To light the plasma, proceed as follows: 1) Set exciter power
to 260;. 2) Set channel A of the stepper motor controller for the
matching network to 212005 by entering the value on the left set of
thumb wheel switches and pressing LOAD A. 3) Set channel B of the
stepper motor controller to 46000 (B) (set number and press the load
button). 4) Set the plasma sensor switch (located mext to the KEY
switch on the front of the ICP torch box, see figure A.2) in the
BYPASS (up) position. 5) Turn the power to the gas flow control
module on. The gas flow control module controls the mass flow
controllers and is located next to the pressurized sample chamber

below the torch table (see figure A.2). 6) Turn on the argon gas by
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opening the valve on the tank and turning on the switch on the gas
manifold control box labeled 244. 7) Check that argon is flowing
through the torch by observing the gas flow meters on the front of the
torch box. The coolant and sample gas flows are controlled by the
mass flow controllers of the gas flow control module. The coolant can
be adjusted by changing the locking dial indicator located on the
front of the gas control module. The sample gas flow is controlled by
the flat blade screw driver adjustment located next to the power
switch for the gas control module. The torch pressure control valves
should be all the way open so that the torch pressure reads about 750
torr. One of the torch pressure control valves is located next to the
torch pressure gage mounted below the torch table, the other is
mounted on the front of the torch table itself, directly below the
torch box (see figure A.2). 8) Turn on the cooling air and water by
the switches located on the front of the torch box (up is ON). 9)
Turn on the power to the sample introduction system using the switch
located on the front of the torch box labeled DOOR. The sample
introduction system controls are located below the pressurized sample
chamber under the torch table (see figure A.2). The CHAMBER switch
should be in the OPEN position, the SAMPLE switch should be OFF and
the VENT switch should be set to ROOM. At this point, the torch is
now ready to light. 10) Switch the tesla coil on (switch labeled

TESLA located near the top right corner of the front of the torch box
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next to the gas flow meters) and flip the KEY switch to the ON
position. The plasma should now light.

If the plasma does not light after the proceeding steps are
taken, turn the KEY and TESLA switches off, wait a moment and try
again. 1If on repeated tries the plasma will not light, channel A of
the matching network stepper motor controller should be increased to
213005. If there is still no success, channel A can be increased to
214004 . If necessary, increase the exciter power and decrease channel
B of the matching network to 440005. If all attempts to light the
plasma fail, see the section on trouble shooting. Once the plasma is
lit, switch the sensor from BYPASS to the SENSE position, this will
now shutoff the transmitter power if the plasma is accidentally

extinguished.

Tuning the Torch for Minimum Reflected Power

As soon as the plasma ignites, it will require tuning of the
matching network to achieve minimum reflected power. To tune the
matching network, the following steps should be taken: 1) Check the
power level readings on the remote power monitor, reduce the exciter
power until the forward power reads less than 55.0 2) Adjust channel
A of the matching network up or down in increments of 10; until a
minimum reflected power is achieved. It should be noted that there is
backlash in the gears equal to 1505 or more when changing from
increasing to decreasing channel A values. 3) Decrease the exciter
power level until the forward power is below 50. 4) Readjust channel

A for a minimum reflected power reading. 5) Adjust channel B up or
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down to achieve a lower reflected power reading. The reflected power
reading should be less than -4.5. 6) If the reading is not between
-4.5 and -5.1, try decreasing channel A by increments of 10g until the
reflected power reading increases and then reduce the reading by
adjusting channel B at increments of 100g.

The exciter power may need to be readjusted periodically
during this process to maintain a forward power reading of 46 to 50.
The transmitter and plasma will take about 20 minutes to stabilize,
until then the matching network will have to continue to be retuned at
less and less frequent intervals. The forward power will probably
drop with time and require the exciter power to be increased to
maintain a forward power level reading of about 48. The value of
channel A should be expected to drop from 21200, for lighting the
plasma to around 20200, for stable plasma operation at 750 torr.
Channel B will decrease to around 44000, for stable plasma operation.
The exciter power and channel A and B values can be adjusted manually
from the front panels of the exciter control module and stepper motor
controller respectively. These adjustments can alternately be done
from the computer keyboard. The LOONEY-TUNE software package contains
a manual tuning program ("MTUNE") that allows control of the exciter
and matching network by use of the terminal keyboard. See appendix B
for a description of how to use the software. The exciter power level
can also be changed without using the "MIUNE" routine by entering the
decimal amount to be increased (decreased) followed by "EXCIT-UP!

<LF>" ("EXCIT-DOWN! <LF>"). An example of this would be "10 EXCIT-UP!
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<LF>"). An example of this would be "10 EXCIT-UP! <LF>". Since the
display on the front of the exciter is in octal, a value 124 higher

would be displayed after the command listed above is executed.

Introducing an Aqueous Sample into_the Plasma

Before introducing an aqueous sample into the plasma, light
and stabilize the plasma with a minimum reflected power reading as
described above. The DOOR switch on the front of the torch box near
the gas flow meters should be on. Since the sample introduction
system requires compressed air to actuate the door on the pressure
chamber, the valve connected to the house compressed air should be
open. The switch labeled DOOR should be in the OPEN position (the
switch is located below the pressure gage mounted under the torch
table. The SAMPLE switch should be off, and the VENT switch should be
in the ROOM position,

A custom sample container is used to hold the aqueous sample.
This sample container is a 10" long piece of 4" diameter plexiglass
pipe which has plexiglass end caps and three holes along one side (see
figure A.3). This container will hold almost one liter of solution
and is designed to fit inside of the pressurized sample chamber. A
smaller sample container of similar design can be used for holding
smaller volume samples. The smaller sample container consists of a 6"
length of 4" diameter plexiglass tubing which is divided into two 3"
sample compartments. To use the aqueous sample introduction system:

1) Pour the sample into the custom sample container. 2) Place the
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custom sample container in the pressurized sample chamber. 3) Place
the sample uptake tube in the sample container below the level of the
solution. 4) Turn the sample peristaltic pump on by turning on the
SAMPLE switch. 5) Close the pressure chamber door by moving the DOOR
switch to the CLOSE position., Be sure nothing is blocking the doors
movement. If the house air pressure is less than 60 psi, the door
will not lock closed. To lock the door closed, use a wrench on the
manual door mechanism to assist the pneumatic valves. 6) Pressurize
the chamber to 32 psi by moving the VENT switch to the TORCH position.
To change a sample: 1) Move the VENT switch to the ROOM
position. 2) Once the pressure in the chamber has completely bled
off, open the door by changing the DOOR switch to the OPEN position.
3) The sample container can be removed and the solution in it changed.
It is recommended that water be introduced into the plasma while the
sample is being changed to maintain a constant aerosol flow and help
keep the plasma stable. WARNING opening the door without first
venting the chamber will cause the pressure within to vent rapidly
through the door opening and may blow solution and the sample
container out of the chamber with explosive force. CAUTION the door
and vent solenoids are electrically controlled, in the event of a
power outage, the chamber will open before it is fully vented, GET OUT

FROM IN FRONT OF IT! (see warning above)

Adjusting the Torch Operating Pressure

A series of pressure gages located on the front of the torch

table indicate the pressure within the ICP torch. The pressure within
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the torch is controlled through the use of two valves and a vacuum
pump. To operate the torch at greater than atmospheric pressure,
first light and stabilize the plaéma as described above. By partially
closing the large valve that is located between the torch and the
vacuum pump (which should be turned off) pressures of up to 960 torr
can be obtained (see figure A.2). Through careful adjustment of the
valve, a stable torch operating pressure can be maintained. To
achieve pressures greater than 960 torr, the second valve, located
next to the pressure gage (see figure A.2), should be closed down.

The second valve should never be fully closed or the pressure within
the torch will keep increasing until the torch explodes. As the
pressure within the torch increases, the matching network will require
retuning to maintain minimum reflected power readings. The value for
channel A will have to be decreased and the value for channel B will
have to be increased to achieve proper tuning. The large pressure
gage mounted below the torch table only reads to 1500 torr, therefore
at torch pressures above 1500 torr, the small pressure gage located
next to the large one should be used, as it will read to 100 psi. To
prevent damaging the large pressure gage with excessive pressure, an
isolation valve is mounted near the gage. The isolation valve (see
figure A.2) should be closed when torch pressures of greater than 1500
torr are being used.

To operate the ICP torch at less than atmospheric pressure,
the vacuum pump can be used. Before turning on the vacuum pump, the

large valve should be closed completely. Next, the vacuum pump and
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its associated cooling fan should be switched on. The vacuum pump
controls are located below the pressure gage mounted on the front of
the torch table (see figure A.2). By partially opening the large
valve, the pressure within the torch can be reduced to below
atmospheric pressure. To achieve pressures below 300 torr, the small
valve located next to the pressure gage can be closed. Reducing the
pressure within the torch will require channel A of the matching
network to be increased to larger values and channel B to be decreased

to maintain a minimum reflected power reading.

Shutting Down the System

Before the plasma is to be shut off, the following should be
done: 1) Readjust the plasma torch pressure to atmospheric pressure
(turn off the vacuum pump and open the valves completely). 2) Vent
the pressurized sample chamber to the room by flipping the VENT switch
to the ROOM position. After the chamber has fully decompressed, open
the chamber door by flipping the DOOR switch to the OPEN position. 3)
Remove the sample container and place the sample uptake hose in a
beaker of water. Be sure to aspirate enough water to thoroughly rinse
out the nebulizer and spray chamber. 4) Flip the SAMPLE switch to the
OFF position and close the valve for the house compressed air that
supplies the pneumatic door mechanism. The sample introduction system
is now shut down and the plasma is ready to be turned off. To shut
the plasma down, proceed as follows: 1) Flip the KEY switch to the
OFF position. 2) Press the HIGH VOLTAGE OFF button on the transmitter

or the remote HIGH VOLTAGE OFF button located on the front of the
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torch table. The filament voltage should remain on for at least three
minutes to allow the cooling fans in the transmitter to reduce the
temperature of the amplifier tubes. Failing to allow the cool down
period can cause permanent damage to the tubes. 3) After three
minutes, turn off the filament voltage by pressing the FILAMENT
VOLTAGE OFF button located on the front of the Collins 204C-1
transmitter. 4) Turn off the power to the remote power monitor. 5)
Allow the cooling air and water for the plasma torch to continue to
run for about five minutes to help dissipate excess heat from the
torch box, then turn off the switches labeled AIR, H,0, and DOOR, that
are located near the gas flow meters on the front of the torch box.

6) Shut off the argon gas flow by turning off the switch labeled 244
on the gas manifold, and closing the valve on the argon cylinder. 7)
Turn off the gas control module located next to the pressurized sample
introduction chamber. 8) Turn off the high voltage to the PMT,
leaving the high voltage power supply in standby mode. 9) Turn off
the power to both Denco stepper motor controllers.

The torch and transmitter are now shut down proceed with the
following to shut down the computer system: 1) Enter the command
"RECAL <LF>" from the terminal. 2) Press the switch labeled STOP on
the front of the computer. 3) Flip the disk drive from RUN to LOAD
and wait for the LOAD ready light to indicate that the disk has
stopped turning. 4) Turn off the power to the disk drive. 5) Turn
off the power to all peripherals that have been in use (plotter,

graphics terminal, magtape drive, and line printer). 6) Turn off the
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power on the main interface power supply. 7) Turn off the power to
the Nova 800 computer. 8) Turn off the main power switch located at

the top left corner of the double wide computer rack.

Use of Computer Peripherals

The power to the line printer, plotter, graphics terminal, and
magtape unit should be off whenever the peripherals are not
specifically going to be used. The magtape unit should NEVER be used
while the plasma is operating, due to the delicate nature of the
read/write head and the potential for stray RF causing an error in
data transfer or possible permanent damage to the magtape unit. To
operate the magtape unit, proceed as follows: 1) Turn on the power to
the tape drive by pressing the button labeled POWER. The button will
not light up, but a light will be visible near the read/write head.

2) Turn on the power to the tape drive interface unit located directly
below the tape drive. Be sure the thumb wheel switch on the tape
drive interface is set to "O0". 3) Place a tape reel on the upper
sprocket, and lock the reel in place by pressing on the center of the
sprocket. 4) Thread the tape as indicated by the diagram located in
the lower left hand corner of the front of the tape drive. 5) Press
the LOAD button, the drive should advance the tape to the load point
and the LOAD button and LINE button should light up. The magtape unit
is now ready for use, see appendix B for how to use the software to
transfer information to and from magtape.

To use the plotter, line printer, or graphics terminal, turn

on the power switch located on the unit and see appendix B for the
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appropriate software for controlling the device. Shutting down the
plotter, line printer, or graphics terminal is accomplished by turning
the power switch on the device off. To shut down the magtape unit:

1) Press the RESET button, this takes the tape drive off line. 2)
Press the REWIND button, if the drive stops at the tape load point,
press the REWIND button again. This will cause the tape to rewind off
the takeup spool. 3) Remove the tape from the tape drive and place it
in its protective storage unit. &) Turn off the power to the tape
drive interface located below the drive unit. 5) Turn off the power
to the tape drive by pressing the POWER button, the light by the

read/write head should go out.

Routine Maintenance

The nebulizer waste trap must be drained periodically. The
trap holds one liter of solution, slightly more than the large custom
sample container. The trap can be drained, if the torch is not
running, by loosening the ring stand mount that holds the rubber
stopper in place and removing the rubber stopper. When reassembling
the trap, be sure the stopper is well seated and securely held in
place. If the trap is to drain while the torch is in operation, it
can only be done when the torch is at greater than atmospheric
pressure. The trap can be drained by opening the stopcock that is
mounted through the rubber stopper. The pressure within the trap will
force the waste solution out of the drain hose. The trap must not be

completely drained by this method. If argon escapes through the drain
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hose, the plasma will flow backwards down the sample tube and melt the
sample tube closed.

The read/write head on the magtape unit requires periodic
cleaning, especially after using a new magtape. To clean the head,
use a cotton swab soaked in 100% ethanol, gently wipe off any visible
dirt from the head surface. Allow the alcohol to evaporate before
using the tape drive. The tape drive should be turned off during
cleaning.

The disk drive also requires periodic maintenance. The air
filter in the disk drive should be replaced once a year. To replace
the filter: 1) Extend the drive to its maintenance position. 2)
Remove the four screws that hold the cover on. 3) The filter is
located in the back right side of the drive and is held in place by a
filter cover. 4) Remove the two screws that hold the filter cover
down and remove the filter. 5) Discard the old filter and replace it
with a new one. Reassemble the disk drive. The disk drive heads also
require cleaning. To clean the disk drive heads: 1) Remove the top
disk platter. 2) Extend the drive to the maintenance position. 3)
Remove the drive cover. 4) Move the disk drive circuit card cage to
the maintenance position by removing the screw holding the cage to the
head amplifier board (see disk drive maintenance manual). Unfold the
circuit card cage completely by loosening the circuit card retaining
strap. This should allow access to the heads. 5) Use a cotton swab
soaked in 100% ethanol to remove any visible dirt. Use a dental

mirror to view all surfaces. Reassemble the disk drive in the
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opposite order, being careful to keep dusk and dirt out of the disk
platter areas.

The coolant tube of the torch will require replacement from
normal wear and tear. To replace the torch: 1) Undo the stainless
steel swaglok nut and Teflon ferrule that holds the nebulizer spray
chamber to the sample tube. 2) Loosen the three finger mount that
holds the spray chamber in place and carefully disconnect it from the
torch. Move the spray chamber out of the way. 3) Undo the top Cajon
fitting from the coolant tube. 4) Undo the bot;omJCajon fitting from
the coolant tube. 5) Loosen the clamps that hold the upper and lower
sections of the torch base. 6) Remove the torch base complete with
plasma tube and sample tube still intact by pulling it down, away from
the coolant tube. 7) Loosen the three finger clamp that holds the fan
on the air cooling chamber, and remove the fan. 8) Loosen the three
finger clamp that holds the air cooling duct which surrounds the
copper cooling fins. Remove the coolant tube and air duct together.
9) Push the cooling fins off the end of the old coolant tube. The
fins are spring loaded and can be placed on the new coolant tube by
carefully spreading them around the end of the tube and then sliding
them into position. A thin layer of high temperature silicone heat
sink compound should be placed between the fins and the tube. Excess
heat sink compound should be removed. The torch can be reassembled by
reversing the above procedure. The top end of the coolant tube should
be fit and tightened first to avoid breaking the tube. Once fully

reassembled, the plasma tube should extend 1/8" above the bottom of
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the load coil as viewed from the door side of the torch box. If the
plasma tube orientation is incorrect, loosen the lower ring clamp that
holds the lower torch base section and loosen the Cajon fitting on the
bottom of the upper torch base assembly. Move the plasma tube into
the proper orientation by sliding the lower torch base section up or
down relative to the upper assembly. Retighten the clamp and Cajon
fitting when done. If the plasma or sample tubes require replacing,
proceed as follows: 1) Disassemble the torch as described above
through step #6. 2) Disconnect the auxiliary and coolant gas hoses,
so that the torch base can be completely removed from the torch box.
3) Loosen the bottom Cajon fitting on the lower torch base section and
remove the sample tube. 4) Remove the Teflon spacer from the sample
tube by peeling off the transparent tape holding it in place and
sliding the spacer off the end. The spacer can be reused if it is not
badly burned. 5) Put the Teflon spacer on the new sample tube
approximately 1 1/2" from the sample tube tip. The spacer should fit
snugly on the tube, if it does not, wrap the tube with enough layers
of transparent tape to cause a snug fit. Add additional wraps of
transparent tape above and below the spacer to secure it in place.

The tape can be trimmed to 1/4" in width using a razor blade. The
tape should not be wrapped so as to interfere with the flow of argon
through the spacer. 6) Remove and replace the plasma tube if
necessary by loosening the lower Cajon fitting of the upper torch base
section and the upper Cajon fitting of the lower torch base section.

7) Remove the Teflon swirl spacer by unwrapping the transparent tape
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that holds it in place. Place the old swirl spacer, or a new one
manufactured as described in chapter 2, on the new plasma tube.

Secure the spacer in place by wrapping the plasma tube with
transparent tape. 8) With a new or serviceable plasma tube secured in
place, reinstall the sample tube by feeding it into the flared end of
the plasma tube and out the bottom of the lower torch base section.
Adjust the torch so that the tip of the sample is recessed by 1/8"
from the end of the plasma tube. Tighten the sample tube in place.

9) Insert the plasma tube into the coolant tube that should already be
mounted in place in the torch box. Tighten the large Cajon fitting on
the upper torch base section to firmly attach the coolant tube and
grasp the upper torch base section with the ring stand clamp. 10) By
loosening the small Cajon fitting on the upper torch base section,
adjust the position of the plasma tube relative to the load coil so
that the top‘of the plasma tube extends 1/8" above the bottom of the
load coil. 11) Clamp the lower torch base section in place, and check
that all Cajon fitting are tight. 12) Tighten the three finger clamp
that holds the air duct, also position and attach the cooling fan in
place. 13) Reattach the nebulizer spray chamber to the sample tube
and hold the chamber in place with the mounting clamp.

The spectrometer wavelength calibration can be checked by
scanning the output of a mercury pen lamp. The mercury 253.65 nm
emission can be used for calibration. To reset the wavelength
indicator on the monochromator: 1) Scan the monochromator to obtain

the maximum intensity signal for the mercury line. 2) Turn OFF the
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high voltage to the PMT. 3) Remove the cover to the monochromator.
4) Loosen the set screw on the drive gear that connects the wavelength
indicator to the sinebar mechanism. 5) Readjust the wavelength
indicator to give the proper reading (2536.5 angstroms). 6) Tighten
the set screw in place and replace the cover on the monochromator.
The wavelength calibration can now be rechecked.

The alignment of the optical periscope and the placement of
the center of the torch at the top of the load coil (0,0 map position)
should be checked when necessary. Changing the torch coolant tube can
cause a shift in the torch placement and a change in the orientation
of the torch relative to the optical periscope. The image of the
plasma in operation can be seen on the entrance slit of the
monochromator. If the image is not centered with the load coil shadow
immediately below the slit, when the periscope is in the 0,0 map
position, then the periscope alignment needs to be checked. To check
and correct the periscope alignment, proceed as follows: 1) Remove
the PMT housing and the cover to the monochromator. 2) Set the
monochromator wavelength to 632.8 nm to pass the HeNe laser emission.
3) Align a HeNe laser to pass through the exit slit of the
monochromator and strike the center of each mirror of the
monochromator. The laser beam should exit the monochromator through
the entrance slit. The laser beam should reflect off of the center of
each mirror in the optical periscope and pass through the center of
the collection lens. 4) Manually adjust the stepper motor controller

for the periscope and position the laser beam at the top edge of the



241
load coil in the center of the coolant tube. 5) Read the values of
the two channels of the stepper motor controller and store these
values in place of the present values for the 0,0 map location. It
will be necessary to use the editor to replace the values for VMAP-
ZERO and HMAP-ZERO in block 643g of the software described in appendix
B. Vertical alignment of the torch relative to the movement of the
periscope can be checked by moving the periscope vertically and
observing the movement of the laser beam spot on the coolant tube. If
the beam spot does not track up the center of the coolant tube,
reorient the torch box by adjusting the lower ringstand clamp.

The Collins 204C-1 transmitter will require periodic cleaning
and retuning to maintain maximum stability. The variable inductors in
the input (Collins part L7), driver (Collins part L10) and power
output stage (Collins part L16) require regular cleaning with spray
electronic part cleaner or if necessary 0000 gauge steel wool. The
driver inductor is particularly susceptible to oxidation and this
leads to very erratic power fluctuations in the output of the
transmitter. Once the variable inductors in the transmitter have been
cleaned, the transmitter will require retuning. To retune the
transmitter, follow the directions in the Collins 204C-1 instruction
book, with the exception that the tuning should be performed with the
transmitter in the LOCAL operation mode not in the TUNE mode. A 50

ohm dummy load should be used during all tuning operations.
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Trouble Shooting and Non-Routine Maintenance

If the plasma will not light after repeated attempts, check
the following: 1) Check that the argon is of good quality, the plasma
will not light if the argon tank is contaminated with water or
nitrogen. Try a different argon tank. 2) Check the transmitter for
proper operation using a dummy load. Correct any problems using the
Collins 204C-1 instruction manual. 3) Using a grid dip meter, check
that the matching network is resonmant at 27.12 MHz. To reset the
matching network to the proper capacitance values, open the faraday
cage enclosing the capacitors and remove the water cooled tops of the
capacitors. Connect a capacitance meter to each capacitor and using
the stepper motor controller, set the capacitor values to the
following. The left capacitor (as viewed from the front of the torch
table) should be 116 pF and the right capacitor should be 373 pF.
Manually adjust the stepper motor controller to achieve these values
and then use the new values as the initial settings for lighting the
plasma. Be sure the capacitor tops are replaced securely and the
faraday cage is closed before attempting to light the plasma.

If the transmitter is grossly out of tune, before performing
the tuning procedure discussed above course tune the transmitter as
follows: 1) Turn off the power and see that the transmitter is safe
to work on. 2) Using the grid dip meter placed next to the variable
inductor in the input stage of the transmitter, tune the input stage
of the transmitter, tune the input stage for resonance at 27.12 MHz.

3) Similarly tune the driver stage of the transmitter for resonance
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at 27.12 MHz. 4) With the grid dip meter placed next to the tank coil
of the power amplifier stage of the transmitter, tune the PA stage for
resonance at 27.12 MHz. 5) Proceed with the tuning instructions from
the Collins 204C-1 instruction manual, except operate the transmitter
in LOCAL mode instead of TUNE mode.

To perform a rough alignment of the optical components of the
optical periscope proceed as follows: 1) Remove the PMT housing from
the monochromator and shine a HeNE laser through the monochromator
from the exit slit. 2) Check that the laser beam strikes the center
of each reflective surface within the monochromator. 3) Position the
concave mirror and all the folding mirrors of the optical periscope so
that the laser beam strikes the center of each. 4) Use the mirror set
screws to adjust the folding mirrors of the optical periscope so that
the laser beam spot does not move on the surface of the mirror when
the periscope is moved both horizontally and vertically. To correct
the tilt of the mirrors in the optical periscope: 1) Place a light
source in the torch box at the position of the torch. 2) Adjust the
horizontal and vertical position of the light source so that the
collimated beam of light from the collection lens 1is centered on the
first folding mirror (counting mirrors from the collection lens end of
the periscope). 3) The collimated beam spot should be centered on the
second folding mirror. If it is not, readjust the mirror set screws
on the first mirror until the spot is centered on the second mirror.
4) Use the stepper motor controller to move the periscope horizontally

back and forth. Observe the movement of the light spot on the first
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folding mirror. If the spot does not track horizontally across the
mirror, adjust the mirror support screws to tilt the mirror. Recheck
the spot on the second mirror. Repeat steps 3 and 4 until the spot is
centered on the first two mirrors and tracks horizontally when the
periscope is moved horizontally. 5) Moving the periscope horizontally
should cause the collimated light beam to track on the surface of the
third folding mirror, parallel to the light path between the source
and the first folding mirror. If the beam tracks skewed to the
original light path, adjust the mirror set screws of the second
folding mirror. Also check that vertical motion of the periscope
causes perpendicular motion of the beam spot on the third mirror
relative to the original light path. 6) Adjust the rotation of the
third folding mirror so that the collimated beam spot tracks parallel
to the mirror when the periscope is moved horizontally. 7) Adjust the
concave mirror to focus the collimated light on the entrance slit of
the monochromator. 8) Adjust the monochromator to be aligned with the
light path from the concave mirror. 9) Follow the procedure in the
section on routine maintenance for positioning the torch in the torch
box.

The maintenance of the computer system and disk drive system
is described in the appropriate technical manuals published by Data

General Corporation.
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APPENDIX B - USE OF THE SOFTWARE

About Forth

The version of Forth used on the Nova 800 computer does not
support a formal file structure, instead the disk is accessed through
a block structure. To place object code in memory, a block on disk
containing the source code is loaded. As the block loads the source
code is compiled to object code. Any errors during the compiling will
cause the loading to stop, leaving in memory all code that up till
then had been successfully loaded and compiled.

The operating system was initially designed as a multi-user
system, therefore, the disk is broken up into one common area where
the basic Forth system resides, and individual user areas for each
users specific programs and data. The common area is the first 256,,
blocks physically on the disk (referenced as blocks numbered O -
255;45). The user areas are physically located after the common area
on disk, but the number of the first block in each user area starts as
block number 256,,, and subsequent blocks are sequentially numbered up
from there. Referencing a block number greater than the maximum
allocated for the user area that is presently in use will access a
block in a second common area called the disk scratch area located
physically on the disk after all of the user areas. A user area can
contain source code, data, or both. Data is stored in data areas

within the user area. The first block of the user area contains a
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directory of the location and size of any data areas present. DBecause
in its present application the system is being operated as a single
user system, all of the source code to run the hardware and manipulate
the data is located in one user area, 4, while the data collected by
the software in user area 4 is stored in user areas 5,6,7 or 9

depending on the nature of the data.

Use of the Forth Operating System

Described below is how to perform basic system functions:

COLD BOOT: To bootup (initialize and start) the Forth system
on the computer when Forth is not already resident in memory perform
the following. Turn on the power to the computer. Turn on the power
to the disk drive. Switch the disk drive from LOAD position to RUN
position. If the drive has been operating in RUN position and the
system needs to be rebooted, switch the disk drive to LOAD and then
back to RUN. This resets the disk drive heads to the boot position.
Set the front panel switches on the computer to 100033;. When the
disk drive ready light is 1lit, press STOP, RESET, and PROGRAM LOAD on
the computer. The cursor on the screen of the Dasher D200 terminal
will move down one line. The front panel lights on the computer will
appear to be displaying 000177 on the address bus. This indicates the
computer is waiting for input from the keyboard. The computer front
panel lights can be used to determine if the computer is actively
computing, waiting for input, or has gone off to "never-never" land.
The PROGRAM LOAD switch will load the Forth kernal from track 0 of the

top platter of the disk drive. The computer will now accept input
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from the Dasher D200 terminal, but only very specific input. All
Forth commands are capital letters, therefore, the ALPHA LOCK switch
on the terminal must be on. Enter the command "FORTH" followed by a
carriage return (CR), be sure to use the CR key and not the NEW LINE
key, NEW LINE is a line feed (LF) not a CR. Only this command is
acceptable, any other command or keystrokes will bomb the system. I£
the system is killed at this point, press STOP, RESET, and PROGRAM
LOAD and try typing the correct command in this time. Next, enter the
command "3 LOAD <CR>" (<CR> indicates press the carriage return key).
From this point on, use the NEW LINE key as the delimiter (following a
command or string of commands to be executed). If all is going well,
a screen message will appear stating that the system size is 37777;.
The system boots as a 16K word system. This system is too small for
most data collection and manipulation operations. To allocate more
memory for the system use, the command "32K," don’'t forget the LF
after it. The command "32K" increases the system size to 32K words
(64K bytes) of memory, which is the maximum memory that a Nova 800 can
address directly. The computer will respond RELOAD BLOCK 3, do it by
typing in "3 LOAD <LF>" again. The screen message will now indicate a
system size of 77777;. Forth is now loaded and running. All numeric
input/output is interpreted to be in octal. To change to decimal
input/output type "DECIMAL <LF>," to change back use "QCTAL <LF>."

EDITING: Forth is an interpreter language, therefore, only
compiled object code exists resident in memory and source code exists

only on disk. Only programs stored on disk can be edited. Programs
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may be entered and executed directly from the keyboard, but once a LF
has been entered, the code cannot be listed or changed. To edit a
program on disk or enter a new program, type the following command
"SEDIT <LF>." The screen editor will be loaded into memory and will
assume the last block that was accessed by the system is the one to be
edited. To select a block to be edited, type the block number
followed by "EDIT." There are two editors available for use, a line
editor and a screen editor. The screen editor has been customized for
use with the Dasher D200 terminal. A screen editor block also exists
for use with other terminals that lack special function keys. The
screen editor is significantly easier to use than the line editor and
is entered by typing "O <LF>." Table B.1 lists the editor features
and the special function keys used to select each. The block appears
on the screen as it will be stored on disk. Each blank space or
comment in the block occupies disk space, therefore, in code
documentation has been kept to a minimum. The editor does not put a
space in at the end of a line in the block. This means that a command
can be split between the end of one line and the beginning of the
next. This also means that if a line ends with a non-blank character
and the next line begins with a non-blank character, the computer will
assume it is all one command.

TRANSFERRING DATA BETWEEN DISK AND MAGTAPE: To transfer data
from disk to magtape, load the magtape handling software by performing

a "OCTAL 201 LOAD O UNIT DECIMAL <LF>." The magtape drive and
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arrows

Table B.1 Dasher D200 Custom Editor Commands
KEY STROKE EDITOR COMMAND INITIATED
F7 search
shift F7 search and replace
F8 move to end of line
shift F8 move to beginning of line
F9 delete to end of line
shift F9 delete to beginning of line
F10 move right one word
shift F10 move left one word
F11 increment editing block by +1
shift Fl1 decrement editing block by -1
F12 toggle INSERT/REPLACE
shift F12 insert line
F13 delete character
shift F13 delete word
Fl4 delete line and go to next line
shift Fl4 delete line
F15 change editing to new block
shift F15 erase entire block
HOME moves cursor to upper left hand corner
CMD PRINT EXIT the editor, should always be followed by
the command "DISCARD <LF>"
shift
CMD PRINT redraw the edit block
cursor

move the cursor in the direction of the arrow
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interface should be turned on and a magtape should be loaded on the
drive as described in appendix A. If the disk file is to be
transferred to a new magtape, use the command "WEOF <LF>" to write an
end of file mark on the tape. This can also be used to get rid of
data stored on a magtape so that it can be reused. Once the tape has
an end of file on it, the commands "REWIND FREAD-MAP <LF>" will create
a read map on disk and store the location of all files on the tape.
The FREAD-MAP command also positions the tape properly to record the
next data file on disk. If the disk file is to be transferred to a
tape that already has data files on it and the existing files are to
be saved, simply execute the FREAD-MAP command. The command to
transfer the data file from disk to tape is "# ADD-DISK-TO-MAGTAPE
<LF>," where # is the disk file number of the data file that is to be
transferred to tape. The user area that contains the disk file must
be open when the command is issued. The transfer command assumes that
the first block of the data file contains a valid header record and
conforms to the recommended format for header blocks as outlined in
the Nova 800 Forth user manual. The file is stored on tape as the
next sequential file number. When all the disk files have been stored
to tape, use the command "REWIND <LF>" to rewind the magtape for
removal and storage.

To transfer a data file from magtape to disk, perform the
following: 1) Load the magtape on the tape drive. 2) Enter the
command "FREAD-MAP <LF>." 3) The command # (source on tape) #
(destination file number on disk) mAGTAPE-TO-DISK <LF>. The correct

user area must be open on disk to place the tape file in the proper
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location on disk. 4) To check the tape directory for a file, use the
command "SUMMARY <LF>" to view the tape directory on the terminal or
the command "LP-ON SUMMARY INF <LF>" to obtain the output on the line
printer.

USER AREA: The system automatically loads the software
necessary to access user areas and to OPEN (change which area is being
used) existing user areas. To change the user area being accessed
type the command "# OPEN name <LF>," where # is the sequential number
of the area on disk, and name is the full name of the area. To
create, modify, or otherwise manipulate a user area, perform the
following. Cold boot the computer so that a 16K system is operating,
it must be a 16K system. Type the following commands to load the user
area software: "OCTAL 277 LOAD 201 LOAD <LF>." The present user
areas may now be listed using the commands "DIRECTORY" or "X19," X19
includes a list of the user area names which are necessary to access
each area. The areas may be renamed, enlarged, shrunk, or additional
areas may be added, but no areas may be deleted. See the Forth user
manual for complete instructions on the use of the user area software
package. When modifications to the user areas are complete, reboot
the system to remove the unneeded software from memory.

DATA AREAS: Each user area may be broken up into a section for
software and a number of sections for data. The allocation of user
area space for data is controlled by the data area software. The
software necessary to write data to or read data from a data area can
be loaded with the command "44; SYSLOAD <LF>." Programs can then use

virtual array (disk array) commands to access the data areas for
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storage and retrieval of data. By following the header block format
prescribed for use with Forth data tapes, the data areas can easily be
transferred to magtape for archival purposes. This software package
also supports segments which differ from the disk arrays in the manner
in which they are accessed and the fact that they exist in memory
while being used. Data areas are referenced through their data area
number. A data area that is to be used is attached to an array name
using the "# ATTACH name" command, where # is the sequential number of
the data area in the presently open user area, and name is the name of
the virtual array used by the program to be executed. Segments are
accessed through their disk block number of depositing the block
number in a special variable. To create, modify, or otherwise
manipulate data areas, it is necessary to perform the following: type
the commands "OCTAL 205 LOAD <LF>." This loads the data area
manipulation package. It is now possible to change the size of the
data area, rename it or add additional data areas to the directory.
The maximum number of data areas for a single user area is 126. Upon
completion of manipulating the data areas, the system should be

rebooted to remove the unnecessary software from memory.

Use of the 'Quail’ Software Package

LOADING THE PACKAGE: To load the custom software for operating
the variable pressure torch system and the associated hardware, cold
boot the system so that a 32K operating system is running and type the
command "QUAIL <LF>." This opens area 4 where all the custom software
resides and loads block 400 of user area 4, which loads the software

floating point package, the virtual array handling software, and loads
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the basic machine code definitions used to control the custom hardware
interface. When the system has successfully loaded all the necessary
software, a quail will appear on the screen of the primary terminal.
Table B.2 lists the user software packages that may be accessed and
the appropriate command for loading the desired software. Each
software package will be discussed below. The basic quail package
contains a number of useful definitions for controlling the hardware
from the computer keyboard, some of the more important ones are
described below.

NOQUAIL ("NOQUAIL <LF>") - This removes from memory all of the
user software plus the system that allocates space for segments. Only
the floating point software and virtual array software remain in
memory. This command can be used to get rid of unwanted software that
has been loaded or entered from the keyboard after the quail package
was loaded. To reload the basic hardware control routines type the
command "QUAIL" once again.

QUAIL-BASIC ("QUAIL-BASIC <LF>") - This command removes all
software loaded after the basic hardware commands were loaded, but
unlike the NOQUAIL command above, leaves the basic hardware commands
in memory. The command can be used to clean out software packages
from memory when they are no longer needed, to make room for the next
package.

EXCIT-UP! ("# EXCIT-UP! <LF>") - This command takes a number
from the stack and increases the value of the exciter control module
by that amount. Remember that the display on the exciter control

module is in octal and the number on the stack may have been entered
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Table B.2

COMMAND TO LOAD SOFTWARE

LOAD SOFIWARE BLOCK DESCRIPTION

QUAIL 256, Basic commands to control the
hardware interface.

Uv/VIS 271, Scan and mapping commands
for the variable pressure
torch system.

VUV 2704, Scan commands for the Seya-
Namioka monochromator.

ION-TO-ATOM 400, , Routines for collection of
ion-to-atom ratio data.
(superseded by MULTI)

HALF 432,, Routines for collection of
line profile halfwidth data.

PSHALF 365, Routines for calculating and
plotting the halfwidth from
data collected using the HALF
software package.

MULTI 456, General routines for multiple
wavelength spatial mapping.

MULTI-D 470, , Routines for working up data
collected using the routines
found in the MULTI package.

TEK 520,, Graphics commands to operate
the Tektronics 4011-1 graphics
terminal in place of the
plotter for graphic output.

PLOT 2974 Plotting routines for graphical
display of data.

FIT 390,;, Polynomial fit routine, 32-bit.

PFIT 375, Polynomial fit routine, 64-bit,
and polynomial plot routines.

ABEL 336, Abel inversion routines.



2D-CONTOUR

DIRECTORIES

LOONEY-TUNE

500, 4

450, 4

356, ,

255
Contour map plotting routines.

Routines for listing contents
of data areas.

Computer control routines for
the ICP matching network.
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as decimal, therefore, the increase in exciter value may not appear to
be correct.

EXCIT-DOWN! ("# EXCIT-DOWN! <LF>") - This command takes a number
from the stack and decreases the value of the exciter control module
by that amount.

QSAVE (# QSAVE <LF>") - This command takes a number from the
stack and uses it to write that data area out to magtape as the next
sequential file on tape. This command is the same as the system
command ADD-DISK-TO-MAGTAPE, and is present simply as a short hand
typing aid.

FF ("FF <LF>") - This causes the line printer to advance to top

of form.

Use of the 'UV/VIS' Software Package

The software necessary to: collect data with
the remote data collection module, control the optical periscope for
plasma mapping, and control the GCA/Mcpherson monochromator for
scanning and wavelength selection, is contained in the UV/VIS software
package. To load the software, type the command "UV/VIS <LF>." This
package will also load the basic mapping package that allows computer
control of the optical periscope. The major commands and routines
are:

SCAN-INITIALIZE ("SCAN-INITIALIZE" <LF>) - Asks for the present
wavelength setting of the monochromator and initializes the

monochromator for computer control.
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DSCAN (" #. DSCAN <LF>") - Removes a floating point number, for
a wavelength in angstroms, from the stack and scans the monochromator
to the new wavelength. The monochromator always approaches the new
wavelength from the same direction. All wavelengths must be in
increments of 0.2 angstroms.

GAIN (" # GAIN <LF>") - Removes a number, between 0 and 7, from
the stack and sends it to the remote data collection module to be used
as the electrometer gain selection.

BUCK (" # BUCK <LF>") - Removes a number, between 0 and 17774,
from the stack and sends it to the remote data collection module to be
used as the electrometer bucking setting.

AUTO-BUCKING ("AUTO-BUCKING <LF>") - Automatically increases
the bucking level of the electrometer until data value is just
slightly greater than zero.

?GAIN ("?GAIN <LF>" #) - Prints the current value that the
software is using for the electrometer gain setting.

?BUCK ("?BUCK <LF>" #) - Prints the current value that the
software is using for the electrometer bucking value.

DATA ("DATA <LF>") - Places on the stack the value read from the
A/D of the remote data collection module.

DATA-TAKE-SD-CALC ("DATA-TAKE-SD-CALC <LF>") - Performs the
number of data reads specified by the variable DATA-I, and leaves the
relative standard deviation, times 100, on the top of the stack (ie.

432 - 4.32% RSD) with the mean data value under it.
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MSCAN ("MSCAN <LF>") - This is the main wavelength scan routine.
The routine will take data and calculate RSD values at up to 2250
wavelengths with a selectable wavelength increment. The number of
data points averaged at each wavelength, starting and finishing
wavelengths and electrometer settings are user selectable. The data
file is labeled with a unique ID number and allows for dating the file
along with 8 lines of user comments about the data. The position of
the optical periscope is mot set by the routine and must be correct
before starting the routine. The primary terminal displays the
average data value, RSD value, current wavelength location and a
barplot of the magnitude of the data value as the routine runs.

FSCAN ("FSCAN <LF>") - This routine does essentially the same
thing as MSCAN except it saves the raw data and leaves calculating the
RSD values to be done after the routine is complete, to increase the
speed of the data collection. Also, no display occurs during this
routine.

FSCAN-FIX ("FSCAN-FIX <LF>") - This is the routine that
transforms a FSCAN data file into the same file structure as the MSCAN
routine produces.

MCHROM ("MCHROM <LF>") - This routine collects data values
versus time instead of data values versus wavelength, as does the
MSCAN routine. Data values are collected at 30 second intervals and
the number of data values averaged for the RSD is set at 10. The

files generated by this routine are stored in user area 6.
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MNEB ("MNEB <LF>") - This is a data versus time routine
identical to the MCHROM routine above, except that the data files are
stored in user area 7.

MAP-INITIALIZE ("MAP-INITIALIZE <LF>") - Resets the optical
periscope to the position as determined by the variables VMAP-ZERO -
(location across plasma) and HMAP-ZERO (location up plasma), and
assigns that location as the 0,0 point.

MAP ("#1 #2 MAP <LF>") - Moves the optical periscope to the
location #1 horizontal steps (across the plasma) and #2 vertical steps
(up the plasma) from the 0,0 location. Horizontal and vertical step
size is set by running the routine called MAP-ADJUSTMENTS. Default
step size is 0.2 mm horizontal and 1 mm vertical.

MAP-ADJUSTMENTS ("MAP-ADJUSTMENTS <LF>") - Changes the
horizontal and vertical steps to user specified values. Also, changes
the portion of the plasma that is mappéd when the spatial mapping
routines are used.

MMAP ("MMAP <LF>") - Spatial mapping routine *%* superseded by
ML of the MULTI package **%, The routine collects data from one
emission line and one background wavelength. Map steps and the
portion of the plasma mapped are user selectable.

BGC-MAP ("BGC-MAP <LF>") - Routine to subtract the background
value from the data wvalue for the data collected by MMAP ***%

superseded by MW- of the MULTI package *%%.
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Use of the 'VUV'’ Software Package

To load the VUV package, type "VUV <LF>". The VUV package is
functionally identical to the UV/VIS package except that it routes the
monochromator scan commands to the Seya-Namioka wvacuum ultraviolet
spectrometer and does not load the optical periscope commands.
Therefore, only scan data may be collected. MCHROM and MNEB will also

function with the VUV package.

Use of the 'ION-TO-ATOM'’ Software Package

To load the ion-to-atom ratio package, type "ION-TO-ATOM <LF>".
The ION-TO-ATOM package contains routines to collect and calculate
ion-to-atom ratios for spatial maps of the plasma. These routines are
somewhat limited in scope and ability to have been superseded by the
routines in the MULTI package. The ION-TO-ATOM routines require less
disk data space than the MULTI routines. These routines are not
recommended for use except in cases where disk space is a limiting
factor and the added flexibility of the MULTI routines is not
necessary. The major routines are:

I/A ("I/A <LF>") - Main routine for collecting ion-to-atom data
**%*% superseded by ML of the MULTI software package *%%., This routine
takes data on one ion line, one atom line and one background emission.
The ion-to-atom ratio can then be calculated with the RATIO routine.

RATIO ("RATIO <LF>") - This routine calculates the ion-to-atom
ratio from the data sets collected by the I/A routine. The results

can be saved as is or they can be weighted using the ion emission
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data. This routine has been superseded by the MW/ routine of the
MULTI software package.

Use of the 'HALF' Software Package

This package contains the routines necessary to collect emission
line profile data for measuring line halfwidths. To load the HALF
software package, type "HALF <LF>". The only major routine in the
HALF package is called MWIDTH and is executed by typing MWIDTH <LF>".
The routine allows all the mapping flexibility of the ML routine found
in the MULTI package, except this routine takes a wavelength scan of
up to 12 angstroms, at each map position. The 12 angstroms are
centered around the maximum emission for the emission line being
studied (typically the hydrogen beta emission at 4861.33 angstroms).
The center wavelength is stored in a constant called HBETA. Scanning
+/- 6 angstroms around the peak emission wavelength gives a total of
61 data points at each map position that are then used by other
routines to calculate the emission line halfwidth. The routines to
work up the data collected by MWIDTH are found in the software package

called PSHALF.

Use of the 'PSHALF' Software Package

The PSHALF package contains the routines to calculate and plot
the emission line halfwidths collected using the MWIDTH routine. The
package is loaded by typing "PSHALF <LF>". The major routines in the
package are HWC, to calculate the halfwidth from the raw data, and HWP

to plot the line profile at any or all map positions. Type "HWC <LF>"



262
executes the halfwidth calculation routine. The halfwidths for the
entire spatial map can be calculated or specific map step positions
may be entered and the halfwidth for only that location is calculated.
If the halfwidths for the entire map are calculated, the results are
stored on disk with values times 100 (ie. 256 is a halfwidth of 2.56
angstroms). Individual halfwidths that are calculated are displayed
on the primary terminal. The command "HWP" <LF>" will execute the
halfwidth plot routine. The wavelength scan taken at any map position
may be plotted by specifying the map step positions. The step
positions are not the plasma coordinates. For a spatial map of the
plasma covering the region from -5 to 5 mm across the 8 to 28 mm up
the plasma, step position 0,0 is at -5,8 mm on the plasma. The
wavelength scans for the entire spatial map can also be plotted over

one another, to see the change in the apparent halfwidth.

Use of the 'MULTI'’ Software Package

The MULTI software package is a general purpose, highly
flexible, spatial mapping package. The routines in MULTI will allow
spatial mapping of up to 61 different wavelengths, and are loaded by
typing "MULTI <LF>". The main mapping routine is called ML. The ML
routine is executed by typing "ML <LF>". The user then is asked to
specify the number of reads for calculating the mean and RSD values,
the electrometer settings, the spatial mapping step size and the
region of the plasma to be mapped. The ML routine can be used to
collect data on any number or combination of emission lines and

background wavelengths. Once the data set is complete, the individual
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spatial maps can be separated and manipulated using the routines in

the MULTI-D software package.

Use of the 'MULTI-D' Software Package
The MULTI-D package is loaded by typing "MULTI-D <LF>". This

package contains a number of routines for the manipulation of spatial
mapping data. The raw spatial mapping data is collected and is stored
in one large data file by the ML routine located in the MULTI software
package. The major routines in MULTI-D are:

MW<=> ("MW<=> <LF>") - This routine will separate all of the
individual spatial maps for each wavelength specified in the ML
routine. Each map will be transferred to a separate data file on
disk. This is a necessary step before attempting to manipulate a
particular spatial map.

MW< ("MW<> <LF>") - This routine allows the user to transfer a
single spatial map from the large data file generated by ML to a
separate small data file that can be accessed by the other routines.
The MW<=> routine simply executes MW<> repeatedly until all of the
maps have been transferred.

MW- ("MW- <LF>") - This routine subtracts one data file from a
second data file. This can be used to background correct an emission
spatial map. The routine performs a point by point subtraction of the
two data files and stores the result in a third file. The RSD values
are properly calculated for each mathematical manipulation of the

data.
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MW-C ("MW-C <LF>") - This routine subtracts a single integer
value from each data point in the spatial map data file. The routine
can be used to subtract a PMT dark current value from the data.

MW/ ("MW/ <LF>") - This routine divides one spatial map by a
second spatial map to obtain a ratio of the two. This is done on a
point by point basis. The results of the division are stored in a
third spatial map data file with the results times 100 (ie. 56 equals
a result of 0.56). The RSD values are properly calculated for each
mathematical manipulation of the data. This routine can be used to
calculate ion-to-atom ratios.

MW/* ("MW/* <LF>") - This routine generates a weighted ratio
map, where the ratio of each point in two spatial maps is multiplied
by that point in a third spatial map. The routine weights the ratio
result to the data value used in the numerator in determining the
ratio.

MW+/2 ("MW+/2 <LF>") - This routine takes two data files and
calculates a point by point average. The average is then stored in a
third data file.

MW/SN ("MW/SN <LF>") - This routine calculates a signal to noise
ratio for each point in the spatial map and stores the result in a
second data file.

Use of the 'TEK'’ Software Package

This software replaces the drivers for the plotter with drivers
for the Tektronix 4014-1 graphics terminal. When loaded, by typing

"TEK <LF>", the command %\ will route all future graphics output to
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the Tektronix terminal. To return to standard plotter output, type
$&. It is important that if software is removed from memory by
referencing a remember or a restored command, that %& by executed to

redirect the graphic output to the plotter drivers still in memory.

Use of the 'PIOT'’ Software Package

The PLOT software package is loaded by the command "PLOT <LF>".
The package contains general purpose plotting routines along with
routines to display the map and scan data taken by the routines
described above. In addition to graphic output, the software package
contains routines to dump data to a line printer in numeric form. The
major routines in PLOT are:

PSCAN ("PSCAN <LF>") - This routine takes data that has been
collected by the MSCAN routine and either plots it on the Comscriber
plotter or graphically displays it on the Tektronix terminal (see
TEK) .

PCHROM ("PCHROM <LF>") - This routine takes the data that has
been collected by the MCHROM routine and either plots it on the
Comscriber plotter or graphically displays it on the Tektronix
terminal (see TEK).

PNEB ("PNEB <LF>") - This routine takes the data that was
collected by the MNEB routine and either plots it on the Comscriber
plotter or graphically displays it on the Tektronix terminal.

RDUMP-SCAN ("RDUMP-SCAN <LF>") - This routine takes the raw
numeric data that has been collected by the MSCAN routine and outputs

it to the line printer.
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RDUMP-MAP ("RDUMP-MAP <LF>") - This routine takes the raw
numeric data that has been collected by the MMAP routine or a
processed individual map from the ML routine and outputs it to the
line printer.

RDUMP-MAP-ALP ("RDUMP-MAP-ALP <LF>") - This routine takes a map
data file, as collected by the MMAP routine or a processed individual
map from the ML routine and outputs the data as a line printer map.
The data value intensities are represented by different letters of the
alphabet, with Z being the most intense (largest value) and a blank
space being the least intense (smallest value).

RDUMP-ML ("RDUMP-ML <LF>") - This routine outputs to the line
printer the raw numeric data in a data file collected by the ML
routine. The data for each wavelength will be grouped separately.

NO-RDUMP-MAP ("#1 #2 ... #n NQ-RDUMP-MAP <LF>") - In this case,
#1, #2 etc. are data file numbers and #n is the total number of data
file numbers present. This routine outputs in numeric form to the
line printer #n data files. The data file numbers are placed on the
stack, with the total number of files to be output on the top of the

stack, before the routine is executed.

PFREE-STYLE ("PFREE-STYLE <LF>") - This is a general purpose
plotting routine that draws a line between each data point (dot-to-
dot). The data, axes, and plot labels are specified by the user. For

plots that do not draw dot-to-dot, see the PFIT software.
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PDISS ("PDISS <LF>") - This routine causes all subsequent plots
to be output with dissertation margins. This can be used to generate
dissertation ready figures. This routine effects the output of the
routines in the PFIT software package also.

PSTD ("PSTD <LF>") - This routine causes all subsequent plots to
be full size. This is the opposite of PDISS.

PLOGO-Y/N - This variable determines if the cute quail logo is
placed on all plots. A ‘0’ value in this variable means no logo is
plotted, a 'l’ indicates plot the logo.

RSD-Y/N? - This variable determines if the RSD value is printed
on the line below the data value while data is being output by the
RDUMP-MAP or NQ-RDUMP-MAP routines. If the value of the variable is
'0’ then no RSD values are printed. If the variable is '1l’, then the
RSD values are printed, the values printed are 100 times the RSD (ie.
456 = 4.56% RSD).

PVS - This variable determines the pen speed of the Comscriber
plotter while running PSCAN. All other plotting routines allow the
user to select the pen speed at the time of program execution.

FS-KEY - This variable is used by the free style plotting
routine (PFREE-STYLE) and the polynomial plotting routines to
determine if a key, listing the raw data values, is to be placed on
the plot. If the value of the FS-KEY variable is '0’, the no key is
plotted. 1If the variable is equal to 'l’, then the plot is made

smaller and a key is placed on the right side of the plot.
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Use of the 'FIT' Software Package
The package is loaded by typing "FIT <LF>". This is a

polynomial fit software package. This package uses 32-bit software
floating point math for solving the polynomial by a ’‘maximal gaussian
elimination’ scheme. Due to memory and practical considerations, a
5th order polynomial is the largest that can be used for fitting the
data. The routine for performing the polynomial fit on a set of data
entered from the keyboard is called LF-MAIN, and is executed by the
command "LF-MAIN <LF>". The resulting coefficients are displayed on

the primary terminal.

Use of the 'PFIT' Software Package

The package is loaded by the command "PFIT <LF>". This software
package includes a 64-bit software floating point math polynomial fit
routine and a series of polynomial plotting routines that fit a
polynomial line to the data being plotted. The polynomial fit uses a
maximal gaussian elimination scheme, as above, with 5th order being
the largest power polynomial available. For the plotting routines,
the polynomial coefficients appear in the plot key along with the
original data values, if a key is specified to be plotted (see FS-KEY
above). The major routines in this package are:

LF-MAIN (LF-MAIN <LF>") - This routine is the 64-bit equivalent
of the routine described above.

POLY-PLOT ("POLY-PLOT <LF>") - This routine plots data entered
from the keyboard, identifying each data point by a letter of the

alphabet. A line is then fit to the data using the polynomial fit
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routine with the order of the polynomial determined when the routine
is executed. The data values, corresponding letters of the alphabet,
and the polynomial coefficients are displayed in the plot key if one
is selected.

POLY-PLOT-MK ("POLY-PLOT-MK <LF>") - This routine puts multiple
plots on a single set of axes. Each plot is identified by a letter of
the alphabet, starting with A. The identifying letters are placed at
the data value positions and a polynomial line is fit to the data.

The order of the polynomial used for each set of data is selected when
the data is entered and may vary with each data set. No key is
plotted, as all data values for a given plot are identified by the
same letter.

POLY-PLOT-RSD ("POLY-PLOT-RSD <LF>") - This routine plots data
entered from the keyboard including error bars. The RSD values are
also entered from the keyboard. The error bars are plotted at the
position of the data value and a polynomial line is fit to the data
set, The order of the polynomial used for the fit is determined at
the time of execution of the routine.

Use_of the 'ABEL'’ Software Package

This package is loaded by typing "ABEL <LF>", and contains the
routines necessary to perform an Abel inversion of the spatial mapping
data. The main routine is called AB and is executed by typing "AB
<LF>". Options exist in the routine to abel invert half maps (non-
symmetric spatial maps), full maps, and emission line profile data

sets.
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Use of the '2D-CONTOUR'’_ Software Package

This software package performs contour plotting of spatial
mapping data. The package is loaded by the command "2D-CONTOUR <LF>".
The major routines in this package are:

CTOUR ("CTOUR <LF>") - This routine plots a contour map of the
selected data set. Contour values are user selectable. 1In addition
to the contour plot, this routine includes maximum and minimum values,
location of the maximum value and other pertinent information on the
plot.

CTOUR-SM ("CTOUR-SM <LF>") - This routine is identical to CTOUR
except that it does not output the additional information on the plot
that CTOUR does.

MU ("530 LOAD MU <LF>") - This routine can only be executed
after loading block 530,,. This is a routine to allow plotting up to
5 contour maps on a single page with dissertation margins. Increasing
the mapped area to greater than 10 mm by 20 mm may cause the maps to

overlap or exceed the dissertation margins.

Use of the 'DIRECTORIES’ Software Package

This software package contains routines to list catalogs of the
different data areas within the user areas. The package is located by
the command "DIRECTORIES <LF>". The major routines in this package
are:

DIR ("DIR <LF>") - This routine opens the user area designated
by the operator and lists, to the terminal or line printer, a brief

description of the file (id code and data collection date).
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CATALOG ("CATALOG <LF>") - This routine opens the user area
designated by the operator and lists a full description of each file,
including file type (scan, map, Abel inverted, etc.), electrometer
settings, and map size or scan range. The output can be directed to
either the terminal or the line printer.

FILE-KILL ("FILE-KILL <LF>") - This routine erases the header
block to the specified data file, the number of which is on the top of
the stack. The correct user area must be open at the time the routine
is executed (see the Forth user manual for a description of the OPEN

command) .

Use of the 'LOONEY-TUNE'’ Software Package

The LOONEY-TUNE software package is loaded by the command
"LOONEY-TUNE <LF>". This package contains the routines necessary to
control the matching network from the terminal keyboard, or to allow
the computer to tune the matching network. The computer controlled
tuning routines present in this package have not been thoroughly
debugged and could cause damage to the transmitter if executed with
proper supervision. Therefore, only the manual tuning routine, MTUNE,
is recommended for use. The major routines of this package are:

TUNE (not recommended for use) - This routine should allow the
computer to tune both capacitors and adjust the output power of the
transmitter to maintain a constant stable plasma with minimal
reflected power.

MTUNE ("MTUNE <LF>") - This routine allows for manual control of

the matching network from the terminal cursor control keypad. Keys Cl
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and C2 move the value of the left capacitor of the matching network up
and down, while keys C3 and C4 move the right capacitor up and down.
The exciter power is controlled by the up and down cursor movement
keys. The current values of the exciter and the capacitors is
displayed on the screen. To exit the routine, press the <ESC> key.

ARGON-SET ("ARGON-SET <LF>") - This routine resets the
capacitors to values appropriate for lighting the plasma at

atmospheric pressure.
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APPENDIX C - SOFIWARE LISTING

Modifications to the Forth Operating System

The forth operating system used in these studies was designed
to work on a Nova 800 computer. The system was modified to make it
compatible with the hardware peripherals available. The main load
block for the operating system (block number 3) was changed to include
loading a customized block. The customizing block (block number 35
(s)) changes the character string sent by the computer to the terminal
in response to a backspace or delete command. The delete key issues
the control codes appropriate for a Dasher D200 terminal, the primary
terminal used with the Nova 800 computer in this system. Also,
because of the Dasher D200 keyboard design, the delimiting character
is changed from a carriage return (CR) to a line feed (LF) after
loading block number 3. 1If the old system load block is desired, the
command "36 LOAD" should be used instead of "3 LOAD" upon first
booting the system. Block 36 (4, contains the original operating
system load block. This block can be used to load the system when, in
the course of customizing a new system, one inadvertently creates anl
unbootable system in block number 3. Block number 157 4, contains
additional custom system commands (see source code listing). The size
of the disk scratch area (DSA) has been changed from 11440 4, to
20570 (g,. This decreases the size of the scratch area from 5 Mb to
1.25 Mb and sets the first block of the scratch area as block number

8568 (,0,. The DSA variable is located in block number 30  4,. The
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location of some of the source code loaded by the SYSLOADs was moved
to better utilize disk space. Table C.1 lists the SYSLOADs, what each
is, and where the corresponding code is located. A software double
precision floating point package was written to replace the hardware
double precision floating point package that could not be used due to
the lack of a hardware floating point board. The software floating
point package is located in blocks 351 4, through 366 (4,. This code
is bulky, slow and it has not been rigorously tested to eliminate
bugs. However, in certain applications, the added precision of using
64-bit words is required. The code can be loaded by a "21 (4,
SYSLOAD" command. The polynomial fit plotting routine is the only
software that uses the double precision floating point package by
default. Because of the mechanical motion involved with the use of a
plotter, the slowness of the software package is not a major
disadvantage. Provisions exist for using the double precision
floating point with the Abel inversion software (see appendix B), but
the slight increase in precision gained does not justify the reduction
in computational speed, which can literally add hours to a typical
Abel inversion calculation. Single precision floating point software

is available for the non-plotting related polynomial fit routines.
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Table C.1 SYSLOADS

SYSLOAD STARTING ENDING SOFTWARE
NUMBER BLOCK BLOCK PACKAGE
0 31 34 DOUBLE PRECISION DEFINITIONS
1 - -
2 50 57 MAGTAPE ROUTINES
3 - .-
4 66 70 SWAPPER
5 273 275 TEK 611 DRIVERS
6 60 61 F.P. TRIG FUNCTIONS
7 100 104 VECTOR ROUTINES
10 106 111 CHARACTER PLOTTING
11 253 265 FLOATING POINT SOFTWARE 32-BIT
12 63 64 INTERRUPT SOFIWARE
13 -- --
14 144 150 TEK 4012 DRIVERS
15 132 143 GRAPHICS
16 122 123 VIRTUAL ARRAY ROUTINES
17 266 270 32-BIT INTEGER DIVIDE
20 -- --
21 341 367 DOUBLE PRECISION F.P. 64-BIT
22 -- --
23 151 151 CLOCK
24 154 156 PLOTTER
25 160 165 DESCRIPTORS
26 124 126 In, exp, RANDOM NUMBER GENERATOR
27 127 130 MATRIX INVERSION TECHNIQUE
30 271 272 FORTH DATA TAPE ROUTINES
31 201 202 TAPE/DISK ARCHIVE
32 131 131 TAPE COPY ROUTINE
33 204 204 PAPER TAPE TO CORE TRANSFER
34 -- --
35 167 167 INFOTON DRIVERS
36 62 62 SELF LOADING MAGTAPE
37 105 105 TELESCOPE, TIMER
40 305 317 SOURCE CODE AUDIT ROUTINE
41 37 46 HARDWARE FLOATING POINT
42 320 335 FFT
43 205 212 USER AREA MANIPULATION
44 213 225 DATA AREA, VIRTUAL MEMORY
45 -- --
46 336 337 VIRTUAL DESCRIPTORS
47 340 340 STACK OPERATORS
50 241 247 HARDWARE DOUBLE PRECISION F.P.
51 226 231 DATA TAPE COPY ROUTINE
52 232 237 PLOTTER SPOOLER
53 276 276 GRAPHICS DUMMY DEFINITIONS

(** all SYSILOAD and block numbers are OCTAL *%)
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SOFTIWARE LISTING
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LOCK NUMEBLR 74 112

¢ INFOTON AND ALM-3A SCRELN CUITOR CONTROL BLOCK )

FREV 1+ @ @ BASE @ OCTAL EDITOR LOAD 1 RLOAD 2 RLOAL
FOSTTION INFLINE HORFOS

CUF $LN @ 1- 0 MAX INFLINE ;

CDOUN $LN @ L+ INFLINE ;

CLEFT CCUR @ 1- O MAX HORFOS ;

CRIGHT CCUR @ 1+ HORFOS ;

HOME IHOME ;

EEOL CCUR @ $LLN @ 101 CCUR @ - IMF O = IF LROF ELSE
10 DU SPACES CCUR +! THEN POSITION ;

11 CODE 1-% O 2) 1) LSZ, 401 , FOF JMFP,

12 CODE 141 O 23 Y IGZ, 401 , FOF JMF,

13 ¢ C! OF ! FUIC ; : C@ 1IFB ! GETCE ;

g ¢ X F Voo

15 3 RLOAD 4 RLOAD & RLOALDN 6 RLOAD S6 RLOAD

CANCTD Uit

16 BASL ! pUF CR . Y CbaTe EDIT ;S
ELOCK NUMEER o1 121
POID JUMLIST QLIST 77, o A@ool 3, 4 oA@y ,
- 1, ' AQA, 22, / AQR , 23, ‘ A0S ,
T4, 0 oAQu o, W, AW, 30, 0 AGX , &0, ¢ ML,
Goa , 7 ADF , ¢ LEROR ,

AR HOME * ~Q* MATCH KEY 77 AND QLIST HOME * * MATCH
DLAULT DU 40 = 17 17/« 55 WC ( replace)

K ELSE .1 ¢ imsert) THEN ELSE ERROR THEN ;

G 44 JUrLLST COMMANDR 6?7 , 7 A5 , 144 , * "G , 147 , ¢ *L,

re en

© 23, A5 , 7,7 AG, 1, AN, S5, AE, 170 , * AE ,

10 A, AT LA, AL, D, AR, RL, CAY , dnL o, ¢ SBE
1117, A0 , 3, " AC, 22, AR, 15, ’ JKET , 150 , ’ AX
4, A, G, A 0L, AT, 30, 7 AKX, 145, 7 AL,
13 177, 7 LEL , 26 , AV, 13 , 7 AK , 2L, 7 AR, 166 , ‘ AU
418, 4 AN, Duo, C A, 16S , ¢ AY , 143, ¢ AuY , 144, ¢ Ay
15 163, ¢ AN, 146 , ¢ AR , 152 , ¢ AKD , ¢ DEFAULT ,

Pe & G A LXIT? Zuwu! BIGIN KCY 177 AND COMMANG EX:T? € wND ; ;5
ILOCN NUMEER 120 170

L0 EDTT BLOCK FOR DASHER 200 KEYROARD TS 9/86 )

¥ ¢ USE THIS BLUCK OR BLOCK $121 )

3o ACE AGL 20 0 D0 AN LOOF AGE ;

4 25 JUMFLIST AALIST 175 , 7 AG , 154 , ‘ AL, 156 , ’ AY ,

S 176 , AN, 173, C AC , 1ST , ¢ AR, 174, 1 AV,

6 155 , ¢ AT , 152 , * AA , 172 , ¢ AF , 151 , ‘ AQDEL , 171 ,
7 0AQY , 150 , ‘ AQS , L7270, ¢ AQD , 147 , ¢ AGA , L&7 , ¢ AGF
8 140 , 7 ACF , 160 , * AU, 166 , ' AH , 21 , 7 AKD , 1 , * A0
9 * ERROR ,
10 : AA KEY AALIST ;
11 : DEFAULT DUF 40 » IF I/R @ IF .C ¢ replace)

12 ELSE .1 ( insert) THEN ELSE ERRUR THEN j

13 12 JUMFLIST COMMAND 31 , 7 A5 , 30, ‘ AD , 15 , ‘ .RET ,
14 27 , ¢ AZ , 32, 4 AX , 10, * AQE , 36 , 1 A,

15 12 , ¢ .RET , 177 , ‘ DEL , 11 , * Al ,  ‘ DEFAULT ,

16 @ U AU EXIT? ZERO! BEGIN KUY 177 AND COMMAND EX)YT? @ LND ; ;S
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BLOCK NUMEER 225 341

f

< DOUEBLE FREC DG SFTUWR F.F. $0 )

REMERBER TEST

3 7’7 FNORM.FF NIF \ BASE € O0CTAL 11 SYSLOAD 47 SYSLOALD

4

% 1 RLOAD' 2 RLOAD 3 RLOAD' 4 RLOADIN S RLOAD 6 RLOAD 7 RLOAD

6 10 RLOAD L2 RLOALD L3 RLOAD ¢ 14 RLOAD )

7 21 RLOAD 22 RLOAD 23 RLOALD 11 RLOALD

(4] BASE t N\

[

i CR " SOFTWARE DOUEBLE FRECISION FLOATING FOINT LOADED * CR

11 BELL
12

I4 M)
13 55
KLOCN NUMEER 226 342

i ¢ DOUBLE FREC. UNFCK & REFCK $¥1 )
20 CumNsTANT WFF

% : AQCONSTANT CONSTANT , , , ;COLDE 4 O LDA, O 2 SUBR, X 3) 0 LDA,
4 X4 0 BTA, 2 %) 0 LDa, 2 3 0 Sta, 1 Sy 0 Luh, 1 5) 0 B4,
S 0 3> 0 LA, FUT JMF,

6 T AVARIARLL ENTEBEN o, o, o, )

Z 0.0 DCUNSTANT DZERD

g 0 0 0 ¢ 4CUNSTANT 4ZERD

o

i

L3

ix

1@ H

16

BLOCh NUMERER 227 343

1 7 DDURLE FREC. FLOATING FOINT $2 )
2 OLODe UN.loi'ln 6 %) O Lba, 10 S) L LDha, 6 %3 L S1&, L0 5y O &4,
3 7 S) O Lba, 11 S) 1 LDA, 7 S) 1 STA, 11 S> 0 STA, MEXT JMF,
4 CODiz Freuy 0 2) 0 Lbw, 0 ¢ MOW, %2 O O SUE, +C *2

9 3 1 LDA, 1 2 ALD, FUT JMF,

6 COLE FrAfs o ) 0 LDk, O 0 MuY, %2 0 0 mOV, /72 0 5) 0 ST7A,

7 NEXT JMF,

g : UNPCK.FF LSWAF -2ROT UNFCK UN.REFCK ;

? ¢ REPCK.FF UNJREFCKN RUIFCK DSWAF DDROF 3

10 SURROUTINE E«<=H 13 8) 0 LA, 0 O MOV, %2 13 S) 0 STA, 12 S) O
11 LA, © ¢ MUV, %2 +C 12 $) ¢ $TA, LL S C LDA, O O MOV, %2 +C
12 11 S 0 §TA, 10 S) O LA, O O MOV, #*2 +C 10 S) O STA, RETURN
13 SUBROUT M iZ=x# 10 &) 0 LA, O O MOv, /72 10 S) O 874, 11 S ©
i4 tDA, O O MOV, /2 +C 11 S) O STA, 12 S) O LDA, O O MOV, /2 +C
1% 12 %) O STaA, 13 ) 0 LDA, 0 O MOV, /2 +tC 13 S 0 STa, RETUFS
16 35



HLOCK NUMEER 228 344

1 ¢ DOUBLE PREC. FNORM.FF $3 )
2 3 ,C0DE FNORM.FF L77400 , 360 , 177700 , 3 3 SUi, 10 S) 1 LDn,
3 11 MOV, SZR IF, 11 5) 1 LDA, 1 1 MOV, SZR 1IF, 12 S) 1 LDA,
2 11 nmov, SZik IF, 13 Sy 1 LDA, 1 1 MOV, SZR 3 3 INLC, ELSE,

S 3 3 INC, THEN, ELSE, 3 3 INC, THEN, ELSE, 3 3 INC, THEN,
6 3 3 Muv, S5ZR IF, / FNOKM.I'F 2 + O L4, 3 S) O STA,

7 ELSE, HERE 10 S) O LLL!IA, ‘ FNORM.FF 3 LDA, 3 O ANDL, % SNR IF,

8 3 9) IvzZ, 401 , E=xH JSR, E=xH JSR, U=ixH JSK, E=xH JSR, SUWAF
Q JMF, ELSE, HERE ‘ FNORM.FF 1 + 3 LDA, 3 O ANDI, * SZR IF,

10 3 8) DYs, 400 , E<=H JSi, E4=H JS&, E£<=H JSik, E<=H JUR, SWAF
11 JMF, THLN, THEN, THEN, NEXT JMF,

2 SUBROUTING A=:xD 4 ) O LLA, O O MUV, /2 4 5) 0 SvAa, 9 S 0 LA,
13 0 0 MOV, /2 +€ 5 S) O STA, 6 S) O LA, O O MOV, /2 +C

14 &6 9) 0 8Ta, 7 8) O Lba, O ¢ MOV, /72 +C 7 3> 0 STA, RETURN 35
L% '

L&
LOCK, NUMEER 229 345

i ¢ DOUBLE PReEC. FLOATING FT. FPLUS ROUTINES 4
2 SDERMOUTING Ax<s 0 Y)Y O Lhe, 1 9) 1 LI, 0 S 1 S'a, 1 L O &7F
3 2 8) 0 LDa, 3 5> 1 LULA, 2 8) 1 574, 3 S) 0 STA,

@ 4 9 0 Lbes, 10 Sy L LUG, 4 9) L urh, L0 %) 0 STaA,

% 9 S) 0 LDA, 11 S 1 LDA, % 8) 1 STA, 11 S) 0 5TaA,

4 6 %) 0 LA, L2 %) 4 LuA, & H)Y L SiA, L2 93 O STA,

7 7 5) 0 LDA, 13 5) 1 LDéa, ? S§) 1 STA, 13 S) 0 STA, RETURN

5 SUBRUUTING A=-=L 7 %7 0 LA, O ¢ COM, O 1 MOV, 7 91 O STA,

% & S) O LDA, O O COM, 6 S) O 5TA, S 5) O LDA, O O CON,

iU S Ly O YA, 4 5 0 LOA, O O CuM, 4 ) O Sia, & L) O LDA,

Li 1 1 INC, BZKR 1F, 7 S>> 1 STA, S &) 1 LDhA, O O INC, SZR IF,
126 85 0 LWTA, 4 53 O LDA, L 1 ENC, UNR O O INC, % %) 1 §T7A,

iZ 4 5) 0 5TA, LLSE, 6 8) 0 §TA, THEN, ELSE, 7 S) 1 STA, THEN,

24 RETURN ]

L

R
BLOCK NUMBER 230 346

1 ¢ DOURLE HRECISION ROUTINES $5 )
2 C0m TLUS.ONG 8 L) O LA, 2 5) 3 LuA, O 3 S, SHROIF,

3 3 3 mov, SFL IF, 3 $) 3 STA, Ax<E JSR, 2 §) 3 LA, 3 3 NEG,

4 THEN, S5 3 MUV, %2 3 3 MOV, %2 2 §) 3 Sia, HOKE A=3HD JSH,

“ 2 8) 1Sz, JHMF, THEN, O S) 3 LDA, 3 3 MUV, /2 SNC IrF, A=-=0I JSR,
& THEN, NEXT JMF,

7 SUBROUTINE E=-=H 13 S) 0 LDA, O O COM, O 1 MOV, 13 S) O STa,

8 12 4) 0 LbA, O 0 COM, L2 YY) 0 STA, 3L 52 O LA, O O COM,

v 11 S) 0 &TA, 10 ) O LDA, O O COM, 10 S) O STA, 12 S) O LIA,

1 1 1 INC, GZid IF, 13 35) L BTA, LL L 1 Lha, O 0 inNC, SZR IF,

11 12 8) 0 TA, 10 S) 0 LA, 1 1 INC, SNR O O INC, 11 S) 1 STa,
1210 4) O S7aA, LLLE, 12 S)Y 0 STA, THEN, E£LSI, 13 Sy 1 STA, T Him,
12 RETURN ;8

1¢

19

280
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BLOCK NUMEER 231 347
I ¢ DOUBLE PREC. FFLUS $6
% SUBROUTING A=+=£ 12 $) O LDA, 13 8) 1 LA, 7 $) 3 Lba, 3 1 ALD,
3 SZC 0 0 INC, 13 S) 1 STA, 11 S) 1 LDA, 6 5> 3 LDA, 3 0 ADD,

4 SZC ) L INC, L2 §) 0 8TA, L0 $) 0 LbA, 5 S) 3 LbA, 3 1 ALD,
5 SZC 0 U INC, 11 S) 1 STA, 4 S) 1 LDA, 1 O ADD, 10 S) O STA,
& RETURN COUE FFPLUS.2.TUWO0 L $7 3 LDA, 3 3 MOV, /2 SNC
=7

IF, E=-=H JSk, THEN, A=+=E JSR, 3 3 SUE, 0 0 MQV, SMI

8 IF, &=-=i J8it, 3 3 SUK, 3 3 INC, THEN, L ) 3 §TA, NEXT Jml,
9 : FPLUS.FF FFLUS.ONE FFLUS.2.TWO ;

L0 1 FE+ UNFCR.FF FRLUS.FF FNORM.FF REFCK.FF j

i1 s FF- FMINUS FF+ ;

12 1 FF. {7 DDROP 3 ( TEME FIX O

13 SUBROUTINE A<=I 7 S) O LDA, O O MOV, %2 7 S) 0 STA, 6 5) 0 LILA,
140 O MON, %2 FC 6 S 0 uTA, S 6 0 LDA, ¢ O MOV, %I 4G

iS5 55)0 STh, 4 ) 0 Lilh, 0 0 MOV, %2 +C 4 S) O STA, RETURN ;S

Lo

KLOCK NUMBER 232 350
i ¢ DOUBLE #RLC. FDIV.FF 7 )
T2 L0000 FIEVGEE 104, €, C CDINGF  CDAVGF L+ NMOVE, 0 © E.i,
% M0 STA, N 1+ 0 STA, N 2 + 0 STA, N 3 + 0 S7A, A<=l JSK, A«=D
4 U8, A=l Ui, AT=L JBik, L0 G U Lbéa, O O MOV, RHEFE

5 N3+ 1 LDA, 1 L MOV, %2 4C N 3 + 1 SIA, N 2 4+ 1 LDA, 1 1 MOV,
& %2+ o 2 F 0 STA, N1 4 1 LDA, 1 1 MOV, %2 +C N 1 + 1 Gid,

N 1 LDA, L 2 MOV, %2 +C N 1 STA, ‘Y FLDIV.FF 1+ IL5Z, IF,

HON 3 1 0 LA, L3 9 O Sk, N2+ 0 LI, 12 9) O Sihk, N 1+ ¢ oLe,
11 8) O 4Ta, N O LIM, 10 S) O STA, 0 5) O LA, 1 S) AD,

L2 4Y 0 Sié, 3 %92 0 Lba, 2 Bd L DA, ¢ O AL, 3 %) 0 ST4, NEX
ia AMP, THEN, 13 &) 1 LDA, 1 1 MOV, *2 4C 13 S) 1 STA,

P20 12 G L kDA, LoL KOV, %2 40 L2 SY L STA, L1 9 L LI, 101 MLy,
13 %2 +C L1 S5 i STA, 10 S) O LA, O O MOV, %2 +C 12 8) 0 STA,
5oL IV, w2 03w s, 4o DV, 22 40 4 B L oLhwy, 20 L) 0 Libf,
L3 L0 SUR, +C 1+ SZC ;S

il

»i.OCH NUMEER 233 35

;. DOUELE FREC. FF DEFINITIONS FOIV.FF CONT. 48 )
ZOIF, % 3 ImG, UCLSC, L O SUL, IC # S48 1, 5 S 1 LDA,

3 11 S) 0 LDA, 1 O SUE, +C # S2C IF, 3 3 INC, ELSE,

410 SUB, +C # SEZR LU, 6 G L LDbA, 13 €)Y ¢ Luk, 1 O SUE, +0 ¥

Y, SzZC IF, 3 3 INC, ELSE, 1 O SUEK, +C # SZR I, 7 S) 1 LIA,

6 13 8) 0 LDA, I O SUB, +C 4 SZC 1, 3 3 INC, THEN, THEN,

7 _ THEN, THEN, THEN, THEN, THEN, 3 3 MOY, SNR IF, SWAF DWF

S OJMF, SWAR THEN, 7 S)Y L LDA, 13 $) 0 LDA, 3 % SUR, 1 O SUE,

(&]

SNC 1IF, 3 3 INC, THEN, 13 S)> 0 STA, 6 S) 1 LLA, 12 S) O LDA,

10 3 3 MOV, SNk IF, 3 3 SUk, 1 0 SUi, SNC I¥, 3 3 INL, THUN, EL3E,
11 3 3 SUE, 1 O ADC, SNC IF, 3 3 INC, THEN, THEN, 12 S) 0 STA,

12 S 5) L LOA, L1 S) 0 LDA, 3 3 MUV, SMi Iv, 3 3 LUk, 1 O SUE,

13 SNC IF, 3 3 iNC, THEN, ELSE, 3 3 SUE, 1 O ADC, SNC IF, 3 3 INC,
14 THLN, THeN, 11 8) 0 STa, 4 8 1 LDA, 10 5) 0 Lua, 3 3 MOV, S20F
15 1 0 SUE, SKF 1 O ADC, 10 S) O SThA, JMF,

se 1y UMPCNGEF FOIV.EF FNORMWFF REFCN.CF 3 6



282

KLOCKR NUMEER 234 332
! MOKE +?
DECIMAL
: FFX.TEMP 1.0 F:FF ASWAF FF/ FF/ 3  ( TEMF FIX )

: FF¥ 40U™ OFFEG IF 4SWAF ADUP OFFEQ IF ASWAF Fi%.TEMF ELSE

4DROP ADROF 4ZERDO THEN ELSE ADROF 4ADROF 4ZERO THEN ;
oCcTAL

%
I3 D3I o ultas

1
il 38
L
1a
L%
L
LOCK NUMBER 235 353
L% DuPF. F.i. COMFARISONS #10

ToioLC0DE OFFLL-A L3, 3 3 SUn, 10 5) 0 LDA, O © MOV, SZK
3 3 3 INC, 11 $) O LDA, O O MOV, SZR 3 3 INC, 12 S) O LA,

4 © 0 MOV, SZ4& 3 3 INC, L3 §) 0 LbA, O O MUV, S2ZR 3 3 INC,

“ 3 3 MOV, SNK IF, 3 3 SUE, 3 3 INC, 1 S) O LA, O O MOV, SNR
&3 3 NGOG, THUN, ¢ OFFEQ-A O LDA, O 2 AbLL, 0 S 3 STA,

7 NEXT onF,

OFFEQ 4ZEROD UNFCK.FF OFFEG-A ;

: Frel F¥— OFFER O = 3

10 = FFGE FF- OFFEQ O + 3 : FFG FF- OFFEQ 0O+ 3

11 = FFLk #FF= OFFCR 0 =+ 3 : Fi'll Fi'= OFv¥iQ 1 = ;

L334

1é

]

i6
BLOCK NUMELR 236 354

L7 DOUBLE FRLCISION FFP INT-+DF. FF. $11

1,000l I LiWGFF 36, O ¢ SUk, ~11 5 0 STA, * DFLT.FF O LDA,

3 -7 8) 0 5TA, O 8) O LDA, 1 S) 1 LA, O O MOV, SMI IF,
4 -11 ) 9, 1 L NEG, SNR 0 O NEG, SKF 0 O COUM, O S) O SThA,
% 1 S)1 STA, THEN, O O SUE, -1 S§) 0 STA, -2 S) O STA,
6 6 0 LD, O 2 GUk, 4 0 LLA, O 2 SUE, NEXT JMF,

7 ¢ DFFLOAT IFLT.FF FNORM.FF REFCK.FF ;

8 : FFLOATL DUUGBLE LFFLOAT

Q

1T 39

11

12

13

1%



BLOCK NUMEER 240 360
L
3
A
\; ; S
&
(;‘l
10
1
iz
)
Lo
16
BLOCK NUMEBER 241 361
i
=]
6 35
"';
“
il
e
i
L
HLOCK NUMBER 242 362
1 ¢ DOUBRLE FPREC1ISION FLOATING POINT - CONVERSIONS E 3 )
2 1 ,C0be JUXy 774906, Q Y) 0 LLa, ‘ JUXS 1 LD,
3 1 O AND, & FUSH JMP,
4 1 ,CObLL JIFFX 47000 , 0 4) O LA, O O MOV, SMI O O SUKk,
5 10365 LUk, © JOFFX 1 LA, 4065 LOEK, 10165 DOER, PFPUSH JMF,
6 ¢ FFIXL LSWAF OURUF FIX1 ;
7 : F:FF O O DISWAF ;
g C = FFLOATL FLOATL F2FF 3 ) ‘
@ ¢ FF:F DOVER DFDS 0= IF O O 1 4 FICK 177400 AND FF+ THEN
10 LOWA DDROF 3
11 ¢ : OFFLOAT UFLOAT F:FF 3 )
L2 = LFFIX FFzlP DFIX 3
13 CODE 4ROT 4 S) 1 LA, 3 S) O LA, 4 S) O STA, 2 S) O LDA,
14 3 8) 0 §Ta, L 8) O LDA, 2 89) O STA, O0 S) O LDA, 1 8) O STA,
15 O 35) 1 $TA, NEXT JMF,
16 ;S

283
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LLOCK NUMBER 243 363

1
2
3
4
S
4
7
1}
?
10
11
j e
13
14

( DOUBLE #RECISION FLOATING FOINT - STACK OFERATORS)

COLE 4LKOF 4 O LDA, O 2 ADL, NEXT JMF,

COD: 40U 4 O LDA, O 2 SUE, 4 2) 0 LDA, O 2) 0 S$Ta, § 2) O LDA,
12)06STA, 6 2) 0 LA, 2 2) 0 STA, 7 S) O LDA, 3 S) O STA,
NEXT JMF,

CODE 4SWAF 4 S) O LLA, 0 S) 1 LDA, 0 S) O STA, 4 S) 1 STA,

5 %) 0 LA, L S) 1 LoA, L §) 0 STA, S 8) 1 STA,
6 S)0 LA, 2 &)1 LDA, 2 S) 0 5TA, & S) 1 STA,
7 80 LDA, 3 8) 1 LDA, 3 §) 0 STA, 7 S) 1 STA, NEXT JHF,

CODE 40VEKR 4 S) O LDA, -4 §) 0 STA, 5 S) O LDA, -3 S) O STA,

6 )0 LDA, -2 §) O STA, 7 §) 0 LDA, -1 £) 0 S1A, 4 0 LLA,
0 2 SUE, NEXT JMF,

CODE 4FICK 3 0 LM, O 2 SUE, 3 S) 3 LDA, 3 3 ALD, %2

3 3)0 LA, 3 ) 0 STA, 2 3> 0 LA, 2 S) ¢ STA, 1 3

~ I

15 1 ) 0 T4, O 3) O LDA, FUT JMP,
16 ;S
BLOCK NUMEBER 244 364

i

Nt aun

¢ DOUBLE FRECISION FLOATING FOINT - STORE & FETCH OFERATORS)
COME FF@ O ) 3 LDA, & 0 LDA, O 2 SUly, 3 3) 0 Lua, 3 S) O ST4,
23)0 LA, 2 )0 STA, 1 3) O LA, 1 S) 6 STA, 0 3) O LDA,
FUT JMF,
COLE FF! O S) 3 LDA, 1 S§) O LA, 0 3) O STA, 2 S) O LIA,
L 370 $TA, 3 67 0 LbA, 2 3) 0 STn, 4 ) 0 LA, 3 3) ¢ STA,
5 0 LA, O 2 AL, NEXT JMF,
CODmI V@@L RI* 3 LDA, -2 33 0 LDA, ¢ $) 3 LOA, ¢ O ADD, *2 SZF
o 3 ALD, 3 O LDA, O 2 SUER, 3 3) O LDA, 3 S) 0 STA, 2 3) 0 LDA,
2 8) ¢ STA, L 3) 0 LDa, L S) O STa, 0 3) 0 LDA, FUT JM@,
CODE FFI1 RF 3 LDA, -2 3) O LLA, O ) 3 LDA, O O ALD, %2 SIZR

1z G S AL, L S) O LBA, O 3) O STA, @ S O LDA, 1 3) O STA,
13 35) 0 LA, 2 3) 0 5TA, 4 S) 0 LA, 3 3> O STA, S O LDA,
i4 0 2 AL, NOXT JMF,
19 39

14 36
LLOCK NUMEER 2495 365

1 CODn $--DEFOSIT O S) 0 LDA, DLEFPOGIT J8kR, MM 3 LDA,

& S 3) sz, 5 3) LSZ, FOR JMF,

3 2 ACONVLRT F 4 + 7 1+ @ [ 400 % OR OVER ! DUF 1+ 21 WORDS
4 F 4 + 2% 41 + DUF GOF | § -ROLL BEGIN O 4 O DO

] BASE €@ 1/MOD ~-ROT DRO® S5 -ROLL LOOFP 60 + $-DEi*OSIT 4DUF
& OR OR OR O= END 4LROF

7 DUF 0" @ - F (@ MAX SWAP DVER - 1+ SWAF ;

8 0 40640 DINTEGER .FOWkRS 0 O , , 0. O 41144 , , , , O. 10000

42047 , , , , 0. S7020 43537 , , , , O 67700 103362 47043
v r ¢ » 1314120 152025 161326 55516 , , , , 174756 164477
47403 73030 , , , , L747%56 164477 47403 73030 , , ,
FLOATING
: FF%10%% DUI* / S%10%% ! AES 127 ANDI / .FF ! 7 0 IO

SFF L AND IF .FOWERS FFRT S%10%% 0< IF FF/ ELSE

FFt THEN THEN .FF 2/ DUF ‘ .FF ! IF 1 ELSE 7 THEN +LOOF ;

ws
n
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ELOCK NUMEBER 246 366

1l : .F10 FARS 4DUFP OR OR OR IF DUF 256 / 250 AND 64 - FLOAT1L

2 1.20412 F¥ FIXLI DUF 0« IF 1- THEN MINUS NXF !

3 3 0 L0 ADUP NXP @ FF*10%% 0.0 1.0 40VER FFLE IF 3 ELSE NXF
4 INCREMENT 1 THEN 5 -ROLL 0.0 10.0 FFGLE IF -1 NXP +! 1 ELSE
b 3 THEN AND +LO00F 4DROP NXP @ MINUS ELSE NXF ! DDROF THEN ;
6 z FFro F D@ -2ROT 0 @ AERS 13 MIN DUF DI ! 48 OVER F D! 1+ W @

7 ARS MAX 30 MIN W ! DUF 0« SFLAG !

8 D @ FrXL0%k FAES 0.0 0.5 FF+ FFIX1

@ 255 ANIt ACONVERT DUP W @ SWAIF — SFLAG @ - I @ 1 MIN - 0O MAX

10 DUF Ir¥ O p0 %  * LOOP ELSE DROF THLN SFLAG 2 XF ® - THEN LI @
11 - DUF XF + 1 » IF DUF XF @ TYFE XP @ + THEN D @ IF ®* ,* D @
12 TYFIZ ILSE DROF THEN F I 5

13 : EE. DSWAF 4 ROLL 4 FICK FAERS 4DUF P10 MINUS FF¥10%% S ROLL

14 O IF FMINUS THEN FF. " E® 48 2 F D1 NXP 2 MINUS DUP ABS Swuhy
15 O IF * -* ELSE * +° THEN . 32 O F D! ; DUNT ;S

16 ;5

BLOCK NUMBEK 247 367

R SR T K PO B S

LLOCK NUMELR 2448 370

1 /s 77FNUTemt
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RBLOCN NUMEBER 256 400

1 ( QUAILTRONICS LOAD BLOCK $0 )
2 0CrAaL ‘7 FMUL NIF N\ 11 SYSLOAL N\ OCTaL

3 022 TJDISK NIF N\ 44 SYSLOADX \ OCTAL

4 REMEMBER NOQUAIL OCTAL

5 777 SEGMENT \1F \ 16 SYSLOAI' N\ OCTAL

6 FLOATING OCTAL

7 1 RLOAD 2 RLOAD 3 RLOADN 4 RLOAD O RLOALY & RLOAL 7 RLOAD
8 10 RLOAD 11 RLOAL 12 RLOAD 13 RLOAD 14 RLOAD

10  DECIMAL

11 550 LOAD' ( LOAD! THE QUAIL-LOALS)

12 924 RLOAL ¢ SHOW THZ QUAIL )

13 CR CR CR " QUAILTRONICS FACKAGE LOADER " DLCIMAL FLOATING
14 RISTORE QUAIL~-BALIC s

15

1é

HLOCK NUMBER 257 401

1 ( QUAILTRONICS DEVICE HANDLERS -0DUT! , -wWwAIT? $1 )
2 CODIL WELECT-DUT! O S) O LDA, 41 DUA, 2 2 INC, NEXT Jmf,
X CODE QLCAP-0OUT! O S) O LDA, 42 DA, 2 2 INC, NEXT JMF,
4 COIN WRCAP-OUTY 0 ) O LbA, 43 oA, 2 2 ING, NEXT JMF,
Y, CODE QVERT-OUT! O ) O LIA, 45 IDA, 2 2 INC, NEXT JMF,
6 CODL QHUKZ=-OUT! 0 $) ¢ LLA, 44 DUA, 2 2 INC, NEXT JMF,
? CONE QIFORT-OUT! O S) O LDA, 46 LA, 2 2 INC, NEXT JMF,
G CODL QUEXCIT-OUT! O §) 0 DA, 47 DOA, 2 2 INC, NEAT oMF,
¢ CODE QFMON-OUT! O S) O LDA, 60 DDA, 2 2 INC, NEXT JMF,
10 COG G2U0RTF- OUT! 0 §) ¢ LDA, 61 DDA, 2 2 INC, NEXT JoF,

1l CODE QLLECT-WAIT? HERL 41 SZRB, JMFP, NEXT JMF,
12 COME QLCAr-WALT?  HERE 42 $/iu, JMP, NEXT JNFP,
13 CODE QRCAF-WALT? HERE 43 SZk, JMF, NEXT JMF,
14 COWis WVURT -WATT?  HERE 435 GZR, Jtir, NOCXT JMF,
195 CODE QHORZ-WALT? HERE 44 SZE, JMF, NEXT JWF,

16 ¢ QUUY-0UTE QEDRZ-0OUTE ;= QUUV-UWALT? QUHDZ-WAIT? 53 ;5
ELOCK NUMBER 258 402

1 ( QUAILTRONICS ROUTINES -WAIT? , -INE , -READY? 2 )
2 COI RIrORT-WAIT? HUIRE 46 820, JMi*, NEXT JnF,

3 CODE QFHMON-WAIT? HERE 60 SZk, JMF, NEXT JMF,

4 COIEZ QRFPORT-WALT? HERE &L SZB, JMP, NEXT JMF,

% CODE QELECT-INE 41 DIA, FUSH JMF,

& CODE QLMORT-IN® 44 IIA, FUSH JMFP,

7 CODE QPMON-INE 60 DIA, FUSH JNMP,

8 CODL Q2FPUORT-INE 64 DIA, FUSH JMF,

? CODE QELECT-READNY? O O SUR, 41 SNE, O O INC, PUSH JMF,

10 CORE QLCAF-READRY? O O SUKR, 42 SN&, 0 0 INC, FULIH JMF,

11 CODE QRCAP-READY? O O SUR, 43 SNHE, O O INC, FUSH JMF,

12 CODi QVLRT-READY? O 0O SUL, 45 SNE, 0 O INC, PUCH JMF,

13 CODE QHORZ-READY? O O SUR, 44 SNE, 0 O INC, FUSH JNMFP,

14 COmC QIFUORT-READY? O O GUR, 46 SNK, O O INCZ, PUSH JMF,

15 COIt. QFMON-READY? © O SUE, &0 SNHE, 0 O INC, PUSH JMF,

16 COLL Q2PORT-READY? O O SUER, 61 SNE, 0 O INC, FUGH JMi, )



287

EBLOCK NUMHKER 259 403

1 ¢ CUSTOM DASHER TERMINAL ROUTINES 43
I 1 QUUY-READY? QHORZ-READY? ;
3 CODE QRKEY-IN@ 110 DIA, FUSH JMF,
4 CODE ORKCY-WAIT? WAIT JS®, 10 SZE, 776 , NEXT JMF,
% CODE QTERM-WAIT? WAIT JUSR, 11 SZE, 776 , NEXT JMF,
6 COIN QKEY-READY? O O SUB, 10 SNE, O 0 INC, FUSH JMF,
7 CODE QRTERM-OUT! WAIT JSk, 11 SZE, 776 , O S) O LDA, 111 DOA,
8 POF JMF,
9 CODE GCLK-IN@ 14 DIA, FUSH JMF,

10 CODE QULK-OUT! WAIT JSK, 14 SZE, 776 , 0 $) O Lbwh, 114 DOA,
11 FOP JMF,

12 CODE QCLK-WALT? WAIT JSR, 14 SZE, 776 , NEXT JMF,

13 COOE QULKN-READY? O O SUE, 14 SNE, 0 O INC, FULH JmF,

14 : GSAVE ADD-DISK-TO-MAGTAFE ; : FF 14 LF-0UT ;

1% 2 WRLY-IN® WUKEY-IN@ 200 -~ 3

14 35

sLOCK NUMELK 260 404

¢ CUSTOM TERMINAL COMMANDS $4
OHLML. L0 QTURM-0UT!
QCLEAR 1INF 14 QTERM-OUT!

13 —

PRI
w

»
!
-
4

4 @ QuCROLL-0ON 22 QTERM-DUT!
T3 GSCROLL-0FF 23 QTERM-OQUT! ;
G QUMDROSCORE-ON 24 QTERM-0OUT!
7 3 QUNDLRSCORE-OFF 25 QTERM-0UT! ;
§ = QOIM 34 GTLRA-OUT!
¢ : QBRIGHT 325 QTERM-0UT! ;
Lo o WiASH-GOT 16 QTERM-0UT!
bl = QFLASH-UNSET 17 QTLRM-0UT! ;
v or WOLASH 3 GTiIrM-0UuT!
13 : QANOFLASH 4 QTERM-0UT! ;
14 ¢ Git0 220 GVIRM-0UN Qrers-0UT QTERM-0UT !
19 : QSHOW 1 4+ SWAF LFP-ON L0 CR I DUF SHOW CR LOOF INF ;
L6 ;4
LLOCKN NUMBLR 261 405
I ¢ QUAILTRONICS ROUTINES RF FOWEZR CONTROL $9
22 EXCYV-UPt O DO 3 QUEXCIT-UUT! LOOF ;
% 3 EXCIT-DOWN! O DO 1 QEXCIT-OUT! LOOF ;
4 3 ERiCUTIRINE B OFF LINE ' % 3
Do FWD O QFMON-OUT! QFMON-WAIT? QFMON-INE LUF O« 1FF ERR-OFFLINE
& THEN L1777 anND 3
=3

- RFL 1 GFMON-OUT! QFMON-WALIT? QFMON~IN@ DUF 0+ 1F ERR-OFFLINE
THEN 1777 AND 3

% : DFC 2 QPMON-OUT! QFMON-WAIT? QFMON-IN@ DUF 0+ IF ERR-OFFLINE
10 THEN 1777 AND ; LECIMAL

QWATTS-FUWL FLOATL 14.384608 F+ 16.34665 F/ DDUF F¥ FIX1 ;
QUATTS~REFL FLUATL 14.38608 F+ 14.34645 F/ DDUF %k FIX1 ;
FWD-START QFMON-WALT? O QFMON-OUT! ;

RIL=START GFMON-WAIT? 1 QFMON-OUT! ;
CTAL ;S

-
b
[s IR Y TN T

iy
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LLOCK NUMEER 262 406

i ¢ COMSCRIEBER 1 PLOTTER OUTFUT ROUTINES $6 )
2 COC PL-DUT WAIT JSk, 6L SZRB, 776 , 0 2) O LDA, 161 DOA,

3 FOF JMP,

4 : PLTYFE SWAP IP ! 177 ANDI' O [0 GETC 177 AND 195

g OVER »+ QVER 12 » AND 1y EMIT-FLAG @ OVER = IF DRUF 40 THEN

b6 EMIT~FLAG ZERO! THEN FL-0OUT LOOF 3

7 5 PL~ON IN¥ ¢ FLTYPE ATYFPE 1) INFFLG INCREMENT

8 3 &HO PL-ON * HO;" INF ; : &RE FL-ON * REj;" INF ;

? = &D PL-ON * FPD;" INF ; : &FU FL-ON " PU;"* INF ;

10 2 &FL FL-ON * FL® " ;" INF ; : &VUS FL-ON " VS® . * ;* INF ;
11 = &CS FL-ON * CS*" . ¥ ;* INF ; : &KRO IL-ON " RO®™ . " ;" INF ;
12 ¢+ &MA SWAF FL-ON ®* MA" . * ," . * ;" INF ;

13 @ &oiv SWAP FL-ON " MR" *," . " ;" INF ;

14 : &DA SWAF FL-ON * DA® ", . " 3 INF ;

S ot &N SWAP PL-ON * LR o, . " 3" INF

Lo+ &FT SWAP FL-ON * FT*® 4" . " 3" INF ; HE)

ELOCK NUMBER Lhd 407

1 ( COMSCRIBER 1 OUTFUT ROUTINES $¥7 )
2o &N DUGUWAR SWAr -0 Y LN o, o, SWakR o, st st

3 INF ;

4 3 &LN+ 1- FL-ON * LN" -ROT SWAF DDUF . * ,* . " ,* ROT O IO

S DSWA SWA DDUr oo, .ttt L, s L, Lo L, st
Yo %AX FL-ON * AX" =ROT SWAl . " ,* . s o " ;' INF ;

G ¢ &AY "L-ON ¢ AY* -ROT GWaf o * ,* o * ,* o * ;° INF ;

o &MN PL-0ON * MK;" Q2PORT-0OUT! * ; ;" INF ;

12 0 INTEGIR ZTEXT-gUS S0 DR+
1l &TEXT DUF IF DUP 2 / SWAF 1+ 2 / FL-ON * TX3" O DO ZTEXT-EUFF
12 @0 DUt 400 /7 Q2FORT-WAIT? Q20RT-0UT! SWAF purr I - [F SWae 377
13 AND Q2IFORT-WAIT? QZFORT-0UT! THEN LOOF * ; ;“ INF THEN DROF ;
14 ¢ &> 'L-ON * TX3*" 3
i3 & " 55" INF ;

8 & &L &I &l g HES)
HLOCK NUMEBER 2464 410

1 ¢ GRAFHIC ALIALES Z $8 )
2 0 INTELIER ZTIXT-BUFL S0 LF +!

> 0 INTEGER ZTEXT-BUF1A SO LF +!

4 O INTCGER ZTLEXT-7 10 DF +!

% 1 INTEGER GR/TE?

6 200 INTEGER XYL 1 INTLGUR FS-KEY

7 ALIAS ZHD ALIAS ZFD AL1AS ZFPL ALIAS ZCS ALIAS ZMA

3 ALLIAS ZMR  ALIAS ZI'A  ALYIAS ZDR  ALIAS ZFT ALIAS ZRE

¢ ALIAS ZFU ALIAS ZVUS ALIAS ZROD ALIAS ZLN ALIAS ZLN+

10 ALLAS ZAX  ALIAYS ZAY ALIAS ZMK  ALIAS ZTEXT ALIAS Z°
11 ALIAS %’ AL1AS ZEF

12
13 @ ZTITLE ZTCXT~EBUF ASKWORDS ZTEXT ;

14 ¢ AMARKN ZTUXT-BUF ASKWORDS DROF ZTEXT-RBUF @ 400 / 7%ZMh 3

LS ¢ ZTEXT+ 50 O IO DUF 1 + @ ZTEXT-EBUF I + ! LOOF DROF ZTEXT ;

6 395



KLOCN NUMBER 265 411

1 ( COMSCRIBER SET ROUTINE $? )
2 3 %A &HD C ZHL Y &PD 2 ZPDOt 4 &FL O WL Ot &S 7 ZCS
3¢ &MR “ ZMR ! &Dld Y ZDA ' 4 &DR / ZDR V¢ &PT ¢ ZPT )

4 2 &Y ZPUOY 2 _VE C ZVS 1 c &R0 4 ZRO ! 4 &LN 7 ZLN

5 ¢ &AX 7 ZaX ! Y LAY ¢ ZAY ! Y &MK ¢ ZMK ! ¢ &TEXT 4 ZTEXT !

& 7 &MA 4 ZMA 1 4 KRE Y ZRE VY &LNY 4 ZLN+E 1 2 &Y 2 X

7 7 &" 2 X%V 7 &EP Y ZEF ! 1 GR/TE? !} 310 XYL ! 12 W ! ;

G

Q@

10 Z& ( DEFAULT COMSCRIBER SET )

L1i

12 ;8

)

i

i

1
KLOCK NUMEEIWR 244 412

L ¢ QUATLTRON1ICS FLOTTING OUTHUT & UTILITIES $10 )
I DECIMAL -4 INTEGER LOGU-SZT O, -3 , L , -3 , 2 , %, 1, 2,
01,2 ,41,2,1,2,1,1,1,1,2,1,1,

4 0 4, 0, L ,2,1L,0,0,-1,-1,0,-1,-1,0,

% =1, 1,0 ,4i, -2 ,2 -+, 3, -1, -1, -6,

6 -6, 0, S INTEGUR LOGO-FACTOR

7 : LOGO LOGO-SIIT 1- 24 0 DU 1+ DUF @ LOGO-FACTOR @ % SWAF 1+ DUF
g € LOLO-FACTOR @ % SWAF -rRUT Zir ILOLF DROF ;

® o2 ZNUM F @ 1 F ! SWAF Z o Z7 F | ;

LO ¢ ZENUM DBASC 2 DECIMAL -ROT ZY F.o %7 BAGE 1 3
11 3 ZENUM BAGE @ DECIMAL ~ROT % E. %’ BASE ' ;

12 DUTAL. ¢ ZTEXT -Le& Due X7 DUe 2/ SWa™ L+ 2/ 0 DO ZTCAT-LUr eI i
L3 400 / LH-0UT SWAP DUF 1 - 1iF SWAF 377 AND LF-0UT THEN LOOF THEN
14 DROF

1S 3 Y/N7?7 * (Y-N)" ZTEXT-7 AUKWORLDYG 117 ZTEXT-?7 @ 400 / 131 = If

b 1 LG O fiiey ELSE O THEN 3 ¢ CR=NO ) HRo
BLOCK NUMBLR 24 413

Lo QUAILTIRONICY VIRTUAL ARRAYS & AKRAYS $#11 )
= DECYMAL O INTEGER LLCOL: 0 SEGHINT SL2 VINTLUL..R HLIARRAY
31 SEGHENT 912 VINTEGER H2ARRAY 2 SEGMENT T12 VINTEGER H3ARRAY
4 3 SLEGHMUNT SL2 VINTEGLR IIE 0.2 DINTEGER MSCAN-INCREMENT

S o ID#-SET 4 OFEN QUALL 296 FRUM 3 + ¢ ID#E@ 30 + V@ 1LCODE ! ;

& ¢ T0=#~DONLC 4 OFEN QUAYLL IDCOLEI @ L+ ID#H@ 30 + V! FLUSH 3

7 s ID#E IDCODE (@ . ;3 = 4HUA CR * THIY IS NOT A MAFP FILE® CR ;

3 0 INTECHR MiIAN-MAX-LOU 4096 INTLEGLR BALGE-MIN-VAL

9 1640 VARRAY MEAN 1640 NVARRAY MEAN&SD 1640 DIVARRAY HASELINE
10 0 INTEUGER MEAN-MAX O INTLGLR BASE~-MAXI 1640 DVARIKAY CORR&ST
11 4096 1INTEGER MEAN-MIN-VALUE O INTEGER KASE-MAXI-LOC

12 0.0 DINTEGER MSCAN-START 0.0 DINTEGUR MSCAN-FINISH

13 0.0 DINTLGER MSCAN-AT 2250 CONSTANT HMSCAN-I

14 64 INTEGER MSBCAN-DISFLAY--FACTUR MSCAN-I [VARRAY MSCAN-LDIATA
15 O INTEGER S-S 461 1096 2LDVARRAY WILTH-DATA&SD

16 14 ENTEGLER DATA-I 20 MICAN-TI 2LVARRAY FSCAN-DATA UOCTAL ;S

289
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BLOCK NUMEER 268 414
1 ( QUAILTRONICS ROUTINES ERROR PROPAGATION $¥12 )
2 DECIMAL ¢ +SD CALLED WITH ‘DATA‘ ‘SD‘ ‘DATA’ ‘SD’ )
3 0.0 DINTEGER 1PROP-ERR 0.0 DINTEGER 2FROF-ERR
4 : +-SDI 1PROP-EZRR 08 FLOATL 10000. F/ ROT FLOAT1 F¥x DDUF Fx
% Z2FROFP-ERR D@ FLOAT! 10000.0 F/ ROT FLOAT1 F% DDUP F* F+ SQGRT ;
6 = +50 2PROF-ERR D! DOUP LFPROP-ERR I'! DROP 2FPROFP-LRR D@ DROP +
7 DUP FLOATL +-SIr DSWAP F/ 10000.0 F* FIX1 j;
8 : -SD 2FPROF-ERR D! DOUP 1FROP-ERR 1! DROFP 2FROF-ERK D@ DLIROF -
? DUP FLOAT1 +-SI DISWAF F/ 10000.0 F* FIX1 ;

10 = */50 1IPROP-ERR D@ SDROF FLOATL 10000.0 F/ DIWF 1% 2PROP-ERR
11 D@ SOROF FLOAT1 10000.0 F/ DDUP F% F+ SQRT 10000.0 F% FIX1 j;
12 3 %S0 2FROP-ERR D! DOUF IFROP-ERR D! DROP 2FPROF-ERR D@ DROP #
13 %/SD 3 ¢ /SII RESULT % 100 )

i4 = /SI LDUF DROF O = IF DOROFP O O ELSE 2FROFP-ERR D! DIOUF

L9 1IPROF-ERR D! DROF FLOAT1 2FROF-ERR D@ DROF FLOAT1 F/ 100. F#%

16 FIXL /8D THEN 3 OCTAL )
BLOCR NUMEER 269 41%
1
2
3
{\,
&
(:‘\
1o
il
i2
13
1a
1%
ié
LLOCR NUMEER 270 416
1 ¢ VUV MONOCHROMATOR LOAD' BLOCK 30 )
2 RQUAIL-BASIC
3 DECIMAL
4 2 RLOADY 3 RLOADl S RLOAD' 6 RLOAD 7 RLOAD 8 RLDOAD 9 RLOALD
9 10 RLOAD 1lI RLOAL 12 RLOAD 13 RLOAD 14 RLOAO LS KLOAD 16 RLOAD

)

7 €R ' VUV LOADED* CR
8 EBELL ;S

@

10
11

12

-
-

14
15
Lo
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BLOCK NUMBER 271 417

1 ¢ UV/VIiS MONOCHROMATOR LOAD' ELOCK $0 )
2 QUAIL-EASIC

3 DECIMAL

4 ( LOONEY-TUNE LOAD ELOCK IS 356 )

S ¢ UV/VIS SCAN & DATA ROUTINES )

é 2 RLOADl 3 RLOADI' 4 RLOAD S RLOAD' 6 RLOAD 7 RLOAD 8 RLOAI
7 9 RLOAD 10 RLOAD 11 RLOAG L2 RLOAD 13 RLOAD L4 RLOAD LS RLOAD
8 16 RLOAD 17 RLOALD

? CR ° UV/VIS LOADED® CR

10 418 LOAD ( MAFFING ROUTINES )

13 RESTORE QUAIL-BASIC-REVISITED
14 BELL s

ILOCK NUMBER 272 420

1 ¢ VUV SCAN ROUTINES USE THIS OR OTHER ELOCK ¥1 )

2 912 INTEZOER SCAN-ZERO 0.0 DINTLGCR SCAN-LOCATION

3 592 INTEGER ZERO-ORDER-LOC

4 : SCAN DDUF SCAN-LOCATION Dt 0.05 F/ 0.5 F+ FIX1 SCAN-ZERO G +

S5 QVUV-UAXT? QUUU-0UT! QUUV-WAIT? ;

6 ¢ ZERD-OURDER ZERO-ORDER-LOC @ QUUV-WAIT? QUUVU-O0UT! QUUVU-WAIT? ;
: SUAN-INITIALIZE CR " FULL INITIALIZATION® Y/N?7 XF 0. SCAN

8 100. SCAN THEN CR * ENTER PRESEN

S T WAVELENGT# ¢ WITH DECIMAL FOINT .09 INGCREMENT * CR " =" BACE

10 @ DECIMAL FLOATING ASK# LOUP SCAN-LOCATION D@ F- DDUF 0.0 FEQ

L1 IF DIROP ELSE 0.0% F/ 0.9 F+ FIX1 SCAN-ZERD B SWuAF — SCAN-ZEROQ

121 THEN DIROF CR BASE !

L4 ;8

LLOCK NUMBLCR 273 421

1 ¢ QUAILTRONICS ROUTINES ELECT UVU/VIS & Vuv $2 )
2 0CiAL. O INTEZOER SCAN-OQUT 0 INTLEGER SSCAN-U/D ¢ 40000/60007 )
3 0 INTEGER SSCAN-EUCKING ( 0-1777 ) O INTEGER SSCAN-GAIN ( 0-7 )
4 O INTEGER SGUCAN-GD ( 0/100000 ) 700 INTEGER SS5CAN-T

S 1 SSCAN-SLCTUFP SSCAN-GO @ SSCAN-GAIN @ + SSCAN-BUCKING @ 10 % +

6 SSCAN-U/Ir 8 + SCAN-OUT ! 5 : SCAN-PAUSES SSCAN-T @ O DO LOOF

=7

: DATA 100000 SSCAN-GO ! O SSCAN-U/D ! SSCAN-SETUP SCAN-OUT @
QELLICT-0UT! QELECT-WALT? QELECT-IN@ 7777 AND ;

: GAIN 7 AND SSCAN-GALIN ! 0 SSCAN-GU ' O SSCAN-U/D ! SSCAN-SETUF
10 SUAN-OUT @ QELECT-0UT! ;

11 ¢ BUCK 1777 ANLO SSCAN-BUCKING ! O SSCAN-GD ! O SSCAN-U/D !

12 SGUAN-SETU GCAN-DUT @ QULECT-0UT!

13 : AUTO-BUCKING O BEGIN 1+ DUF RUCK SCAN-FAUSES DI'ATA DROF DATA

14  IF DUF L1777 = I L+ L ELSE O THEN CLSE 1 THEN ENO DUF 1+ IF

15 DROF O ELSE 2 - THEN BUCK ; DECIMAL

16 @ 7BUCK SSCAN-BUCKING @ . 3 : 7GAIN SSCAN-GAIN €@ . ; 7S

2w
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BLOCK NUMBER 274 422

1 ( QUAILTRONICS ROUTINES SCAN Uv/vis %1 )
2 0.0 DINTEGER SCAN-LOCATION 1 INTEGER SCAN-DIRECTION OCTAL

3 : SCAN-UP 60000 SSCAN-U/D ! O SSCAN-GO ! SSCAN-SETUP O DO

4 SCAN-OUT @ RELECT-OUT! SCAN-FAUSES LOOF j;

S 3 SCAN-DOWN 40000 SSCAN-U/D ! O SSCAN-GO ! SSCAN-SETUP O LO

6 SCAN-DOUT @ QELECT-0UT! SCAN-FAUSLES LOOF ; DECIMAL

7 3 SCAN-INITIALIZE S SCAN-UP CR * ENTER FRESENT WAVELENGTH ( W/LE
8 CIMAL POINT, EVEN # ONLY )" CR " =" BASE @ DECIMAL FLOATING ASK#
9 0.05 F+ SCAN-LOCATION D! CR BASE ! 1 SCAN-IIIRECTION ! ;

-
<

: SCAN-UF/DN DIUF SCAN-LOCATION D@ F- 0.2 F/ DDUF O. FLT IF 0.9
11 F- FIX1 MINUS DUF IF -ROT SCAN-LOCATION D! -1 1 ELSE DROF DDROF
12 O THEEN ELSE 6.5 F+ FIXL1 DUP IF -ROT SCAN-LOCATION D! 1 1 ELSE
13  DROF DDKOF O THEN THEN ; : SCAN-NEW-DIR DUF SCAN-DIRECTIGCN
14 @ = )i ELSE SwaAr 2 + SWAR DUP SCAN-DIRECTION ! THEN

15 : SCAN SCAN-UF/IN IF SCAN-NEW-DIR 0 IF SCAN-IIOWN ELSE

14 SCAN-UI" THEN THEN ;S
I'LOCK NUMEER 275 423
1 ¢ QUAILTRONICS DATA TAKING ROUTINES $3 )
2 DATA-LODPG IG5 # OF REFEATS REL-STD-DEY 1S STORED %100 )

3 0 INTEGER DATA-AVERAGE

4 0.0 DINTEGER DATA-SUMMATION 0 INTEGER DATA-REL-STD-DEV

S0 INTLOER DATA-VALUES 22 DF +!

¢ 3 DATA-TARLE 0. DATA-SUMMATION D! DATA-1 G O DO DATA DUF FLOATL

7 DAra SUMMATION DR Fi DATA-SUMMATION D! DATA-VALULS !'I LOOH

& DATA-SUMMATION DE DATA-1 @ FLOATL F/ FIX1 DATA-AVERAGE | ;

7 ¢ DATA-SD 0.0 DATA-GUMMATION ! ODATA-I €@ O LD DLATA-VALULS &I
10 FLOAT1 DATA-AVLRAGL © FLOAT1 F- DDUF FX DATA-SUMMATION D@ F+
L1 DATA-SUMMATION DY LOUP™ DATA-SUMMATION DR DATA-I @ 1- FLOATI
12 F/ SURT LATA-AVERAGE @ FLOAT1 F/ 10000. F% FIX1

13 DATA-REL-5TD-0EV | ;

14 : DATA-TAKE-SD-CALC DATA-TAKE DATA-SI' DATA-AVERAGE @

1% DATA-KUL-STO-ULY @ ; ;S

16
BLOCK NUMEER 276 424

1 ¢ QUATLTRONLICS  WAVELENGTH SCAN ROUTINES $4 )
2 @ DGUAN DOUF SCAN-LOCATION W& FLT IF DDUP 1. F- SCAN THEN

3 SCAN ;

4 : MSCAN-DISFLAY-CHECK GKEY-READY? IF QKEY-INE DUP 30 = IF

5 MSCAN-DISFLAY-FACTOR @ DUF 2 & IF 2/ THEN MSCAN-OISFLAY-FACTOR
6 | ELSE DUF 31 = 1F MSCAN-DISFLAY-FACTOR @ DUF 32 < IF 2 %

7 THEN MSCAN-DISFLAY-FACTOR ! THEN THEN DROF THEN ;

§ : MSCAN-DISFLAY I' @ -ROT 1 I ! QCLEAR CR CR * WAVELENGTH:®

9 MSCAN-AT D@ . CR CR ° IATA VALUE:® LIUF SWAF . CR * RELATI

10 VE STANDARD DEVIATION:* 2 D ! FLOAT1 100. F/ F. CR CR DROP
11 MOCAN-LISIPLAY-FACTUOR @ / DUF ~1 < IF DROP O THUN DUF 80
12 IF DROF 80 THEN O DO * ** LOOFP CR D ! MSCAN-DISPLAY-CHECK
13 0 ¢ FACTOR = * MSCAN-DISFLAY-FACTOR @ . CR ; H)

(4
o

16
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KLOCK NUMBER 277 425

1 ( QUAILTRONICS WAVELENGTH SCAN ROUTINES L
2 ¢ 1HUA * TRY AGAIN ® CR ;3 =@ 2HUA * RANGE TOO LARGE - * 1HUA

% : HEADER-SETUF * DATE® CR * MONTH(O1):* ASK# DROP 100 * * DAY(O1
4 d:z® ALGKF DROP + HLIARRAY 19 + VI * YEAR(19258):" ASKE DROP CR

% H1ARRAY 18 + V! * GAS TYPE(O-AR,1-HE,2-7 ):" ASK# DROF H1ARRAY
6 11 + VI Cit * FRESSURE(TORR):z®* ASK# DROP H1ARRAY 10 + V! ;

7 3 HEADER-SCAN ID#-SET CR ® 1Dh#" ID# CR 5 OPEN DATA

8 * ATTACH WHICH AREA:* ASK# DROF DUF DUF MSCAN-DATA ATTACH CR

¢ HE¥ FEUM | MSCAN-DATA (LENGTH-HEADER MSCAN~-START @ H1ARRAY 12
10 + VD! MOCAN-FINISH D@ HiIARRAY 14 + Vil O HIARKAY O + VI MSCAN-IL
11 HiARRAY 6 + V! O H1ARRAY 7 + V! 0 H1ARRAY 8 + VI 1 HiARRAY 9 +
12 V1 O FHIARRAY 16 + V! MSCAN-INCREMENT 0@ .2 F/ .S F+ FIXL

13  H1ARRAY 17 + V! DATA-I @ H1ARRAY 20 + V! HEADER-SETUF HE#

14  HCOMMUONTS FLUSH ;S
15
16
BLOCK NUMBEIR 276 424
1 ¢ QUAILTRONICS WAVELENGTH SCAN ROUTINES 65 )
2 @z MUCAN-MAX -FINL DATA-AVERALE @ DUF MEAN-MAX @ = IF MEAN-hAX !
3 S-8 @ MEAN-MAX-LOC ' ELSLE DUF MEAN-MIN-VALUE @ - IF
4 MEAN-MIN-VALUL ¢ LS DROFM THEN THEN j

L rm

: MSCAN-INITIALIZE O MEAN-MAX ! DECIMAL FLOATING QCLEAR CR CR
* UL AN R OUTTINLIL " CR CR " STARTING WAVELENGTH:*

ASK# MSCAN-START D! CR BLGIN * ENDING WAVELENGTH:®* ASKY CR DIDUF

NN

S MSCAN-IFINIGH Ir! MSCAN-START DR F- * INCOL=_.05)" A9K# DRUF FLOATL
@ CR .2 F#% LDUF MSCAN-INCREMENT D! F/ 0.5 F+ FIX1 DUF 0« 1F 1HUA
10 DO O LLOE Uk 2290 <0 XF 1 ELSE DRUF 2HUA O THON THIZN END 4095
L1 MEAN-MIN-VAILUL | HEEGIN * NUMBER OF RE-READNS(S-20):* ASK{ LIROF
12 O DUt S 0 T otua arROP O LLSE DUF o2 ¢ IF LHUA DIOF O ELSE

i3 DATA-T ' L THEN THEN END ; : MSCAN-END QCLEAR CR CR
14 T0COmI @ HLARKRAY 24 + U1 * SCAN COMPFLETE" CR VLULH BELL 4 OPER
1% QUATIL IDE-DONE FLUSH ; HES)

ta
LLOCKN NUMBER 279 427

L ¢ QUALLLTRONLCY GAIN SET ROUTINES $7 )
2 1 G/ZB-SET BCGIN CRO" GALIN =* 2GAXN *  CHANGE GAIN® Y/N? CR IF

3 " GAIN =* ASK# DROF GAIN CR THEN " BUCKING =" ?7RUCK

4 CHANGLC BUCKING® Y/N?7 Ci 17 " AUTO RUCK®* Y/N? CR IF

3 AUTO-BUCKING * BUCKING =* 7BUCK ELSLL ® BUCKING =" ASK# DROF

4 BUCK THEIN TN we * HAPPY YITU® Y/ZN?7 END

7.

Lb

Al

1z

i3

e

%,
-
)
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LLOCK NUMERER 280 430

L ¢ QUAILTRONICS MAIN SCAN ROUTINES 28 )

1

2

3

4

% : MSCAN MSCAN-INITIALIZE HEADER-SCAN G/B-SET

6 SCAN-INITIALIZE MSCAN-START

7 D@ MSCAN-AT Di 1+ O DD MSCAN-AT D@ DOUF MSCAN-INCREMENT L@ F+

8 HMSCAN-AT D! SCAN DATA-TARE-SD-CALC DDUP MSCAN-DATA !'IDISK I

? S-S5 ! MSCAN-MAX-FINDI' MSCAN-DISPLAY LOOF MEAN-MAX @ H1ARRAY 21 +
10 V! MEAN-MIN-VALUE @ H1ARRAY 22 + V! MEAN-MAX-LOC @ H1lARRAY 23 ¢+
11 V! FLUSH MSCAN-ENLD ;

12 ;S
13
14
15
16
LLOCN NUMEER 201 431
¢ QUAILTRONICS FAST SCAN ROUTINES $9 )

: FSCAN-HEADER IDF-SUT S OFLN DATA " ATTACH WHICH AREA:®

ASK# DROF DUF DUF FSCAN-DATA ATTACH CR HE# FBUM ! FSCAN-DATA
PLENGTH=HEADER MOCAN-UTART DE HLIARKRAY 12 4+ VIl MSCAN-FINISH D@
H1ARRAY 14 + VD! O HIARRAY 9 + V! MSCAN-I H1ARRAY &6 + V! DATA-I
2 HLIARRAY 7 4 V! 0 HIARRAY 8 F V! 2 HIARRAY 9 + VI 1 HLIARRAY
16 + V! MSCAN-INCREMENT IR 0.2 F/ 0.5 F+ FIX1 H1ARRAY 17 + V!
DATA-1L €@ HLIARKRAY 20 + VI HCADER-SETUFP HI# HCOMMIINTS FLUGH

: FSCAN-DISPLAY QCLEAR CR CR " Xtk%kkt F A S T S C A N $¥&efx*
Civ @ TIosE * IDE CR Cic " PLEAGE WALT * CR

: FSCAN MSCAN-INITIALIZE FSCAN-HLEALER SCAN-INITIALIZE

12 FSCAN -DYSLAY MOCAN-UGTART L@ MOCAN-AT 0 1+ O DO MUCAN-AT L@

13 DDOUF MSCAN-INCREMENT De F+ MSCAN-AT 1! SCAN DATA-I @ O IO

14 DATA FSCAN-DATA ' IJLIGK LOO® LOOFP FLUYH MSCAN-EMD

15 ;S

L

AU s R A

— =
= O

LLOCK NUMBLR 282 432

1 ¢ QUAILTRUONICS FAST SCAN ROUTINES #10 )

2 ¢ FSCAN-TRANSFIFER 21 10 D0 HZARRAY I + V@ HIARRAY I + VI LOGF

2 0 H1IARRAY 16 + V! 0 H1ARRAY S + V! MSCAN-I HLARRAY 6 + V! 0

4 HIARRAY 7 + VI 0 HIARRAY 8 + V! 1 HIARRAY 9 + VI S12 256 DO

% HZARRAY 1 + V@ H1ARKRAY I 4+ V! LOOF H2ARRAY 12 + VD@ MSCAN-START

6 DI H2ARRAY 14 + VI MSCAN-FINISH D! H2ARRAY 17 + V@ FLOAT1 .2

7 F¥% MSCAN-LINCREMENT D! H2ARRAY 24 + V@ DUF HLARRAY 24 + V!

8 IDCODLE ' FLUSH ;

9 : FSCAN-INITIAL1ZE 5 OPEN DATA ® ATTACH FAST SCAN DATA IN WHICH
10 ARLAY ALK# DROM DUF FSCAN-DATA ATTACH CR HB# FBUM 14 ! * ATTACH
11 WHICH AREA FOR RESULTS® ASK¥ DROFP DUF MSCAN-DATA ATTACH CR HE#
12 FuVh t MSCAN-DATA 'LENGTH-HEALER ;

13 ;S
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LLOCK NUMEBER 283 433

( QUAILTRONICS FAST SCAN ROUTINES ¥11 )
: FSCAN-CRUNCHIES MSCAN-FINISH D@ MSCAN-START D@ F-
MSCAN~-INCREMENT D@ F/ .5 F+ FIX1 1+ O L0 O. DATA-SUMMATION D!
DATA-Y @ 0 DO FSCAN-DATA BIJDISK DUF DATA-VALULES I FLOAT1
DATA-SUMMATION D@ F+ DATA-SUMMATION D! LOOF DATA-SUMMATION L@
DATA-Y @ FLOATL F/ FIX1 LATA-AVERAGE ! DATA-SD DATA-AVERAGE @
DATA-REL-STD-DEV @ DIDUP MSCAN-DIIATA !IDISK I S-6 !
MSCAN-MAX-FIND LOOF MEAN-MAX @ HIARRAY 21 + V! MEAN-MIN-VALUE @
H1ARRAY 22 + V! MEAN-MAX-LOC @ H1ARRAY 23 + V! ;
t FSCAN-"IX QCLEAR CR CR CH " X% ¥ %¥ ¥ DATA ERUNCHIH
G % % % %" Ck FSCAN-INITIALIZE FSCAN-TRANSFER QCLEAR Ck CR CR

. CRUNCHING 0ATA®CR * IDE * INF CR CR
13 " PLEASE WALIT" CR FSCAN-CRUNCHIES FLUSH MSCAN-END ;
14 ;S

15

CONOCTDLIMIW

N
<

e
1) =

Lé
ILOCK NUMEER 264 434

1 ( QUAILTRONICS CHROMATOGRAFHIC ROUTINES $12 )
2 ¢ MCHROM-INITIALIZII DECIMAL O MEAN-MAX | 4096 MEAN-MIN-VALUE !

S QCLEAR " CHROMATOGRAPHTIC ROUTTINE®" CR CRt

4 FLOATING O. MUSCAN-START It * TIMI OF CHROMATUGRAM (16MIN MAX):z®
2  BEGIN ASK# DROF DUP CR 0« IF 1HUA DROF O ELSE DIUF 16 <« IF 1

4 ELSE IO/ 2HUA O THEN THEN END FLOATLI MSCAN~FINISH D!

=

10 DATA-I ! ;
: MCHROM-HEADLR 1D4-SET CR * ID#* IL% CR & OFEN DATA

© " ATTACH WHICH AREAz® ASK# LRUFP DUF DUF MSCAN-DATA ATTACH CR
10 HE# FEUM | MSCAN-DATA ILENGTH-HEADER MSCAN-START D@ HIAKRAY 12
11 4 VD! MSCAN-FINISH D@ HLARRAY 14 + VI O HIARKRAY S + V! MSCAN-I
12 H1ARRAY 6 + VI O HIARRAY 7 + V! O H1ARRAY 8 + Vi 1 HIARRAY 9 +
13Vl 7 HIARRAY L6 + V! 1 HIARRAY 17 + V! DATA-I @ HLIARRAY 20 + V!
14 HEADER-SETUF HE# HCOMMENTS FLUSH ;

15 @ MUHROM-CND QCLEAR CR CR IDCODE @ H1ARRAY 24 + VUt * CHROMATOSRA
16 M COMFLETL® CK FLUSH EELL 4 OFEN QUAIL ID#-DONE FLUSH ; ;S

jas]

ELOCK NUMDER 285 435

L

( QUAILTRONICS CHROMATOGRAPHIC ROUTINES $13 )
6000 INTEGER MCHROM-TIME

: MCHROM~DELAY MCHROM-TIME @ O DO LOOF ;

: MCHROM-TIMC-CONVERT O F ! DOUP FIXL 60 / DUF . * :* 60 %
FLOATL F- F. ;

: MCHROM-DISFLAY QCLEAR CR ' @ -ROT 1 ' ! CR * TIME: .
MSCAN-AT [@ MCHROM-TIME-CUNVERT CR CR * DLATA VALUE:* SWAF . CK
* RSD:* 2 [ | FLDATL 100. F/ F. DI ! ;

: MCHROM-COUNTDONN LO O DO S O 10 MCHROM-DELAY LOUP RELL BELL

10 LOOF MCHROM-DELAY EELL MCHROM-DELAY KELL MCHROM-DELAY EELL ;

ONU D W

13 ;S
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BLOCK NUMEER 286 436
1 ¢ RUAILTRONICS CHROMATOGRAPHIC ROUTINES $#14 )

-
& : MCHROM MCHROM-INITIALIZE G/B-SET

4 MCIROM-IIEADER 0. MSCAN-AT D!

Y  MCHROM~-COUNTLOWN MSCAN-FINISH L@ 120. Fx FIX1 O IO

& DATA-TAKE-GL-CALC DDUF MSCAN-DATA 'IDISK I S-S ! MSCAN-MAX-FIND
7 MCHROM-DISFLAY 0.5 MSCAN-AT D@ F+ MSCAN-AT O MCHROM-DELAY LOOF
8 MEAN-MAX B HLARRAY 21 + V! MEAN-MIN-VALUE @ H1ARRAY 22 + W

? MEAN-MAX-LOC @ H1ARRAY 23 + V! FLUSH MCHROM-ENL ;

11
i2 ;%
13
ie
1%
IILOCK NUMEER 247 437
L ¢ TIHME DATA ROUTINES NER STUDY $0 )

2 ¢ MNEG- INITIALIZE DECIMAL O MUAN-MAX | 4096 MEAN-MIN-VALUE !

3 OQCLEAK " T 1 ME KOUTTINE®" CR CR

FLUATING 0. MSUAN-START D! * TIME (16MIN MAX):®

BEGIN ASK$ LROF DUF CR O+ IF 1HUA DROF O ELSL DUF 16 « IF 1
ELSL DROS 2HUA © THEN THUN END FLOATL MSCAN-FINISH D

10 DATA=1 | ;

{: : MNEER-HEALER IDE-SCT CR * ID%* 104 CR 7 OPEN DATA

2 ATTACH WIICH AIEZA:z" ASK# DROM DUF DUF MSCAN--DATA ATTACH CR

10 HE# FEUM | MSCAN-DATA !LENGTH-HEADER MSCAN-START D@ HI1ARRAY 12
Li 4 VI MUCAN~FINIOH D@ HLARRAY 14 + VIt O HIARRAY S + V! MSCAN- |
12 HIARKAY & 1+ V! O HLARKAY 7 + V! O HIARRAY 8 + V! 1 HIARRAY 9 +
L3 M1 7 HLARKAY 16 + V! L HLIARRAY 17 + V! DATA-I @ HLARRAY 20 + V!

SOt b

i4 HEADLR-SETUI" HEBE HCOMMENTS FLUSH ; ;S
L5
1o
LHLOCKN NUMBER 200 440
L ¢ TIME NEBULIZER STUDY ROUTINES $¥1 )
“
K
4 3 MNER MNLE-IN1TIALIZE G/B-SET MNEB-HEADER 0. MSCAN-AT I
S5 MCHROM~COUNTDUOWN MOUCAN-FINISH De 120. F% FIX1 ¢ IO
¢ DATA-TAKE-SD-CALC DIDUF MSCAN-DATA 'IDISK I S-S5 | MSCAN-MAX-FIND
7 MCHROM-DISILAY 0.5 MSCAN-AT L@ F+ MSCAN-AT D! MCHROM-DELAY LOO*
8 MEAN-MAX @ HIARRAY 21 + V! MEAN~-MIN-VALUE @ HiARRAY 22 + V!
?  MEAN-MAX-I.OC @ HLARRAY 23 + V! FLUSH MCHROM--END ;
10
11
12 ;8
i3
i4
19

—
o
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BLOCK NUMEER

)
~0
(44}

447

1 39
2 DATA TYFES

2 H1ARRAY 16 =» 0 scan, 1 fscan, 2 raw map, 3 backgrn map
4 4 corrected map, 5 abel inv, 6 halfwidth
S 7 chrom/time, 8 multi-lire, 9 ratioed map
6 10 weighted ratio
7
8
?
i0
11
i2
13
14
19
1&
LLOCK NUMBER 296 450
1 35 HEADER EBLK LAYOUT %% IDCOLE STORED HERE =& 8
2 0~-2 GET Y SYSTEM (INDEX STORED IN BLOUK 296 LOC 30
3 3-4 % 0OF 16 BIT ELEMENTS IN ARRAY (SET RY !LENGTH-HEALER)
4 5 ARRAY TYFE (0-16 BIT,L1-32 BIT INTEGER,2-32 BIT FLOATING)
5 6 FIRST LIMENSION, 7 SECOND DIMENSION, 8 THIRD D1IMENSION
4 9 #F O LDIMENGSIONS IN ARRAY
7 10 FRESSURE (IE.760), 11 GAS TYPE ( O-ARGON,1-HELIUM,2-0THER)
8 12-13 GVARTING WAVELENGTH FLOATING FT. NUMBLR (IE.3000.0)
9 14-19 FINAL WAVELENGTH FLOATING FT. NUMBRER (IE.3450.0)

10 16 DaTa TYFE, 17 WAVELENGTH STCF INCRIZMCNT (1=0.2,3=0.6,ETC.?
11 18 YEAR (IE.1985), 19 DATE MONTH%100 + DAY (IE.724 = JULY 24)
12 20 # OF REREADG TARLN FOR HuEaN & STDDEV CALC

13 21 MAX. vaLuE, 22 MIN. VALUE, 23 MAX.VALUE LOCATION

14 24 YpCOIn:, 25 CXSCALE, 26 CYSCALL, 27 VUsTeFS, 26 HSTEFRS,

15 29 VORG, 30 HOKRG, 31 BUCK, 32 GAIN

16 2286912 TUXT, FIRST LINC USLD AS TITLE (MAX 64 CHARACTERS)

BLOCK NUMELK 297 451

1 ¢ QUAIL-FLOTS LOAD BLOCK 0 )
2 7 MAR NIF N UV/VIS N\

3 QUAIL-BAGIC-REVISITED

4

% 1 RLOALF 2 RLOAD 3 RLOAD' 4 RLOAI!' S RLOAD & RLOAD 7 RLOALD
& 8 RLOAL 2 RLOAN 10 RLOAD L1l RLOAD 12 RLOAD 13 RLOAD 14 RLOALD
7 15 RLOADI' 16 KLOAD 17 RLOAD 18 RLOAD 19 RLOAD 20 RLOAD 21 RLOAD
g 22 RLOAD 23 RLOAD 24 RLOAD

©  PSTLD

i %4

il CR " FLOTTING ROUTINES LOADED®* CR

1z

13

14 39

19

[y
o~

we
11
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RLOCK NUMEER 298 452

1 ( QUAILTRONICS SCAN DISPLAY ROUTINES $1 )
2 0.0 DINTEGER XSCALE-LOW 0.0 DINTEGER XSCALE~-HIGH
3 2250 INTEGER XLO S INTEGER XS1 50 INTEGER XS2 250 INTEGER XS3
4 0 INTEGER XTITLE~-L O INTEGER YTITLE-L O INTEGER FTITLE-L
§ 2 XHOML 10 % 1500 XYL @ + + XYL @ SWAF Z%ZMA ;
6 YHOME 10 % XLO @ XYL @ + + XYL B %MA ;

7 3 XYHOME 10 % XYL @ SWAF - XYL @ ROT IF ELSE SWAF THEN %ZMA ;

B : SET-AXIU 1 2 XYHOME 1500 75 20 Z%AY 1 4 XYHOME 1500 150 40 ZAY
9 0 1 XYHOME XLO @ XS1 @ 10 %ZAX O 2 XYHOME XLO @ XS2 @ 20 X%AX

10 0 3 XYHOME XLO @ XS3 @ 30 XAX 1 4 XYHMOMEE XLO @ 80 + O %DR O 3
11 XYHOME O 1560 %DK O XHOME XLO @ XS1 @ 10 %ZAX 1 XHOME XLO @ XS2
12 @ 10 %ZAX 2 XHOMC XLO €@ XS3 @ 10 %AX 3 XHOME XLO @ O %ZDR O YHOM:
L3 1500 75 20 ZAY 2 YHOME 1500 150 20 %AY 4 YHOME 0 1500 %ZDR

14 0 0 XYHOME ; : YSCALE-LABEL 106 XYL @ 10 - %MA 10 O

15 DO I 10 % %NUM 106 XYL @ 140 + 150 I # + %ZMA LOOF -20

16 0 %MK LOO ZNUM O O XYHDME ; ;S

LLOCK NUMEBRER 299 453

1 ( QUAILTRONICS SCAN DISFLAY ROUTINES $2 )
2 XOCALE-LARIL 0 @ 1 I} XSCALE-HIUHW L@ XSCALE-LUW DR F~ 4.5 F/
% 0 0 DO DBDUF 1 FLOAT1 F% XSCALE-LOW D@ F+ XYL

4 @ 134 -- 1 500 % + 138 ZMA ZFNUM LOOF DOROF Dt O O XYHOME ;

% ¢ PCHROM-XSCALE-LAREL I' @ 2 I' ! XSCALE-H1GH L@ XSCALE-LOW D@ F-
6 16.0 F/7 2.6 F% 2 0 DO LOUP I FLOATL Fx XSCALE-LOW DR ¥+ 44 I

7 240 % + 138 ZMA ZFNUM LOOF DDROF L' ! O O XYHOME ;

8 @ PVALULS-SCAN 10 XS1 ' L0 X62 ¢t 250 Xu3 ! 2250 XLO ! ;

@ : PVALUES-CHROM 1920 XLO ! 10 XSi ! 1320 X82 ! 240 XS83 ! 3

10 5 FUCAN-BOX PFVALUES-SCAN SET-AXIS YSCALE-LARIL XSCALE-LAEREL ;

FCHROM-BOX PVALUES-CHROM SLET-AXIS YSCALE-LAEREL
12 PUHROM-XSCALE-LAREL ;

13 : FLABEL-CHROM-YITLE 1000 98 ZMA Z‘ * TIME (MIND® Z’ ;

14 : FLABEL-SCAN-TITLE 1000 98 ZMA Z* * WAVELENGTH (ANGSTROMS)"' %’
15 700 30 ZMA Z* " SCAN STEP:* 7%’ D@ 1 D! -150 O ZMR

14 MOCAN-INCRIMENT DR ZFNUM O 1 39
LOCK NUMEER 300 454

1 ( QUAILTRONICS FLOTTING ROUTINES SCAN GET DATA $#3 )
2 0.0 DINTEGER FSCAN-I 1 INTEGER FFLAG 0 INTEGLR FRUF

3 0 INTEGER FSCAN-FLOT-OFFSET 8 INTEGER FTITLE-GET-LINE O INTEGER
4 FLMAX : JHUA CR * THIS IS NOT A SCAN DATA Fiti* CR EBELL j;

% : FHEADER-READ-IN H1ARRAY 16 + V@ 0 = IF H1iARRAY 12 + vDe

6 MSCAN-START It HIARRAY 14 + VIR MSCAN-FINISH D! H1ARRAY 21 + ve
7 MEAN-MAX | HIARRAY 22 + V@ MEAN-MIN-VALUE ! H1ARRAY 17 + V@

8 FLUOATL 0.2 F% MGCAN-INCREMENT D! H1ARRAY 20 + Y@ DATA-I !

? HLARRAY 224 + V@ IDCODRE ! 1 ELSE 3HUA O THEN ;

10  FHEADER-SCAN S OFEN DATA * ATTACH WHICH AREA:* ASK# DROFP LDUF

-
-

MSCAN-~LATA ATTACH CR HE+ FBUM | ;

12 ¢ 'TITLE-GET O FRUF ! 1 PFLAG ' 28 0 IO FFLAG @ IF H1ARRAY

13 FTITLE-GET-LINE @ 32 % I + + V@ DUF 8224 = IF DROI® O PFLAG !
14 ELSE ZTEXT-RBUF 11 2 FBUF +! THEN THEN LOOP FBUF @ ;

15 : FTITLE-SCAN 8 PTITLE-GET-LINE ! FTITLE-GET DUP 2/ 44 % 1250
16 SWAr - 1780 ZMA 2 %ZCS ZTEXT 1 %CS ; 39
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EBLOCK NUMBER 301 455

( QUAILTRONICS PLOTTING ROUTINES SCAN LAERELS %4 )
: FLABEL-SCAN 1800 0 7ZMA H1ARRAY 19 + V@ IUFP 100 / DUF ZNUM %°
* /" %7 100 * - ZNUM H1iARRAY 18 + V@ 44 0 ZMR ZNUM H1ARRAY 10 +
Ve S50 0 ZMR 2% * ID# " %’ IDCODE @ ZNUM 1800 30 ZMA 7Z°
* PRESSURE (TORR)sz® %’ ZNUM 1800 60 ZMA %Z* H1ARRAY 11 + V@ DUP
0 = IF * ARGON®" DROF ELSE DUF 1 = IF * HELIUM® DIROP ELSE 2 =
IF * ——==m- * THEN THEN THEN * PLASMA® %’ 90 ZRO 20 700 XZMA %°
* RELATIVE INTENSITY(Z)® %’ O ZRD 1200 O ZMA %°
* OFFSET(ADUS) =" Z‘ PSCAN-PLOT-OFFSET @ ZNUM 200 O ZMA
10 XY " MINIMUMCALUS)=* %4’ MEAN-MIN-VALUE @ ZNUM 200 30 ZMA X°
11 " MAXIMUMCATUS)=® X7 MEAN-MAX @ ZNUM 700 O Z%ZMA %Z* " RE-READS:®
12 7% DATA-I @ ZNUM 1200 30 ZMA 2% ° PLOT-MAX(ADUS):" %’

NSoOoONOUID LI

13 FLMAX @ ZNUM ; ;S
14 1 FLABEL-SCAN 90 %ZRO 90 700 %MA %' * RELATIVE INTENSITY(Z)
15 * %4 0 ZRU ; ;S
16
LLOCK NUMEER 302 456
¢ QUAILTRUNLCS FLOTTING KOUTINES SCAN FLOT DIATA 5 )

1 INTUGER PLOGO-Y/N ¢ % LOGO IN PSCAN-FINISH %)
0 INTEGER FSCAN-LM
: FSCAN-FACTORS XLO © FLOAT1 XSCALE-HIGH D@ XSCALE~LOW D@ F-
MSCAN -INCIRCMENT D@ F/ F/ FSCAN-I 110 XSCALE-LOW D@ MSCAN-START
@ F- MSCAN-INCKEMENT L@ F/ FIX1 FSCAN-LM ! ;
: FSCAN-FLOT O O XYHOME PSCAN-FACTORS XLO @ FLOAT1 FSCAN-I
& D@ F/ .5 F+ FIX1 FSCAN-LM @ + FSCAN-LM @ DO MSCAN-DATA RIDISK
@ DROP PSCAN-FLOT-O0FFSET @ - FLOATL FLMAX @ FSCAN-FLOT-OFFSET @ -
10 FLOAT1 '/ 1500. F¥ FIX1 XYL @ + FSCAN-I D¢ I FSCAN-LM
1l ® ~ FLOATL Fx XYL @ FLOATL .5 F+ F+ FIXL SWAF DUP 1500 XYL @
12 4 & IF DROIC 1500 XYL @ + THEN DUF XYL @ < IF LROI® XYL @ THEN
L3 Zha LOOF
14 3 FSCAN-FINIGH 4 OFLN GQUAIL GCLEAR CR CR CR FLOGO-Y/N @ IF

L=

o8

N2 U

1% 5 LUGO-FACTUIL ¢ S0 O ZMA LOGO THEN * FLOT COMPLETE® ZEF
L& CR BELLL ;S
ELOCK NUMBZR 303 457
1 ¢ RUAILTRONICS PLOTTING ROUTINES MODIFY DATA $6 )
2 POCAN-AUJUSTMENT-A L 0 ! CR * OFFSET DATA® Y/N? CR IF
3 MEAN-MIN-VALUL @ DUF * DEFAULT OFFSET=" . CR * ENTER NEW OFFSCT
4 % Y/N?7 CR OXF DROr ® NEW OFFSET VALUECADUS):z® ASKE¥ DRUF CR THEN

n

ELSE O THEN FSCAN-FLOT-OFFSET ! * ENTER NEW PLOT MAX.®" Y/N? CR
IF ¥ NEW MAX.CADUS):® ASKE DROF FLMAX ! THEN j;
-: FSCAN-ADJUSTMENT-2E MSCAN-START L@
XSCALLE-LOW D! MSCAN-FINISH D@ XSCALE-HIGH D! CR * DEFAULT WAVE.L
ENGTH RANGE 1S * XSCALE-LOW D@ F. * TO " XSCALE-HIGH L@ F.
" ANGSTROMS*® Crt " EXPAND WAVELENGTH SCALIZ® Y/N? (R IF BEGIN
* ENTER NEW STARTING WAVELENGTH:" ASK¥ CR LDUP XSCALE-LOW D@
FGE ENIY XSCALE-LOW D! BEGIN * ENTER NEW ENDING WAVELENGTH:®
ASK# CR DDUF XSCALE-HIGH D@ FLE END XSCALE-HIGH D' THEN S It | ;

o

WY = O QN

»,
R

: FSCAN-ADJUSTMENT FSCAN-ADJUSTMENT-A PSCAN-ADJUSTMENT-2F ;
S
14

T

o
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LLOCK NUMEER 304 4560
1 ¢ QUAILTRONICS DATA DUMP ROUTINES FRINTER $7 )
2 ¢ RAW-SCAN-HEALER-LOAD FHEADER-SCAN PHEADCR~REALD-IN DUF YF LP-0ON
3 " I 4% * 10% CR CR 15 8 DO I PTITLE-GET-LINE ! FTITLE-GET
4 ZTEXT-LF 10 L#--0UT 13 LP-0UT LOOF LP-ON
D CR 1 It * WAVELENGTH SCAN FROM:" MSCAN-START
6 D@ F. * TO:* MSCAN-FINISH D@ F. ° WAVELENGTH INCREMENT®
7 MSCAN~INCREMENT D@ F. CR " DATA: MAXIMUMCADUS ) * MEAN-MAX @
8 oOF ! . " MINIMUMCADUS) * MEAN-MIN-VALUE @ . ° RE~FR:Z
? AlS " DATA-I @ . * MAXIMUM VALUE AT * H1ARRAY 23 + V@ FLODAT1
10 MSCAN-INCREMENT DR F¥ MSCAN-START D@ F+ 0.05 F+ F. CR
11 * PRESSURE(TORR) * H1ARRAY 10 + ve . °* * H1ARRAY
12 11 + ve i IF L = IF ® HELIUM® ELSE * =-=--- * THEN
13 ELSE DROF ® ARGON® THEN " FPLASMA" H1ARRAY 19 + Vi@ LUF 100 /
14 DU 100 % ROT SWAF - SWaAr .t/ Lt * HiARRAY
19 18 + V¢ . CR CR * WAVELENGTH * 5 O DO * AVEC(ADU) RSICX)*®
14 LoOr Cie INF THEN S 00 O F I 32 F L+ !t 3 35S
LLOCK NUMEEIK 30% 461
1 1 QUAILTRONICS RAW DATA DUMIM ROUTINES FRINTER $8 )
2 3 RAW SCAN-DUMP LFE-ON MSCAN-FINIGH 1@ MSCAN-START L@ F-
U MSCAN-INCREMENT D F/ 0.9 F+ FIX1 DUP S / O DO DUF 1 S % -
4 DU % < IF ELSE DROF S THEN I 9 % FLOATL MSCAN-INCRLUMEMT U@ F¥
% MSCAN-START D@ F+ CR 1 D' ! Fo O B0 J 5 % I + MSCAN-DATA @LISK
6 SWAEK O It ! FLOATL ". 2 0 ! FLUATL L00. F/ F. LOOF LOGF 5 D!
7 CR INF ;
i

: RIUMF-LCAN RAW-SCAN-HEADER-LOAD IF RAW-SCAN-DUMP QCLEAR CR CF
* DM FINISHED® CR BELL 4 OFEN QUAIL THEN ;

[ e
R e I

—
F-3

1 RAW-MAIF-FACTOR MEAN-MIN-VALUE @ - FLOAT1 MEAN-MAX @
1S MEAN-MIN-VALUL & - FLOATL 17/ 260 F% .5 F+ FIX1 64 +
16 TUF 64 = 1F DROF 32 THEN ;3 ;S

BELOCK NUMOZR 304 4452

L ¢ QUAILTRONICS MAF DATA DISFLAY & FLOT 39 )
20 INTEGIR PHOTEFS O INTEGCR FPVSTE'S O INTEGULR RUD-Y/N?

3

: 20-S PHOTERS @ /MOD ;

: PHEADER-MAF CR * OFEN WHICH USER AREA (5 Ok 9) * ASK%# DROF
OFEN DATA CR * ATTACH WHICH AREA * ASK# OROF LDUF

MEAN&GSD ATTACH CR HE# FBUM ! 3

: PHEADER-MAP-ML 9 OFEN DATA CR " ATTACH WHICH AREA * ASKE DROF
DUF WIDTH-DATAXSD ATTACH CR HE¥# FEUM ! 3

: PHEADER-READ-IN-MA® HIARRAY 16 + V@ DUF 2 = IF DUP 3 = SWAF 9
10 » + 1IF HIARRAY 12 + VD@ 1FEAK-OFF D! H1ARRAY 14 + VL@ 2FEAK-OFF
11 D! OELSE HIARKRAY 12 + voe FEARK-ON DY THEN H1ARRAY 21 + V@

12 MEAN-MAX ! H1ARRAY 22 + V@ MEAN-MIN-VALUE ! HLARRAY 20 + Ve

13 DATA-Y | HLIARRAY 24 + V@ IDCONE ! H1ARRAY 28 t+ V@ FHSTEFS !

14 H1ARRAY 27 + V@ PVUSTEPS | HI1ARRAY 23 + V@ MEAN-MAX-LOC !

1% 1 ELSE DiOc 4lilua O THEN

16 : RAW-LINES * -=-* PHSTEFS @ O IO * -~——- " LOOP * ===" ; ;S

gaNCW:
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ELOCK NUMBLIE 307 463

1 ¢ QUAILTRONICS RAW MAFP PRINTER OUTPUT #$10 )
2 : SELECT-MAP-TYFE DUF 3 = IF * BASELINEZ USING " LPEAR-O0i'F L@ F.
3 " AND® 2PEAK-OFF D@ F. ® OFF FPEAK VALUES® ELSE DUF 2 = IF

4 * RAW MAF® PEAK-ON D@ F. ELSE DUF 4 = LIF " BASELINE CORRECTED®
% PEAK-ON D@ F. ELSE DUP & = IF " ABREL INVERTEDI" FEAK-ON @@ F.

6 ELSE DUr 6 = IF * HALFWINTH® PEAK-ON D@ F. ELSE DUP 8 = IF

7 " MULTI-LINE®" ELSE DUP 9 = IF " RATIO OF * 1FEAK-OFF D@ F.

8 * TO * 2FEAK-OFF D@ F. ELSE DUP 10 = IF * WLEIGHTED RATIO OF *
¢ 1PEAK-OFF D@ F. * 70O " 2FEAK-OFF D@ F. THEN

-
(o]

THEN THEN THEN THEN THEN THEN THEN DROF CR ;

11 : RAW-MAPF-MULTILINE FPVSTEFS € I'UFF O DO DUP I - 1- CR DUF 3 F ! .
12" 4 5 ¢ 1 PHSTERS @ O DO DUF FHSTEFS @ % I + S-S @ SUAP

13 WIDTH-DATA&SD @NMDISK DROF . LOOF 3 F ! ®* 1* . LOOF CR DROF ;
14 @ RAW-MAP PVSTERS @ QUFP O DO DU I -~ i- CR DUP 3 F + . * 1* 5 F
19 1 PHSTEFS @ 0 DO DUF FHSTEFPS @ % I + MEAN&SD @DISK DROF . LOUOF

16 3 & 1 0 1e | LODF CR DROF 3 S
BLOCK NUMBER 306 464

1 ¢ QUAILTRONICS RAW MAP FRINTER OUTFUT $11 )
oor RAM-MLADCL ® * 5 F 1 30 H1ARRAY + V@ PHSTEFS @ O DO LUF

3 I + . LOOP DROP CR ;

2+ RAW-MAF-HEADER-LOAD FPHEADER-READ-IN-MAF O F !

5 DUt I LP-ON * XD % " IDd CR CR LS 8 DO I PTITLE-GET-LINE !
¢ PTITLE-GET ZTEXT-LF 10 LF-0UT 13 LP-OUT LOOF LP-ON CR 1 D!
7  HIARKRAY 16 + Vi SELECT-MAF-TYFE " DATA: MAXIMUMCADUSY *®

£ MEAN-MAX @ . * MINIMUMCADUS ) * MLIAN-MIN-VALUE @ . ° RE-RE
¥ ADC " DATA-I € . CrR " MAXIMUM VALUZ ATz X = * MUAN-MAX-LOC @
i 2h-5 . " Y = * . CR " FRESSUREC(TORR) * HL1ARRAY 10 + VE

L. Rt AeaY Lo e e DiE EF 1 o= aF " HULIUM® cELUE ' o --me— -
12°% THLN LLSE DROF * ARGON® THEN * PLASMA" H1ARRAY 19 + V@ DUF

1% 100 7/ DUt 100 ¥ ROT SWAPr - SWAk .t * HLARRATY
14 18 + Ve . CR * GRII SIZE * PHSTEFS @ . * BY ®* PVUSTEFS @ . CR
i% 0 ORIGIN * 30 H1ARRAY + V@ 29 H1IARRAY + V& . * ,* . CR

16 CR RAW-MLAREL INF THEN S D! OF I 32 F 1+ ! ;3 ;S5

BLOCK NUMIMIR 300 445

1 ¢ QUAILTRONICS RAW MAF FRINTER GUTFUT ¥12 )
2 : RAW-MAP-I"INISHED QCLEAR CR QFLASH-SET GFLASH CR

4 ' RAW MAFP COMFLETE® QFLASH-UNSET CR EBELL 4Q ;

4 : RAW-MAP-DUMF FUSTERS @ O DO 124 LF-0UT FHSTEFS

S5 @ O DO PHSTEFPS @ I - 1- FVUSTEFS @ J - 1- FHSTEFS € % + MEAN4SD
6 CIISK DROF RAW-MAF-FACTOR LF-0UT LOOF PHSTEMS @ 1 DO I PVSTERS
7 @ J - 1- FHSTERS @ * + MEAN&SD @DISK DIROF RAW-MAFP-FACTOR LF-0UT
8 LOOI™ 124 LP-0UT 10 LF-OUT 13 LP-0UT LOOF ;

¢ : RDUMF-MAF-ALF O F ! PHEADER-MAF RAW-MAP-HEADER-LOAD IF

10 RAV-MAF-LUM® RAW-MAF-FINISHED THEN j;

11 : RSD-MAF-RAW-FPRINT-IT PVSTEPS @ DUF O DO DUF I - 1- CR DUP 3 F
12 0 . " 1" S F | FHSTEMS @ O DO DUF PHSTERS @ % I + MEAN&SD @DISK
i3 DROF . LOOP 3 F ! * " DUP . CR S F | * * FHSTEFS @ 0 DO

14 DUI* PHSTEPS @ % I + MCANASD @DISK SWAF DROF . LOOF DROF LOOF

1S CR DROF ; ;S

lé

KT



HLOCK NUMBER 310 466
1 { QUAILTRONICS PLOTTING ROUTINES SCAN MAIN $13 )
2 14 INTEGER FVS ( dkxkydx LOGO IN PSCAN-FINISH kkkskoks )

3 : FSCAN GCLEAR CR CR PHEADER-SCAN PHEADER-READ-IN IF QCLEAR CR
4 MEAN-MAX @ PLMAX ! FSCAN-ADJUSTMENT QCLEAR CR CR CR %RE

% * LOAD PAFER IN FLOTTER® CR * STRIKE (CR) TO REGIN® %TEXT-EUF
& ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING

7 ¥ % % ¥ %% PLOTTING %% %% % %* CR CR
8 * Il# * ID% CR PUS @ %ZVUS FSCAN-BOX FSCAN-PLOT GR/TE? @ IF

9 PLABEL-SCAN-TITLE PLAREL-SCAN PTITLE-SCAN THEN PSCAN-FINISH
10 THEN ;

11

12 @ NQ-RDUMF-MAF CR * OPEN WHICH USER AREA (5-9)" ASK# LROF OFEN
13 DATA CiR O DO DU o CR DUF MEANGSD ATTACH HB# FBRVM !

14 RAW-HMAF-HEADER-LOAD IF LP-ON RAW-LINES RSDI-Y/N7 @ IF

15  RSD-MAP~RAW-FRINT-IT ELSE RAW-MAF THEN RAW-LINES CK

16 RAW-MLAREL INF FF THEN LOOP RAW-MAF-FINISHED ; ;S
BLOCK NUMLLI 311 467

1 ¢ DATA FEAK-A-EOOU $14 )
T & PALCMA® BEGIN * MAP COOURDINATES® CR * X= * ASK$# DROF CR

2 * Y= * ASK$ DROF CR PHSTERFS @ % + MLANASD Q@DISK SWAP * DATA= *
4 L ZRGI= * FLOATL 100. F/ F. CR * LDOK AT MOKE DATA® Y/N?
& CR O = END ;

6 1 FAE 2 T | FHLADER-MAF FHEADER-READ-IN-MAF IF PAE-MAF THEN

7 RAW-MAP-FINISHED ;

£ : ROUMF-MAF FHEADER-MAP RAW-MAF-HEADER-LOAD IF LP-ON RAW-LINES
g RSO-Y/N? € IF RSD-MAF-RAW-FRINT-IT ELSE RAW-MAF THEN
10 RAW-LINES CR RAW-MLABEL INF RAW-MAF-FINISHED THEN ;

11 @ RDUMP-HL PHEADER-MAF~ML RAW-MAF-HEADLK-LOAD IF LF-ON 1 I !

12 7 H1ARRAY + V@ 0 DO CR CR CR 16 HIARRAY + V@ & = IF MSCAN-START
13 IR 0.2 1 FLOATL F¥ F+ CLSE 100 I 2 % + HIARRAY + VD@ THEN

L4 * WAVELENGTH=" F. CR I S-S ! RAW-MLAKEL RAW-LINES

15  RAW -MAP-MULTILING RAW-LINES CK RAW-MLAREL LOG™ INF S D !

i6 RAW-MAF-FINISHLD THEN ;3 ;S

BLOCK NUMINIK 312 470

1 ¢ SFECIAL FLOT FEATURES $15 )
2290 INTEGER LVSY 1600 INTEGLER 2VSV 2100 INTEGUR 3IVSY

31 TTXL 2USV @ 170 4 1USV @ 290 - + 3 = TXL 1VUSV @ 290 - ;

4 : FOH 1VUSY @ 5 = FYL 2VUSV @ ; 2 FXL 3VSV @ ;

5 1 PSTD 290 1VUSV 1 1600 2USV | 2100 3VSV | ;

& & PDISS S50 1VUSV 1 1000 2VUSY | 1600 3VLV | 0 FS—KEY !

7 0 FLOGO-Y/N ! ;

&

(?

10

11

12

13

ia

15 ;s
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LLOCK NUMBER 313 471

( QUAILTRONICS FREE STYLE FPLOT ROUTINES FPSORT GCT-DATA  #16 )
0 INTEGER XFS~-DATA 100 UF +! O INTEGER YFS-DATA 1C0 DF +!

0. DINTEGER XFS-MAX 0. DINTEGER XFS-MINIMUM O INTEGER YFS-IDF
0. LINTEGER YFS-MAX O. DINTEGER YFS-MINIMUM O INTEGER XIFS-LF
0 INTEGER XFS-UNITS O INTEGER YFS-UNITS O INTEGER FS-#DATA

0 INTEGER XFS-SUE-UNITS O INTEGER YFS-SUE-UNITS O INTEGER YFS-L
1600 INTEGER XFS-L 14 INTEGER FSSPEED' 1 INTEGER OP-#FS

: FS-CHANGE~A-LOT-OF-STUFF CR * DEFAULT SFEED IS® FSSFEED @ . CW
* CHANGE SFEED® Y/N? CR IF BEGIN ® NEW SFEED (0-15)" ASK¥ DIROF
Ck DUF -1 < IF DROF O ELSE DUF 16 > IF DROF O ELSE FSSFEED ! 1
THEN THEN END THEN FSSFEED @ Z%ZVS ;

12 @ FS-MIN-NAX-RESET -999999. YFS-MAX 0! 999999, YFS-MINIMUM D!
13 2 XFS-DATA + D@ XFS-MINIMUM D! FS—#DATA @ 1~ 2 % XI'S-DATA + L@
14 XFU-MAX DI 3

15 : FSHOME 10 % FOHM SWAP — SWAF IF FOH 180 - ELSE POH SWAF

16 100 ~ THEN %ZMA ; ;S

s
OO NGU LU

[y
-

BLOCK NUMEBER 314 472

¢ QUAILTRON1CS FREE STYLE FLOT ROUTINES FSORT GET-DATA  #17 )
: FUGORT FS-4DATA @ DUF L DO DUF - 1 DO I 2 % XFS-OATA + LUF D@
ROT 2 + D@ FGT IF I 2 % XFS-DATA + DUF L@ ROT DUF DUF 2 + DG
ROT I 2 + B0 £ 2 % YFS-DATA + DUF D@ ROT DUF LUF 2 + D@ ROT D!
2 + I! THEN LOOF LOOF ;
: FS-GET-IATA 4 D' ! CR * HOW MANY DATA FOINTS® ASK%# LROF CR
* ENTER A% FLOATING FOINT* O F | L+ DUF F$-#0ATA ! 1 DO CR I .
. X=* ASK¥ XFS-DATA D11 * Y=* ASK# YFS-DATA I'I LOOF
BEGIN I'SORT Ch * & X Y* ©5-MIN-MAX-RESET
FS-#0ATA @ 1 DO CR 1 . * * XFS-DATA D@I F. * * YFS-LATA
DRL DU F. DDU® YFS-MAX DG FGT IF DOUF YFS-MAX D! THUN DOUF
YFS-MINIMUM L FLT IF YFS-MINIMUM [1! ELSE DDROP THEN LOOF
Cit * CHANG ANY FOINTS® Y/N? CR XF * WIICH DATA FOINTS* ASHe
DROF CR LUK O< IF DROF 1 ELSE DUF FS-#DATA » IF LROF 1 ELSE DUF
*OUNTER NEW X=* ASK# ROT 2 % XrS-DATA + [0 *  ENTER NEW Y=*
ASK# ROT 2 % YFS-DATA + I'! O THEN THEN ELSE 1 THEN END ; ;S
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ELOCK NUMIuZk 3Ll 473

QUAILTIRONICS FREE STYLE FLOT *18 )
: FO-FIND-DATA 2 % DUP XFS-DATA + DR XFS-MINIMUM DE F- XFS-MAX
D@ XFS-MINLIMUM D@ F~ F/ XFS-L @ FLOAT1.F* FIX1 POH + SUWAF
YFG-DATA + In? YFS-MINIMUM 0@ ¢~ YFS-MAX D@ YIS-MINIMUHM e F- F/
YFS-L @ FLOATL F% FIX1 FOH 180 - + ;

2 FO-MLOTTER-GO O O FSHOME 1 I"S-FIND-DATA ZMA FS-#0ATA @ 1

N0 I FS-FIND-DATA %ZDA FS-KEY @ IIF 64 I + ZMK ELSL 42 ZMK THEN

I FG-FIND-DATA ZMA LOOF ;

: FS-FLOTTER-KREY 1932 1760 2500 17460 2500 1678 25 FS-#DATA @ * -
1001992 1678 25 FS-#DATA @ % - 4 ZLN+ 1 %ZCS 0 ZRO FS—-¥DATA @ 1 L0
11 1974 1678 1 20 % - ZMA 64 1 + 256 % ZTEXT-RUF ! 1 ZTEXT %> * °
12 7 XFS-DATA ORI XFS-LF @ I ! ZFNUM ZY " * %7 YI'S-0ATA DRI

13 YFS-LF @ It | ZFNUM LOOP 2199 1710 ZMA 2 ZCS Z* * KEY* 7%’ 1 ZCS
14 2172 1688 ZhMa %t * X Y* Z’ ; S

QONDL DO
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ELOCK NUMEER 316 474
1 ( QUAILTRONICS FREE STYLE PLOT XYLABEL TITLES DP-SET $1? )
2 : FS-XYLABREL YFS-DP @ D ! YFS-MAX D@ YFS-MINIMUM D@ F- YFS-UNITJ
3 @ FLOAT1 F/ YFS-UNITS @ 1+ O DO I'DUP I FLOAT1 F¥% YFS-MINIMUM D@
4 F+ POH 270 - POH 190 — YFS-L @ YFS-UNITS @ / I % +
5 ZAMA XFNUM LOOP DDROP XFS-DP @ I ! XFS-MAX D@ XFS-MINIMUM
6 D@ F- XFS-UNITS @ FLOAT1 F/ XFS-UNITS @ 1+ O IO DDUP I
7 FLOAT1 F* XFS-MINIMUM D@ F+ XFS-L @ XFS-UNITS @ / I %
8 POH 170 - + FOH 242 - %MA ZFNUM LOOF DDROF O O FSHOME ;
? 3 XYFS~-DF~SET CR " HOW MANY Y DECIMAL PLACES DISFLAYELD *® ASK$
10 DROF CR YFS-DF ! ® HOW MANY X DECIMAL FLACES DISFLAYED * ASK#
11 DROP CR XFS-LP ! j;

12
13
14
15

16

: FS-TITLES CR ® X AXIS TITLE *" CR ZTEXT-EUF1A ASKWORDS XTITLE-L
U CR " Y AXIS TITLE * CR ZTEXT-BUF1 ASKWORDS YTITLE-L !
CR ® PLOT TITLE * CR XTEXT-RUF ASKWORDS FTITLE-L ! ;
3 S
y
sS

BLOCK NUMEER 317 475

=
M= O ZO N DO

( QUALLTRONICS FREE STYLE FLOT FS-AXIS $20 )
: FS-AX)YS CR " X MAXIMUM =z XFS-MAX DR F. CR * X MINIMUM :*
XFS-MINIMUM D@ F. CR " Y MAXIMUM =z® YFS-MAX '@ F. CR ®* Y MINIMU
M =" YFS-MINIMUM D@ F. CR " AUTO-RANGL® Y/N? CR IF ELSE " X MAX=
* ASKE XFS-MAX Tl CR * X MIN=" ASK¥ XFS-MINIMUM D! CR * Y MAX=
" AOKR# YFS-MAX DY CR ® Y MIN=" ASK# YFS-MINIMUM D! CR THEN

" HOW MANY X UNITS * ASK# DROP CR XFS=UNITS ! * X SURDIV1ISION °®
AGK:E DROF CR XFS-SUB-UNITS ! " HOW MANY Y UNITS * ASKE# DRUOF CR
YFES-UNITS ! * Y SUBDIVISION * ASK¥ DROF CR YFS-SUR-UNITS !
YES-UNITS @ YFS-SUB-UNITS @ % DUF PYL SWAF / % YFS-L ! 1 2
FSHOME YFS-L @ DU YFS-UNITS @ YFS-SUBR-UNITS @ % / 20 %ZAY 1 4

FUHOME YFS-L @ DUF YFS-UNITS @ / 40 ZAY 0 3 FSHOME O YFS-L @ 39
13+ ZDlk FS-KEY @ 1F 1600 ELSE PXL THEN XFS-UNITS @ XI"S-SUB-UNITS
14 @ % pur —-ROT 7 % X¥'S-—-L 1 O 1 FSHOME XFS-L @ DUP XFS5-UNITS @
15 XFS-GUB-UNITS @ % / 10 ZAX 0 3 FSHOME XFS-L @ DUP XFS-UNITS € /
146 30 ZAX L 4 FGHOMLE XFS-L @ 40 + 0 %ZOR O 0 FSHOME 3 H
EBLOCK NUMELR 318 476

1 ¢ QUAILTRONICS FREE STYLE FLOT TITLE #¥21 )
2 ¢ FO-TITLE-WRITES FTITLE-L @ DUP 2/ 1250 SWAF &6 % ~ TTXL %ZMA 3
3 ZCS O ZRO ZTEXT XTITLE-L @ DUF 2/ 1250 SWAP 44 X - TXL 7ZMA 2

4 ZCS 0 ZRO ATCXT-BUF1A ZTEXT+ YTITLE-L @ DUF 2/ 900 SWAF 44 %

35 = POH 240 - SWAF ZMA 2 %ZCS 90 7ZRO ZTEXT-BUF1 ZTEXT+ ©

4 ZRO 1 ZCS ;

7 1 PNER-GETTING-HEAIER 7 OFEN DATA * ATTACH WHICH AREA:® ASK#

8 TDROP DUF MSCAN-DATA ATTACH CR HE# FEVUM !

? 3 PCN-TITLES FLABEL-CHROM-TITLE PLAREL-SCAN FTITLE-SCAN ;

10 0.0 LINTEGEKR OFX-MAX 0.0 DINTEGER OFY-MAX

11 0.0 DINTEGER OPX-MINI 0.0 DINTEGER OPY-MINI

12 : OP-MAX-STORLE XFS-MAX DR OFX-MAX D! YFS-MAX L@ OFY-MAX D!

13 XFS-MINIMUM D@ OPX-MINI L'! YFS-MINIMUM D@ OPY-MINI D! ;

14 : OP-MAX-RESTORE OFX-MAX D@ XFS-MAX It OFY-MAX LB YFS-MAX D!

OFX-MINI D@ XFS-MINIMUM D! OPY-MINI D@ YFS-MINIMUM D! ;
;S
14
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LLOCK NUMBER 319 477
1 (¢ QUAILTRONICS FREE STYLE FLOT MAIN $22 )
o
3 : PFREE-STYLE QCLEAR CR " FREE STYLE PLOT ROUTINE®" CR CR
4 1 O3 1 " OVER PLOT * Y/N?7 IF O FS-KEY !
S CR * HOW MANY PLOTS * ASK+ DROF ELSE O THEN O DO OP~4FS @ IF
6 CR Cit * 195 DATA ALREADLY LOAODED® Y/N7 IF ELSE FS-GUT-DATA THIN
7 CR ZRE FH-CHANGL-A-LOT-0F-STUFF * LOAL PAFER IN FLOTTER®
8 XYFS-IM-SCT GR/TE? € IF FS-TITLES THEN FS-AX1S FS-XYLARBEL
? GR/TE? @ IF FS-TITLE-WRITES THEN FS-FLOTTER-GO OF-MAX-STORE
i0 FO-KEY @ IF FS-PLOTTER-KEY THUEN CLSE CR CR " FLOTH * I 14 . CUx
11 FS-GET-DATA OP-MAX-RESTORE FS-FLOTTER-GO THEN O O-#FS ! LOOI
12 PLOGO-Y/N @ X" 5 LOGO-FACTOR | %0 O ZMA LOGD THEM
¥3 CR " FLOT COMFLETE®" CR ZEF BELL ;S
i4
15
14
I*LOCK NUMBER 320 500
I ¢ CHROMATOGRAFHIC FLOT ROUTINES HEADIER  ADJUSTMENT $23 )
2 ¢ ZHUA Civ " THIS IS NOT A CHROMATOGRAM DATA FILi* CR BELL 3
% ¢ PCHROM-GETTING-HEADER 6 OFEN DATA * ATTACH WHICH ‘AREA:*® ASK¥
4  DRO DU MOUCAN-DATA ATTACH CR HI# FERUM !}
& 2 FCHROM-HEADER H1ARRAY 16 + V@ 7 = IF H1ARRAY 12 + VD@
& MSCAN-GTART D! HIARKAY 14 + VD@ MSCAN-FINIGH D! HIARRAY 21 + V2
7 MEAN-MAX ! H1ARRAY 22 + VR MEAN-MIN-VALUE ! 0.0083333
€ MSUAN-INCREMENT DI HIARRAY 20 + V@ DATA-I ! H1ARRAY 24 + U@
¢ IDCODE ' 1 ELSE 7HUA O THEN ;
10 = PCHROM-ADJUSGTMENT PSCAN-ADJUSTMENT-A MUSCAN-START D@ XOCALE-LOJ
11 It MSCAN-FINISH D@ XSCALE-HIGH D! CR * DEFAULT TIME RANGE IS *"
12 XLOCALL-LOW DEe 1" * TO " XSCALE-HIGH D@ F. * MINUTES® CR
13 " EXPIPAND TIMLC SCALE® Y/N? CR IF HBEGIN " ENTER NEW STARTING TIME
14 ¢  AUGKs CR DDUr XSCALE-LOW D@ FGE END XSCALE-LOW DY EBEGIN
15 " ENTER NEW ENDING TIMEs® ASKY¥ CR DDUP XSCALE-HI1GH Ite FLE END
16 XUCALE-HIGH 1 THEN S v Vo H]
KLOCK NUMEBER 321 501
1 ¢ CHROMATOGRAIMHLIC ROUTINES MAIN $24 )
2 O Rkkakdekdky LOGO IN PUCAN-FINISH dkksickkd )
% 3 FCHROM QCLEAR CR CR FCHROM~GETTING-HEADER FCHROM-HLADER IF
4 QCLEAR CR MEAN-MAX @ PLMAX ! FPCHROM-ADJUSTMENT QCLEAR CR CK
S CR ZRE " LOAD FPAPER IN FPLOTTER" CR * STRIKE (CR) TO REGIN®
6 ZTEXT-BUF ASKWORDS DROFP CR QCLEAR CR CR DECIMAL FLOATING
7z ok ok %k ok X FLOTTING ¥ % % % % %" CR CR
g * Ibi#k * Ing Cr PCHROM~-BOX FSCAN-FLOT GR/TCE? @ IF PCN-TITLES
¢  THEN PSCAN-FINISH THEN ;
10 : FNEER QCLEAR CR CR FNEB-GETTING-HEAIER PCHROM-HEADER IF
11 QCLEAR CR MEAN-MAX 2 FLMAX | FCHROM-ALOJUSTMENT QCLEAR CR CR
12 CR Z%ZRC * LOADI' PAPER IN FLOTTER" CR * STRIKE (CR) TO REGIN®
13 ZTEXT-BUF ASKWORDS DROF CR QCLEAR CR CR DECIMAL FLOATING
14 °* * % ok Xk % X FLOTTTING ¥ % % % % %* CR CR
15 * Xk * ID# CR PCHROM-BOX FSCAN-FLOT GR/TE? € IF PCN-TITLES
16 THEN PSCAN-FINISH THEN ; ;S
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KLOCK NUMELER 331 513

1

2

3

4
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@
10

1i
12
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ig ;S
RHLOCK NUMELIY 332 514
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1%
A
RLOCK. NUMLi 323 5195

1 ¢ ABEL LINLAR FIT TEST BLOCK CANNEI' ROUTINES %0
2 DECIMAL 21 SYSLOAD 23 SYSLOAD

3 4 CONSTANT NVAR NVAR 1+ CONSTANT NC 0 INTEGER XSAVL

4 NVAR NC & 2% 1- D +¢ 0 INTEGLR XL4Q NVAR NC % 2% 1- DPF +!
% NVAR NC 2 0 2 ¢ XLSQ DESCRIFTOR LSQ

é NVAIL NC 2 0 2 / XSAVLC BEGSCRIFTOR LSAVE

7 0 INTEGER M O INTEGER S NVAR 1- 4 % Di* 4! O INTEGER SXY
8 NVAR 2% 1- OF +1

@ 2 INIT SXY ZERO! SXY SXY 1+ NVAR 2% 1- WORDS S ZERO! § S 1+
10 NVAR 1- 4 % 1- WORDS M ZERO! ;

11 : FOINT DOVER 1. NVAR 1- 2% O IO DOVER F#* DDUP S DRI F+ S Dit1I
12 Lo DDROF DDROM M OINCREMENT NVAR O DD ODUF SXY DRI F+ SYY
13 D!'I DOVER F% LOOP DDROP DLOROFP ;

14 : FILL NVAR O DO NVAR O B0 S J 1- 2% 4+ II I J LSQ 'DES LOOF
19 SXY DRl NVAR 1 LSQ 'I'ES LOOF M @ FLOATL O O LSQ !'LES ; -
14 1 RLODAD ;S
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[LOCK NUMELR 334 916

1 ¢ LINEAR FIT REPLACEMENT ELOCK : $#1 )
2 ¢ PRINT CRR * ANSWER" CR NVAR O DD I 0 ANSWLER @IUS F. LOOF CR
3 " VERIFICATION®" NVAR O DD CR NVAR I MAT @GDES DDUF E. 1 1 ANSWER
4 @ELES DoUrP E. F- E. LOOF

%5 2 SOLVE FlLL LSQ LSAVE MOV / LSQ / MAT ! MATSOLVE ’ LSAVE / MAT
& 1 MATSOLVE / LSAVE ‘Y MAT ! MVERIFY FPRINT ;

7

8

(_)

10
11

12
12

1a

195 ;8

16
RLOCK NUMEBLR 335 517

L0 JUMED )

0 INTEGER JUNK

3 1085.581 DINTEGER JQ 0.0 , , —-815:0796 y 1204%.17 , ,

4 1113.507 , , -80%.0274 , , 7340.0%4 , , -10640.54 , ,

] R61.744% , , 777.9756 , , 2645.462 , , -9166.836 , ,

é 1767.707 , , —6597.305 , , 24B77.48 , , -31300.8° , ,

7 -1539.59¢ , , 18494.94 , , -39287.43 , , 22710.77 , ,

8 -200u.764 , , 25709.07 , , -S2l107.08 , , 30441.80 , ,

o 2342563 , , 11853.34 , , -31404.49 , , 20332.64 , ,
10 1512475 , , -516469.23 , , 88716.3% , , -22195.32 , ,
11 ?354.031L , , -31164.61 , , 34520.28 , , -12715.00 , ,
12 0.0 y v 0.0, G.0 4, , 0.6 , ,
13 : DISI'LAY-COLEFF LF-DIGREE @ 1+ O D0

14 JUNK @ 4 % I + 2 % JQ + DE I 2 % XCOLF 4+ D! LOOP JUNK @
1S 14+ JUNK } DISPLAY-CORFF
ILOCK NUMEER 336 820

I ¢ ABECL INVERSION ROUTINES LOAD BLOCK +0 )
2 O LF=DEGRELC \NIY N\ FIT \ DECIMAL 22 SYSLOAD FLOATING

I

n 1 RLOALN 2 RLOAD ¢ 11 RLOAD' ) 3 RLOAD 4 RLOAD S RLOAL

5 6 RLOAL 7 KRLOAL 8 RLOALD

& CR * ARLCL LOAIEDIN * CR

'}

3

©
i
N A
12
13
1la
1% - -

16
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BLOCK NUMEBLR 337 521

I ¢ ABEL-QUAIL VARIAEBLES 31 )
2 0 INTEGIR KILL-ROW-COLUMN 0 INTEGER AXCOEF 140 DF +!

2 0.0 DINTEGER A-XR 0.0 DINTEGER A-1iR 0.0 DINTEGER A-2R

4 0.0 DINTEGER A-LG S CONSTANT A-SEG 0 INTEGER AHSTEFS

S 0 INTEGER AVSTEFS 0.0 DINTEGER A-1SS 0.0 DINTEGER A-2SS

6 21 CONSTANT A-NFTS A-NFTS 1- A-SEG / 14+ CONSTANT A-LENGTH
7 0 INTEGER A-ISLG 0 INTEGER A-IST 0 INTEGER A-SCAN

8 O INTEGER Y-SiG A-LENGTH FLOAT1 .5 F¥ FIX1 CONSTANT A-LOVL

? O INTEGLKR AHORG O INTEGER A-#SCAN O INTEGER A-FL

10 O INTEGER A-DFT A-NFTS 1+ DP +1 4095 INTEGLR A-MINIMUM
11 O INTEGER A-MAX 0 INTEGER ?7A-LF O INTEGER A-FL1

61 109¢ 2LIVARKRAY AB-CORR&SD O INTEGCR X~DFT A-NFTS 1+ DF 4!

=
w

s C

39

15 A-SCAN= LAMEDA POS Y-SEG= Y MAF FOS
14 ?h-Lt= 0-NO,1-TERMINAL,2-FRINTER

— s
h

BLOCK NUMEBER 334 S22

1 ¢ ABEL-GUALL 32 E1T ABEL-FUNCTION 32 )
2 @ ARCKILL-ROW--COLUMN KILL-ROW-COLUMN @ DU IF LF-DEGREE @ 1+ O
2 D0 Dur 0.0 ROT 1 1 !LF-MAT DUF 0.0 ROT I SWAF 1 (LF-MAT
4  LOOF DU 0.0 ROT O 'LF-MAT DROF ELSE DRUFP THLN ;

ot BAXCOE 2 % SWAF 10 % + AXCOEF + L@ ;

6 ¢ TAXCOCT 2 % GWAP 10 % + AXCOUF + D! 3

7 3 AB-DIFF LF-DEGREE © 1+ 1 'O 1 2 % XCOEF + D@ I FLOAT1 F%

6 I L- 2 % XCOF + D! LOOF 3 O O I 2 % XCOLF + D@

® A-ISEG @ 1 1+ 'AXCOLF LOOF ;

10 ¢ ALCL-FUNCTION A-1R D@ DDLU % A-XR D@ ODUS % F- SQRT DDUF

11 0.0 FERQ 1 DDROF 1.0 E -25 THEN A-1SS D! A-2R Lk DDUF F¥ A-XR
L2 D Do Bk - SQRT A-2068 D A-2R DR A-2935 L@ '+ A-LR DR A-18S
13 @ F+ I/ LN A-LG D! LUFP DOUF 1 @AXCOLF A-LG D@ F% ROT 2 @AXCOEF
4 A 200 DR A-LGL It F- PR F+ ROT 3 @AXCOYF A-2R DR A-285 DR F¥
15 A-IR D@ A-1S8S DE F% F- A-XR D@ DDUF F%x A-LG D@ F% F+ 2.0 F/ Fx
L6 F1OyMINWLG 3.141593 F/ o ;S
RLOCK NUMEER 339 523

1 ¢ AREL-QUAlL AREL-INTG,IATA-GLT, !,@,+A~-DPT, X-DFFT-RSET $3 )
2 0 AT A-DPET + 1

3 : GA-DFT A-DFT + @ ;

4 @ +A-DPT DU @A-DFT ROT + SWAP 1A-DFT ;

S & AREL-INTG A-NFTS 1+ 1 D0 O I 'A-DFT I 1- FLOAT1 A-NFTS

6 1- FLOATL F/ A-XR DY A-SiZ6 BEGIN DUF 1- A-NFPTS 1- A-SEG /

7 - ¥ FLOAT1 A-NFTS 1- FLOAT1 F/ A-1R D! DUP A-NPTS 1~ A-SEG

& / % FLOAT! A-NPTS 1- FLOAT1 F/ A-2R D! A-XR D@ A-LR L@ F-~ 0.0
9 FGE 1F A-XR D@ A-1R I'! ABEL~FUNCTION FIX1 I +A-DFT
10 DiRO™ )L ELYE ABEL-FUNCTION FIX1 I +A-DI"T 1- O THEN

11 END 7A-LtP @ IF I . *® * I GA-IPT . CR THEN LOOF ;

12 ¢ AB-DATA-GET FS-#DATA @ 1 DO A-IST @ I + 1- FLOAT1 A-MNFTS 1-

13 FLOAT1 F/ XFS-DATA D!I X-IPPT A-IST €@ I + + @ DUP -1 = IF DROF
14 0.0 CLSOKE Y-SEG @ AHSTERS @ % + A—-SCAN @ SWAF WIDTH-DATALSD

15 @NMDISK DROF FLOAT1 THEN YFS-DATA D!I LOOF ; ;S

4l
R
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ELOCK NUMEER 340 524

1 ¢ ABEL-QUAIL $4 )
2 1 X-DI'T-RESET A-NFTS 14 0 L0 -1 I X-LPFT + ! LODOF ;

2 : AE-FIT AK-DATA-GET LF-CREATE-MAT AE-KILL-ROW-COLUMN 7A-LF @ IF
4 MAT-DISPLAY Cit THEN GE-SCALE-COLUMN GE-MAXIMAL LF-COEFF ;

5 : AB~FAKT1 1 KILL-ROW-COLUMN ! 3 LF-DEGREE ! A-LENGTH A-LOVL

6 4 14 FS~#DATA | O A-IST | A-SEG 14 1 DO I A-ISCG ! AE-FIT 7A-L:
7 @ IF DISFLAY-COLFF CR THEN AE-DIFF 0 KILL-ROW-COLUMN ! A-LENGTH
8 A-LOVL 2 % + 14+ FS-4DATA | A-ISEG @ 1 = IF A-LENGTH 1- A-LOVL

© A-IST ! ELSC A-IST @ A-LENGTH 1- + A-IST ! THEN A-ISEG @ 14

10 A-SEG = IF A-LENGTH A-LOVL + 1+ FS-¥DATA ! THUN LOOF ;

11 ¢ AE-FULL-LEFT X-DFT-RESCT AHOKRG @ ALS 14+ O D0 AMOKG @ ARS

12 T ~ 1 10 ¥-DPT ¢ ¢ LDOF 19 0 G0 * LECT MALS  * UR CR 3
13 1 AB-FULL-RIGHT X-DIFT-RESKT AHSTEFS @ AMORG @ ALS - 0 Lu 1 AHORG
14 B ANS 4 I 14 ¥-DFT + ! LOOF 19 0 Q0 * RIGHT HALF * CR CR ;

15 : AE-HALF-STLI-SLT X-DFT-RESCT AHSTEFS @ O 0 I I 1+

16 X-DiT + 1 LOUF 19 O QFO * HALF SET  * CR CR ; 35
LLOCK NUMEER 341 525

1 ¢ AREL-QUALL $5 )
2 o AREL-DISULAY 20 0 QPG .

320 0 QFD * MAPME * . *  SLICE$ " . CRk CR ;

4 1 AICL--MAXI-FIND DDUP DROF DUF A-MAX @ > IF DUF A-MAY ! S-S @

“%  MEAN-MAX-LOC ! THEN DU A-MINIMUM @ < IF DUF A-MINIMUM ! THEN

& DROF

¥z A-DFT-GAVE A-NI'TS 1+ 1 DD I 1- AHSTEFS @ « IF Y-SLG @ AHSTEFS
8 @ % I X-Di'f 4 @ DU -1 = IF DOROF ELGE + DUF DUF 5-S | A-SCAN

¢ @ SWAF WIDTH-DIATA&SD @NMDIGK SWAFM DROM A-INT I + B SWAF ROT 1

10 1+ &=Ll @ 4+ IF A-SCAN @ SWac CLSE DUF 5-5 ! A-SCAN B SWAT
11 AB-COKK&SDT GNMDISK DROF ROT 4+ 2 / SUAFT A-SCAN @ S-S @ THEN
12 I L A-FLL 8 0 = + & DSWAF ABUL-MAXKI-FIND DSWAF THEN

123 ABR-CORR&SD {NMDISK THEN THEN LOOF FLUSH ;

14 ¢ AB-GO AVLTEPS @ O DO [ Y-BIL6 ! A-#SCAN @ O LD I A-SCAN !t J 1
15 AREL-D1SFLAY AB-FART1 ABEL-1INTG A-DI"T-SAVE LOOF LOOF ; 2

BLOCK NUMEER 342 0926

¢ AREL-QUAIL HEADER ,HEALER~REAL, END 6 )

T ABLL-GO AMORG @ 0 = IF AB-HALF-STO-SCT 1 A-FL1 | AB-GO ELSE
AB-FULL-LEFT 1 A-FL1 ! AB-GO AB-FULL-RIGHT O A-FL1 ! AR-GOD
THIIN DINT

: A-HALF 668546. DDUF WIDTH-DATALSDH ALTER-ARRAY-LENGTH
AB-CORR&SL ALTER-ARRAY-LENGTH 61 WIDTH-DATALSD
ALTER-ROW-LENGTH 61 AB-CORR&SD ALTER-ROW-LENGTH O A-FL ! ;

: A-STD-MAM 1640. LDUF WIDTH~DATALSD ALTER-ARRAY-LENGTH
AEB-CORR&SD ALTER-ARRAY~LENGTH 1 WIDTH-DATAASD ALTER-ROW-LENGTH
1 AB-CORR&SDY ALTER-ROW-LENGTH 1 A-FL ! 5 FLUOATING

i ABEL-HEAINCR QCLEAR CR CR * AR E L INVERGSTION CR

12" WHICH USER AREA:z" ASK¥ DRO™ CR OFEN DATA " HALF-WIDTH MAF*

13 Y/N? 1F A-HALF ELSE A-STLO-MAF THEN CR " ATTACH WHICH AREA FOR I

14 NFUT:" ASK: DROF DUF WIDTH-DATALSD ATTACH CR HE# FBUM ! * ATTAC

15 WHICH AREA FOR OUTPUT:=* ASK# DROF DUF AE-CORR&SD ATTACH CR HE#

16 FBUM 14 1 24 H1ARRAY + V@ IDCOLE ! ; 3S

=
MO CONOUIDLINE
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EBLOCK NUMEER 343 527

-
HONONOUDWR-

{ ABEL-QUAIL $7 )
: AREL-HEADER~READ 16 HLARRAY 4+ V@ 2 = IF 10 O DO I H1ARRAY +
V@ I H2ARRAY + V! LOOF 27 H1ARRAY + V@ AVSTEPS | 28 H1ARRAY +
Ve AHGTEFS | 30 H1ARRAY + V@ AHDRG ! 7 H1ARRAY + V@ A-#SCAN !
A-FL @ IF 0 A-#SCAN ! THEN CR " ID% = * II¥ CR
0 A-MAX ! 4095 A-MINIMUM ! FLUSH * ENTER NEW CENTER®
Y/N? IF CR ® PRESENT CENTER VALUE IS ® AHORG @ ABS . CR
* NEW VALUE * ASK# DROF AHORG ¢ CR THEN QCLEAR CR CR
* ABEL INVERSION IN PROGRESS®* CrR CR " ID# = * ID¥ CR 1 ELSE
4HUA O THEN ;
: ABEL-END' A-MAX @ 21 HRARRAY + V! A-MINIMUM @ 22 H2ARRAY + V!

12 MEAN-MAX-LOC @ 23 H2ARRAY + V1 5 16 H2ARRAY + V!
13 FLUSH A-HALF 4Q BELL QCLEAR CR QFLASH-SET

L4 QFLAGH ® ABCL INVERSION COMFLETE * CR QFLASH-UNSET ;
15 ;9

1é
BLOCK NUMELR 344 530

i

2 AREL-QUAIL MAIN $8 )
3

4

g : AR ARLL -HEADCR ABEL-HEADER-READ IF 7A-LF @ 2 = IF LF-ON

7  THEN ARCL-GO THEN 74-LF @ 2 = IF INF THUN ABEL-END

3

@
1

11

(94

i3
e ;5

15
BLOCKN NUMEER 345 531

1 ¢ ABEL-QUALlL AREL~INTG,DATA-GLT, !,@,+A-DFPT, X-DFT-RGET $3 )
2 : 1A-DPT A-DFT + ! 3

2 : BA-DFT A-LI'FT + @

4 : +A-DFT DUP CA-LFT ROT + SWAF tA-DFT ;

S 3 ABEL-INTG A-NFPTS 14 1 0 O I !'A-DPT I 1- FLOAT1 A-NFTS

6 1- FLOATL F/ A-XR I'! A-SEG BEGIN I'UF 1- A-NFTS 1- A-SEG /

7 % FLDAT1 A~NFTS 1- FLOAT1 F/ A-1R Il DUF A-NPTS 1- A-SEG

8 / % FLOATL A-NPFTS 1~ FLOATL F/ A-2R D! A-XR '@ A-IR DR F- 0.0
9 FGE IF A-XR DR A-1R D! AREL-FUNCTION 10000. F% FIX1 I +A-DFT
10 DROIM 1 LELSE ABREL-FUNCTION 10000. Fik FIX1 I +A-IH*'T 1- O THE!
11 END 74-LFP @ IF I . * * I @GA-DFT . CR THEN LOOF

12 ¢ ABR-DATA-GLT FS-#DATA @ 1 IO A-IST @ I + 1- FLOAT1 A-NFTS 1-
13 FLOAT1 F/ XFS-DATA DII X-OPT A-IST @ I + + @ DUF -1 = IF DROP
14 0.0 ELSE Y-SEG @ AHSTEFS @ % + A-SCAN B SWAF WIDTH-DATALSD

1% @NMD1SK DROFP FLOAT1 10000. F/ THEN YFS-DATA I!I LOOP ; HS)

16 ¢ MODITIED FOR TEST IATA ~ 4~ )



311

BLOTK NUMERER 3446 532
1 7 ABREL INVERSION ROUTINES LOAD BLOCK $0 )
2 0 LF=DEGREE NIF N\ FIT \ DECIMAL 22 SYSLOAD FLOATING
3
4 337 LOAD 338 LOAD 345 LOAD 340 LOAD 341 LOAL 342 LOAD 343 LOAD
S 344 LOAIY Cit ® TEST-ABRCL LOADED * CF
6
3
e
10 38
11
12
i3
e
15
ié
IL.OCH. NUMEER 347 933
1 ¢ AREL 44 B1T ABLL FUNCTION USES A- 1R,2R,XR ,AB-DIFF 2 )
Z o ABRCKILL-ROW--COLUMN KILL-ROW-COLUNMN @ DUr IF LF-DIGRUE @ 14+ O
3 [0 DU 4ZERO 4ROT 1 1 'LF-MAT DUF 4ZERO 4ROT 1 SWAFP 1 LF-MAT
4  LOO: DU AZei0 4R0OT O VLF-MAT LROP ELUE DROF THEN ;
S 2 GAXCOEF Z % SWalr 10 % + AXCOEF + D@ ;
& o TAXKCOULY 2 % sWal L0 % + AXCOUF + Dl o
7 s AR-DLFT LF-DCGREE @ 14 1 DO 1 4 % XCOCLF 4+ FiF@ I FHLOAT1 FF¥
@ I L~ 4 % XCOUr + rFt LOOP 3 0 D0 I 4 % XCOLF + FF@ FF:F
@ A-ISEG @ 1 14+ 'AXCOLF LOOF ;
10 ¢ ARZL-TUNCTION a-1R D@ DDUf 1'% A=-XR D@ DLUS F¥ F= SQFT DLOUT
11 0.0 FEQ 1F DDROMF 1.0 E -25 THEN A-15S D! A-2R '@ DOUF F% A-XR
22 Ine DRUS TR O SART A--295 D A-2R e A-205 DR F+ A-LR [ A-15S
13 Nk F+ F/ LN A4-LG D! DUF DDU 1 @EAXCOLF A-LG D@ F*x ROT 2 RAXCOEF
14 A 200 D@ A-16S DR - F% F+ ROT 3 RAXCOLF A-2R I A-20S DR F#

1% A-1R D@ 4-18% D@ F¥ F- A-Xk D@ DDUF F¥ A-LG '@ F*% F+ 2.0 F/ F3#
14 Ft FMINUL 3.141L8993 F/ ; 35

BLOCK NUMEENR 348 534

1 ¢ ABEL-EXTRA )
2 0 INTEGER NORAE-IN O INTEGER NQAER-OUT O INTEGER NOAEB-CENTER-FT
3 : NRAB-HEADER 9 OFEN DATA A-HALF NRAR-IN @ DUF WIDTH-DATALSD

4  ATTACH HBs: FEUM | NQAE-OUT @ DUF AB-CORR&UD ATTACH HId FEVM 14
S 1 24 H1ARRAY + V@ IDCOLE !V 3

6  NRAR-HEAINIR-READ 16 HIARRAY + V@ 2 » IF 3510 O DO I H1IARRAY +
7 Ve I HZARRAY + V! LODOF 27 H1ARRAY + V@ AVSTEFS ! 28 H1ARRAY +
8 Ve AMNSTErS | 30 MHIARRAY + V@ AHORG ! 7 HIARRAY + Y@ A-#SCAN !

2

® A-FL @ IF O A-¥#SCAN { THEN CR ° ID%= ° ID¥ CK O A-MAX ! 4095
10 A-MINIMUM ! FLUSH NQAE-CENTER-I'T @ AHORG ! QCLEAR CR CR

11 * ABLL INVERS1ON IN PROGRESS® CR CR * ID#= ® ID¥ CR LF-ON

12 * ABEL STARTEDL FOR ID# = ° ID$ CR INF 1 ELSE 4HUA O THEN j;
13 : NRABEL NQAB-HEANER NQAE~-HEADER-REAL' IF ABEL-GO THEN LF-ON
14 €It " ABCL COMFLETE®" CR INF ABEL-END ;

13 ;S

1 £
-
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(4]
[ 2]
(4]

¢ ABEL-EXTRA )
O INTEGER NQAE-IN O INTEGER NQAE-O0UT O INTEGCER NQAE-CENTLR-FT

: NRAR-HEADER 9 OPEN DATA A-STDO-MAF NQRAR-IN @ DUP WIDTH-DATALSL
ATTACH HB#¥ FBRUM ! NRAE-OUT @ DUF AER~CORR&SD ATTACH HB'# FE\'M 1+
! 24 HiARRAY + VB IICOLDE ! 3

: NRAB-HEADER-READ 16 H1ARRAY 4+ V@ 2 » IF 510 O DO I H1ARRAY +
V@ I H2ARRAY 4+ V! LOOF 27 HLIARRAY + V@ AVSTEFS ! 28 H1ARRAY +
V@ AHSTLFS | 30 HLARRAY + V@ AHORG ! 7 HLARRAY + VB A-#SCAN !
A-FL @ 1F O A-#SCAN ! THEN CR *® ID¥= * ID¥ CR O A-MAX ! 4095
A-MINIMUM ! FLUSH NQAB-CENTER-FT @ AHORG ! QCLEAR CR CR
" AREL INVERSION IN PROGRESS" CR CR " ID#= * Il¥% CR LP-ON
* ABCL GTARTED FOR ID# = * Il CR INF 1 ELSE 4HUA O THEN ;

: NRAKREL NQAEB-HEADIER NOAB-HCADER-READ IF AREL-GO THEN LF-ON
Cr " ARCL COMPMLETE® CR INF AREL-END ;
$S
14

HLOCK NUMERER 350 536

RS I N . PRI P T

10
11
in
‘A

1%
Lo

16

-s
[67]

ELOCK NUMEER 351 537

LoOoNOUD Iy

CODE DI"1-SCCTOR 17 0 &) O LDA, 33 TOC, 2 2 INC, NEXT JWMF,
COnZ D"1-SECK 1000 0 S) O LDA, 333 D0A, 2 2 INC, NEXT JMF,
COnE LP1-CHECK 33 DIA, FUSH JMF,

com: In*l-ADIY O O $) O LDA, 33 DOR, 2 2 INC
CODE DP1-GD 174000 O S) O LDA, 133 DOA, 2

, NEXT UMF,
2 INC, NEXT JMF,

: IP1 RECAL DF1-SECTOR DNF1~SEEK HERE 33 SNI, JMP, HERE DiPP1-CHECK
100 AND O = YF DU JMF, THEN DROF DF1-ADLO 377 377 ' DF1-GO

377 JIMF, ;

;S
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ELOCK NUMEER 352 S40
1 QCLEAR * arn * CR
2 Q . Cr
3 Q . CR
4 QAaARAR " CR
5 0 QRRAQA 0 @ . CR
6 * QAARGARARAAA==== . CR
7 QARRAQAARA~-—~- . CKR
g ° elefelefr{ele]e]e; . CR
? ° FEEEE LT FEEQQRAORQAQQAOARA . CR
10 kbbbt FiFEEQQQQAQARRAAAAQ . CR
1 FEEE L4 H S FEFEHEEFRQQ00Q00CQRAA . CR
12 % Fskdsbddshrdaksbdad R #EQQAQAARARARA . CR
13 QRARRAARAARAGARRARRARARARA ° CR
12 * QRRACAAARAARRAARAAAR . CR
15 RARRERRAGARARGAQ . CR
16 ;38
ELOCHK NUMBLRK 393 41
1 QCLEAR * (elele] " CR
2 Q . CR
I Q . CR
4 ¢ elejelelele]e; * CR
5o QRRRR 0 Q . CR
6 " QRARQECARRAQ==== MO0 " CR
7 " GRARAAARAGR--~--~ . CR
g °* eREAAERAER v Ck
e FEEEL 4L EFFEEQQRARAARARAARA . CK
e " sk OO 00 W W QQeEREeRE . CR
o0t Foddd C ¢ 0 W WW uUERRERREN " Ck
12 % shsksksbakskske CC QO W W QORGRARRG v CH
DACHE QRAAGAAAARAARARARARARRARANMR . CkR
14 " ERACQARAAAAAAQARAAARAD * CR
15 RAARARARQAARRARARA * CR
1e ® * CR HEE)
HLOCK NUMEBER 354 542
1 ¢ BOGO-FLOT ROUTINES 2/2B/86 #0 )
2 ¢ BOGO-PLOT QCLEAR CR CR PCHROM-GETTING-HEADER FCHROM-HEALDER
3 DROFP QCLEAR CR MEAN-MAX @ FLMAX ! PCHROM~ADJUSTMENT QCLEAR CR
4 CR ZRE * LOAI' PAFER IN FLOTTER® CR ® STRIKE (CR) TO BEGIN®
S ZTEXT-BUF ASKWORDS DIROFP CR QCLEAR CR CR DECIMAL FLODATING
6 " xE% PLOTTING DON‘T BOTHER ME NOW #*¥% * CR CR
7 " ID# " IDId CR 1 %VS PCHROM-BOX PSCAN-FLOT PLABEL-CHROM-TITLE
8 QCLEAR CR CR FCHROM-GETTING-HEALER FCHROM-HEADCR UROF QCLEAR
? CR MEAN-MAX @ FLMAX ! PCHROM-ADJUSTMENT QCLEAR CR CR
10 * CHECK FEN INK FLOW®* CR * STRIKE (CR) TO BEGIN®" ZTEXT-BRUF
11  ASKWORDS DROFP CR QCLEAR CR CR DECIMAL FLOATING * #%% PLOTTING T
12 HE SUCOND ONE LEAVE MLC ALONE *%%* CR CR * IL'# * ID¥ CR
13 PSCAN-PLOT O PLOGO-Y/N ! PSCAN-FINISH ;
12
15

14

~
2]



314

ELOCK NUMELR 355 543
2

3

4

S

&

7

3

e

i0

ii

12

12

12

1%

16 ]
ELOCK NUMELKR 346 S44

§ ¢ LODNLY-TUNL LOAD ELOCK Uv/vIs - $0 )
o OCTAL

3 1 RLOADL 2 RLOAL 3 RLOAD 4 RLOAD S5 RLOAD

4 CRK * LOONLCY-TUNS LDADED * CR

Y% DECIMAL ;5

6

7

5

i
LKLOCK NUMRLER 357 545

1 ¢ LOONEY TUNE QUAILTRONICS ROUTINES TUNE *1 )
2 144 INTLCGER FWD-SCET 0 CONSTANT RFL-MAXIMUM

3 10200 INTEGER LCAF-LOCATION 44000 INTEGER RCAP-LOCATION

4 10 INTEGCR LCAP-STE™ S0 INTEGLR RCAFP-STEF

S 0 INTEGER RFL-OLL 1 INTEGER TUNE-FOWER-STEPS
¢ 400 INTEGER PWR-0UT

7 -z LCAF-MOVE-UF LLCA¥-LOCATION @ LCAF-STEP €@ + DUP LCAP-LOCATION
8 | QLCAM-WAIT? QLCAFP-0OUT! QLCAP-WAIT? ;

@ 3 LCAFP-MOVE-DOWN LCAP-LOCATION @ LCAF-STEP @ - DUP LCAP-LOCATION

10 ! QLCAI-WAIT? GLCAF-0UT! QLCAF-WAIT? j;

11 : RCAP-MOVE-UF RCA-LOCATION @ RCAP-STEF @ + DUP RCAP-LOCATION
121 GRCAI-WAIT? QRCAF-0QUT! QRCAP-WAIT? ;

13 : RCAP-MOVE-INOWN RCAF-LOCATION @ RCAP-STEF @ - DUP RCAP-LOCATIGN
14 | QRCAP-WAIT? OQRCAP-QUT! QRCAF-WAIT? j; ;S



BLOCK

CAODdDWIIR,POYONIED WS

R e N

NUMEER 3589 546

¢ LOONLCY TUNE QUAILTRONICS ROUTI

¢ TUNE-LEFT-UP BEGIN RFL-OLD ! L
END RFL-MAXIMUM < 3

: TUNC-DELAY 20000 O DO LOOF j;

s TUNE-LEFT-DOWN BEGIN RFL-OLLD !

e

< END RFL-MAXIMUM < 3

¢ TUNE=-RIGHT~UP BEGIN RFL-OLD !

g

. END RFL-MAXIMUM <

: TUNE-RIGHT-DOWN BEGIN RIFL-OLD

@

. ENDY RFL-MAXIMUM < 3§

Dok <0 17 TUNE-POWER-STEFS @ EX

@

: TUNE-RCOFL RFL DU RFL-MAXIMUM -

IF
Li

EXCIT-UF!t THEN TUNE-DELAY O S

ELSE RFL-0OLI' @ TUNE-RIGHT-UF
" ELGE RFL-OLD @ TUNE-LEFT-UF

BLOCK NUMBLEI 359 S47

53 m

[
PR

~.

- e
Sen

f LOONEY TUNE QUAILTRONICS ROUTI

: TUNL TUNE-RUECL TUNE~-FWE TUNE-REFL TUNE-FWD
: FWD-FIN1SH QFMON-WAIT? QPMON-IN@ DUF O« IF ERR-OI'FLINIZ DROF
LG L7777 AND 2 - 2 / FWD-SIT @ = IF ELSE TUNME THLN THEN 5

: RFL-FINISH QFMON-WAIT? QFMON-INE@ DUF O+« 1F ERR-OMFLINLE DROF
LGl 1777 AND REL-MAXIMUM +0 IF ELUE TUNE THEN THEN

E

E

53]

LLOCK NUMELf: 340 550

L N

-
[l sl roliaN B s

11
12
13
i4
1%

id

4
2
1
(
Q
Q

Q
R

35

NES TUNE
CaFP~MOVE~-UF

315

32 )

RFL DUF RFL-OLD @ +

LCAP-MOVE-L'OWN RFL DUF RFL-OLD

RCAF-MOVE-UF RFL DUF RFL-OLD @

! RCAP-MOVE-DOWN RFL DUP RFL-OLD

14
: TUNE-FWD FWD-SET @ BEGIN FWDN 2 - 2 / DIDUF

IF 1 SWAF ELSE

CIT-DOWN! ELSE TUNEC-FOWER-STEFS
WA THEN DROF

ENI' IIKOF 3

IF DROP ELSE TUNE~RIGHT-DOWN

IF ELSE RFL-DLD @ TUNE-LEFT-DOUWN
THEN THEN THLEN THUN 3 ]

NES TUNE

$#3 )

TUNE-REFL ;

LOONITY TUNE QUAILTRONICS ROUTINES STARTING VALUES $#4 )

0400 INTIEZLER ARGON-LLEFT 44000

INTLEGLR ARGUN-RIGHT

1020 1INTEGLER HELIUM-LEFT S2700 INTEGER HELIUM-RIGHT

HELYUM VALUCES FOR 450 TORR )

ARGON-SCT ARGON-LEFT @ DUF LCAF-LOCATION

LCA-0UT! ARGON-RIGHT @ DUF RCAF-LOCATION

RCAF-0OUT! 400 FWR-0OUT ! ;

HELYUM~OET HELIUM-LEFT @ DuP LCAF-LDCATION
LCAF-0UT! HELIUM~-RIGHT @ DUF RCAF-LOCATION

RCAP-OUT! 3
ENI-OF-DAY 1000 DUF QRCAF-0UT!

QLCAF-0UT!

’

QLCAF~WAIT?
QRCAF-WAIT?

! QLCAF-WAIT?
I QRCAF-WAIT?
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LLOCK NUMEER 361 551

1 ¢ LDONEY TUNE MANUAL CONTROL $5 )
2 : LDCAF LCAP-MOVE-DOWN ; : LUCAF LCAP-MOVE-UF ;

3 : RDCAF RCAF-MOVE-DOWN ; : RUCAP RCAP-MOVE-UF ;

4

% : EUF 10 EXCIT-UF! PWR-OUT @ 10 + PWR-OUT ! ;

6 : EDWN 10 EXCIT-DOWN! FWR-OUT @ 10 - FWR-OUT ! ;

7 : WRONG DROF * 7* CR ;

B 6 JUMPLIST MANUAL-TUNE 136 , ‘ LDCAF , 134 , / LUCAP , 135 ,

9 ¢ RUCAF , 137 , * ROCA® , 27 , * EUF , 32 , * EDNN , / WRONG ,

10

11 : MTUNE BEGIN QREY-WAIT? QKEY~IN® DUF 36 = IF DROI QREY-WAIT?
12 QKCEY-INE@ THEN DU 33 = IF IROF 1 ELSE O SWAF MANUAL-TUNE

13 QCLEAR ® LEFT= * LCAFP-LOCATION @ D. *® R1GHT= * RCAF-LOCATION
14 @ 0. EXCITER= * FWR-0UT @ 0. CR CR THEN END ;

15 ;8

Lé

BLOCK NUMEER 342

w
(4]
1J

AN D LS =

[ R =
[RSIR IR e SR B a1}

ad
1%

Jdde

LHLOCKR NUMELIR 363

(4]
cn
(]

DU D LIS =

1é
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LLOCK NUMEER 364 S94
1
2
3
4
g
z
10
11
13
14
1%
1é
DLOCK NUMELR 365 555
I 7 HALF WiDLTH FPLOT LOAL ELOCK $0 )
20000 XYHOMD NIV N PLOT N\ DECIMAL FLOATING
% 0 INTEGER HWI-I O INTEGER 1HWC-KASE 0 INTEGER 2HWC-RASE
4 0.0 DINTUGLKR PHBIZTA 9 INTCGER E-HWC O INTEGLER PHRETA-#
%1 RLOAI 2 RLOAD 3 RLOAL 4 RLOAD S RLOAD 6 RLOALD
o
ﬁ Cr * HALI-WIDTH FLOTTING ROUTINES LOALED® CR
O
I ;S
(N
1z
12
e
1%
1é
LLOCK NUMRLI 366 56
L ¢ HALF-W1DTH FPLOT HEALER, REAL, AXIS, LAEREL 1 )
2 @ HUpP-HEANER 9 OFEN DATA CR * ATTACH WHICH AREA ® ASKH# DROF DU
2 WIDTH-DATALSL ATTACH CR HE¥ FERUM ! ;
4 : HUP-HEALER-READ--IN-HW HLIARRAY 12 + VL@
%5  MSCAN-START D! H1ARRAY 14 + VDR MSCAN-FINISH D! H1ARRAY 7 + V@
6 RHUF-Y 1 HLARRAY 27 + V@ FVUSTEFS | H1ARRAY 2B + V@ PHSTEMS ! 5
7 : HWP-AX1S5-DRAW %ZHO 1 2 XYHOME 1600 80 20 ZAY 1 4 XYHOME
8 1600 160 40 %ZAY 0 3 XYHOME 0 1630 ZIR O 1 XYHOME XFS-L @ DUF
® XFS-UNITS @ XFS5-SUER-UNITS @ % / 10 ZAX 0 3 XYHOME XFS-L @ DUF

10 XFS-UNLITS @ / 30 %AX 1 4 XYHOME XFS-L @ 40 + O ZDR O O XYHODME ;
11 & HWIP~LABEL-IT 0 O XYHOME 1 It ! XFS-L @ 2 / 150 - =70

12 ZMi MSCAN-FINISH D@ MOCAN-START DR F- 2.0 F/ MSCAN-START LE F+
13 0.05 F+ ZFNUM 0 O XYHOME -150 -70 %MR MSCAN-START DR Z%FNUM

14 0 O XYHOMZ XFS-L @ 150 - =70 %MR MSCAN-FINIGH D@ ZFNUM O O

15 XYHOME GR/TE? @ IF PLABEL-SCAN-TITLE PLAEEL-SCAN PTITLE-SCAN

14 THEN ; ;S
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ELOCK NUMEER 3467 557

¢ HALF-WIDTH PLOT VARSET, CHOICE, MAIN, PLOT 22 )
t HUP-#FLOT O 0 XYHOMCE HWFP-I @ 0 DO DUF I SWAF WIDTH-DATA4LSL
@NMIISK DROF DUF PLMAX @ > IF DROP PLMAX @ THEN LUF
FSCAN-PLOT-OFFSET @ « IF DROF FSCAN-FLOT-OFFSET B THEN FLOAT1
PLMAX @ FSCAN-FLOT-OFFSET @ - FLOAT1 F/ 1600.0 F¥ FIX1 XYL
G + I FLOATL FSCAN-I D@ Mk FIX1 XYL @ + SWAF %ZDA LODOF DROF ;

: HUWF-SET 0 PSCAN-FLOT-0FFSET | 4096 FPLMAX ! O MEAN-MIN-VALUE !
PSCAN-ALJUSTMENT-A 10 XFS-UNITS ! 5 XFS-SUER-UNITS ! 2100
XFS=-UNITS @ XFS-SUER-UNITS @ % DUP -ROT / ¥ DUF XFS-L ! FLOAT1
10 HWP-I @ 1 - FLOAT1 F/ PSCAN-I Il ;

11 : HWP-SELECTIONS CR " ALL SCANS" Y/N? CR IF FVSTEFS @ FHSTEFS @
12 % 0 D0 Y HuF-FLOT LOOF CLSE BEGIN CR * X-COORDINATE " ASKE

13 DROF CR " Y-COORDINATE * ASK¥ DIIROF CR PHSTEFPS @ % + HWP-#FLOT
14 " ANOTHER PLOT® Y/N? O = END THEN j;

15 : HUWC-LAMEBDA-~GET MSCAN-START D@ F- MSCAN-FINISH D@ MSCAN-START
16 D ©F- F/ HW*-I @ FLOAT1 F¥ FIX1 ;3 ;S

NOoONOUD WS-

HLOCK NUMBER 348 560

¢ HALFWIDTH CALC ROUTINLS $#3 )

: HYC-BASCLINE-SELECT CFR * INFUT FIRST POINT FOR BASELINE *
ASKE HWC-LAMBIA-GLCT CR * INPUT SECOND FOINT FOR BASELINE °
ASK#H HWLU-LAMBLIA-GET CR 1HWC-BASE ! 2HWC-BASE ! ;

: HWC-HEADER HWIP-HEADER HUWF-HEADER-READ-IN-HW CR " ATTACH WHICH

AREA O RESULTS * ASK#E DROF DUF MEAN&GOSD ATTACH CR HBE FEUM 1 4
! MEAN&SD !LENGTH-HEADER 40 S [0 H1ARRAY I + V¢ H2ARRAY I + V!
LOOI 506 256 DO HLIARRAY I + VB H2ARRAY I + V! LOU" MSCAM-FINISH
& D@ MSCAN-START D@ F+ 2. F/ FHBETA It 28 H1ARRAY + VR 6 H2ARRAY

10 4+ V1 27 HIARRAY + VR 7 H2ARRAY + V! ;

11 ¢ HUC-DATA SWAI" WIDTH-DATA&SD @NMLISK LROF ;

12 ¢ HBET4 PUHRITA DE ;

13 : HWC-MAXIM O MEAN-MAX ! HWP-1 @ O D0 DUF I HWC-DATA DUF

14 HMIAN-MAX @ » YF MEAN-MAX | ELSE DROF THEN LOUM DUF 1HUWC BALE C©

1% HWC-DATA Suar DU -ROT 2HWC-BASE @ HWC-DATA + 2 / LDUF

146 MUAN-MIN-VALUL ! MEAN-MAX @ + 2 / MEAN-HMAX | DROF ; )

ON DLt

EBLOCK NUMEENR 369 961

¢ HALFWIDTH FPLOT AND CALCULATE ROUTINES ¥4 )
¢ HWC-DWN FREETA-4# @ DUF 0 DO DOUF I - HWC-DATA MEAN-MAX B -
IF I 4 » IF DDUF DDUP I - HWC-DATA DUF DSWAF I 1- - HWC-DATA
SWAIr - MEAN-MAX @ ROT - I'LOAT1 ROT FLOAT1 F/ .2 Fi% I 1- FLOAT1
<2 F¥ F+ DSUAP ELSE 0.0 DSWAF THEN HWP-I @ ELSE DIDUF SDROF
1- ) = If 0.0 DSWAP THEN 1 THEN +L0O0F DDROF
: HWC-UF HWF-I @ FHBETA-¥% @ L0 DUF I HWC-DATA MCAN-MAX @ < IF
FHEETA~# @ Y = 1F 0.0 ROT ELGE DU DUe I HWC-DATA DUF ROT I 1-
HWC-DATA SWAI® - MEAN-MAX @ ROT - FLOAT1 ROT FLOAT1 F/ .2 F% I
FHBETA-# €@ - 1- FLOAT1 .2 F% F+ ROT THEN HWF-I @ ELSE HUWFP-1I @
1- I = 1F 0.0 ROT THEN 1 THEN +LOOF DROF ;
: HMBCTA-MOVE HWP-I @ 3 7/ DU 0= IF DROF 1 THCEN O MEAN-MAX ! DUF
2 % SWAPI* D0 DUrr I HWC-DATA DUP MEAN-MAX @ > IF MEAN-MAX ! 1
14 PHRETA~-3# 1 CLSE DROP THEN LOOF PHBETA-%# @ HWF-I @ 3 / 2 ¥
15 1- = 1F HBETA HUWC-LAMBDA-GET PHELCTA-%# ! THEN ; ;S
16

- e s
WO 2ONOED NN
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ILOCK NUMEER 370 562

1 ¢ HALFWIDTH PLOT ANDI CALCULATE ROUTINES $5 )
2 3 HWC-# DUF HEETA-MOVE HWC-MAXIM MEAN-MAX @ MEAN-MIN-VALUL

3 @ - E~HWC @ > IF DUF HWC-DWN ROT HWC-UF F+ ELSE DIROF

4 0.0 THEN ;

5 1 HWC-MIN-MAX-FINI DUF BASE-MAXI @ » IF DUF BASE-MAXI | S-S G

6 BAGE-MAXI-LOC ! ELSEC DUF BASE-MIN-VAL @ = IF LUF

7 BASE~-MIN-VAL ! THCN THEN ;

B : HWC-SELECTION CR * CONVERT MAF*® Y/N? CR IF 4896 RASE-MIN-VAL
9 1 0 BASE-MAXI ¢ PUSTEFS @ FHMSTEPS @ % O DD I HWC~#% 100. F¥

10 FIX1 1 €-$ ! HUWC-MIN-MAX-FINDI O I MEAN&SD !DISK LOGF BASE-MAXI
11 @ 21 H2ARRAY + V! BASE-MIN-VAL @ 22 H2ARRAY + VI ELSE
12 BEGIN CR * X-COORDINATE * ASK%¥ DROP CR ® Y-COORDIINATE " ASK#

13 RO Ci PHSTEFS @ % + HWC-# * HALF WIDTH = * F. CR
14 * ANDTHCR CALCULATION® Y/N? O = END THEN ; ;S

1%

16

BLOCK NUMEEIR 371 563

1 ¢ HALFWIDTH FLOT AND CALCULATE ROUTINES $6 )
2 @ HWi* QULEAR CR CR ® HALF WIDTH PLOT ROUTINE * CR CR

3 ZRE HWP-HEADLR HUWF-HEADER-READ-IN-HW HWP-SET HWF~AXIS-DRAW

4  HWF-LABEL-YIT HWF-SELCCTIONS FPSCAN-FINISH ;

: HWC QCLEAR CR CR * HALF WIDTH CALCULATION ROUTINE® CR

¢
7 HUWC-HLEADER HUWC ~BASTLINE-SULIECT HWC-SELEZCTION FLUGH 4Q CR
& ¢ DONLC " CR BELL 3

o

LLOCK NUMEBET 372 564

I AP SN iy S

»
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LLOCK NUMELK 373

FIOTLON D LS

10
11

A2

13

1

A

LLOCH NUMRIZR 374 564

DRI PO S

a0

BLOCK NUMRLI 37% 567

¢ LINEAR F 1 T LOAD EBLOCK

O ULGES LOT 2 ‘70 FS—#DATA NIF N PLOT N
OCTAL 21 SYSLOAD

LECIMAL

1 RLOAD 2 RLOAD 3 RLOAL 4 RLOAD S RLOAD
7 RLOAD 8 RLOAD 9 RLOAL' 10 RLOAD 11 RLOAD
13 RLOAL

ONUT D LY

o

10 CR " LINEAR FIT LOADED" CR
i1 3%

12

4

iz
La
1%

0os
e

6 RLOADI
12 RLOAD

320

30 )
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ELOCK NUMEER 376 570

¢ FIT ROUTINES $1 )
2 INTEGER LF-DEGREE A4ZERO AVARIAELE LF-MAT 400 DF +!
4ZERO 4AVARIABLE XSUM-LF 4ZERO AVARIABLE YSUM-LF
AZERD AVARIARLE LF-MAXIMUM O INTEGEZR COLUMN-SAVE
0 INTEGER XCON-LF @ LI +! O INTEGER YCON-LF 9 DF +!
O INTEGER XCOEF 19 DF +! O INTEGLR ROW-SAVE
0 INTEGER OF-I
: XYCON-RESET 10 0 D0 I DUP DDUF XCON-LF + ! YCON-LF + ! LOOF ;
: LF-GET-DATA CK * IS DATA ALREADY ENTERED® Y/N?7 CR IF ELSE
FS-GET-IATA THEN °* FIT TO WHAT DEGREE FPOLYNOMIAL ¢ 2 - 5 )°*
ASK:#¥ DRO™ CR LF-DEGREE ! ;3 ¢ LF-XY TARES X Y 1 OR Y 0 )

: LF-XY IF YCON-LF + @ SWAF XCON-LF + @ ELSE YCON-LF + @
12 LF-DLGREE @ 1 + THEN 4 % SWAP LF-DEGREIE @ 2 + % 4 % + 3

-
VRN Dd U

[
-

-
[
.

14 ( RETURNS CORRECT ONE DIM VALUE )

15 2 YLF-MAT LF-XY LF-MAT + FF! ;

16 : @LF-MAT LF-XY LF-MAT + FF@ ; ;S
BLOCK NUMIZIR 377 971

1 ¢ FIT MATR1IX REDUCTION ROUTINES $2 )
2 ¢ ZCR-L¥F 4 4ZERO FREQ IF 4DROP 4DROP 4ZERD ELSE Frr/ THON ;

3 : LF-CREATE-MAT XYCON-RESET LF-DEGREE @ 1 + 0 DO AZEROD YSUM-LF
4 FF! LF-DECGRUE 2 L + I + I 10 4ZERO XSUM~LF FF! FS-#DATA @ 1 LO
% 1.0 FzFF J 0 0 K IF XF$-DATA J 2 % + D@ F:FF FF% THEN LOOF

6 4DUP XSUM~-LT FFe FF+ XSUM-LF FF! J K - XF 4DROF ELGE YFS~DATA
7 I 2% + D@ Fz:FF FF% YSUM-LF FF@ FF+ YSUM-LF FF! THEN LOOF

g XSUM-LF IrF@ I J - J 1 ILF-MAT YSUM-LF FFR J O ILF-MAT LOOF

¢ LOOF ;

10 : GE-SCALE~-COLUMN LF-DEGREE @ 14 O [0 0 I 1 EGLF-HAT

11 LF-MAXIMUM Frr! LF-DEGREE © 14+ 1 DO I J 1 BLF-MAT ADUF

12 LF-MAXIMUM FF@ FFG IF LF-MAXIMUM FF! ELSL ADROF THEN LOOF

13 LV -MAXIMUM FF@ 4ZERD FFEQ XF CLSE LF-DEGREZE @ 2 + O DO I

14 J 1 GLF-MAT LF-MAXIMUM FF@ FF/ I J 1 'LF-MAT LOOF THEN LOOF ;
15 : MAT-DISILAY CR LF-DEGRCE @ 14 O DO CR LF-DEGRCE @ 2 + 0 L0
16 1 J 1 @LF-MAT FF:F E. LOOF LOOF CK ; ;S

BLOCK NUMLuZt: 378 572

1 7 FIT MATR1X REDUCTION ROUTINES $3 )
2 ¢ LF-? LF-DEGREE €@ 1+ O DO I . * " I XCON-LF + @ . * "

3 I YCON-LF + @ . CR LOOF ;

4 : GE-MAXIMAL LF-DEGREE @ 1+ O D0 -1.0 F:FF LF-MAXIMUM FF!

S LF-DEGREZ €@ 1+ I DO LF-DEGREE @ 1+ J 10 J I 1 BLF-MAT FFAES

6 ADUP LF-MAXIMUM FF@ FFG IF LF-MAXIMUM FF! I ROW-SAVE ! J

7 COLUMN-SAVE ! CLSE 4DROF THEN LOOFP LOOF ROW-SAVE B YCON-LF + €
€ I YCON-LF + @ ROW-SAVE @ YCON-LF + ! I YCON-LF + !

? COLUMN-SAVE @ XCON-LF + @ I XCON-LF + @ COLUMN-SAVE @ XCON-LF

10 + ! ¥ XCON-LF + ! 1 I 1 GLF-MAT LF-DEGREE @ 2 + I DD 4DUP I J
11 1 CGLF-MAT 4SWAF ZCK-LF I J 1 (LF-MAT LOOF 4LROF LF-DEGRZE @ 1+
12 I 14 DO J T 1 @LF-MAT LF-DIEGREE @ 2 + J I'0O 4DUP I J 1 ELF-MAT
13 45WAl* K K 1 CLF-MAT ZCK-LF I K 1 @LF-MAT FF% FF- I J 1
14 ILF-MAT LOOF 4ADROF LOOF MAT-DISPLAY LF-7 LOOP ; ]
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LLOCK NUMBER 379 573

1 ¢ LINEAR FIT ROUTINES DISPLAY COEF 4 )
2 : DISFPLAY-COLEFF LF-DEGREE @ i+ O MO CR " X TO THE * I . * = °

3 1 4 % XCOEF + FF@ FFz:F E. LOOF CR ;

4 : Y-CALC F:FF AZERO YSUM-LF FF! LF-DEGREE @ 14+ O DD 1.0 F:FF

5 XSUM-LF FF! I IF I O DO 4DUP XSUM-LF FF@ FIF% XSUM~LF FF!

& LOOI* THEN XSUM-LF FF@ I 4 % XCOCF + FF@ FF% YSUM-LF FF@ FF+

7 YSUM-LF FF! LOOF 4DROF YSUM-LF FF@ FF:F ;

8 : PP~FIND-LOC DSWAF XFS—MINIMUM D@ F- XFS-MAX D@ XFS-MINIMUM DG
9 F- F/ XFS-L @ FLOAT1 F¥ FIX1 POH + -ROT YFS-MINIMUM D@ F-

10 YFS-MAX D YFS5-MINIMUM DR F- F/ YFS~-L @

11 FLDAT1 F#% FIX1 POH 180 - + j;

12 ¢ PP-PLOTTIR-GO O O FSHOME XFS-MINIMUM DR YFS-MINIMUM D@

2 FP-FIND-LOC %MA XFS-MAX DB XFS-MINIMUM D@ F- XFS-L @ FLOAT1
14 F/ XFU--L @ 0 DO DDUF I FLOATL P} XFS-MINIMUM L@ F+ DIIDUF DDUF
15 Y-CALC PF-FIND-LOC DSWAF XFS-DATA 2 + D@ FLE IF ZMA ELSE DUF

16 110 < XI" ZMA ELSLE ZDA THEN THEN LOOF +S
IXLOCK NUMEEIR 3u0 574
¢ CURVE F1T FLOTTING 0 )
¢ LF-CHECK--THE-FIT CR " & X oLD ¥ NEW Y*
CR O F ! FS5-4DATA @ 1 DO I . * * I 2 % XFS-DATA +
pe ppus . ¢ I 2 % YFS-DATA + D@ F. " * Y-CALC IF. CR LOOF ;

: GE-NO-MAXIMAL LF-DEGREE @ 1+ O DO LF-DEGREE €@ 1+ I 1+

DD J Y L GLF-MAT LF-DEGRCE @ 2 + J DD 4DUF I J 1 BLF-MAT 4SUWAFE
KK 1 @LF-MAT FF/ 1 K 1 @LF-MAT FF% FF- I J 1 !LF-MAT LOOF
4Iner* LOOF I I 1 @LF-MAT LF-DEGREE @ 2 + I DO 4IUF I J 1
GLF-MAT 48WAlI* FF/ 1 J 1 ILF-MAT LOOF 4DROF LOOF ;

=
F O N UD G

12 ¢ LF-COEFF LF-DIGREEZ @ DUF O ELF-MAT 4ROT XCON-LF + € 4 % XCOEF
17 4+ FF! LF-DEGRLCE @ 14+ 1 IO LF-DEGREE @ I - O GLF-MAT I 1+ 1 IO
14 LF~-DEGRLCE @ 1+ 1 - LF-DEGREE @ J - 1 @LF-MAT LF-DEGREE @ 1+ I -
15 XCON-LF + © 4 % XCOCF + FF@ FF¥ FF- LOOF LF-DLUGRIE @ I -~

16 XCON-LF + @ 4 # XCOEF + FF! LOOF ; ;S

BLOCK NUMBLI: 201 575

1 ¢ FOLY~-FLOT COEFF DISPLAY ROUTINES $6 )
2 PP-COLFF 1952 1678 29 FS—-#DATA @ % - 2500 1678 25 FH-#DATA B ¥
3 - 2500 161% 25 FS-¥DATA @ % LF-DEGREE @ 1+ 35 % + - DUF 1952

4  SWAIM 4 ZLN+ 1974 1630 28 FS-#DATA @ % - ZMA 2 ZCS FL-ON

S " TX;COEFFICIENTS;;" INF A D! 10W P OF ! LF-LEGREE @ 1+ O LO
6 2036 1590 25 FS-#DATA @ ¥ - I 35 % - ZMA 1 ZCS PL-ON * TX;X;3°
7 2057 1600 25 FS-#DATA @ % - I 35 % - ZMA I ZNUM 2162 1590 25

8 FS—-3DATA @ % - 1 39 % - ZMA I 4 ¥ XCOEF + Fr'@ FF:F ZENUM LOOF 3
? 3 FP-FICK-AFPOINT O O FSHOME FS-#DATA @ 1 DD I FS-FIND-DATA ZHMA
10 FS-KREY € 1F 64 I + ZMK ELSE 42 %MK THEN LOOF
11 : PP-PICK-AFOINT-MARK O O FSHOMLE FS-#DATA @ 1 DO I FS-FINL-DATA

—
(S8

“MA 65 OF-1 @ + ZMK LOOF OF-I € 1 + OP-1- 1 ;

.3 ¢ LF-MAIN LF-GET-DATA LF-CREATE-MAT GE-SCALE-COLUMN

14 GBGI-MAXIMAL CR " SOLVED MATRIX*® CR MAT-DISFLAY LF-COEFF CR

15 " COEFFICIENTS" CR DISPLAY-COEFF LF-CHECK-THE-FIT CR * ENTER 1°
14 ADGK:# DDROM CR ;S
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ELOCK NUMEER 382 576
1 ¢ POLY-PLOT *7 )
2 0 INTEGER ZFS-DATA 100 LF +! 0.0 DNINTEGER TFS-DATA
3 20 INTEGER PP-LRSD
4 3 FPP-L-RSD? 4 D' ! CR " ARE RSI' VALUES ALREADY LOADED'" Y/N? IF
o ELSE FS-¥IATA @ 1 OCR I . ° * YFS-DATA DEI F. * ZRSD ="
6 ASK#¥ 100. F/ ZFS~DATA DI LOOF BREGIN CR * # X
7Y RGSD® FS-#DATA @ 1 BOCR I . ° ' XFS-DIATA DRI F. °* .
8 YFS-DATA DRI F. * * ZFS-DATA DRI F. LOOF CR CR " CHANGE ANY R
? SIN VALUES" Y/N?7 IF CR * FOR WHICH DATA FOINT®" ASK# DROF CR LUF

10 0< IF DROF 1 ELSE DUP FS-#DATA @ > IF DROF 1 ELSE DUP * ENTER N
11 EW RSD" ALK# ROT 2 % ZFS-DATA + D! O THEN THCEN ELSE 1 THEN END
12 THEN ; ;S

iz
14
15
16
ELOCK NUMEER 383 577
1 ¢ POLY-PLOT RSD 28 )
2 ¢ PP -RGD O O FSHOME FS-#DATA @ 1 D0 YFS-DATA DRI DDUF THFS-DATA
3 D! DDUP ZFS-DATA DRI F¥ F- YFS-DATA DI I FS-FINU-DATA
4  DDUR SWAM PP-LRSD @ ~ SWAF ZMA PP-LRSD @ 2 % 0 ZLIR 7%ZMA TFS-DATA
S D@ DUk ZFS-DATA DRI F* F+ YFS-DATA NI I FS-FIND-DIATA
& DU Zba SWAF FRP-LRSD @ - SWAF ZMA FPF-LRED @ 2 % O ZIDR TFS-DATA
7 DR YFS-DATA D!l LOOF ;
&
9 35
10
il
e
iz
14
i%
i¢
BLOCK NUMEER 3834 600
1 ¢ CURVE F1T FLOTTING ¥? )
3
a
S POLY-FLOT-RSL QCLEAR CR * FOLYNOMIAL FLOT ROUTINE®" CR CR
¢  BEOCIN LF~MAIN PF-L-RSIH? CR ZRE " LOAD FAFER IN PLOTTER®
7 FS-CHANGL-A-LOT-0F-STUFF XYFS-DF-SET GR/TE? @ IFF FS-TITLES THEN
8 FS-AXIYS GR/TE? @ IF FS-XYLABEL FS-TITLE-WRITES THEN
? PP-PLOTTER-GO FP-RSD CR " OVER-FLOT * Y/N? IF * HOW MANY MORE °*
10 ADLK:# DROP CR O DO OP-MAX-STORE LF-MAIN FPP-L-RSDI? OF-MAX-RESTOR:
11 CR ® CHEECK PEN (CR)* Y/N? DROF CR PP-FLOTTER-GO PP-RSD LOOF
12 ELSC FS-REY @ IF FS-PLOTTER-KEY FF-COEFF THEN THEN PLOGO-Y/N @
13 IF 5 LOGO-FACTOR ! 50 0 XMA LOGO THEN CR " FPLOT COMPLETE® CR
14 7L BELL * FPLOT AGAIN® Y/N? IF ZRE O ELSE 1 THLUN CR ENID ;
1% ;S
i¢ ;S
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ELOCK NUMBLCIK 385 601
1 ¢ CURVE FIT PLOTTING #10 )
]
q
D ¢ POLY~-FLOT QCLEAR CR " FPOLYNOMIAL PLOT ROUTINE® CR CR
¢ PREGIN LF-MAIN CR ZRE * LOAD PAFER IN PLOTTER®
7 FS-CHANGE-A-LOT-0F-STUFF XYFS-DIIP-SET GR/TE? @ IF FS-TITLES THEN
8 FS-AXIS GR/TE? @ IF FS-XYLABEL FS-TITLE-WRITES THEN
? PP-PLOTTER-GUO PP-PICK-AFOINT FS-KEY
10 @ I FS-FPLOTTER-KEY FP-COEFF THCN PLOGO-Y/N @ IF S LOGOD-FACTOR
11 ! 50 0 ZMA LOGO THEN CR " PLOT COMFLETE® CR ZEF ERELL
12 " PLOT SAME DATA AGAIN® Y/N7 IF ZRE O ELSE 1 THIN CR END ;
13
14 ;5
15
16
LOCK NUMEEINR 386 602
1 ¢ FIT FLOT ROUTINES 11 )
Z : FOLY~-FLOT2 QCLEAR CR * POLYNOMIAL FLOT ROUTINE® CR CR
4 ZRI * LOAD PAMER IN PLOTTER®
% FS-CHANGL-A-LOT-OF-STUFF
6 FB-AXIS BEGIN LF-MAIN PI-fLOTTER-GO
7 CR * PLOYT SAMC AGAIN® Y/N? IF O ELSIL 1 THEN CR
8 ENU PP-FICK-AFDINT * rLOT COMFPLETE® CR Z%ZIF BELL j
(?
e
bt
122
13 ;%
18
1%
16
BLOCK NUMELIS 387 603
1 ¢ CURVE FIT FLOTTING #12 )
)
A
S 2 POLY-FLOT10 QCLEAR CR * POLYNOMIAL PLOT ROUTINE® CR CR
6 LF-MAIN CKk ZRE " LOAL' PAFER IN FLOTTER®
7 FS~CHANGE-A-LOT-OF-STUFF XYFS-DP-SET FS-TITLES FS-AXIS FS-XYLAE
8 FS-XYLARCL FS-TITLE-WRITES BEGIN FFP-PLOTTLER-GO FF-PICK-APOINT
? PLOGO-Y/N @ 1IF 5 LOGO-FACTOR
10V 50 0 ZMA LOGD THEN CR " FLOT COMPLETE®" CR BELL
11 " OVERFLOT AGAIN® Y/N? IF LF-MAIN FS-AXIS 0 ELSE Z%ZHD XRE ZHO 1
12 THEN CrR END ;
1z
14
15

. et
“nuy
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ILOCK NUMEBER 388 604

1 £ CURVE F1T PLOTTING #13 )
-

3 : FOLY-PLOT-MK QCLEAR CR " POLYNOMIAL FLOT ROUTINE® CR CK

4 PREGIN LF-MAIN CR ZRL " LOAL' PAFPER IN FLOTTER®

%  FS-CHANGL~A-LOT-0F-STUFF XYFS-DIIP~SET GR/TE? @ IF FS~-TITLES THEN
6 FS-AXIS GR/TE? @ XF FS-XYLAREL FS-TITLE-WRITES THEN

7 PF-PLOTTER-GO O OP-I ! PF-PICK-APOINT-MARK

8 CR " OVER-PLOT * Y/N?7 IF * HOW MANY MORE *

? ASKe$ DROF CR O DD OF-MAX-STORE LF-MAIN OP-MAX-RESTORE

10 CR * CHECK FEN (CR)* Y/N? DROF CR FP-FLOTTER-GO

11 PF-FICK-AFDINT-MARK LOOF

12 THEN PLOGO-Y/N @
13 IF S LOGO-FACTOR ! 50 ¢ “MA LOGO THEN CR * PLOT COMFLETE®* CR
i4 7 BELL * PLOT AGAIN" Y/N? IF ZRE 0 ELSE 1 THLN CR END ;
15 ;5

16 39
BELOCK NUMBER 389 605

1

2

ks

A

&)

é

o
A0

11

1;

ia

1%

e
IILOCK NUMEER 390 606

1 ¢ LINEAR F I T LOAD BLOCK 32 BIT MATH $0 )
20 Uses Lot o ‘0 FS-#DATA  NIF N\ FLOT N

3

4 DBECIMAL

& 1 RLOALD 2 RLOAL 3 RLOALD 4 RLOAL S RLOALD 6 RLOAL
.

8

(;I

10 CR *" LINEAR FIT LOADELD® CR

11 ;5

12

13

12

1%
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EBLOCK NUMEBEK 391 607
1 ¢ FIT ROUTINES 32 BIT 1 )
2 2 INTEGER LF-DEGREE 0.0 DINTEGER LF-MAT 400 DF +!
3 0.0 DINTEGER XSUM-LF 0.0 DINTEGER YSUM-LF
4 0.0 DINTEGECKR LF-MAXIMUM O INTEGER COLUMN-SAVE
% 0 INTEGER XCON-LF 9 DF 4! O INTEGER YCON-LF 9@ DF +!
6 O INTEGER XCOEF 12 IF +! O INTEGER ROW-SAVE
7 + XYCON-RESET 10 O I'O I DUF DDUP XCON-LF + ! YCON-LF + ! LOOF ;
8 ¢ LF-GET-DATA CR " IS5 LATA ALREAD'Y ENTERED® Y/N? CR IF ELSE
9 FS-GET-DATA THEN ® FIT TO WHAT DEGREE POLYNOMIAL ¢ 2 - 5 )*
10 ASK# DROS CR LF-DEGREE ! 3 ( LF-XY TAKES X Y 1 OR Y O )
11 : LF-XY IF YCON-LF + @ SWAF* XCON-LF 4+ @ ELSE YCON-LF + @
12 LF-DEGREE @ 1 4+ THEN 2 % SWAP LF-DEGRIE B 2 + % 2 % + ;
13 ( RETURNS CORRECT ONE DIM VALUE )
14 : VLF-MAT LF-XY LF-MAT + D! ;
19 3 @LF-MAT LF-XY LF-MAT + L€ ;
16 35
BLOCK NUMEER 392 610
1 ¢ FIT MATRIX REDUCTION ROUTINES 32 BIT 2 )
2 ¢ ZCK-LF DRUP 0.0 FEQ IF DDROF DDROF 0.0 ELSE F/ THLN 3
% : LF-CREATE-MAT XYCON-RESET LF-DEGREE @ 1 + O DO 0.0 YSUM-LF
4 DY LF-DEGRICE @ 1 + I + I DO 0.0 XSUM-LF Iyl FS-#DATA @ 1 DO
D 1.0 J 0 DO K IF XFS-DATA J 2 % 4+ D@ F¥ THEN LOOF
6 DDUr XOUM-LF DR F+ XSUM-LF D! J K - IF DDROF ELSE YFS-DATA
72 I 2% + D F% YSUM-LF D@ F+ YSUM-LF D! THEN LOOF
g8 XSUM-LF I ¥ J - J 1 MNF-MAT YSUM--LF DR J O !'LF-MAT LOOF
¢  LOOF ;
10 ¢ GE-SCALE-COLUMN LF-DEGREE @ 1+ O DO O I 1 RLF-MAT
11 LF-MAXIMUM D) LF-DEGRUE @ 14+ 1 O I J 1 @LF-MAT DDUF
12 LF-MAXIMUM I FGT 1F LF-MAXIMUM D! ELSE DDROF THEN LOOF
13 LP-MAXIMUM D@ 0.0 FLQ P ELSE LF-REGREE E 2 + O 10 I
14 J 1 ELF-MAT LF-MAXIMUM D@ F/ I J 1 !{LF-MAT LOOF THEN LOOF ;
1% @ MAT-DISP'LAY CR LF-DEGREE € 14 O 0 CR LF-DCGREE @ 2 + O IO
16 I J 1 @LF-MAT E. LOOF LOOF CR ; ;S
ELOCK NUMIR 393 611
1 ¢ FIT MATRIX REDUCTION ROUTINES 32 RIT $3 )
2 ¢ LF-?7 LF-DZGREE @ 1+ O DO I . " * I XCON-LF + & . * .
3 I YCON-LF + @ ., CR LOOQF ;
4 : GE-MAXIMAL LF-DEGRLCE @ 1+ O DD -1.0 LF-MAXIMUM Il
% LF-DEGREE @ 1+ I DO LF-DEGREE @ 1+ J DO J I 1 @LF-MAT FAES
6 DDUP LF-MAXIMUM DR FGT IF LF-MAXIMUM D! I ROW-SAVE ! J
7 - COLUMN-SAVE ! ELSE DOROF THEN LODP LOOF ROW-SAVE @ YCON-LF + @
B8 I YCON-LF + @ ROW-SAVE @ YCON-LF + ¢t I YCON-LF + !
® COLUMN-SAVE @ XCON-LF + @ I XCON-LF + @ COLUMN-SAVE @ XCON-LF
10 4+ VX XCON-LF + ! I I 1 @LF-MAT LF-DEGRCZE @ 2 + I 1O IMWF I J
11 1 BLF-MAT DSWAF ZCKR-LF I J4 1 !LF-MAT LOOF DDROP LF-DEGREE @ 1+
12 T 1+ DO J I 1 @RLF-MAT LF-DEGREE @ 2 + J DD DDUF I J 1 GLF-MAT
13 DSWAP K K 1 @LF-MAT ZCK-LF I K 1 @LF-MAT F* F- I J 1
14 ILF-MAT LOOF DDROF LOOF ( MAT-DISFLAY LF-7 ) LOOF ; +S

15
1é
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ELOCK NUMBER 394 612

1 ¢ LINEAR FIT ROUTINES DISFLAY COEF 32 RIT 4 )
2 : DISrLAY-COEFF LF~-DEGREE @ 14+ O IO CR * X TO THE * I . * = *

3 I 2 % XCOEF 4+ ©DE E. LOOF CR ;

4 : Y-CALC 0.0C YSUM-LF D! LF-DEGRCE @ I+ 0 IO 1.0

O XSUM~LF ! I IF I O D0 DpDUP XSUM-LF D@ Fx XSUM-LF It

6 LOOI* THEN XSUM-LF D@ I 2 % XCOEF 4+ DE F¥ YSUM-LF D@ F+

7 YSUM-LF D! LOOM DDKROP YSUM-LF D@ ;

g

10

11

12z

1%

14

15 ;8

ié
1:LOCK. NUMERER 395 613

1 ¢ CURVE F1T PLOTTING 32 HRIT $5 )
2 ¢ LF-CHECK-TIHE-FIT CR " & X oLD Y NEW Y*

3 CROF ' IS—+ATA @ 1 DO T . * * I 2 % XFS-DATA +

4 D@ ppur .o I 2 % YFS-DATA + @ F. " * Y-CALC F. CR LOOF ;
¢ : GE-NO-MAXIMAL LF-DIEGREE @ 14+ O DO LF-DEGREE @ 1+ I 14

7 DO J I 1 Q@LF-MAT LF-DEGRLEE @ 2 + J IO DOUF I J 1 BLF-MAT DSWAF
& K K 1 @LF-MAT F/ I K 1 @LF-MAT F% F- I J 1 'LF-MAT LOOF

9 LDROM LOOP T I L @LF-MAT LF-DEGREE @ 2 + I DO DUF T J 1

10 GLF-MAT DSWArr F/ 1 J 1 'LF-MAT LOOF DDROF LOOF ;

11

12 2 LF-COETNF LF-DEGREE @ DUF O @LF-MAT ROT XCON-LF + @ 2 % XCOEF
12 4 DY LF-DOGRR ¢ Ly 1 DO LF-DEGREE @ I ~ O @LF-NAT I 14 1 DO
14 LF-DEGREE @ 14 1 - LF-DEGREE € J - 1 @LF-MAT LF-DEGREE @ 1+ I -
1% XCON-LF + 8 2 k% XCOEF + D@ F¥x F- LOOP LF-DEGRJE @ I -

J6 XCON-LF 4 @ 2 % XCOEF + D! LOOF ; ;S

ELOCK NUMIni 3P4 614

1 ¢ LF-MAIN 32 BIT %6 )
2

% 2 LF-MAIN LF~-GET-DATA LF-CREATE~MAT GE-SCALE-COLUMN

6 GE-MAXIMAL CR ® SOLVED MATRIX® CR MAT-LISFLAY LF~COEFF CR

7 * COEFFICIENIS®" CKR DISPLAY-COEFF LF-CHECK-THE-FIT CR ®* ENTER 1°
8 ASKs DDROM CR H

B

10
11
12
13
14
15
1¢
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LLOCK NUMBER 400 620
1 ¢ ION TO ATOM RATIO ROUTINES LOAD ERLOCK $0 )
g ‘77 MAF NIF N UV/VIS N\ DECIMAL FLOATING
4 1 RLOAL 2 RLOAD 3 RLOAL 4 RLOAD S RLOAD é RLOAD
b 7 RLOAD 8 RLOALD ? RLOALD 10 RLOAD
6
7 CR * ION-TO-ATOM RATIO ROUTINES LOADELD®* CR
g ;S
l?
10
11
i2
12
i
15
16
LLOCK NUMBLR 401 621
i ¢ I/A RATI1O VARIABLES $#1 )
2 1640 DVARKAY 1ON-FEAKN 1640 TIVARRAY ATOM-FEAK
% 1640 DVARRAY RATIO-FEAK
£ 0.0 DINTLGLIR 1/A-FEAK-ATOM 0.0 DINTEGER I/A-FEAK-ION
5 0.0 DINTEOGER I/A-FPEAN-BASIZLINL O INTEGLER ION-FEARN~-MINIMUM
& 0O INTEGER I1ON-FPEAK-MAX O INTEGER ATOM-FEAR-MINIMUM
7 0 INTEGER ATOM-IMEAK-MAX 0 INTEGLR ATUM-FEAN-MAX-AT
&8 0 INTEGER I1ON-FPEAK-MAX-AT
(%]
10 ;8
11
i2
12
e
i
HLOCK NUMELI 402 622
1 ¢ I/A RATIU 2 )

AHE R

OV ONLT D

19

14

t I/ZA-HCADE: TO-SET CR " IDE " IR CR S5 OPUN DATA " ATTACH WHIU
H AREA FOR ATOM FEAK DATA " CR * AREA +1 WILL RE USED FOR ION PC
AR DATA U CR " AREA 42 WILL BE USCD FOR BACKGROUND DATA " ASHE
DROF DU Ck CR " ATOM AREA:® . CR * ION AREA:® DUF 1+ DUF
- CIt " BOCKGND AREAz* DIUF 1+ DUF . CR DUF BASCLINE ATTACH HEd
FEUM 2 + ! DIUP ION-FPEAK ATTACH HEE+ FRUM 1+ ! DUF ATOM-FEAK
ATTACH HE+ FBUM | ATOM-FEAR !'LENGTH-HEADLR BASELINE
'LENGTH-HEADER ION-FEAK !LENGTH-HEADER I/A~PEAK-ATOM D@ LIDUF
HLARRAY 12 + VD! H1ARRAY 14 + VD! O H1ARRAY 5 + V! HSTEFS
H1ARRAY 6 1 V! VUSTEPS H1ARRAY 7 + V! 0 H1ARRAY 8 + VI 2 H1ARRAY
? 4 V! 2 HIARRAY 16 + V! DATA-I B H1IARRAY 20 + V! 0 H1ARRAY 17
+ V! HEADER-SETUF FBVUM @ HCOMMENTS FLUSH ;
: YON-MAX-FINDER DATA-AVERAGE @ DUF JION-FEAK-MAX @ » IF S-2I
ION~-FEAR-MAX-AT ! ION-PEARK-MAX | ELSE DUF ION-PEAK-MINIMUM @ <
I YON-PEAK-MINIMUM | ELSE DROF THEN THEN 3 3 S
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LLOCK NUMBER 403 623

¢ ION/ATOM RATIO ROUTINES  HEALER 3 )
: I/0-HEALER-TRANSFER 35 5 I0 HIARRAY I + V@ DUF H2ARRAY I + VI
H3ARKAY I + V! LOOF 3 H3ARRAY 16 + V! I/A-PEAK-ION D@ DOUF 12
H2ARKRAY + VII! 14 H2ARKAY + VIl I/A-FEAK-BASCLINE D@ DDUF 10
H3ARRAY + VD! 14 H3ARRAY + VIt 512 256 DO H1ARRAY I + V@
HRARIKAY I 4+ V! LODF S04 256 IO HIARKAY I + VB H3ARRAY I 6 + +
VI LDOF FLUSH BACKGROUNL-LAEEL é O [0 DUF I + @ H3ARRAY 256 I +
+ V! LOO™ DROF ;

: I/A-INITIALIZE O ATOM-FEAK-MAX ! O ION-PEAK-MAX ! 0 KASE-MAXI
10 | 4096 ATOM-FEAK-MINIMUM ! 4096 ION-FEAK-MINIMUM | 4096

11 BASE-MIN-VAL ! DCCIMAL FLOATING QCLEAR CKR CR * ION-TO-ATOM RATI
12 0 ROUTING® CR CR * ATOM WAVELENGTH:" ASKE® I/A-FEAK-ATOM D! CR

13 * ION WAVELENGTH:" ASK¢ I/A-PEAK-ION D! CR * RACKGROUND' WAVELENG
14 TH:" ACKY 1/A-FEAK-BASELIND D! CR BEGIN * NUMEUR OF RE-REANS(S-72
15 0):* ASK$% DIROF CR DIUF 3 < IF 1HUA DROFM O ELSC DUF 32 » IF 1HUA

CONOUM S Wy -

16 DR O ELSE DATA-I ! 1 THEN THEN END ; )

LLOCK NUMBEIR 404 624
1 ¢ I/76 ROUTINES $4 )
2 174 -DIGILAY-FART SWAr DUF . SWAF * R8Iz * FLOAT1 10G,. F/ F.
% MSCAN-DISPLAY-FACTOR @ Ck CR /7 DUP 60 » IF DROF 60 THEN ;

4 : I/ZA-DYVFLAY O F ! QCLEAR CR * MAFFING®" CR CR " FOSITION X: *
5 HMAF-FO 0 . °® Y: * UMAF-PO @ . Cit * ION-PEAK: * 2 D!
¢ I/ZA-DYISIPLAY-FART O I'd * #° LOOF CR CR * ATOM-FEAR: *

7 I/A-DISFLAY-FART O DO * $* LOOF CR CR * HACKGROUNI': *
g I/a-DIGILAY-FART O L0 * #* LOOF CR MSCAN-LISFLAY-FACTOR @

9 " FACTOR=®" . CR ;

10 : ATOM-MAX-TINDECR DATA-AVERAGE @ DUF ATOM-FEAN-MAX @ » IF S-2D
11 ATOM-"LAN-MAX~-AT | ATOM-FEAR-MAX | ELSE DUF ATOM-FEARK-MINIMUM 2
12 < IF ATOM-FEARK-MINIMUM ! ELSE DROF THEN THEN ;

12 ¢ TOMN-GET Y/A-FPEARN-ION DR DSCAN DATA-TARI-SH-CALC DDUF S-2D

14 ION-FEAK IDISK ION-MAX-FINIEFR ;

19 2 ATON-OCT L/6-FPEAK-ATOM DE DICAN DATA-TARE-SD-CALC DDUFR S-2D

16 ATOM-FEAK 'DISK ATOM-MAX-FINDER ; )
ELOCKN NUMDiR 405 625
L ¢ I/6 RATIO WAVELENGTH CHECK ROUTINES $9 )
2 I/7A-CHIECK 4 I v QCLEAR CR BEGIN CR * ION-LINC®" I/ZA-FPEAR-ION D2
3 DDUF DDUFP F. DSCAN CR DATA-TAKE DATA~AVERAGE @ * VALUE: " . CR
4 " BUMP® WAVCLENGTH® Y/N? IF MMAP-CHECK-BUMM? I1/A-FEAN-IUGM Dt O
% ELSE DDROM 1 THEN END BEGIN CR * ATOM-LINE® I/A-PEAK-ATOM D@
6 DOUF DOUM F. DSCAN CR DATA-TAKE DATA-AVERAGE @ * VALUE: * . Cit
7 ' BUMP WAVELENGTH®" Y/N7 1F HMMAP-CHECK-BUMF? I/A-PEAK-ATOM DIl O
8 ELSE DDROF 1 THEN END REGIN CR * HACKGROUND® I/A-FEAK-RASELINE
® e [DhUP DIur F. DSCAN CR DATA-TAKE DATA-AVERAGE @ * VALUE: °* .

10 Cr " RUMI* WAVELCNGTH®" Y/N? IF MMAP-CHECK-ERUMF?

11 I/A-PEAR-BASELINE D! O ELSE DDROF 1 THEN END S D1 ! ;

12 : BASCLINE-GET-IT I/A-FEAK-BASELINE DR DSCAN DATA-TAKE-SL-CALC
13 DDUP S-20 BASELINE IDISK DATA-AVERAGE @ BASE-MAXI-F IND ;

14 ¢ I/A~GET ION-GET BASELINE-GET-IT DSWAr ATOM-GET DSWAF ;

15 ;9

i¢
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ELOCK NUMEER 406 626

1 ¢ I/A RATIO 36 )
2 ¢ I/A-5T0F QCLEAR CR CR IDCOLE @ IUF HIARRAY 24 + V! 1+ TUF

2  HZARRAY 24 + V! 1+ DUF H3ARRAY 24 + V! IDCOIE ! QFLASH~SET

4 * I/A MAr* COMPLETE" QFLASH-UNSET CR FLUSH BELL 4 OFEN QUAIL

% ID#-DONE FLUSH QFLASH ;

6+ I/76 MAFP-INITIALIZE I/ZA-INITIALIZE G/EB-SET

7 SCAN-INITIALIZE I1/A-CHECK

B I/A-HEADER I/A~HEADER-TRANSFER VSTEFS O DO HSTEFS 0 DO I J MAF
? I/A-GET I/A-DISFLAY MSCAN-DISFLAY-CHECK LOOF LOOFP ION-FEAK-MAX

10 @ H2ARRAY 21 + V! ION-PEAK-MINIMUM @ H2ARRAY 22 + V!

11 ION-FEAR-MAX-AT @ H2ARRAY 23 + V! ATOM-FPEAK-MAX @ HlARRAY 21 4
12 V! ATOM-FEAK-MINIMUM @ H1ARRAY 22 + V! ATOM-FPEAK-MAX-AT @

13 HiARRAY 23 + VI BASE-MAXI B H3ARRAY 21 + V! BASE-MIN-VAL @

14 H3ARRAY 22 + V! BASE-MAX1-LOC @ H3ARRAY 23 + V! FLUSH I/A-STOF

16 79
RHLOCK NUMEBER 407 627
1 ¢ ION/ATOM RATIO EXTRA ROUTINES $7 )
2 EXTIA CI ¥ ENTER NUW & OF HSTERS == (41 IS NICE)® ASH# DROD
3 2FEAR-OFF &6 1+ ¢ CR * ENTER NEW # 0" VSTEPS A/V (40 IS NICE)®
4  ASK: DROIM 2FCARK-0FF 11 + F CR ® ENTER NEW HSTIF SIZE (63=,.2MM)"
9 ASK# DROM FEARK-ON 5 - | CIik * ENTER NEW VSTEP SIZE (314=1MM,620=
6 2MMIY ASKE DROP FPEAR-ON 15 - | CR 3
-
&
©
10 ;¢
i1
iz
1
i1
1S
te
BLOCH NUMELIK 404 630
I ¢ I/A RAT10 ROUTINES $8 )
2 21057 INTEGER LAREL-RATIO 21577 , 20256 ,
A : RATIO-HEADLR-GIET QCLEAR CR CR ® RATIO ROUTINE®" CR " ION DATA A
4 REA:z " AGKY DROF DU TON-FEAK ATTACH HR4 FBVUM ! CR * ATOM DATA A
5 EA:* ASKE DROP DUF ATOM-PEAK ATTACH HE# FBVUM 1+ ¢ CR * RATIO RES
6 ULTS AREA:=" ASKYE DROF DUF RATIO-FEAK ATTACH HEBd FEVM 2 + ! CR
7 FRATIO-FEAK !'LENGTH-HEADER 3% 5 DO H1ARRAY 1 + V@ H3ARRAY I + V!
8 LOO™ HLIARKAY 12 + VIR H3ARRAY 12 + VD! H2ARRAY 14 4+ VDR H3ARRAY
9 14 + VDL 2% 256 10 HIARRAY 1 + V@ H3ARRAY I 3 + + V! LOOF S12

10 208 D0 HIARRAY I + V@ H3ARKRAY I + V! LOOF LABEL-RATIO 3 O DD

11 DUF 1 4+ @ H3ARRAY 256 I + + V! LOOFP DROF FLUSH ;

12 ¢ RATIO-MAX-FIND DUF MEAN-MAX @ » IF S$-5 @ MEAN-MAX-LOC !

13 MEAN-MAX ! LCLSE DUF MEAN-MIN-VALUE @ < IF MEAN-MIN-VALUL ! ELSE
14 DO THEM THEN 3

15 38
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ILOCK NUMELR 409 631
1 ¢ I/A RATIO ROUTINES 39 )
2 3 RATIO-GO 40946 MEAN-MIN-VALULE ! O MEAN-MAX ! H1ARRAY 6 + VR
3 H1ARRAY 7 + V@ % 0 DO I ION-FEAK @DISK DDUP 1PROP-ERR D! DIROF
4 FLOATL I ATOM-FEAK @DISK DDUF 2FPROF~ERR I1! DROF FLOAT1 F/
5 100. F¥ FIX1 DUF %/SD I RATIO-FEAK IDISK I S5-§5 !
6 RATIO--MAX—-FIND LOOF FLUSH MEAN-MAX @ H3ARRAY 21 + V!
7 MEAN-MIN-VALUE @ H3ARRAY 22 + V! MEAN-MAX-LOC @ H3ARRAY 23 + V!
8 FLUSH ;
4
10 : RATIO~END 4 OPEN QUAIL QCLEAR CR CR QFLASH-SET *® RATIO COMFLET
11 E* CR QFLASH-UNSET QFLASH j;
12
1z
1
1%
16 ;6
LLOCK NUMEER 410 632
10 RATIO WEIGHTING ROUTINL 10 )
2 2 RATIU-WEIGH 4026 MEAN-MIN-VALUE ! 0 MEAN-MAX | H3IARRAY 231 +
3 VB ION-FPEAK-MAX ! H3ARRAY 6 4+ V@ H3ARRAY 7 + V@ % 0 D0 I
4 RACMIO0-MZAK @RISK SWAT* FLOATL I TON-FEAK @DISK DROFP FLOAT.
5 ION-FEARN-MAX @ FLOAT1 F/ F#% 10. F#¥ FIX1 DUP ROT I RATIO-FLAW
& TDIGK X 65 ) RATID-MAX-FIND LDOF FLUSH MEAN~-MAX @ H3ARRAY
721 + V! MEAN-MIN-VALUE @ H3ARRAY 22 + V! MECAN-MAX-LOC @ H3ARRAY
g 23 ) Vi FLUSH ;
7]
Lo
il
12 3 RATIO O OFCN DATA RATIO-HEADER-GET RATIO-GO CR * WEIGH RESULT
12 S TO JON MAFP® Y/N?7 IF RATIO-WEIGH THEN RATID-EMD ;
14
LS 3G
16 ;9
BLOCK NUMEENR 411 633
1
2
3
4
é
7
3
o
A0
11
12
13
is
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RLOCK NUMBER 418 642
1 ¢ 2D-MAF LOALD' ELOCK $0 )
2 DECIMAL
3
4 1 RLOAD 2 RLOAT' 3 RLOAD' 4 RLOAD S RLOAL &6 RLOAD' 7 RLOAL
S 8 RLOAL' 9 RLOAD
é
7 CR * MAPPING LOADED® CR
8 ;S
l?
1o
11
1z
13
1a
1%
1é
BELOCK NUHBLER 419 643
1 ¢ RUAILTRONICS ROUTINES MAFPING $#1 )
2 O0CTAL 22400 INTEGER VMAF-ZERO 244460 INTEGER HMAF-ZEROD
3 0 INTEGER VMAF-FO 472 CONSTANT VUMAF-STEFS ( 472 = 1MM STEF )
4 0 INTZOGUR HMAP-FO 77 CONSTANT HMAF-STEFS ( 235 = 0.5MM STEF)
% 0. DINTEGER PEAK-ON 0. DINTEGER 1FEAK-OFF O. DINTEGER 2PEAN-OTF
& DCCYIMAL 4L CONCTANT HSTEMS 40 CONSTANT VUSTEFS ( GRID 41 X 40)
7 0 INTEGER HMAF-0ORG 0 INTEGER VMAF-ORG ¢ X Y MAF )
€ MAP-INITIALIZY QHORZ-WAIT? HMAP-ZERD @ QHORZ-0UT! QHORZ-WAIT?
©  QUERT-WAIT? VMAF-ZERO @ QVERT-0UT! QUVERT-WAIT? O HMAF-FOD ¢ O
10 VhAa-ra by ( DSCAN ALWAYS AFFROACHS LAMDA FROM LOWER )
11 s MAP DU UMAR-10 | UMAP-STEFS % VUMAF-ZERO @ + QVERT-WAIT?
12 QULET--0UTE DU HMAF-FO0 ! HMAP-STES % HMAF-ZEi0 € +
13 QHORZ~UWAIT? QHORZ-0UT! QVERT-WAIT? QHORZ-WAIT? ; : §5-2I
14  UMA-FY €@ UMAFP-0ORG @ - HSTEMNS % HMAF-FO @ + HMAF-0ORG @ - 3
15 z WSTERS 2PLAR-0FF 11 + | 3 : 'UMAF-STEFS FEAK-ON 15 - | ;
16 ¢ HHGTIS 2PCAR-0FF &6 + 1V 3 ¢ THMAF-STE'S FEAK-ON S - 1 3 39
BLOCK NUMBLI 420 644
I ¢ QUAILTRONICS [IATA MAFPPING & STORAGE ROUTINES 32 )
2 : MEAN-MAX-~FINO DATA-AVERAGE @ DUF MEAN-MAX @ > IF MEAN-MAX !
3 S-2I MEAN-MAX-LOC ! ELSE DUF MEAN-MIN-VALUE @ = IF
4 MEAN-MIN-VALUE ) ELSE DROF THEN THEN j

[4.]

: BASE~MAX1~-FIND DUF BASE-MAXI @ » IF BASE-MAX1 ! S-2D
EASE-MAXI-LOC ! CLSE DUF BASE-MIN-VAL @ < IF EASE-MIN-VAL !

- ELSE DROF THEN THEN ;

: FEAK-ON-DATA FEAK-ON D@ DSCAN DATA-TAKE-SD-CALC DDUP S-2I
MEANSSI {DISK MEAN-MAX-FIND ; ( %% LEAVLS DATA ON STACK %)

0 : FEAK-OFF-D'ATA 1PEAK-OFF [I@ DSCAN DATA-TAKE-SD-CALC 2PEAK-OFF

11 DIE DSCAN DATA-TAKE-SO-CALC +SDI SWAP 2/ SWAF DDUF DDUF S-2D

12 EASCLINC 'DISK DROF BASE-MAXI-FINID ;

13 : MMAP—IEND GCLEAR CR CR IDCODE @ DUF H1ARRAY 24 + V! 1+ LUP

14 H2ARRAY 24 + V! IDCODE ! * MAF COMFLETE®" CR FLUSH BELL 4 OFEN

15 QUAIL ID#-DONE FLUSH O O MAF ; 8258 INTEGER BACKGROUNL-LAEEL

16 16707 , 19271 , 21071 , 21838 , 17440 , ;S

—
OV NO
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ELOCHK NUMBER 421 645

{ QUAILTRONICS MMAF WAVELENGTH CHECK $3 )
1 MMAF-CHECK-BUMFP? CR * BUMF UF®* Y/N? CR IF .2 F+ ELSE * BUMF In}
WN® Y/N?7 CR IF .2 F- THEN THEN ;

@ MMAM-CHCECK 1 D ! QCLEAR CR BEGIN CR * ON FEAK WAVELENGTH®
FEAK-ON D& DIWUF F. DSCAN CR DATA-TAKE DATA-AVERAGE @ * DATA VAL
UE * . Cit * BUMM™ WAVELENGTH® Y/N? IF PEAK-UN D@ MMAFP-CHECK-EBUMF?
PEAK~ON D[! O ELSE 1 THEN END BEGIN CR *® FIRST OFF PEAK WAVELENG
TH® 1PEAR-OFF D@ DIUF F. DSCAN CR DATA-TAKE DATA-AVERAGE @ CR

* DATA VALUE * . CR * BUMI WAVELENGTH®" Y/N? IF 1PEAK-OFF @@
10 MMAP-CHECR-BUMF? 1PEARK-OFF D! O ELSE 1 THEN END BEGEN CR * SECO
11 NI OFF FEAKR WAVELENGTH" 2PEAK-OFF @ ODUF F. DSCAN CR DATA-TAKE
12 DATA-AVLRAGE €@ " DATA VALUE * . CR " BUMF WAVELENGTH® Y/N7?7 IF
13 2FEAR-OFF D@ MMAF-CHECK-BUMP? 2PEAK-OFF D! O ELSL 1 THEN END 5

VONOU" L W=

14 Dt o

1%

L& 38

BELOCK NUMBLR 422 6446

1 ¢ QUAILTRONICS MMAP HEADER TRANSFER $4 )
2 @ MMAP-HEADER IDF-SET Ci Y IDs * Ib¥ CR S OFEN DATA * ATTACH WHI
3 CH AREA FOR PEAN DATA ® CR * AREA +1 WILL BE USED FOR BACKGROUND
4 DATA " AGK: DIOF DUF DUF MEANLSD ATTACH CR HE# FEVM | MEANASD

o ILENGTH-HEADER DUF 1+ DUF RASELINE ATTACH HE$ FEUM 1+ !

6  BABELING 'LENGTH-HEADER FEARK-ON L@ DDUF H1ARRAY 12 + VI

7  H1ARRAY 14 + VD! 0 H1ARRAY 5 + V! HSTEFS H1ARRAY 6 + V! VUSTEFS
&)

HIARKRAY 7 4+ V! 0 HIARRAY B + V! 2 HIARKRAY 2 4+ VI 2 H1ARRAY 16 +
& VI DATA-T @ H1ARRAY 20 + V! O H1ARRAY 17 + V! HMAF-STEF'S FLOAT1
10 42.5 1/ FIXLE 12 % HLARRAY 25 + V! UMAF-STEFS FLOATL1 &42.5 F/
11 FIX1 12 % H1ARRAY 26 + V! HEALDER-SCTUF HEY HCOMMENTS FLUSH ;
12 ¢ MHAP-TRANSIER 30 S L0 HIARRAY T + V@ H2ARRAY I + V! LOOF 3
13 H2ARRKAY 14 4+ V) 1FEAK-OFF D@ H2ARRAY 12 + VI 2FPEAK-QFF D@
14 HZAKRRAY 14 + VDD BACKGROUND-LABEL 6 O IO DU I + @ HZARRAY
15 256 1 + 4 V! LOOF DROP 506 256 DO H1ARRAY I + V@ HR2ARRAY 1 6 +
16 + Vi LOO™ 5 35S

RLOCK NUMEBEKR 423 647

¢ QUAILTRONILCS MAaF INITIALIZE DATA & DISFLAY 35 )
¢ MMAP-INITIALIZE O MEAN-MAX ! 40946 MEAN-MIN-VALUE !

0 BASE-MAXI ! 4096 BASE-MIN-VAL ! DECIMAL FLOATING QCLEAR CR CR
* MAPPING ROUTINE" CRCR " ON PEAK WAVELENGTH:"
ASKE PEAR-ON D! CR " FIRST OFF FEAR WAVELENGTH:" ASK# 1FEAK-OFF
! CR * SECOND OFF FEAK WAVELENGTH:® ASK# 2FEAK-OF D! CR BREGIW
* NUMERER OF RE-READNS(5-20):* ASK¥ DROF CkR DUF 3 < IF 1HUA DROF
0 ELSE bur 32 > IF 1HUA DROFP O ELSE DATA-I | 1 THEN THEN EMND ;
: MMAF-DISPLAY QCLEAR CR CR * MAFPFPING® CR CR " POSITION Xz ®
HMAP-F0 @ . " Y: " UMAF-FD @ . CR " FEAK:z* CR * DATA VALUE °*
DSWAF SWAF DU . SWAP CR * REL. STD. UEVIATION:® FLDAT1 100.

F/ I'e Gt CR -ROT SWAF ® BACKGROUND:" CR " DATA VALUE * DUF .
13 SWAF CR " REL. STh. BEVIATION:® FLOAT!1 100. F/ F. CR CR *" RACKG
14 ROUNL' * MSCAN-DISFLAY-FACTOR @ DUF -ROT / DUF 60 » IF DROF &0
1% THEN O DO * +°* LOOF CR * PEARN * DUP -ROT / DUP 60 x IF

lé DiROF 60 THEN O DO " %* LOOF CR " FACTOR=®" . CR ; ;S

[EPay SN
RO ONWUMDL W)=
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ELOCK NUMEBER 424 650

=
HOLONOUDLINg-

(

(

QUAILTRONICS MAP-ADJUSTMENTS $6 )
MAF-ADJUSTMENTS BEGIN CR * CHANGE DEFAULTS® CR ® START (-5,0)°"
CR * 21X1? MAF* CR * 0.SMM STEF X 2MM STEP" Y/N? IF 314.0 CR
* ENTER NEW X STEF SIZE IN MM * ASK# F¥ FIX1 'HMAF-STEFS CK
* ENTER NEW X STARTING POINT (0 = PLASMA CENTER) IN MM " ASK#
314.0 Fk FIX1l HMAF-STEFS / HMAF-ORG ! CR * ENTER NEW X MAF END
? = TURBE WALL)> IN MM ®* ASK# 314.0 F% FIX1 HMAFP-STEFS / HMAF-ORG
@ - DUr 0« IF ARS DUF HMAFP~ORG @ SWAF - HMAF~ORG ! THEN 14
'HSTEFS CR * ENTER NEW Y STEP SIZE IN MM " ASKE# 314.0 F% FIX1
TUMAFP-STERS CR " ENTER NEW Y STARTING FOINT (0=L0OADI COIL) IN MH
ASK+ 314.0 F% FIX1 VMAP-STEFS / VUMAP-ORG ! CR *" ENTER NEW Y MA

12 P END (40 = VERY HIGH) IN MM * ASK# 314.0 Fi% FIX1 UMAF-STEFS /
13 VMAFP-ORG @ - LUF 0< IF DUF ABS SUAF UMAP-ORG @ SWAF - VUMAF~ORG
14V THEN 1+ IVSTERS ELSE 21 THSTEFS 19 'VUSTEFS 157 THMAF-~STEFS
15 628 IVMAF-STEPS -10 HMAP~DORG ! O VMAF-ORG ! THEN HSTEFS

16 VOTEFRS ¥ 1640 « IF L ELSE CR * MAF SIZE!" CR O THEN END ; ;S
BLOCK NUMEER 425 651

I+ QUAILTRONICS MAX FIND ROUTINE $7 )
2 ¢ PEAR-GITUR MMAF-INITIALIZE SCAN-INITIALIZE

% : PEAR PEAK-ON D@ DSCAN 0.0 DATA-I @ O DO DATA FLOAT1 F+ LOOP

4 TDATA-I @ FLOATL F/ FIX1 IFEAK-OFF D@ DSCAN 0.0 DATA-I @ O LD

o DATA FLOAT1 F+ LOOF DATA-1 @ FLOATL F/ FIX1 - CR . 3

6+ RBOC-MAP-TRANGFER 2% 0 DO H1IARRAY I + VB H3ARRAY I + V! LOOF

7 4 H3ARRAY 16 + V! H1ARRAY 6 + V@ HSTEPS ! HLIARRAY 7 + V@

8 VEBTCIG ! 812 2546 DO H1ARRAY I + V@ HZARRAY I + V! LOUF FLUSH ;
9 1 BGC~MAF-CORRLCT O MEAN-MAX ! 4096 MEAN-MIN-VALUL ! HSTEFS @
10 VSTURS @ % 0 DO MEANASD @IDISK BASELINE RIDISK -LI SWaP TUT

11 0 I 1F DRUPFF O THEN DUF MEAN-MAX @ » II" DUF MEAN-MAX ! I

12 MLAN -MAX-L0C 1 THEN DUF MEAN-MIN-VALUE @ < IF DUF

13 MEAN-MIN-VALULC ! THEN SWAF CORR&SD 'ID1ISK LOOP FLUSH ;

14  BGC--MAF-COMPLETED MEAN-MAX @ H3IARRAY 21 + V! MEAN-MIN-VALUE €
15 H3AKRRAY 22 + V! MEAN-MAX-LOC @ H3ARRAY 23 + V! QCLEAR CR CR

14 * CORRECTION COMPLETE®™ CR FLUSH 4 OPCN QUAIL EBELL ; ;S

BLOCK NUMELR 426 652

1 ¢ QUAILTRONICS MAF BACKGROUND CORRECTION ROUTINES $8 )
2 @ BGC-MAP-0LT QCLEAR % OFEN DATA CR CR

3 * BACKGROUNRD CORRECTION"CRCR

4 * ON-PEAK* CR * ATTACH WHICH AREA:*® ASK$# DROF DUF MEANASLD

S ATTACH CR HEY FEUM | H1iARRAY 16 + V@ 2 = IF CR " ID& " H1ARRAY
6 24 4+ V& . CR CR " BACKGROUNLO® CR ® ATTACH WHICH AREA:" ASK¥

7 DROP DUF RASELINE ATTACH CR HE# FBUM 1+ ! HZ2ARRAY 16 + V@ 3 =
8 IF CR " 1D " H2ARRAY 24 + V@ . CR 1 ELSE 0 THEN ELSE O THEN ;
9 ¢ BGC-MAF-HEADER CR CR * CORRECTED DATA®" CR * ATTACH WHICH AREA:
10 * ASK# DROF DUF CORR&STT ATTACH CR HB$ FEUM 2 + | ;

11 : EBGC-MAI* BGC-MAFM-GET IF BGC-MAF-HEADER BGC-MAP-TRANSFER

12 BGC-MAF-CORRECT BGC-MAF-COMPLETED' THEN ; ;S

13

14

15
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ILOCK NUMRER 427 653
1 (¢ QUAILTRONICS MAIN MAPFING ROUTINE 3% )
2
% o2 MHMAF O ) MAP-INITIALIZE MMAP-INITIALIZE G/BR-SET
4 SCAMN-INITIALIZE
5 MMAF-CHECK MAP-ADJUSTMENTS MMAP-HEALER MMAFP-TRANSFER
6 2 IV VSTEPS O 'O HSTEFS 0 DO I HMAF-ORG @ + J VUMAF-DRG € +
7 MAF FEAK-ON-DATA PEAK-OFF-DATA MMAF-LIISFLAY
8 MSCAN-DISFLAY-CHECK LOOM LODFP MEAN-MAX @ H1ARRAY 21 + V!
? MEAN-HIN-VALUE @ H1ARRAY 22 + V! MEAN-MAX-LOC @ H1ARRAY 23 + V!

10 BASE-MAXI €@ H2ARRAY 21 + V! BASE--MIN-VAL @ H2ARRAY 22 + V!
11 BASE-MAXI-LOC @ H2ARRAY 23 + V! FLUSH MMAF-END S L ! ;

1z

13
14
15

16

DY)
[ S 3s

BLOCH NUMEBER 428 654
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A
i1
N
14
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ILOCEH NUMBER 429 65
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P
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EBLOCK NUMBER 430 656

J S Wis

10
11
12
13
14
i%

A

RLOCE NUMEBEK 431 657

L v R 1 N T O B S

fxe]

S5

10
Ly

14
1%

1é

BLOCK NUMBER 432 6460

CON S LIy

-

HALFWIDTH ROUTINES LOAD ELOCK
200 MA NI N UV/VIGS N\ DECIMAL FLOATING
QUAIL-BASIC~REVISITELD

1 RLOAD 2 RLOAI® 3 RLOAI' 4 RLOAD

CR " HALFWIDTH LOADED * CR
;S
’

336

$0
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ELOCK NUMBLR 433 661
1 ¢ HALFWIDTH ROUTINES 31 )
2 48B460.4 DCONSTANT HEETA
3 61 INTEGER HW-I
y)
5
é
7
8
@
10 = HW-DISMLAY 10 O QPO * *
11 SWar 10 0 QFQ * X= = , ¢ Y= ®* . CR CR j
1
13
14
1%
16 35
RLOCK NUMERENR 434 6462
i ¢ HALFWIDTH ROUTINLS $2 )
2 : HW-HEADCR IDk—-SET CR * IDE " Ibd CR 9 OFPEN DATA * ATTAUH WHICH
3 AREA * ASK# DROP DUF DUF WIDTH-DATA&SD ATTACH CR HE$# FEUM !
4  WINTH-DATAKSH !'LENGTH~HEADER MSCAN-START D@ HiARRAY 12 + VDM
% MSCAN-FINISH IR HI1iARRAY 14 + VD! 0 H1ARRAY S + V! HW-I @ 7
6 HIARRAY + VI HSTEFS VSTERS % 6 H1IARRAY + V! 0 H1ARRAY 8 + !
7 2 H1IARRAY & 4 V! 6 H1ARRAY 16 + V! 1 H1ARRAY 17 + V! DATA-I1 @
€ Hi1ARKAY 20 + VI 0 H1IARRAY 21 + V! 0 H1ARRAY 22 + V! 0 H1ARRAY
® 23 4+ V! 0.2 MSCAN-INCREMENT D! HMAF-STEPS FLOAT1 62.5 F/ FIX1
10 12 % HIARRAY 29 + V! VUMAF--STERS FLOATL 62.5 F/ FIX1 12 % 26
11 H1ARRAY + V! VUSTEPS H1ARRAY 27 4+ V! HSTEFS H1ARRAY 28 +
12 V! UMAM-0RG @ H1IARRAY 29 + V! HMAF-DRG @ H1ARRAY 30 + !
13 SSCAN-BUCKING @ H1iARRAY 31 + V! SSCAN-GAIN @ H1ARRAY 32 + V!
14 HUADER-SCTUR HE:F HCOMMENTS FLUSH
19 ;9%
1¢
BLOCK NUMBER 435 663
1 ¢ HALFWIDTH ROUTLINES 3 )
2 ¢ HW-SCAN MISCAN-START DE MSCAN-AT DI HW-I @ 0 D0 MSCAN-AT
3 D@ SCAN DATA-TAKE-SD~CALC I S-2D WIDTH-DATALSD INMIIISK
4 MSBCAN-AT I'2 0.2 F+ MSCAN-AT D! LOOF ;
& : HW-MORIFIED-MAPM DUF UMAF-FD ! VUMAF-STEFS % VMAF~ZERO @ +
6 QUERT-WAIT? QVERT-OUT! DUF HMAF-FD ' HMAF-STEFS % HMAF-ZERD @
7 + QHDORZ-WAl1T7?7 QHORZ-0OUT! DSCAN QVERT-WAIT? QHORZ-WAIT? ;
8 : HW-MAI VSTEFS O DD HSTEMS O DO MSCAN-START IR I HMAFP-0RG @ +
? J VMAF-0ORG @ + DDUF HW-DISPLAY HW-MODIFIED-MAF HW-SCAN

—
(=)

LOO: LOOF ;
11 : HW-INITIAL1ZE DEC1MAL FLOATING QCLEAR CR CR * HALF W I D
12TH KOUTINE * CR BEGIN CR * +/- WAVCLENGTH SCAN ON °
13 HBETA F. CR * ¢ 6.0 ANGSTROM MAX )* ASK# DDUF 6.0 FLE IF LDUF
14 DDUP HECTA DSWAP F- MSCAN-STAKT D! HEETA F+ MSCAN-FINISH It

1S 0.1 F/ FIX1 1+ HW-I ! 1 ELSE DDROP 2HUA O THEN END CR

16 " NUMECIK OF RE-READS(S-20):* ASK# DROF DATA-I ! ; ;S
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EBLOCK NUMBER 436 664
1 ¢ HALF=-WIDTH MAIN 24
el
Z : MWIDTH O F | MAP-INITIALIZE HW-INITIALIZE G/E-SET
4 SCAN-INITIALIZYE MAP~ALDJUSTMENTS HW-HEALDEF
5 QCLEAR CR CR CR * HALFWIDTH IN PROGRESS®" CR CR CR QFLASH-SET
6 QFLASH * LON‘T BUG ME" QRFLASH-UNSET CR
7  HW-MAF MMAP-END ;
a8
® 55
10
11
i2
13
ie
1%
id
ILOCH. NUMELIR 437 665
L
3
4
&
10
il
i
12
i0
1
RLOCK NUMBLIR 438 666
1
3
A
S
6
8
©
10
11
2
13
12
15
L&
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BLOCK NUMBER 439 667

16

BLOCK NUMELR 440 670

¢ NEB DATA WORKUF ROUTINES $#0 )

1
i

¢ 1 RLOAD o RLOAD

10 38

11
12

13

ie

i%
1
HLOCK NUMEEI 441 671

1 ¢ NCE $1 )
2 ¢ RMEB-HeEADER 7 OFEN DATA CR " ATTACH WHICH AREA:z® ASkKF OROF DU
% MSCAN-DATA ATTACH CR HEL FEUM ¢

4 : RNEB-FRINT CK * STARTING TIME(MIN):=® ASK# DROF 120 * CF

S " ENDING TIME(MINDIz® ASKE DROPFP 120 % CR SWAP O CR I . I

6 HMSCAN-DATA €DISE * ' DROF . LOOF 5

7 RNEEB-GET RNER-HEADER FCHROM-HEADER DROP CR * ID¥ * ID%# CR ;

¢ RNER-SUMMATION 0.0 DATA-SUMMATION D! 1+ SWAF DDUF - 1- -ROT DO
I MSCAN-DATA GDISK DROFP FLOAT1 DATA-SUMMATION D@ F+
10 DATA-SUMMATION D! LOOFP DATA-SUMMATION D@ ROT FLOAT1 F/ FIX1 ;

<~ o

—
N

-t
[£2)
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BLOCK NUMBER 442 672

1 % NEE 32 )
2 : RNEB-MEAN RNER-HEADER PCHROM-HEADLCR DRUOF LF-0ON * AVERAUE VALUW:
3 S FROM TIME DATA" CR ® ID # " IDl¥ CR INF " STARTING POINT FOR EA
4 CKGROUND ® ASKi#E DROFP CR ® END FOINT FOR BACKGROUNLD * ASKkE LROF
% ENER-SUMMATION DATA-AVERAGE ! LP-ON * BACKGROUNI: VALUE="*

6 DATA-AVERAGE @ . CR INF CR * HOW MANY FPEAKS * ASK# DROF CR O DY
7 * STARTING + * ASK$ DROI* * ENDING # " ASKE DROF CR

8 RNEH-SUMMATION DATA-AVERAGE @ - I LF-ON ® PEAK &4 " . * ' . CR
9 INF LOOF PSCAN-FINISH ;

in

11

D -

o+ y -t
13

14

i
LKLOCK NUMBIER 443 673

1

3

4

5

I

&

(.5
10

11
11
1a
16
BRLOCK NUMRER 444 674

1 ¢ MOfZ SHIT

2 PCHROM-XSCALE~LAREL D @ 2 DI ! XSCALE-HIGH D@ XSCALE-LOW L@ F-
I 146.0 F/ 2.0 F% 2 0 DO DI I FLOATL Fi% 0.0 I+ 44 I 240 X% + 130
4 ZMA ZFNUM LOOFP DOROFP DDt O O XYHOME

S : PCHROM-BOX FVALUES-CHROM SET-AXIS YSCALE-LABEL

6 FCHROM-XSCALE-LAREL ;

7 425 LODAL

3

@
10 ;S

11
12

13
14
15
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EBLOCK NUMERER 445 675

¢ BOGO-FLOT ROUTINES 2/28/86 0 )
: BOGO-PLOT QCLEAR CR CR FCHROM-GETTING-HEADER PCHROM-HEADER
DROF QCLEAR CR MEAN-MAX @ PLMAX ! PCHROM-ANJUSTMENT QCLEAR CR
CR ZREZ * LOAD PAPER IN PLOTTER" CR * STRIKE (CR) TO BEGIN"
ZTEXT-RUIF ASKWORDS DROF CR QCLEAR CR CR DECIMAL FLOATING

* ¥k PLOTTING DON‘T BOTHER ME NOW *%% * CR CR

* I " ID¥ CR 1 %ZVS FCHROM-BOX PSCAN-FLOT FPLABEL-CHROM-TITLE
QCLEAR CR CR PCHROM-GETTING-HEADER FCHROM-HEADIER DRUOF QCLEAR
CR MEAN-MAX @ FPLMAX ! PCHROM-ADJUSTMENT QCLEAR CR CR

* CHECK PEN INK FLOW® CR " STRIKE (CR) TO BEGIN" %TEXT-RBUF
ASKWORDS IROF CR QCLEAR CR CR DECIMAL FLOATING * %%k PLOTTING T
12 HE SLCONI' ONE LEAVE ME ALONE #k#® CrR CR * ID¥® * ID# CR
13 FSCAN-FLOT 0 FPLOGOD-Y/N ! FPSCAN-FINISH ;

NN DS LI

[
= O

14

1%

16 ;8
ELOCK NUMEER 446 676

1 ¢ EROGO-FLOT ROUTINES 2/28/86 $0 )
2 ¢ BOGU-IMLOT QULEAR CR CR PNEBR-GETTING-HEADER FCHROM~HEALER

3 DROF QCLEAR CR MEAN-MAX @ FLMAX ! PCHROM-ADJUSTMENT QCLEAR CR
4 CR G2 " LOADL PAPER IN FLOTTER® CR * STRIKE (CR) TO BEGIN"

S ZTEXT-BUF ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING

& ' RNk FLOTTING DON‘T ROTHIZR ME NOW *#*% * CR CR

7 " Ik " IDE CR 1 %VS FCHROM-BOX FSCAN-FLOT FLAREL-CHROM-TITLE
€ QCLCEAR CR CR PNEB~-GETTING-HEADER FCHROM-HEADER DRUF QCLEAR

9 CR MEAN-MAX @ PLMAX ! FCHROM-ADJUSTMENT QCLEAR CR CR

10 " CIHLCK FEN INK FLOW" CR * STRIKE (CKR) TO BEGIN® ZTEXT-RUF

11 ASKWORDG DROF CR QCLEAR CR CR DCECIMAL FLOATING * k% FLOTTING T
12 HE G COND ONC LEAVE ME ALONE *%%* CR CR * ID¥ " ID¥ CR

13 FSCAN-PLOT O FLOGD-Y/N ! FSCAN-FINISH ;

14

1%

16

-
w

BLOCK NUMEER 447 677

{ CHROM INTEGRATE 30 )
0.0 DINTEGLER INT-SUMMATION
: INT-HEADLCR PCHROM-GETTING-HEADER FCHROM~HEALER LROF ;
: INT-VICEW MUCAN-FINISH D@ FIX1 120 % O O CR I . * " I FLOAT1
.5 Fk O F ¢ DDUF FIX1 60 /7 DUP . * =* 60 % FLOAT1 F- F.
MSCAN-DATA @IDISK DROF * * . LOOF ;
: INT-AREA-GET CR * ENTER BRASE LINE VALUE:*®* ASK¥ LROF CR
* STARTING LIATA FOINT:z* ASKE DROF CR " ENDING DATA POINT:"®
ASK# DROFP SWAF Q. INT-SUMMATION [! DO DUF MSCAN-DATA @IDISK
DROMF SWAP — FLOAT1 INT-SUMMATION D@ F+ INT-SUMMATION D! LOOF
LROF 1 D ! CR CR " AREA =:" INT-SUMMATION D@ F. CR ;

CONOIADGIII

(SR R N
U S i) = O
-
12}



BLOCK NUMBER 4489 700

SN D IS

BLOCK NUMEIZR 449 701

(RS S SR P

ELOCK NUMEER 450 702

¢ DATA DIRECTORY LISTING ROUTINES

NN S g

1 RLOAD 2 RLOAD 3 RLOALD 4 RLOAD
CR * DATA DIRECTORY LOADED® CR

;S

L4

Wiy— > o

B

™

oon

342

30
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ELOCK NUMEBER 451 703

1 ¢ DATA DIRECTORY LISTING ROUTINES $#1 )
2 0 INTEGER DIR-LONG? O INTEGER DIR-LF?

3 : DIRECTORY-COMMENTS 31 H1ARRAY + V@ * BUCKING = * . 32 H1ARRAY
4 + ve " GAIN = " . CR 16 H1ARRAY + V@ DUF 7 = IF ELSE DUF 2

5 » IF 25 HIARRAY + V@ FLOAT1 314. F/ * X STEF SIZE = ®* F. 26

6 H1IARRAY + V@ FLOATL 314. F/ * Y STEF SIZE = * F. 27 H1ARRAY

7 + V@ 28 H1ARRAY + ve * " . " X" . " MAF ORIGIN * 29 H1ARRAY
8 + Ve 30 H1ARRAY + V@ . * ,* . CR DUF B8 = IF * WAVELENGTHS * CR
? 7 HiARRAY + VR O DO I . * * 100 I 2 % + H1ARRAY + VD@ F. Ck

10 LOOF THEN THEN THEN DROP 16 8 DO 32 0 10 J 32 * I + H1ARRAY +
11 V@ DuP 256 / DIR-LFP? @ IF LP-0OUT ELSE QTERM-OUT! THEN 255 AND
12 DIR-LP? @ IF LF-0UT ELSE QTERM-0UT! THEN LOOF CR LOOF ;

13 ¢ DIR~-LINE DIR-LONG? @ IF ELSE DIR-LF? @ IF

e - * THEN
15 THEN ; ;5
1é
BLOCK NUMEBER 452 704
1 ¢ DIRECTORY FILE TYFE ROUTINE $2 )
2 DIRCCTORY=-WHATS-THE~-FILE-TYFE? 16 HIARRAY + V& [UF ¢ = IF
% " SCAN" ELSE uUr 1 = IF " FSCAN' ELSE DUF 2 = IF * RAW MAF*
4 ELSE DU 3 = IF " RAW BRGND* ELSE DUF 4 = YIF * BKGND CO#R MAF*
S ELSE DUF § = IF " ABEL MAP® ELSE DUF 6 = IF * HALFWIDTH MAF*
6 ELSE DUP 7 = IF * CHROMATOGRAFH® ELSE LIUFP 8 = XIF " MULTI MAP®
7

THEM THEN THEN THEN THEN THEN THEN THEN THEN LROF ;
8 1 FILL-RILL HEYE FEUM 1 512 O IO 8224 I H1ARRAY 4+ V! LOOFP FLUSH ;
7

il ;5

i3

LA

1%

i
ILOCK NUMBER 453 705

1 ¢ DATA DIRECTORY LISTING ROUTINES 33 )
2 ¢ DIRCCTORY-LISTING O F ' DO I HB# FBVUM ! CR * AREA:" I .

3 24 H1ARRAY + V@ DUP 8224 = IF * EMFTY " DIR-LINE DROF

4 CR ELST *  ID# * . 19 H1IARRAY 4+ V@ DUF 100 7/ DUF * .... ' .
S/ 100 % - .0 * 18 H1ARRAY + Ve . CR DIR-LONG? @ IF

6 DIRLECTORY-WHATS-THE--FILE-TYFE? * TYPE DATA FILE ... X(*

7 6 H1IARRAY + V@ . * ,* 7 HLIARRAY + ve . * ,* 8 H1ARRAY + V@ .

8 * ) DATA ARRAY"™ CR * MINIMUM VALUE:" 22 H1ARRAY + VR . H1ARRAY
? 21 +ve * MAXIMUM VALUE:® . * @ DATA FOINT * H1ARRAY 23 + Ve

10 . CR * PRESSURE:z*® 10 H1ARRAY 4+ V@ . * TORR * 11 H1ARRAY + Ui
i1 DUF O = IF * ARGON" ELSE DUF 1 = IF * HELIUM®" ELSE DUF 2 = IF
12 " OTHER®* THEN THEN THEN IROF * TYFE PLASMA® CR

13 DIRECTORY-COMMENTS THEN THEN LOOF ; 7S



BLOCK NUMEBER 454 706

¢ DATA DIRECTORY LISTING ROUTINES

DROF DUF DIR-LF? | IF CR LF-ON THEN CR
0 F ! ROT . CR CR DIRECTORY-LISTING DIR
QUAIL ;

IR O DIR-LONG? | CAT-DUMF ;

CATALOG 1 DIR-LONG? ! CAT-DUMF ;

TNt S W

11 ;8

BLOCK NUMEBER 45 707

n

SO T S-S TR B DRy

A0

BLOCK NUMBER 456 710
{ MULTI-LINLC DATA TAKE LOAD' ELOCK

707 HW-T N1IF N HALF N\ DECIMAL FLOATING

1 RLOAD 2 RLOADN 3 RLOAD

CR " MULTI-LINE LOADIED * CK

-
SO gyl s
.

USRS,
w
-
w

12

o~ on

344

4 )

: CAT-DUMM OQCLEAR CR " CATALOG OF WHICH DATA AREA (5,7,91" ASHE
DROF DUF OPEN DATA CR * STARTING FILE®" ASK# DROF * END FILE®
ASK# DROP 14 SWAF CR * REFORT DEVICE ( 0=TTY, 1=LP )" ASK%#

* DIRECTORY FOR DATA-*

-LF? IF INF THEN 4 OFEN

$0 )
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LLOCH NUMBEKR 457 711

1 ¢ MULTI-LINE ROUTINES #1 )
z 0 INTEGER ML-3LINE O INTEGER #LINE 100 DF +!

I

At ML-SCAN ML-#LINE @ O DO I 2 % #LINE + D@ DSCAN

S DATA-TARLE-GL -CALC I S-20 WIDTH-DATALGD INMIISK LOOF ;

£ @ ML-MAP VSTEFS O DO HSTEPS O DD I HMAF-ORG @ + J VMAP-ORG @ +
7 DDLU HU-DISFLAY MA* ML-SCAN LOOF LOOF ;

B ¢ ML-SELECT-LINES SCAN-INITIALIZE

9 CR * HOW MANY LINEG® ASKE DROF DUF ML-3¥LINE ! DUF H1ARRAY 7

10 4+ V! 0 Lo CR " INPUT WAVLELENGTH # * I . ASK# REGIN DDUP DSCAN
11 DOUr Ci Fa CR DATA-TAKE DATA-AVCRAGE @ *  DATA VALUE=" . CR

12 * BUMF WAVELENGTH® Y/N7? IF MMAFP-CHECK-RUMF? O ELSE LIUF

13 T 2 % LINE 4 Dt L THEN END I 2 ¥ 100 + HIARRAY + VD! LOOF

14 CR * BLOCK SLIT AND STRIKE (CR)" ZTEXT~BUF ASKWORDS DROF CR

19 DATA-TARE-SD--CALC DROF MEAN-MIN-VALUE ¢ * STRIKE (CR) 7O BEGIM®
16 JTEXT-RBUF ASKWORDS DROF CK ; H=

ELOCH NUMBRLT 4450 712

L ¢ MULTI-LINE ROUTINES #2 )
2 @ ML-HEADCE HSTERS VUSTERS % 6 H1ARRAY + V! ¢ HIARRAY & + V!
%2 HIARRAY @ + V! 8 H1ARRAY 16 + V! HMAF-STEFS FLOAT1 62.5 F/

4 FIXL 12 % HIARRAY 25 4 VP UNMAFP-STERFS FLDAT1 62.9 ¥/ FIX1 12 %
% 26 HIARRAY + V! VUSTLCFS H1ARRAY 27 + VI HSTEFS H1ARRAY 28 + U
& UMAR ORG & HLARKRAY 29 + V1 DATA-I @ HIARRAY 20 + V1 0.0 12

7 H1ARKAY 4 VD! 0.0 14 H1ARRAY 4+ VD! 0 21 H1IARRAY + V!

g 0 23 HIARRAY + V! HHMAF-0:G € H1ARRAY 30 + V!

&  SSCAN-EUCKING @ H1ARRAY 31 + V! SSCAN-GAIN @ H1ARRAY 32 + V!
10 MUAN-MIN-VALUE @ 22 H1ARRAY + V! HEADER-SETUF ;

11 DINT = ML-SET-ARRAY 66856. WIDTH-DATA&SD ALTER~-ARRAY-LENGTH 61
12 WIDTH-DATALSD ALTUR-ROW-LENGTH ;3 FLOATING .

13 ¢ ML-FINISHED QCLEAR CR CR IICODE @ HLIARRAY 24 + V!

14 % MAT COMPLITC* CROFLUSH BELL 40 ID#-DONE FLUSH O O MAF ;
BLOCK NUMEBIEER 459 713

1 ¢ MULTI~LINE ROUTINLS $#3 )
2 ¢ ML-INITIALIZE DECIMAL FLOATING QCLEAR CR CR CR CR

3 * MULTI1-L1INE DATA ROUTTINE®" CR CR

4  * NUMBER OF RCREADS (S5-20):* ASKE DROF DATA-I ! MAF-INITIALIZE
% ID#F-SET CR ® ID4 " ID¥ CR 9 OQFEN DATA * ATTACH WHICH AREA *

6  ASK:F DROM DUF DUF WIDTH-DATAGSL ATTACH CR HB¥ FERUM !

7 WIDTH-DATA&LSEt |LENGTH-HEALIER G/B-SET ML-SELECT-LINES

8 MAT-ADJUSTMENTS ML-SET-ARRAY ML-HEADER Hiv HCOMMENTS FLUSH ;

o

10

i1 ¢ ML OF ' 1 It | ML-INITIALIZE QCLEAR CR CR CR

12 " MULTI-LINE ROUTINE IN FROGRESS" CR CR CR QFLASH-SET QFLASH
13 * DON‘T BUG ME" QFLASH-UNSET CR ML-MAF ML-FINISHED ;

14 ;S

15 38

16 ;¢



KELOCK NUMEER 4469 725
1
2
)
4
=1
¢
g
3
©
10
11
i2
12
la
15
16
IILOCK NUMBER 470 726
1 ¢ MULTI-LINE DATA WORKUF $0 )
-
3 /77 MAFP N1F N UV/VIS N\
]
S 1 RLOAD 2 RLOALD 3 RLOAD 4 RLOAL S RLOALD 6 RLDAL
& 7 RLOAD 8 RLOAD @ RLOAD
7 CR " MULTI-LINE WORKUF ROUTINES LOALDEL" CR
&
(‘;-
o
Al
12
13 ;8
in
KLOCK NUMEBER 471 727
1 ¢ MULTI-LINE DATA WORK-UF $#1 )
2 0 INTEGER MW-CONSTANT-VAL
3 ¢ MW-HEADER-TRANSIER 512 9 [0 I H1ARRAY + V@ I H3ARRAY + V! LOOF
4 FLUSH ;
S ¢ MW-INITIALIZE DECIMAL FLOATING QCLEAR CR CR CR CR 9 OIEN L[ATA
6 "M ULTI~-LINE DATA WORK Uu F* CR
7 3 MWO-ATTACH * ATTACH WHICH DATA SOURCE AREA ® ASKE DIROF DUF
8 WIDTH-DATA4LSD ATTACH CR HE&# FEUM |
9 : MW1I-ATTACH * ATTACH WHICH DATA AREA * ASK# DROP [UP MEAN&SK
10 ATTACH CR HEB® FBVUM ! ;
11 : MW2-ATTACH * ATTACH WHICH DATA AREA " ASK# DIROP TUP BASELINE
12 ATTACH CR HB$ FBUM 1+ 1
13 : MW3-ATTACH ®* ATTACH WHICH DATA AREA * ASK¥# DROF DIUP CORR&SD
14 ATTACH CR HBE# FBEUM 2 + ! CORR&SD ILENGTH-HEALER ;
15 : MW3-ATTACH-NQ DUIF CORR&SD ATTACH HE$# FEUM 2 + ' CORR&SD
16 ILENGTH-HEADER ;S

346



347

RLOCK NUMEBER 472 730

1 ¢ MULTI-LINE DATA WORKUF MAX/MIN ¥2 )
2 1 MW-MIN-MAX-RESET O MEAN-MAX ! 8192 MEAN-MIN-VALUE ! ;

3 : MW-MAX/MIN DUFF MEAN-MAX @ » IF DUF MECAN-MAX ! S-S @

4 MEAN-MAX-LOC ! THEN DUP MEAN-MIN-VALUE @ + IF MEAN-MIN-VALUE !
% ELSE DROF THEN 3

& = MW-END MSCAN-START DR 12 H3ARRAY + VD! MSCAN-FINISH D@

7 14 H3ARRAY + VI MEAN-MAX @ 21 H3ARRAY + V! MEAN-MIN-VALUE @

B 22 H3ARRAY + V! MEAN-MAX-LOC @ 23 H3ARRAY + V!

? FLUSH RCLEAR CR CR QFLASH-SET QFLASH

16 " MULTI-LINLZ IMATA WORKUFP COMPLETE®" CR BELL QFLASH-UNSET 4Q ;

11 ¢ MW~-CHANGE-A-LOT-OF-STUFF CR * CHANGE ANY FARAMETERS® Y/N7

12 IF CR " VSTEPS=" VUSTEFS . " NEW VSTEPS=" ASK#* DROFP DUF VVUSTEFS
13 CR 27 H3ARKRAY + VI " HSTEFPS=" HSTERS . * NEW HSTEFS=® ASK#

14 DROF DU YHSTEFS CR 28 H3ARRAY 4+ V! THEN VSTEFS 7 H3ARRAY + V!
15 HSTEPS 6 HIARRAY + V! FLUSH ; ;S

16
BLOCK NUMEER 473 731

1 ¢ MULTI-LINE DATA WORKU[ 3 )
2z MW-MOAN VUSTERS HSTERPS % 0 DD MEAN&SD BIDISK BAGCLINE BIDISK

% 450 SWAF' 2 / SWAF DDUF CORR&SD !IDLSK DROF I S-S5 ! MW-MAX/MIN
4 LODY 3 16 VBARRAY + V1

Y, & MW-SUETRACT VSTEFS HSTEFS % O DO CORR&SD RIDISK SWAF

& MW-CONSTANT-VAL B - SWAR DDUF CORR&ST !IDISK DKOF I S-S |

7 MW-MAX/MIN LOOF ;

B : MW-RATIO VSTEFS HSTEFS % O DO MEAN&SD @IDISK BASELINE @IDISK
9 /SO DDLU CORKRASD 'IOISK DROF I S-S ! MW-MAX/MIN LOUF © 16

10  H3ARRAY + V! ;

11 1 MW-SEFARATER VSTEFS HSTEFS % O DO MW-CONSTANT-VAL @ I

12 WIDTH-DATAASD ENMDISK DDUF CORR&SD !1DISK DROFP I §-5 !

13 MW-MAX/MIN LOOF 2 16 H3ARRAY + V! ;

14 : MW-EG USTCFS HSTERS % O DO MEANASD BIDNIUK BASULINE @IDISE

15 -S0 DDUF CORKASD 1IDISK DROF 1 S-S | MW-MAX/MIN LOOF 4 H3IARRAY
16 16 4 VUl 5 ;8

BLOCK NUMEER 474 732

1 ¢ MULTI-LINE DATA WORKUF ROUTINCS 4 )
2t MW-I/A-WT VSTERS HSTEFS % O D0 MEAN&SED BIDISK DDUF DROF FLOATL
3 MW-CONSTANT-VAL @ FLOAT1 F/ DSWAF EASCLINE @IDISK /SDI SWAF

4  DSWA ROT FLOATL F¥ FIX1 SWAF DIWF CORR&SD !IDILK DROF

5 I S-S5 | MW-MAX/MIN LOOF 10 16 H3ARRAY + V! ;

6 : MW-HEADER-KEAD 27 H1ARKAY + V@ !VSTEFS 2B H1ARRAY + V@

7 IHSTEFS 21 H1ARRAY + VG MW-CONSTANT-VAL ! H1ARRAY 12 + VL@

8 MSCAN-START It ;

® : MW-HEADER-REALI~-IN MW-HEADER-TRANSFER MW-HEADER-READ

10 MW~-CHANGE—A-LOT-OF-STUFF MW-MIN-MAX-RESET ;

11 : MW-SELECT-DATA-SETS BEGIN QCLEAR CR * # WAVELENGTH® CR
12 7 HIARRAY + V@ O DD I . ® * 100 I 2 % + HLARRAY + VD@ F. CR
13 LOOF * WH1CH WAVELENGTH DATA SET =»* ASK$# DROP DUF 7 H1ARRAY +
14 V@ < IF MW-CONSTANT-VAL ! 1 ELSE DROF O THEN END ;.

1% : MW-HEADER-REAL-IN-NQ MW~HEAIER-TRANSFER MW-HEALER-READ
16 MW-MIN-MAX-RESET ;3 ;S

&
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EBLOCK NUMEER 475 733
1 ¢ MULTI-LINE DATA WORKUF ROUTINES $5 )
2 : MW-SIGNAL-TO-NOISE-RATIODS VSTEFS HSTEFS % O DD MEAN&SD @ILISK
3 SWAF DROF FLOAT1 10000. F/ 1. DSWAF F/ FIX1 DUF ©
4 CORR&SD 'IDISK I S-S5 ! MW-MAX/MIN LODF 10 16 H3ARRAY + V! ;
5
3
7
B
®
10
11
12
13
14
15 ;5
16
BLOCK NUMBLER 476 734
1 ¢ MULT1I-LINE DATA WORKUF ROUTINES 36 )
2 ¢ MWi/2 MW-INITIALIZE * AVERAGE TWO DATA SETS® CR * FOR SOURCE®
2 CR MW1-ATTACH MW2~ATTACH * FOR DESTINATION® CR MW3-ATTACH
4 MW-HCADER-REALD-IN MW-MEAN 12 H1ARRAY + VD@ MSCAN-START D! 12
%  H2ARKAY + VD@ MSCAN-FINISH D! MW-END ;
6 = MW-C MW INITIALIZE * SUHTRACT CONSTANT FROM DATA® CR
7 MW3-ATTACH * VALUE TO BE SUETRACTED=* ASK# DROF MW-CONSTANT-VAL
g ! 27 H3ARKAY + V@ IVSTEFS 28 H3ARRAY + VU@ IHSTEFS

¢  MW-CHANGE-A-LOT-0F-STUFF MW-MIN-MAX-RESET

10 MW-SURTIRACT 12 H3ARRAY + VUDE MOCAN-START LIi! MW-END 3

11 = MW/SN MW-INITIALIZE * CALCULATE SIGNAL-TO-NOISE RATIO®" CR
12 "OR SOURCE® CR MWLI-ATTACH ® FOR DESTINATION" CR MW3-ATTACH
13 MW-HLALIR-READ-1N MW-SIGNAL-TO~NOISE-RATIOS HiARRAY 12 + VD@
14 HMSCAN-START D! MU-END 3 s

16

LLOCK NUMBER 477 735

¢ MULTI-LINE DATA WORKUI* KOUTINES $7 )
MW/ MW-INITIALIZE * DIVIDE ONC DATA SET EY ANOTHER' CR

* NUMERATOR® CR MW1-ATTACH " DENOMINATOR® CR MW2-ATTACH

* DESTINATION® CR MW3-ATTACH MW-HEADCR-KREAD-IN MW-RATIO

12 H1ARKAY + VDB MSCAN-START D! 12 H2ARRAY + VD@ MSCAN-FINISH

I'l MW-END ;

: MW/% MW-INITIALIZE * WT. RATIO TO NUMERATOR® CR * NUMERATOR'
CR MWL-ATTAC!II * DENOMINATOR® CR MW2-ATTACH * DESTINATION® CR
MW3-ATTACH MW-HEADER-RCAD-IN MW-I/A-WT 12 H1ARRAY + VD@

10 MOCAN-START D! 12 H2ARRAY + VDB MSCAN-FINISH It MW-END ; ;S

NV ONCUD G-
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BLOCK NUMEER 478 736

{ MULTI-LINE DATA WORKUP ROUTINES 8 )
: MW-lx MW-INITIALIZE * TRANSFER DATA SETS FROM RAW MAF" CR

* SOURCE® CR MWO-ATTACH " DESTINATION® CR MW3-ATTACH
MW-HZADER-READ-IN MW-SELECT-DATA-SETS MW-SEFARATER 100
MW~CONSTANT-VAL @ 2 % + H1ARRAY + VOE@ MSCAN-START D! MW-ENI ;

2 MU~ MW-INITIALIZE * BACKGROUND' CORRECTION® CR " SOURCE" CR
MW1-ATTACH * BACKGROUND" CR MW2-ATTACH ® DESTINATION® CK
MW3~-ATTACH MW-HEADER-READI-IN MW-BEG 12 H1ARRAY + VL@ IIDUF
MSCAN-START D! MSCAN-FINISH D! MW-END ;

t MU= MW-INITIALIZE * TRANSFER ALL THE DATA SETS FROM RAW MAFT
CR * SOURCE® CR MWO-ATTACH 7 HLARRAY + V@ DUF * DESTINATION MUS
12 TBRCE ®* . ° OFEN FILES IN A ROW® CR * FIRST DESTINATION FILE *
13 ASK# DIROP SWAF O DO 9 OPEN DATA QCLEAR " TKANSFERING TO FILE * -
14 pUF T 4 DUF . CR MW3-ATTACH-NG MW-HEADER-READ-IN-NQ I

15 MW-CONSTANT-VAL ! MW-SEPARATER 100 I 2 % + H1ARRAY + VD@ LDUF
16 HMSCAN-START D! MSGCAN-FINISH I} MW-END' LOOF DRUF ; ;S

NONOD O

[N
» O

ELOCK NUMBER 479 737
1 ¢ MW-EOZO ROUTINES $9 )
2 ( USE MWEOZO FOR FRE 2/5/08 DATA SETS )
3 DINT
4 3 MWBOZO CR * THIS ROUTINE RESETS WIDTH-DATA&SD TO 51 X 1312°

5 CR 66912. WIDTH-DATA&SD ALTER-ARKAY-LENGTH 51 WIDTH-DATAASD
¢ ALTER-KROW-LENGTH ;

¥ 3 MWEOZO-FIX CR " TH1S ROUTINE RESETS WINTH-DATA&SD TO 61X1096°
8 CR 66856. WINTH-DATA&SD ALTER-ARRAY-LENGTH 61 WIDTH-DATA&SD
$ ALTER-ROW-LENGTH ;  FLOATING

10 ;S
11

12
13

14

15

16
BLOCK NUMBER 480 740

1

o

3

4

5

é

7

8

®

10

11
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ELOCK NUMEER 499 763

1

9

3

4

]

&

3

e

10

11

12

13

12

15

1é
RLOCK NUMEEFR 500 764

1 ¢ CONTOUR MAFFING ROUTINECS LOAD ELOCK $0 )
z DECIMAL

K] QUAIL-BASIC

F

& 1 RLOA' 2 RLOAD 3 RLOAD' 4 RLOAI!' S RLOAD 6 RLOAD' 7 RLOAL
é 8 RLOADL ¢ RLOAI' 10 RLOAL 11 FLOAL

7 CR * CONTOUR LOADED * CR

& DECIMAL FLOATING

¢ TEK

10 5%

il

1z

is

14

18

le
LLOCK NUMEER 501 765

1 ¢ CONTOUR MAIFFING ROUTINES GET DATA 1 )
2 O INTEGER ChATA 3280 LF 41! O INTEGER CTO O INTEGER CHIT

3 40 INTEGER CVSTEFS 41 INTEGER CHSTEPS 439 CONSTANT CXLO

4 12 CONSTANT CXSCALE 60 CONSTANT CYSCALE 140 CONSTANT CYLOD

5 O INTEGER CXEF 4 D" +! O INTEGER CYBF 4 Di* +! 5.0 DCONSTANT SFM
6 O INTEGER CTO-INC O INTEGER CHORG 1 INTEGER CLOGO-Y/N

7 -: CCONTOUR-HEADER-READ CR ® ENTER USER AREA (5 OR 9) " ASK# DROF
8 OFEN DATA CR " ATTACH WHICH AREA:* ASK# DROF DUF MEAN&SD ATTACH
© CR HEB¥ FEVUM ! HIARRAY 16 + V@ 2 » IF H1ARRAY 21 + V@ MEAN-MAX !
10 H1ARRAY 22 + VR MEAN-MIN-VALUE ! H1ARRAY 12 + VD@ MSCAN-START
11 It HIARRAY 20 + V@ DATA-I ! H1ARRAY & + V@ CHSTEPS ! 29 H1ARRAY
12 4+ ve CHORG ¢ H1ARRAY 7 + VR CVUSTEFS ! H1ARRAY 24 + V@ LUF

13 IDCOIE ! 300 > IF HIARRAY 25 + VE CHSTEFS 10 + ! 26 H1ARRAY +
14 V@ CHSTEFS 15 + ! 60. CXSCALE FLOATI F/ CTO-INC 6 - D! THEN 1
15 ELSE 4HUA O THEN ;

16 : CDATA-GET CHSTEFS @ % + CDATA + @ ;S
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EBLOCK NUMERER 502 766

1 ¢ CONTOUR MAPPING ROUTINES SEARCH DATA ¥2 )
2 @ HCRBOXCK SWAF DUF CTO @ SWAF - FLOAT1 DSWAF - FLOAT1 F/ DDUF

3 0. FLT IF DOROF DDROF ELSE DIWP 1.0 FGT IF DDROP DDROP ELSE

4 DSWAr CYSCALE #® CYLO + CHIT @ 14+ DUF CHIT ! CYBF + ! FLOAT1 F+
S CXSCALE FLOAT1 F¥ FIX1 CXLO + CHIT @ CXEF + ! THEN THEN ;

6 ¢ VCEBOXCK SWAF DUF CTD @ SWAF - FLOAT1 DSWAF - FLOATL F/ DIDUF

7 0. FLT IF DDROP DDROP ELSE DUFP 1.0 FGT IF DDROF DDROP ELSE

8 DSWAF SWAF CXSCALE * CXLO + CHIT @ 14+ DUF CHIT ! CXBF + !

9 FLOAT1 F+ CYSCALE FLOAT1 F% FIX1 CYLO + CHIT @ CYRBF + ! THEN

10 THEN ; : BCROXCK SWAF DDUF DDUF CRDATA-GET -ROT SWAF 1+ SUWnF
11 CDATA-GLT DDUF = IF DDROF DOROF ELSE HCEBOXCK THEN ;

12 : RCEBOXCK 1+ SWAF DDUF DDUF CDATA-GET -ROT 14 CDATA-GET DDUF =
13 IF DDROF DIROF ELSE VCROXCK THEN

14 : TCROXCK SWAF 14 DDUF DDUF COATA-GET —-ROT SWAF 1+ SWAF

1% CDATA-GET DIWFP = 1IF DUOROP DOROF ELSE HCROXCK THEN ; 35S
1¢&
HLOCK NUMBER 503 767
1 ¢ CONTOUR MAFFING ROUTINES SEARCH DATA *3 )
2 0.0 DINTEGER OTWOS 4000 DF 4! O INTEGER DTWOSH
3 1 INTEGER CFLAG O INTEGER CRUF 8 INTEGER CTITLE-GET-IT
4 : LCROXCK SWAM DDUr DDUF CDATA-GET -ROT 14 CDATA-GUIT DDUF = IF
5 DDROF DDROF ELSE VCROXCK THEN ;
6z CCONTOUR-ADJUSTMENT CR " DEFAULT VALUES ARE® CR * LOW CONTOUR
7 ' MEAN-MIN-VALUE @ DUFF . CR ®* HIGH CONTOUR " MEAN-MAX @ DUF . CR
B SWAI* - % / DUF DUFP CTU-INC ! ® CONTOUR INCREMENT * . MEAN-MIN-V
® ALUE ! CR CR ® CHANGE DEFAULTS® Y/N? IF CR * LOW CONTOUR:*
10 AGK:r DROF MEAN--MIN-VALUE ! CR * HIGH CONTOUR:" AShk# DROF

11 HMEAN-MAX ! CR " CONTOUR INCREMENT:*®* ASKE DROF CTO-INC ! THEN ;
12 ¢ ABROXCKN O CHIT ! DIOUF BCEROXCK DLOUF RCEBOXCK DLUF TCEROXCKN

13 LCEROXCK 3 : USED -1.0 ROT Dt 5

14 : CUONTOUR-FRAME-IT %ZHO CYLO CXLO CYLO CXLO CHSTEFS @ 1- CXSCALY
15 % + CYLO CVSTERS @ 1- CYSCALE * + CXLO CHSTEPS @ 1- CXSCALE * +

14 CYLO CVGTEES @ 1- CYSCALE % + CXLO 4 ZLN+ 3 $S
BLOCK NUMEBER 504 770

1 ¢ CONTOUR MAFFING ROUTINES SEARCH DIATA DIRAW RESULTS 34 )
2 3 CCONTOUR-SEARCH O S-5 | DTWOSH# @ 2 % 2 IO DDUFP DTWOS T 2 ¥

4 + D@ DDUF -1.0 FEQ IF DDROFP DDROF 1 ELSE DEQ IF I 2 MOD IF

4 I 1- 2 % -6 ! ELSE I 14 2 % $-8 ! THEN DTWOS I 2 % + USED

o 6000 ELSE 1 THEN THEN +LOOF DDROF S-S @ IF ELSE DTWOSE @ O

6 DO I 4 % DTWOS + D@ DDUF -1.0 FEQ@ IF DDROF 1 ELSE ZMA I 4 ¥

7 DTWOS + USED I 4 % 2 + S~ ! 6000 THEN +LOOF THEN ;

8 : CCONTOUR-IRAWS DTWOS# @ YF DTWOS DUF D@ ZMA USED 2 DTWOSH @ O
¢ [0 DTWOS + WP D@ DOUP DDUP -1.0 FEQ IF DDOROF ROT DROP ELSE ZDA

ROT USED THEN CCONTDUR-SEARCH S§-S @ LOOF DROF THEN O DTWDLE ! ;
11 : CHIT-STORE BEGIN DTWOS$# @ DUF 1000 < IF 14+ DUF DTWOS# ! 4 %
12 LU 4 - DTWOS + CYEF 14 @ CXEF 1+ @ ROT D! 2 - DTWOS + CYEF 2
13 @ CXEF 2 + @ ROT I'! 1 ELSE CCONTOUR-DRAWS O THEN END ;

14 ;s

1%

ié

-
o

+



BLOCK NUMEBER

NONOTD By

M
-0

12
13
14
15

16

ELOCK NUMBELR

¢

50

771

w

CONTOUR MAPPING ROUTINES
CTITLE-GET O CBUF ¢ 1 CFLAG !

CTITLE-GET-IT @ 32 % I + + V@ IWF 8224 = IF DROF

-

ELSL ZTEXT-BUF !'I 2 CEUF +!
CTITLE-GO 8 CTITLE-GET-IT !
SWAF - 1780 ZMA 2 ZCS XTEXT 1

TH

CHULTI-HIT BEGIN 1 CHIT @ 1 IO 1 CHIT @

+ @ CXBF I + @ IF CYEBF J + B
DO CXBF I + @ CXEF I 1- + ! CY
@ i- CHIT ! DROM DROF DROF O 1

CHIT @ LUF 1 < IF DROP ELSE 3 »

2

ZMA CHIT @ 1+ 2 IO CYRF @I CXE
CHIT-STORE THEN THEN
CCONTOUR-SEEK 0 LTWOS% ! CVST
J I ARROXCK CHIT @ DUF 1 -« IF
ELSE CHIT-STORE THEN THEN LOOF

SC6 772

1 ¢ CONTOUR MAFFING ROUTINES

2 ¢ CCONTOUR-CND 4 OFEN QUAIL QCL
3 LOGO-FACTOR ! 50 O ZMA LOGO TH
4 RELL j

% 2 CCONTOUR-FIXDATA DTWOS% € 1 I
6 DTWOS + ne DpouF noure ~-1.0 FEQ
7 DTWOS + De@ DEQ IF DDROF J 4 %
8 D@ DiEQ IF DTWOS I 4 % 4+ 4 - U
? 2 - ITWOS + L@ DEQ IF J 4 % 2
10 DER I DTWOS I 4 % + 4 — DUF U
11 LOOF LOOF ;
12 : CCONTOUR-GO MEAN-MAX @ MEAN-M
13 CTO-INC € % MEAN-MIN-VALUE @ +
14 CCONTOUR-SEEK CR I . DTWOS* @
1% LOOF 3
16 ;S
KLOCK NUMEER 507 773

1 ¢ CONTOUR MAFFING ROUTINES

2 ¢ CYCONTOUR-LAREL-IT!

3 CYLO CXLD CHSTEPS @ 1- CXSCALE
4 CYOCALLC CVUSTEFS @ 1- % CYSCALE
S5 CHORG @ O= IF ~11 240 %ZMR Z%Z* *
6 ZMR 1 I ! CVUSTEFS @ CHORG @ 0=
7 X%MR I CHORG @ + FLOAT1 CYSCALE
8 CYSCALE CVSTERG @ 1- % 2/ CYLO
9 CXLD + 200 + zZMA O ZRO %Z* * HE
10 ! CYLO CXLO DDuUFP ZMA =20 0 ZDR
11 20 ZAY ZMA —-40 0 ZILR CHSTEPS @
12 F% FIX1 40 ZAY CYLO 70 - CXLD
13 .5 F- FIX1 27 pUP 0 270 ZRO DO
14 CXOCALE I 1+ % FLOATL SPM F% F
15 H

352

28 0 I'D CFLAG @ IF H1ARRAY
0 CFLAG !
EN THEN LOOF CRUF @ ;

CTITLE-GET DUF 2/ 44 % 1250

%CS 3

1+ 1 14+ N0 1 CXEF J
CYBF I + @ IF CHIT @ 1+ I 1+
BF I + @ CYEF I 1- + ! LOOP CHIT
0 10 THEN THEN +LO0OF +LOOF END

» IF CYBF 1+ @ CXBF 1+ @ DIDUF

F @I %DA LOOF O CHIT ! ELSE

EPS @ 1- 0 D0 CHSTEPS € 1- O IO
DROF ELSE 3 » IF CMULTI-HIT
LOOF ; ;S

MAIN $6 )
EARR CR CR CR CLOGOD-Y/N @ 1IF S

EN * CONTOUR FINISHED® CR ZEF

C DTWOSY @ I 1+ 10 J 4 % 4 -

IF DORUP DDROF ELSE I 4 % 4 -~

2 - DTWOS + D@ I 4 % 2 - DTWOS +
F USED 2 + USED THEN ELSE I 4 ¥

- ITWOS + D@ I 4 % 4 - DTWOS + D@
SED 2 4+ USED' THEN THEN THUN THEN

IN-VALUE @ - CTO-INC @ /7 0 I'D I
€70 !

. CCONTOUR-DRAWS

LAREL 37 )
¥ + DDOUF 7%ZMA

40 ZAX DOUFP ZMA 1 XCS 270 ZFO
LOADIY COIL" Z’ THEN ZMA -11 60

0 I YXF CYSCALE ELSE O THEN 220
FLOAT1 60. F/ F% XFNUM LOOF

+ 270 - CXSCALE CHSTEFS @ 1~ ¥
IGHT AEBOVE LOAD' COIL (MM)® %’ S D
CHSTEFPS @ 1- CXSCALE % CXSCALE
1- CXSCALE % CXSCALE FLOAT1 SPHM
7 + %ZMA CHSTEFS @ FLOAT1 SFM F/
DUP ZNUM 1- CYLO 70 - CXLO

IX1 7 + + ZMA LOOP DROP ;
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ELOCK NUMEBER 508 774

1 ¢ CONTOUR MAFFING $8 )
2 : CXCONTOUR-LABEL-IT! CHSTEFS @ FLOAT1 SFM F/ 0.5 F- FIX1 2/

2 14 0 DO CYLD 70 - CXLD CXSCALE CHSTEPS @ 1~ % 2 / + CXSCALE

4 1 % FLOATL SPM F% FIX1 + 7 + %MA I %NUM LOOF CYLO

5 100 - CXLO CXSCALE CHSTEPS @ 1- % 2 / + %MA 0 1B7 %MK

6 % " PLASMA WIDTH (MM)® %’ ZPU ;

7

8 : CCONTOUR-LAEEL-IT! CYCONTOUR-LAEEL-IT! CXCONTOUR-LAREL-IT! ;
Q

10 ;S

11
12

i3

14

15

16

IILOCK NUMBER 509 775
1 ¢ CONTOUK MAFFING ROUTINES TITLE $9 )
2 : CCONTOUR-TITLE~THEM-TOD O %ZKO 200 0 %MA %' * MINIMUM(ATUS):"

3 %’ HIARRAY 22 + V@ ZNUM 200 30 Z%MA %' ° MAXIMUM(ADUS):* %’

4 HIARRAY 21 + VB XNUM 200 60 %MA % * RE-READS:® %’ H1ARRAY 20

© 4+ YR ZNUM 700 O %MA %' * CONTOUK STEPCADUS):® %’ CTO-INC @ %NUM
6 700 60 %MA %' * COUNTOUR MAX.CADUS)Iz* %’ MEAN-MAX @ %NUM 700 30
7 ZMA %' * CONTOUR MIN.CADUS):z® %’ MEAN-MIN-VALUC @ XNUM 1800 O

D ZMA HLIARKAY 17 + V@ DUF 100 / DUF %NUM %Z* * /* %’ 100 % - ZNUM
% H1ARKAY 18 + V@ 44 O %ZMR %NUM H1AKRAY 10 + V@ S0 O %MR 7%°

10 * Yl % %’ IDCODE @ ¥NUM 1800 30 %ZMA %' * FRESSURE ( TORR):®

11 %’ ZNUM 1800 40 %MA %' H1ARRAY 11 + V@ DUF 0 = IF * AKGON® DROF

12 ELSE D" L = I * HCLIUM® DROF ELSE 2 = IF * ———we- * THUN THEN

13 THEN * FLASMA® %’ H1ARRAY 23 + Ul HIARRAY 6 + V@ /MOD 1400 30

14 %MA 70 U X=" % ZNUM 1400 O %MA % * Y=* Z‘ ZNUM 1400 60 %MA %'

15 " MAX. VALUC® %’ ; ;S

16

ELOCK NUMBER 510 776

CONTOUR MAI"FING KOUTINES

: COATA-FILL CVSTEFS @ O IO CHSTEFS @
MEAN&SD @DISK DROF DUF CHSTEPS @ 2 %
I + CUATA + KROT SWAF ! I — CLATA + !
CHSTEFS ! ;

: CDATA-FILL-A CVSTEPS @ O [0 CHSTEFS

#10 )
O [0 CHSTEFS € J % I +
1- J % CHSTEPS @ 1~ + DUF
LOOF LOGF CHSTEFS @ 2 % 1-

@ O 'O CHSTEPS @ J % I +

MEAN4SD) @DISK DROF CHSTEFS @ J4 % I + CIATA + ! LOOF LOOF ;
: CDATA-SELECTS * FULL MAFP* Y/N?7 CR IF CDATA-FILL~-A CXSCALE
CHSTEFS 10 + ! ELSE CDATA-FILL THEN 3

1

1 35S

153 D0 ONCUT DIy -

[ - PN I

—
.
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ELOCK NUMBER o1t 777

1 ¢ CONTOUR MAPFING ROUTINES MAIN ¥11 )
-

% 2 CTOUR QCLEAR CR CR " CONTOUR MAPPING " CR

4 CCONTOUR-HEADER-READ IF CDATA-SELECTS CCONTOUR-ADJUSTMENT CR

S ZRE " LOAD FAFER, STRIKE (CR) TO BEGIN * XTEXT-RUF ASKWORLS

6 DROV¥ QCLEAR CR CR * P LOTTING CONTOUR MAF"
7 CRCR " I ¥ * IL¥ CR CR * PLEASE WAIT®" CR CCONTOUR-FRAME-IT

8 OGR/TE? @ IF CCONTOUR-LAELCL-IT! CCONTOUR-TITLE-THEM-TOO

? CTITLE-GO THEN CCONTOUR-GO THEN CCONTOUR-END ;

10
11 = CTOUR-SM QCLEAR CR CR * CONTOUR MAFPFPING SM "
12 CR CCONTOUR~-HEADER-READ IF CDATA-SELECTS CCONTDUR-ADJUSTMENT Cit
13 ZRE * LOAD FAFPER, STRIKE (CR) TO EBEGIN®" ZTEXT-EUF ASKWORDS

14 DROF CIC" XD s * IDE CR CR CCONTOUR-FRAME-IT CCONTOUR-LABEL-IT!
15 CCONTOUR-GO THEN CCONTOUR-END ;

16 O INTEGER FLAG-MU ;S
BLOCK NUMBRLR S12 1000

1 ¢ CONTOUR EXTRA ROUTINES #12 )
2 EXTRA Ch " ENTER NCW CXSCALE (12=_.2MM, 60=1MM)* ASK¥ DROF

%2 CHSTERS 10 4+ | CR * ENTER NEW CYSCALE (60=1MM, 120=2MM)* ASK%
4 DRO1® CHSTEFPS 1% + ) CR 60 CXSCALE / CTO-INC S - ! 3

2

&

‘7

& 35

[+]

10

1l

i3

ia

(]

1
LLOCK NUMELI: 913 1001

LONUDLI-

{

CON

TOUR

MAPFING ROUTINES

SFECIAL LAEEL %7 )

CYCONTOUR-MU-LABEL-IT! CYLO CXLO CHSTEPS @ 1- CXSCALE % + LDDU™
“MA CYSCALE CVSTEFS @ 1- % CYSCALE 40 XZAX DIDUF ZMA O 40 ZDR

nour

xMA 1 %ZCS 270

ZRO

ZMA 50 -11 &MR O 40 ZMR 0 It ! CVSTEFS
DO I IF CYSCALE £LGE O THEN O ZMR I CHORG € + -220 O &MR
FLDAT1 CYSCALE FLOAT1 60. F/ F% ZFNUM

o

LOoof
CHST

SFH

Loo

FLAG-MU @

EFS @

oRoe

IF CYSUALE CVSTEFS € 1- % 2/ CYLD + CXSCALE

1- % CXLO + 40 + ZMA 80 270 &MR 180 ZRO Z%°
* HEIGHT ABOVE LOAD
! CYLO CXLO DDUpP
20 ZAY ZMA -40 O ZIR CHSTEFS @ 1- CXSCALE % CXSCALE FLOAT: SFM
F¥ FIX1 40 ZAY CYLO 40 - CXLO %ZMA -7 -30 &MR CHSTEPS @ FLOATI1
'/ .9 F= FIX1 2/ DUF 0 270 ZRO D[D DUF ZNUM 1- CYLO 40 -
CXLD CXSCALE 1 1+ % FLOAT1 SPM F% FIX1 + XMA -7 -30 &MR

’

HES)

ZMA

COIL (MM?" Z’ THEN S I' O F !
-20 0 XZDR CHSTEPS @ 1- CXSCALE % CXSCALE
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ELOCK NUMEER 514 1002
1 ¢ CONTOUR MAFPING SPECIAL LABEL $8 )
2 : CXCONTOUR-MU-LABEL-IT! CHSTEFS @ FLOAT1 SFM F/ 0.5 F- FIX1 2/
3 14+ 0 DD CYLD 40 - CXLO CXSCALE CHSTEPS @ 1- % 2 / + CXSCALE
4 1 % FLOAT1 SFM F% FIX1 + %MA -7 -30 &MR I %NUM LODF CYLO
5 CXLD CXSCALE CHSTEFS @ 1- % 2 / + %ZMA -167 -100 &MK
6 %' ' PLASMA WIDTH (MM)* %’ %FU ;

7 = CCONTOUR-MU-LABEL-IT! CYCONTOUR-MU-LAREL-IT!

8 CXCONTOUR-MU-LABEL-IT! ;

9 : MU-TITLE~EACH CHSTEPS @ 1- CXSCALE % 2 / CXLO + CYLO CVSTEFS @
10 1- CYSCALE ¥ + SWAF %MA CR " PRESSURE * %TEXT-EBUF ASKWORDS DUF
11 2/ -22 % 40 &MR 1 &CS O &R0 XTEXT ;

12 ;s
13
14

15
16

ILOCK NUMBER 515 1003
1 ¢ CONTOUR MAFFING ROUTINES MAIN $11 )
2 5 INTCGER MU-3 410 INTEGER X-INC-MU 450 INTEGLR Y-INC-MU
3 0 INTEGER MU-ST
4 : MU-CTOUR QCLEAR CR CR * CONTOUR MAFPPING SM®
S CR CCONTOUR-HEADRER-READ IF CDATA-SELECTS O MEAN-MIN-VALUE !
¢ CCONTOUR-ADJUSTMENT CR %RE * LOAD PAPER, STRIKE (CR) TO KEGIN®
7  ZTOXT-BUF ASKWORDS DROF CR * XD & * IDE# CR CR CCONTOUR-FRAME-IT
& CCONTOUR-MU-LABEL-IT! CCONTOUR-GO MU-TITLE-EACH
9 THEN O CLOGO-Y/N ! CCONTOUR~END ;

10 ¢+ MU-TITLE-ALL %FU 3 %CS * TITLE * ZTEXT-EUF ASKWORDS DUF 2/
111125 SWAP 66 ¥ ~ 1490 &MA O &RD ZTEXT ;

12
13 1 MU &RE © 7ZVUS MU-# @ MU-ST @ [0 I X-INC-MU @ % 70 - X-MU !

14 Y-INC-MU @ Y-MU ! I MU-# @ 1- - O= FLAG-MU ! %10 MU-CTOUFR
15 LOOF MU-TITLE-ALL &EF QCLEAR BELL 3 ;S
16
BELOCK NUMEEFR 516 1004
1
5
3
4
5
é
7
8
°
10
11
12
13
12
1&‘
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BLOCK NUMEER 520 1010
1 ¢ TEKTRONICS LOAL' ELOCK $0 )
=)

3 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD S RLOAL
A

&% CR * TEKTRONICS GRAFHICS LOAIED *

&

7

B

(?

10 ;5

11

12

13

14

15

16

ILOCK, NUMELIt 521 1011
1 ¢ TEKTRONICS GRAFHICS  BASICS $#1 )
2 oCTAL
3 CODE TE-OUT WALT JSK, S1 SZE, 776 , O 2) O LDA, 151 DDA,

4 EOF JME,

% CODE QGKEY-INE 150 DIA, FUSH JMF,

6 CODL QGKLY-WAIT? WAIT JSR, S0 SZE, 776 , NEXT JMF,

7 CODE QGRKEY-READY? O O SUE, 50 SNE, 0 0 INC, PUSH JMF,

B ¢ TETYFD SWA* IF ! 177 ANDI' O DD GETC 177 AND 15 OVER » OVER 12 .-
® AND IF EMIT-FLAG @ OVER ~ IF DROF 40 THEN EMIT-FLAG ZERD! THEN
0 TE-0UT LOOF ;

1 : TE-ON INF ‘ TETYPE ATYPE ! INFFLG INCREMENT ;

2 @ QBGTCRM-WAIT?

13 DECIMAL ;S

RLOCK NUMEER 522 1012

¢ TERTRONICS BASIC ROUTINES $2 )
0 INTEGER X-TE O INTEGER Y-TE 2.9 DINTEGER TE-FACTOR
TE-CLEAR 27 TE-OUT 12 TE-OUT ; = \TE 2% TE-0OUT ;

/T 7% 0 DO LOOM 31 TE-OQUT ;

\XTE 27 TE-OUT 26 TE-DUT ; : \XTE? 27 TE-OUT 5 TE-OUT ;
TEMOI' FLOATL TE-FACTOR D@ F/ FIX1 SWAF FLOAT1 TE~FACTOR D@ F/
- FIX1 SWAF ;

: \DRAW TEMOD DwI* 32 / 32 + TE-OUT 31 AND 96 + TE-QUT DuUP 32 /
32 + TE-QUT IL AND 64 + TE-OUT ;

\NOI'RAW \TE \DRAW ;

11 \SNATCH 5 0 DD QGKEY-WAIT? QGKEY-INE LOOF DROP 31 AND SWAF 31
12 AND 32 % + -ROT 3L AND SWAF 31 ANDF 32 % + SUAF ;

13 : \JOY \XTE QGKEY-WAIT? QGKEY-INE@ \SNATCH ROT 127 AND ;

14 NJOY-FLY \XTE 2000 0 DO LOOF \XTE? \SNATCH ;

15 \CURSE QGKEY-WAIT? QGREY-INE@ DROF \SNATCH ; ;S

ié

aand
OV TN UTD O



ELOCK NUMBER 523 1013

1 ¢ TEKTRONICS FLOT BASICS )
2 : \MA DIDUM \NOIRAW Y-TE ! X-TE ! /TE 3

2 2 \HD O 0 \MA ; = \PD ; = \PL ; == \CS ; = \EF ;3 = \RO ;

4 @ \MR Y-TE @ + SWAF X~-TE @ + SWAP \MA ;

S 2 \IA X-TE @ Y-TE @ \NODRAW DIUF \DRAW Y-TE ! X-TE | /TE ;

6 ¢ \IIR Y-TE @ + SWAF X-TE @ + SWAF \LA 3

7 : \RE TE-CLEAR 2000 O DO LOOF ; = \PU ; = \VS ;

8 ¢ \LN DSWAr Y-TZ 1| X-TE ! \DA j;

® ¢ \FT DDUF \LN j;

10 = \LN+ -ROT DIUP \NODRAW ROT 1 DO DSWAF DDUI Y-TE ! X-TE ! \IRAW
11 LOO DLus Y-TE | X-TEZ ! \DRAW /TE ;

12 ¢ MY TE-ON ;3 @ N\’ INF ;

13 ¢ \MK /T TE-OUT ;

14 = \TEXT DUF 1IF DUP 2 / SWAF 1+ 2 / O [0 ZTEXT-BUF @1 DUF 128 /
19 QOTUERM-UWAIT? TE-OUT SWAF DUF I -~ IF SWAF 127 AND QGTERM-WAITY
16 TE-OUT THEN LOOF THEN DROF ; Hs

RELOCK NUMDLZf 524 1014

1L ¢ TEKTRONICS ROUTINLS )
2 ¢ \AX SWA" ROT SWAF DUF —-ROT SWAF FLOAT1 ROT FLOAT1 ¢/ DDUF DDU&
% DIUF FIX1 FLOAT1 F- F#% FIX1 -ROT FIX1 DISWAF ROT O DO DIUF O %ZDK
4 0 SWAP DDWF ZDR -1 % AMR LOOP DOROF O ZDR

S8 NAY SUWAF ROT SWAFP DUF -ROT SWAFP FLDAT1 ROT FLOAT1 F/ LDUF DDUF
6 DD FIXLE FLOATL F- F¥ FIX1L -ROT FIX1 DSWAF ROT O DO DOUF O

7 SWAF ZIOR O DIUF ZDR SWAF -1 % SWAF ZMR LOOF DIROF O SWAF ZDR ;
:

10

1

1254

i3

in

1%

1¢
LLOCK NUMEER 525 1015

1 0 TERTRONICS SET ROUTINE )
2 ¢ ZN CNHO 2 ZHO Y 2 NFD 2 Dot 4 NPL 4 ZI'L Y 2 N\CS ¢ ZCS !

I 7 \MA  ZMA ! Y \MR ‘ ZMR ! / \DA ‘ ZDA Y /4 \DR ‘/ ZDR !

4 ¢ \NRE © ZRLE V2 ONPU 2 ZPU L Y NVS 2 ZVUS f 2 \RO “ ZRO !

S 7 NLN 7 ZLN ' 2 NLN+ 7 ZLN+ !} 7 NAX ¢ ZAX ! Y N\AY ‘ ZAY !

6 N\NMR 4 MK 1 NTEXT 4 ZTEXT !} 2 N> 2 %y b 2N 2 4 )

7 Y NEF 7 ZEF ! 4 NPT ‘4 ZPT 1 O GR/TE? ! 250 XYL ! O FS-KEY !

8 7 W 1 3

4

10 %N CR * SET FOR TEKTRONIX®* CR

11 ;S

12

13

e

15

lé

357
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ELOCK NUMEER 529 1021
2
3
4
5
é
7
3
?
0
11
12
13
ie
16
ILOCK NUMELR 530 1022
1 ¢ SFPECIAL GRAFHICS SET %0
2 %s
3 1 RLOAD' 2 RLOAD 3 RLOAD
4 95913 LOAD 914 LOAD 519 LOALD
¥
b 1
7
B
(')
i0
Al
12

-
o

.3 w1 we we e

A U IREs IR 3 R &

ELOCK NUMEBER 931 1023

1 ¢ SFEC1AL GRAPHICS SET $1
2 0.% DINTEGER MU~-FACTOR-VALUE

3 O INTEGER MU-STK 10 DF +!

4 0 INTEGER X-MU O INTEGER Y-MU

S : MU-FACTOR FLOATL MU-FACTOR-VALUE D@ F* FIX1 ;
6 : MU-ORIG Y-MU @ + SWAF X-MU @ + SWAF

7 @+ “"MA MU-FACTOR SWAF MU-FACTOR MU-ORIG &MA ;

8 : “MR MU-FACTOR SWAF MU-FACTOR &MR ;

? : “DA MU-FACTOR SWAF MU-FACTOR MU-ORIG &DA ;

10 : "D MU-FACTOR SWAF MU-FACTOR &LR ;

11 = “RO 920 + &RO ;

12 “LN MU-FACTOR SWAP MU-FACTOR MU-DKIG DSWAP MU-FACTOR SUWAF
13 MU-FACTOR MU-ORIG &LN ;

14 ~“LN+ -ROT DIUF MU-STK D! ROT 1- O [0 DSWAP DDUP MU-STK 2 +
1% I DSWAr ~“LN MU-STK 2 + D@ LOOF MU~STK L@ DSWAF ~“LN ;

16 = 7EF ; 7S



ELOCK NUMELR

SN D -

R Y
ST ICNE R R Y

<

L TR TR

-e

COMSCRIBER 1

“RE 3

J

53z 102

3

4

OUTPUT ROUTINES

“AX MU-FACTOR ROT MU-FACTOR ROT MU-FACTOR ROT &AY

~“AY MU-FACTOR

Ul

RLOCK NUMRER

‘

-t

533

SFECIAL GRAFH1CS SET
z—‘

fO7MR O ZMR U 4 DA ¢ ZDA
RO CZROD Y LN ZLN
COTAX C ZAaX Y 4 TAY Y ZAY
CoUMA KA Y Y TRE T ZRC
© 7EF Y ZEF !t 1 GR/TE? !
x7 o SPECIAL GRAMHICS SET
S

ELOCK NUMEER

Ere RN e S 1 IS FUR B B

13

o34 102

6

ROT MU-FACTOR

)

’

’

ROT MU-FACTOR ROT

“IR

“LN+

’

’

AU

ZLN+

&AX
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LLOCK NUMEBER 535 1027 .

1 ( SPEC1AL GRAFHICS SET $0 )
2 Zs

3 1 RLOAD 2 RLOAD

4

¢

7

g

(.,\

10

1

12 ;8

13 ;8

14 ;4

15 ;S

16 ;9
LLOCK. NUMEBER 536 1030

1 ¢ SFECIAL GRAFPHIUS SET 1)
2 0.9 DINTEGER MU-FACTOR-VALUE

it O INTEGIER MU-STK 10 DF +!

4 0 INTEGER X-MU O INTEGER Y-MU

5 ¢ MU-FACTOR FLOAT1 MU-FACTOR-VALUE D@ F% FIX1 ;

6 MU-DRIG Y~-MU 8 + SWAF X-MU B + SWAF ;

7 : IMA MU-FACTOR SWAF MU-FACTOR SWAF MU-ORIG &MA ;

8 : IMIt MU-FACTOR SWAF MU-FACTOR SWAF &ME 3

¢ : 1A MU-FACTOR SWAF MU-FACTOR SWAFP MU-ORIG &I'A ;

10 = 1Die HU-VACTOR SWAF MU-FACTOR SWAF &LF 3

11 ¢ LN MU-FACTOR SWAP MU-FACTOR SWAF MU-ORIG DSWAP MU-FACTOR SWal

12 MU -FALTOR SWAF MU-ORIG DISWAF &LM ;
13 ¢ LN+ -ROT DOU™ MU-STK D! ROT 1- O DO DSWAF DDUF MU-STK 2 +
14 D! DGYWAR LN MU-5TN 2 + D@ LOOF MU-STK D@ DSWAF LN ;
15 ¢ 1AX MU-FACTOR ROT MU~-FACTOR ROT MU-FACTOR ROT &AX ;
t JAY MU-FACTOR ROT MU-FACTOR ROT MU-FACTOR ROT &AY ;3 39

BLOCK NUMBLK 537 1031

1 ¢ SFECIAL GRAFHICS SET 32 )
28 X

X7 MR 2 ZMR Y 2 DA/ ZDA ) 4 DR 4 ZDR !
4 4 LN ’ ZLN !

SO 1AX 4 ZAX U Y TAY C ZAY ) .

6  IMA C UMA L 7 TLNY C ZLNt b

-

8

(‘)

10 %1 ¢ SPECLAL GRAPHICS SET )

11

12 35

13

14

1%
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ELOCK NUMBER 550 1046
¢ MENU LOAL BLOCK 0

1
2
3 1 RLOAD
4
o

7
8
7 38
io
11
12
i3
14
15 .
16
ELOCK NUMBER 551 1047
1 ¢ MENU PACKAGE LOALS 1
2 TDECIMAL : 40 4 OFEN QUAIL ;
% : DIRECTORIES 4Q 450 LOAL ; : TEK 4Q S20 LOALD ;
4 z UV/VIS 40 271 LOAL ; : VUV 4Q 270 LOALD ;
5 s ABEL 4Q 336 LOAD ; : PLOT 4Q 297 LOAD ;
6 20-CONTOUR 4Q 500 LOAD : FIT 40 ( 37%) 390 LOAD ;
7 = ION-TO-ATOM 4Q 400 LOAD ; : PSHALF 4Q 36% LOAD ;
B : HALF 40 432 LOAD ; : MULTI 4Q 456 LOALDL ;
9 @ MULTI-I 4Q 470 LOAD ; : PFIT 4Q 375 LOAD ;
10 : LOOMNEY-TUNE 4G 356 LOALD ;
11 ;S
12 38
13 ;S
14 ;9
L5 39
1&6 35

4]
[}
rJ
-
(=}
(]
(e

LLOCK NUMERER

D 1S

RS R R |

-0 W
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APPENDIX D

Hardware Schematics and Cabling Modifications
to the Collins 204C-1 Transmitter

The Collins 204C-1 transmitter was modified as follows: (See
the operating and service manual of the Collins 204C-1 transmitter for
the location of the following parts.)

L19 was replaced with a length of 3/8 inch diameter
copper tubing.

L18 was disconnected.

C44 was adjusted so that a lower capacitance could be
achieved at one end of travel.

C37 was destroyed before the unit was obtained,
therefore, it had to be replaced.

CR6 and CR7 were replaced by a rectifier bridge
consisting of six GE-512 3 amp diodes. The bridge is
protected by two 2 amp fuses in series.

0.25 amp fuses were added in line with inductor L25 and
transformer T2.

An SPST switch was added in the power line to relay K7 to
enable keying the transmitter. The transmitter was also modified to
allow remote keying and remote on/off of the high voltage section of
the transmitter. A 27.12 MHz 1 watt solid state exciter unit was
placed within the input amplifier region of the transmitter. The
exciter is controlled by a unit mounted on the outside of the
transmitter that supplies the +5 volts and 0 - +15 volts that drives

the exciter. The exciter control unit is described later.
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Schematics, Circuit Board Layouts, Cables and Parts
Figures D.1 through D.24 give the schematic diagrams and
component locations for the circuit boards of the hardware interface.
Tables D.1 through D.17 give the pinouts for the cables that connect
the various circuit boards together and to the instrument. Table D.18

gives the parts list for the hardware interface.
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D.1 Schematic diagram of the 27.12 MHz crystal oscillator.
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D.2 Schematic diagram of the transistor amplifier stage of the

27.12 MHz solid state exciter unit.
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D.3 Schematic diagram of the automatic safety shutoff circuit.
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BOTTOM VIEW

220K 0.0047uF

e
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220K

D.4 Wiring diagram of the photomultiplier tube socket.
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D.5

Component layout for the primary interface unit circuit board.
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D.6 The seven major segments of the primary interface unit circuit
board.
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Schematic diagram of modifications to the Data General 4040

interface board for device address and control lines.
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D.8 Schematic diagram of port P2 of the primary interface unit.
Port P2 connects the primary interface unit to the remote data

collection module.
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D.9 Schematic diagram of port P5 of the primary interface unit.

Port P5 communicates with two Denco SM-2A stepper motor

controllers.
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D.10 Schematic diagram of ports P6 and P7 of the primary interface
unit. P6 and P7 are general purpose 16-bit bidirectional
parallel ports.
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D.11

Y5

Cc3

Y53

R43

R44

Cc4

Y52

P2l

Y54

P20

Component layout for the "IBM style" interface port.

The "IBM

style" interface communicates with the Comscriber I plotter.
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D.12 Schematic diagram of the "IBM style" interface port. The "IBM
style" interface communicates with the Comscriber I plotter.
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Schematic diagram of port P3 of the primary interface unit.

Port P3 controls and communicates with the exciter control

module.
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D.14 Schematic diagram of port P4 of the primary interface unit.
Port P4 monitors the forward and reflected power from the

Collins 204C-1 transmitter.
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D.15 Component layout for the exciter control module.
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D.16 Schematic diagram of the exciter control module.

6L¢



RT2RT3 R74 R75 R76 R77 RTORTSREORBIRB2 RB3 R84 RBSROE RB7 RBS AR RO RAHRS2R3I

<

A

< 3

<
< <
< <

AAAAA.
AAAAA

SRR

<

|
r

13115 A 315 [[o.H{I1} %) 100 80 124 IS
Y95 ) Y96 YS7
6 4 I ? 6 2 [} ? 6 2 1 7
9—MSB = = =3
8
T
6
5
q
3
2
]
0-LSB

D.17 Schematic diagram of the 3 digit octal display board used with
the exciter control unit,

08¢



381

D.18 Component layout for the electrometer section of the remote

data collection module.
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D.19 Schematic diagram of the electrometer section of the remote

data collection module.
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D.20 Component layout for the analog to digital converter section

of the remote data collection module.
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D.21 Schematic diagram of the analog to digital converter section

of the remote data collection module.
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D.22 Modifications to the existing circuitry in the GCA McPherson

scan control box.
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D.23 Schematic diagram of the scan control module used to interface

the remote data collection module to the GCA McPherson scan
control box.
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Schematic diagram of the gas control module.
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Table D.1 DGC 4040 WIRE WRAP CONNECTIONS (including on board
modifications)
FROM PIN TO PIN DESCRIPTION
48 7408 pin 11 ADDRESS AO
136 7408 pin 8 ADDRESS Al
49 7408 pin 6 ADDRESS A2
8A 7408 pin 3 ADDRESS A3
49A 97 DATA IN 15 (LSB)
6 110A DATA IN 14
1 129 DATA IN 13
34A 128 DATA IN 12
8 96 DATA IN 11
131 78 DATA IN 10
70 130A DATA IN 9
24 73 DATA IN 8
70A 90 DATA 1IN 7
133 105 DATA IN 6
89 130 DATA IN 5
72A 74A DATA 1IN 4
135 90A DATA IN 3
10 106A DATA IN 2
29 78A DATA 1IN 1
125 111 DATA 1IN 0 (MSB)
136A 126A DATA OUT 15 (LSB)
2 123 DATA OUT 14
57 124 DATA OUT 13
132A 122A DATA OUT 12
9 121 DATA OUT 11
132 112A DATA OUT 10
134A 118 DATA OUT 9
98 112 DATA OUT 8
67 94A DATA OUT 7
76 92A DATA OUT 6
68A 94 DATA OUT 5
3 91 DATA OUT 4
72 88A DATA OUT 3
83 84 DATA OUT 2
84A 87 DATA OUT 1
82 86 DATA OUT O (MSB)
93 18 DOA
68 41A DIA
69 7409 pin 6 BUSY
50 106 4040 device select
50 108A 4040 device select
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Table D.2 CABLING CONNECTING THE NOVA 800 COMPUTER TO THE MAIN
INTERFACE UNIT PORT Pl

NOVA 800 MAIN INTERFACE UNIT SIGNAL
BACK 50 PIN 'D’ AMPHENOL DESCRIPTION
PANEL CONNECTOR CONNECTOR (P1) OF
W/W PIN PIN # PIN # SIGNAL

A99 1 1 GND

A71 2 ' 2 ADDRESS A0

B69 3 3 ADDRESS Al

A73 4 4 ADDRESS A2

A57 5 5 ADDRESS A3

A75 6 28 DATA IN 15 (MSB)
A77 11 27 DATA IN 14

A76 12 26 DATA IN 13

A61 13 22 DATA IN 12

A59 14 21 DATA IN 11

B34 15 20 DATA IN 10

A91 16 19 DATA IN 9

A84 17 18 DATA IN 8

A89 18 17 DATA IN 7

B4O 19 ' 16 DATA IN 6

B25 20 15 DATA IN 5

Bl1l 21 14 DATA IN &

B53 22 13 DATA IN 3

ALT 26 12 DATA IN 2

A63 27 11 DATA IN 1

B67 28 6 DATA IN O (LSB)
BS4 29 4t DATA OUT 15 (MSB)
A78 30 43 DATA OUT 14

A79 31 42 DATA OUT 13

B36 32 41 DATA OUT 12

A4L9 33 40 DATA OUT 11

B38 34 39 DATA OUT 10

B48 35 38 DATA OUT 9

B49 36 37 DATA OUT 8

A81 37 36 DATA OUT 7

B15 38 35 DATA OUT 6

A83 39 34 DATA OUT 5

A86 40 33 DATA OUT 4

B13 41 32 DATA OUT 3

B19 42 31 DATA OUT 2

B23 43 30 DATA OUT 1

B31 A 29 DATA OUT O (LSB)



Table D.2

B27
A85
A87
B51
A99

Continued

45
46
47
49
50

45
46
47
49
50

**% SIGNAL indicates "NOT" (active LOW) of the function %**
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Table D.3 MAIN INTERFACE TO REMOTE DATA COLLECTION MODULE
CONNECTING CABLE AND PINOUT FOR SOCKETS P2 AND P9
FROM TO
P2 P9
PIN PIN DESCRIPTION
1 1 GND
2 2 +7.5 volts unregulated
3 3 GND
4 4 +18 volts unregulated
5 5 + DATAO
6 6 - DATAO
7 7 + DATAl
8 8 - DATAl
9 9 - DATA2
10 10 - DATA2
11 11 + DATA3
12 12 - DATA3
13 13 + DATA4
14 14 - DATA4
15 15 + DATAS
16 16 - DATAS
17 17 + DATAGb
18 18 - DATA6
19 19 + DATA7
20 20 - DATA7
21 21 + DATAS8
22 22 - DATAS
23 23 + DATA9
24 24 - DATA9
25 25 + DATALO
26 26 - DATA1O
27 27 + DATAll
28 28 - DATAll
29 29 + DATAL2
30 30 - DATA12
31 31 + DATA13
32 32 - DATAL3
33 33 + DATAl4
34 34 - DATAl4
35 35 + DATALS
36 36 - DATA1S5
37 37 + DIA
38 38 - DIA
39 39 + DOA



Table D.3 Continued

40
41
42
43
44
45
46
47
48
49
50

40
41
42
43
44
45
46
47
49
49
50
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- DoA

+ BUSY

- BUSY

NC (no connection)

NC

NC

NC

-18 volts unregulated
GND

-7.5 volts unregulated
GND
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Table D.4 PINOUT FOR PORT P3
CONNECTIONS FROM MAIN INTERFACE BOARD TO

EXCITER CONTROL MODULE

PIN SIGNAL DESCRIPTION
A NC
B + CLK PULSE
C - CLK PULSE
D +18 volts unregulated
E +7.5 volts unregulated
F -18 volts unregulated
H -UP/DOWN SELECT
J +UP/DOWN SELECT
K GND
Table D.5 PINOUT FOR PORT P4

CONNECTIONS FROM THE MAIN INTERFACE UNIT TO THE REMOTE
POWER MONITOR

PIN SIGNAL DESCRIPTION

FORWARD POWER FROM TRANSMITTER

FORWARD POWER TO REMOTE POWER MONITOR
REFLECTED POWER FROM TRANSMITTER
REFLECTED POWER TO REMOTE POWER MONITOR

RETURN TO TRANSMITTER (GND)
REMOTE POWER MONITOR GROUND
GND (signal LOW - ONLINE)

ARUTmHOO®EDP
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Table D.6 PINOUT FOR PORT PS5
CONNECTIONS FROM THE MAIN INTERFACE UNIT TO THE DENCO

STEPPER MOTOR CONTROLLERS

PIN SIGNAL DESCRIPTION
1 GND

2 GND

3 DATAO (LSB)
4 DATAL
5 DATA2
6 DATA3
7 DATA%
8 DATAS
9 DATA6
10 DATA7
11 DATAS8
12 DATA9
13 DATA10
14 DATA11
15 DATA12
16 DATA13
17 DATAL4
18 DATALS
19 LOAD 1
20 FLAG 1
21 LOAD 2
22 FLAG 2
23 LOAD 3
24 FLAG 3
25 LOAD &4
26 FLAG &
27 NC

28 NG

29 NC

30 NC

31 NC

32 NC

33 GND

(@3
~

GND
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Table D.7 PINOUT FOR PORTS P6 AND P7
GENERAL PURPOSE PARALLEL PORTS

PIN SIGNAL DESCRIPTION
1 GND

2 DATAO IN (LSB)

3 DATAl IN

4 DATA2 IN

5 DATA3 1IN

6 DATA4 1IN

7 DATAS IN

8 DATA6 IN

9 DATA7 1IN

10 DATA8 1IN

11 DATA9 1IN

12 DATA10 IN

13 DATAll IN

14 DATA12 IN

15 DATA13 IN

16 DATAl4 1IN

17 DATA15 IN (MSB)

18 DATAO OUT (LSB)

19 DATA1 OUT

20 DATA2 OUT

21 DATA3 OUT

22 DATA4 OUT

23 DATAS5 OUT

24 DATA6 OUT

25 DATA7 OUT

26 DATA8 OUT

27 DATA9 OUT

28 DATA1O0 OUT

29 DATA1l OUT

30 DATA12 OUT

31 DATA13 OUT

32 DATAl4 OUT

33 DATA15 OUT (MSB)
34 DIA

35 DOA

36 BUSY (data latched)
37 +5 volts regulated
38 +5 volts regulated
39 -5 volts regulated

40 -15 volts regulated
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Table D.8 PINOUT FOR PORT P8
MAIN POWER SUPPLY CONNECTION

PIN

SIGNAL DESCRIPTION

[= RS, B -y CURY LIy

GND

+7.5 volts @ 12 amps IN unregulated
+18 volts @ 3 amps IN unregulated

NC

-7.5 volts @ 2.5 amps IN unregulated
-15 volts @ 3 amps IN unregulated

Table D.9 PINOUT OF SOCKET P10
CONNECTIONS FROM THE ELECTROMETER TO THE A/D BOARD

PIN SIGNAL DESCRIPTION
1 GS0 (gain select 0) LSB
2 Gsl
3 GS2 MSB
4 BSO (bucking select 0) LSB
5 BS1
6 BS2
7 BS3
8 BS4
9 BS5
10 BS6
11 BS7
12 BS8
13 BS9 MSB
14 analog input (0-10v)
15 NC
16 +7.5 volts OUT regulated
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Table D.10 PINOUT FOR SOCKET P11
CONNECTION OF A/D BOARD TO REMOTE DATA COLLECTION MODULE

FRONT PANEL
PIN SIGNAL DESCRIPTION
1 - SCAN (to scan control unit)
2 + SCAN (differential pair)
3 + UP/DOWN (to scan control unit)
4 - UP/DOWN (differential pair)
5 GND
6 COMPUTER/MANUAL SELECT
7 RESET
8 MANUAL BUCKING - DOWN
9 MANUAL BUCKING - UP
10 MANUAL GAIN - UP
11 MANUAL GAIN - DOWN
12 ANALOG OUT (0-10v)
13 +15 volts OUT regulated
14 -15 volts OUT regulated

Table D.11 PINOUT FOR SOCKET P12
CONNECTION TO REMOTE DATA COLLECTION MODULE FRONT PANEL
DISPLAY

PIN SIGNAL DESCRIPTION

1 +5 volts OUT regulated
2 GND
3 display select DATA
4 display select BUCKING
5 DOO DATA/BUCKING/GAIN LSB (display output)
6 Dol " n L
7 D02 " n "
8 DO3 DATA/BUCKING
9 DO4 ™ "
10 Dos "
11 poe "
12 bo7 "
13 pog "
14 Do9 " "
15 DO10 DATA

16 poilr " MSB
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Table D.12 PINOUT FOR SOCKET P13
EXTERNAL CONNECTIONS TO EXCITER CONTROL MODULE

PIN SIGNAL DESCRIPTION

1 + CLK (to change exciter power)

2 - CLK (differential pair)

3 + UP/DOWN (select direction of power change)

4 - UP/DOWN (differential pair)

5 +7.5 volts IN unregulated

6 +18 volts IN unregulated

7 GND

8 -18 volts IN unregulated

9 PRESET (loads octal 200 value)

10 GND OUT

11 +5 volts OUT regulated (to BNC on box)

12 GND OUT

13 +5 volts OUT regulated (drives xtal oscillator)
14 variable voltage OUT (0-6.5v) (drives amplifier

on xtal oxcillator
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Table D.13  PINOUT FOR SOCKET Pl4
CONNECTIONS FROM EXCITER CONTROL MODULE TO FRONT
PANEL AND DISPLAY
PIN SIGNAL DESCRIPTION
1 +5 volts OUT regulated (powers the LEDs)
2 GND
3 MANUAL EXCITER INCREASE (increases D/A value)
4 MANUAL EXCITER DECREASE (decreases D/A value)
5 DOO EXCITER LEVEL LSB (display output)
6 Dol " "
7 D02 " "
8 Do3 " "
9 DOL‘. ” "
10 DO5 " "
11 D06 " "
12 DO7 " "
13 DO8 " "
la DO9 " "

Table D.14 CABLE AND PINOUT FOR P20
INTERCONNECTING CABLE FROM PARALLEL PORT TO
PLOTTER INTERFACE

FROM TO

P7 P20 SIGNAL
PIN PIN DESCRIPTION
18 1 DATAO OUT LSB

19 2 DATA1 OUT

20 3 DATA2 OUT

21 4 DATA3 OUT

22 5 DATA4 OUT

23 6 DATAS OUT

24 7 DATA6 OUT MSB

35 8 DOA

37 9 +5 volts OUT regulated
38 10 BUSY

-- 11 NC

-- 12 NC

-- 13 NC

.- 14 NC

-- 15 NC

16 GND
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Table D.15 CONNECTING CABLE AND PINOUT FOR P21
INTERCONNECTING CABLE FROM PLOTTER INTERFACE
TO FRONT PANEL

FROM TO 25 PIN
P21 'D’ CONNECTOR SIGNAL
PIN PIN DESCRIPTION
1 2 DATAO OUT LSB
2 3 DATAl OUT
3 4 DATA2 OUT
4 5 DATA3 OUT
5 6 DATA4 OUT
6 7 DATAS OUT
7 8 DATA6 OUT MSB
8 1 STROBE
9 -- NC
10 11 BUSY
11 -- GND
12 -- GND
13 -- GND
14 . -- GND
15 .- GND
16 -- GND

Table D.16 CONNECTING CABLE AND PINOUT FOR P22 AND P23
POWER CABLE TO THE MASS FLOW CONTROLLER UNIT

FROM TO
P22 P23 SIGNAL
PIN PIN DESCRIPTION

GND

+7.5 volts unregulated
+18 volts unregulated

-18 volts unregulated

GND

W=
N WU



Table D.17 CONNECTING CABLE AND PINOUT FOR INTERFACE TO
PLOTTER CABLE
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FROM TO 25 PIN
P21 'D’ CONNECTOR SIGNAL
PIN PIN DESCRIPTION
1 8 STROBE
2 10 DATAO OUT LSB
3 11 DATA1 OUT
4 12 DATA2 OUT
5 13 DATA3 OUT
6 14 DATA4 OUT
7 15 DATAS OUT
8 16 DATA6 OUT MSB
10 2 ACK
11 7 BUSY

* SIGNAL indicates NOT (active low) of the function *#*

*%¥  +SIGNAL AND -SIGNAL are differential pair signals *#*
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Table D.18 Parts List

PART LOCATION DESCRIPTION

Cc3 Plotter Interface 200 pF capacitor

C4 " " "

Cc5 Electrometer A/D " "

C6 1" " ”"

c7 " .01 uF "

c8 " .1 uF "

C9 1 " "

Cc10 " .001 uF "

Cl1 " .01 uF "

C12 1 [1} "

Cl3 " 68 pF "

Cl4 " 270 pF "

C15 Primary Interface 200 pF "

Cl6 " 200 pF "

Cl7 " 68 pF

C18 " 270 pF "

C19 " .01 uF "

c20 " 11 "

Cc21 " .56 uF "

C2 2 " 1" "

Cc23 " .01 uF "

C24 " .56 uF "

C25 1" 1" n

C26 " 01 uF "

C2 7 1" " "

Cc28 " 47 uF "

C 2 9 " " "

C 30 n 1" "

C 3 1 1" “ "

C32 Scan Controller 270 pF "

C33 " .22 uF "

u7 DGC 4040 board 0.C. NAND GATE (removed)

Ule6 DGC 4040 board 8 input NAND

Y1l added to 4040 7408 Quad 2-Input AND Gate

Y2 added to 4040 7409 Quad 2-Input AND gate O.C.

Y3 Exciter Controller 9615 Dual Differential Line
Receiver ] '

Y4 " " 555 Timer

Y5 " " 7400 Quad 2-Input NAND Gate

Y6 " " 7438 Quad 2-Input NAND Buffer
0.C.

Y7 " " 7402 Quad 2-Input NOR Gate

Y8 " " 3486 Quad RS-422/423 Line
Receiver

Y19 " " 7404 Hex Inverter

Y20

9615 Dual

Differential Line



Y21
Y22
Y23

Y24
Y25
Y26
Y27

Y28
Y29

Y30
Y31
Y32
Y33
Y34
Y35
Y36
Y37
Y38

Y39
Y40

Y41
Y42

Y43
Y44

Y45
Y46
Y47
Y48
Y49
Y50
¥51
Y52
Y53

Y54
Y55
Y56
Y57
Y58
Y59

Plotter Interface

Primary Interface

403

Receiver

74125 Quad 3-State Buffer
7418244 Octal 3-State Buffer
9614 Dual Differential Line
Driver

7408 Quad Two-Input AND Gate

" "

”" " " " "

7409 Quad Two-Input AND Gate
(0.¢.)
" L " " "
74173 Quad D-Type 3-State
Flip-Flop

ADC-EK12B 12-Bit A/D Converter
74191 4-Bit Binary U/D Counter

" L " " "
7400 Quad Two-Input NAND Gate
" " 1" " 1]
7474 Dual D-Type Flip-Flop
74123 Dual Retriggerable
Monostable

S&H (empty)

7438 Quad Two-Input NAND Buffer
(0.C.)

556 Dual Timer

9614 Dual Differential Line
Driver

74123 Dual Retriggerable
Monostable

74157 Quad 2-Input Data
Selector/Multiplexer

" " n "

" " " n

7400 Quad Two-Input NAND Gate
7402 Quad Two-Input NOR Gate
7400 Quad Two-Input NAND Gate
74LS74 Dual D-type Flip-Flop
74LS8374

74123 Dual Retriggerable
Monostable

7404 Hex Inverter

3487 Quad RS-422/423 Line

" Driver "
" "

n "

3486 Quad RS-422/423 Line
Receiver



Y60
Y61
Y62

Y63

Y64
Y65
Y66
Y67
Y68
Y69
Y70
Y71
Y72
Y73
Y74
Y75
Y76
Y77
Y78

Y79

Y80
Y81

Y82
Y83
Y84
Y85

Y86
Y87
Y88
Y89
Y90

Y91

Y92
Y93
Y94

Y95
Y96
Y97
Y98

Y99

Electrometer

404

" "

9615 Dual Differential Line
Receiver

9614 Dual Differential Line
Driver

7400 Quad 2-Input N and Gate
7408 Quad 2-Input and Gate
7404 Hex Inverter

7400 Quad 2-Input N and Gate
7404 Hex Inverter

7408 Quad 2-Input and Gate
7400 Quad 2-Input N and Gate
74150 1 of 16 Multiplexer
74154 1 of 16 Demultiplexer
74373 octal buffer

9614 Dual Differential Line
Driver
74173 Quad D-Type 3-State
Flip-Flop
74374 octal buffer
74123 Dual Retriggerable Mono-
stable
7474 Dual D-Flip-Flop
7403
ADC-10B 10 Bit A/C Converter
4051 8-Channel Analog
Multiplexer
74175
724 Quad Non Gate (RTL)

" "

" "

9615 Dual Differential Line
Receiver

7438 Quad 2-Input N and Buffer
(0.C.)

7474 Dual D-Type Flip-Flop
74121 Monstable

7438 Quad 2-Input N and Buffer
(0.C.)

7448

1" "

4051 8-Channel Analog
Multiplexer
DAC 10B 10 Bit D/A Converter
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S3

sS4

S5

S6

S7
R1
R2,R5
R6,R11
R14,R15
R3

R&4

R7
R8,R9
R10
R12

405

Exciter Controller 1N5229 Zener diode (4.3v)
" " 741 Op Amp
" " 1IN755 Zener Diode (7.5v)
" " 2N2222 Transitor
" " 1N4737A Zener Diode (7.5v)
Electrometer A/D 356 Op Amp
Electrometer A/D IN758 Diode
" IN5229 Diode
" IN964B Diode
Primary Interface 356 Op Amp

" 398 Sample + Hold
" IN5229
Electrometer 356 Op Amp

" " "

” " "

" IN4372 Diode
Exciter Controller 0.56uF Metalized polyester
capacitor
" " 49pF disc ceramic capacitor

Exciter Controller ON-OFF-ON SPDT Momentary Switch
(manual exciter power - increase (up)/decrease (down))
" " " ON-OFF SPST Momentary Switch

N.O.
(preset exciter power - preset load (down))
Electrometer ON-OFF-ON SPDT Momentary Switch
(manual bucking - increase (up)/decrease (down))
" ON-OFF SPST Momentary Switch
N.O.
(reset gain & bucking - reset (down))
" ON-OFF-ON SPDT Momentary Switch
(manual gain- increase (up)/decrease (down))
" ON-OFF SPST Momentary Switch
N.O.
(computer/manual A/D convert - computer (up)/free
running (down)
Scan Controller SPST switch (local/remote scan)
Exciter Controller 3.3K 1/4 Watt carbon resistor

" " " " " " L
11 " " " n " "

" " " " " " ”

" " 10K 1/4 Watt carbon resistor
" " 470K 1/4 Watt carbon resistor
" " 470 ohm 1/4 Watt 1% resistor
" " 2.15K 1/4 Watt 1% resistor

" " 1K 1/4 Watt carbon resistor

" " 2K 10-Turn Potentiometer
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R13 " " 130 ohm 2 Watt carbon resistor
R16 Electrometer A/D 3.3K 1/4 Watt carbon resistor
R17,R18,R19 Electrometer A/D 3.3K 1/4 Watt carbon resistor
R20 " " 220K 1/4 Watt carbon resistor
R21 " " 100K 1/4 Watt carbon resistor
R22 " " 68 ohm 1/4 Watt 1% resistor
R23 " " 100 ohm 1/4 Watt 1% resistor
R24 " " 1K 1/4 Watt 1% resistor

R25 " " 100K 1/4 Watt carbon resistor
R26 " " 2K 10-turn Pot

R27 " " 20K 10-turn Pot

R28 " " IM 1/4 Watt 1% resistor

R29 " " 5.1K 1/4 Watt 1% resistor

R30 " " 3.3K 1/4 Watt carbon resistor
R31 " " 10K 1/4 Watt carbon resistor
R32 " " 1K 1/4 Watt carbon resistor
R33 " " 5.1K 1/4 Watt 1% resistor

R34 " " IM 1/4 Watt 1% resistor

R35 " " 150K 1/4 Watt carbon resistor
R36 " " IM 1/4 Watt 1% resistor

R37 " " IM 1/4 Watt 1% resistor

R38 " " 15K 1/4 Watt carbon resistor
R39,R40,R41,R42 " 3.3K 1/4 Watt carbon resistor
R43 Plotter Interface 33K 1/4 Watt carbon resistor
R44 " " " "

R45 Primary Interface 10K 1/4 watt carbon resistor
R46 " 150K "

R47 " 33K "

Ra 8 " " "

R49 " 100K "

R50 " 2K "

R51 " IM 1/4 watt 1% resistor

R52 " 2K 1/4 watt carbon resistor
R53 " IM 1/4 watt 1% resistor

R54 " 3.3K 1/4 watt carbon resistor
RS 5 n 1" "

R56 " IM 1/4 watt 1% resistor

R57 " 20K 10-Turn Potentiometer

R58 " IM 1/4 watt 1% resistor

R59 " 68 ohm 1/4 watt 1% resistor
R60 " 220K 1/4 watt carbon resistor
R61 " 1K 1/4 watt 1% resistor

R62 " 100K 1/4 watt 1% resistor

R63 " 20K 10-Turn Potentiometer

R64 " 1K 1/4 watt 1% resistor

R6 5 " 1" "

R66 Scan Controller 100 ohm 1/4 watt carbon resistor
R6 7 " n n

R68 " 2.2K 1/4 watt carbon resistor

R69 " 33K 1/4 watt carbon resistor



R70
R71-94
R95
R96
R97
R98
R99
R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
Z1
Z2
Z3
Z4
Z5
Z6
7
Z8
Z9
Z10
Z11
212
Z13
Z14

Octal Display
Electrometer

n

Exciter Controller

Electrometer A/D

Exciter Controller
Primary Interface

"

407

2.2K 1/4 watt carbon resistor
2.2K 1/4 watt carbon resistor
3332K 1/4 watt 1% resistor
3.3 2y " "

1M 1/4 watt 1% resistor

IOOK " "

lOK " "

3.32k " "

1K " "

33.2k " "

3.3K 1/4 watt carbon resistor

" 1
" 1"

20K 10-Turn Potentiometer
" n

1K 1/4 watt 1% resistor
1M 1" 11

1.40K " "

5K 1/4 watt carbon resistor
470 ohm 1/4 watt 1% resistor
620 ohm " "

100 K " "

loK 1 1]

+5 volt regulator (7805)
+15 volt regulator (7815)
-15 volt regulator (7915)
-15 volt regulator (7915)
+15 volt regulator (7815)
+5 volt regulator (7805)
-5 volt regulator (7905)
+5 volt regulator (7805)
+5 volt regulator (7805)
-5 volt regulator (7405)
+5 volt regulator (7805)
-15 volt regulator (7915)
+15 volt regulator (7815)
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